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Direct Costs

Introduction Summary of Methods

,Q# WKLV#DSSHQGL[/#ZH# #SUHVHQW#WKH#HVWLPDWLRQ#RI :H#XVH#WZR#PRGHOLQJ#DSSURDFKHV#WR#FDOFXODWH#FRVW
GLUHFW#FRPSOLDQFH#FRVWV#DVVRFLDWHG#ZLWK#WKH#&OHDQ#$LU HVWLPDWHV#XQGHU#3RVW0&$$$#FRQWURO#VFHQDULRV#LQ#WKH
$FW#$PHQGPHQW#SURJUDPV#XQGHU#7LWOH#,#WKURXJK#9 SURMHFWLRQ# \HDUV/# 5333# DQG# 53431# 7KH# FRQWURO
WKDW#FRQWURO#WKH#IROORZLQJ#FULWHULD#SROOXWDQWV= DVVXPSWLRQV#+L1H1#HPLVVLRQV#VFHQDULRV,#XVHG#DV#LQSXWV

ü 9RODWLOH#RUJDQLF#FRPSRXQGV#+92&V, XVHG#LQ#WKH#DQDO\VLV#RI#ERWK#HPLVVLRQV#SURMHFWLRQV#DQG
ü 2[LGHV#RI#1LWURJHQ#+12 , EHQHILWV1#7KH#FRVW#GDWD#XVHG#DV#SDUDPHWHUV# LQ# WKHVH[
ü &DUERQ#PRQR[LGH#+&2, PRGHOV# LQFOXGHV#UHVXOWV#DQG# LQIRUPDWLRQ#IURP#(3$
ü 6XOIXU#GLR[LGH#+62 , UHJXODWRU\# LPSDFW# DVVHVVPHQWV# +5,$V,/# EDFNJURXQG5
ü 3DUWLFXODWH# PDWWHU# ZLWK# DQ LQIRUPDWLRQ# GRFXPHQWV# +%,'V,/# UHJXODWRU\# VXSSRUW

DHURG\QDPLF#GLDPHWHU#RI#43#PLFURQV GRFXPHQWV/#DQG#)HGHUDO#5HJLVWHU#QRWLFHV1#
RU#OHVV#+30 ,43

ü 3DUWLFXODWH# PDWWHU# ZLWK# DQ
DHURG\QDPLF#GLDPHWHU#RI#518#PLFURQV
RU#OHVV#+30 ,518

7KH#ILUVW#VHFWLRQ#RI#WKH#DSSHQGL[#SURYLGHV#D#JHQHUDO
RYHUYLHZ#RI#RXU#PHWKRGRORJ\# IRU# HVWLPDWLQJ#GLUHFW
FRPSOLDQFH#FRVWV#DQG#WKH#PRGHOV#XVHG#LQ#WKH#DQDO\VLV14
7KH#IROORZLQJ#VHFWLRQ#SUHVHQWV#FRVWV#ILUVW#E\#HPLVVLRQ
VRXUFHV#DQG#WKHQ#E\#&$$$#WLWOH1# #&RVW#E\#HPLVVLRQ
VRXUFH# UHYLHZV# WKH# VSHFLILF# FRVWLQJ# DSSURDFK# +L1H1/
VRXUFH0VSHFLILF# FRVW# HTXDWLRQV# RU# RSHUDWLQJ# FRVW
HVWLPDWHV,/# VRXUFHV# RI# GDWD/# DQG# HPLVVLRQ# FRQWURO
VFHQDULRV#DSSOLHG#WR#ILYH#UHJXODWHG#VHFWRUV#DQG#R]RQH
QRQDWWDLQPHQW# DUHDV1# #&RVWV# DUH# DOVR# SUHVHQWHG# E\
&$$$# WLWOH/# ZKHUH# WKH# FRVW# FRPSRQHQWV# +L1H1/# WKH
HPLVVLRQ# VRXUFHV# DQG# SURYLVLRQ,# DUH# LGHQWLILHG# IRU
7LWOHV# ,# WKURXJK# 91# # ,Q# WKH# IROORZLQJ# VHFWLRQ/# ZH
GLVFXVVHV# VHYHUDO# DGGLWLRQDO# LVVXHV# UHODWHG# WR# IXOO\
DFFRXQWLQJ#IRU#WKH#EURDGHU#HFRQRPLF#FRQVHTXHQFHV#RI
UHDOORFDWLQJ#UHVRXUFHV# WR# WKH#SURGXFWLRQ#DQG#XVH#RI
SROOXWLRQ#DEDWHPHQW#HTXLSPHQW#+L1H1/#HVWLPDWLQJ#VRFLDO
FRVWV#YHUVXV#GLUHFW#FRPSOLDQFH#FRVWV,1##:H#FRQFOXGH
ZLWK# D# GLVFXVVLRQ# RI# DQDO\WLF# OLPLWDWLRQV# DQG
FKDUDFWHUL]DWLRQV#RI#WKH#SRWHQWLDO#LPSDFW#RI#VHYHUDO#NH\
XQFHUWDLQWLHV#RI#FRVW#HVWLPDWHV1

LQ# WKH#PRGHOV# DUH# FRQVLVWHQW#ZLWK# WKH# DVVXPSWLRQV

ERCAM Model

:H#XVH#(5&$0#WR#HVWLPDWH#WKH#FRVWV#DVVRFLDWHG
ZLWK# UHJXODWLQJ# SDUWLFXODWH# PDWWHU# +30,/# YRODWLOH
RUJDQLF#FRPSRXQGV#+92&V,/#DQG#QRQ0XWLOLW\#R[LGHV#RI
QLWURJHQ# +12 ,1 # #7KH#PRGHO# LV# HVVHQWLDOO\# D# FRVW0[

5

DFFRXQWLQJ# WRRO# WKDW# SURYLGHV# D# VWUXFWXUH# IRU
PRGLI\LQJ# DQG# XSGDWLQJ# FKDQJHV# LQ# LQSXWV# ZKLOH
PDLQWDLQLQJ#FRQVLVWHQF\#ZLWK#WKH#HPLVVLRQ#DQG#FRVW
DQDO\VHV1# # &RVW# VFHQDULRV# DQG# DVVXPSWLRQV# DUH
GHYHORSHG# IRU# VRXUFH# FDWHJRULHV# +H1J1/# SRLQW/# DUHD/
QRQURDG/#DQG#PRWRU#YHKLFOH#VRXUFHV,#DQG#LQ#UHVSRQVH
WR# VSHFLILF# SURYLVLRQV# DQG# HPLVVLRQ# WDUJHWV1# # 7KH
PRGHO#HVWLPDWHV#FRVWV#EDVHG#RQ# LQSXWV#VXFK#DV#FRVW
SHU# WRQ/#VRXUFH0VSHFLILF#FRVW#HTXDWLRQV/# LQFUHPHQWDO
SURGXFWLRQ/#DQG#RSHUDWLQJ#FRVW#HVWLPDWHV1# #)RU# WKLV
DQDO\VLV/# ZH# FROOHFWHG# GDWD# DQG# LQSXWV# IURP
LQIRUPDWLRQ# SUHVHQWHG# LQ# UHJXODWRU\# LPSDFW
DVVHVVPHQWV# +5,$V,/# EDFNJURXQG# LQIRUPDWLRQ
GRFXPHQWV# +%,'V,/# UHJXODWRU\# VXSSRUW# GRFXPHQWV/
DQG#)HGHUDO#5HJLVWHU#QRWLFHV1

#7KLV# DSSHQGL[# LV# D# FRQGHQVHG# YHUVLRQ# RI#PRUH# GHWDLOHG4

UHSRUWV#FRPSOHWHG#XQGHU#(3$*V#GLUHFWLRQ1##)RU#PRUH#GHWDLOV#VHH #7KLV#PRGHO#ZDV#GHYHORSHG#E\#(1#+1#3HFKDQ#)#$VVRFLDWHV/
3HFKDQ/#4<<;1 ,QF1#WR#IDFLOLWDWH#(3$*V#DQDO\VLV#RI#HPLVVLRQV#FRQWURO1
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IPM Model

:H# UHO\#RQ#D#XWLOLW\#SODQQLQJ#PRGHO/# ,QWHJUDWHG
3ODQQLQJ#0RGHO#+,30,/#WR#HVWLPDWH#WKH#FRVWV#RI#12[
DQG#62 #FRQWUROV#IRU#HOHFWULF#XWLOLWLHV1##,30#LV#D#OLQHDU5
SURJUDP2RSWLPL]DWLRQ#PRGHO#WKDW#FDQ#HVWLPDWH#FRVWV
DQG# HPLVVLRQV# EDVHG# RQ# NH\# FRQVWUDLQWV# DQG
SDUDPHWHUV1##2QH#RI#WKH#VLJQLILFDQW#DGYDQWDJHV#WR#WKLV
PRGHO#LV#WKDW#LW#SURYLGHV#WKH#DQDO\VLV#ZLWK#IOH[LELOLW\#LQ
WKH# OHYHO#RI#GHWDLO#IRU#FKDUDFWHUL]LQJ#FRQVWUDLQWV#DQG
HFRQRPLF#DVVXPSWLRQV1# # ,Q# WKLV#DQDO\VLV/# WKH#PRGHO
HVWLPDWHV# FRPSOLDQFH# FRVWV# EDVHG# RQ# DVVHVVLQJ# WKH
RSWLPDO#PL[#RI#SROOXWLRQ#FRQWURO#VWUDWHJLHV#VXEMHFW#WR
D#VHULHV#RI#VSHFLILHG#FRQVWUDLQWV1# #.H\# LQSXWV# WR# WKH
PRGHO# LQFOXGH# WDUJHWHG# HPLVVLRQV# UHGXFWLRQV# +RQ# D
VHDVRQDO#DQG#DQQXDO#EDVLV,/#FKDUDFWHULVWLFV#RI#FRQWURO
WHFKQRORJ\/# DQG# HFRQRPLF# SDUDPHWHUV1# # 7KH
FKDUDFWHULVWLFV# RI# FRQWURO# WHFKQRORJ\# H[DPLQHV
RSHUDWLRQDO#FRVWV#DQG#FRQVWUDLQWV#DVVRFLDWHG#ZLWK#WKH
SHUIRUPDQFH# RI# H[LVWLQJ# DQG# QHZ# XWLOLW\# JHQHUDWLQJ
XQLWV1##([DPSOHV#RI#LQSXWV#IRU#H[LVWLQJ#XQLWV#LQFOXGH
SODQW# FDSDFLW\/# IXHO# XVDJH# UDWHV/# IL[HG# DQG# YDULDEOH
2)0#FRVWV1##)RU#QHZ#XWLOLW\#JHQHUDWLQJ#XQLWV/#LQSXWV
DUH#JHQHUDOO\#DVVRFLDWHG#ZLWK#XQLW#FKDUDFWHULVWLFV#VXFK
DV# FDSDFLW\# DQG# FRVWV# RI# FDSLWDO1# # (FRQRPLF
DVVXPSWLRQV# LQFOXGH# WKH# SURMHFWHG# HOHFWULF# LQGXVWU\
JURZWK/#FKDQJHV#LQ#VHDVRQDO#DQG#UHJLRQDO#GHPDQG/#DQG
IRUHFDVWV#RI#IXHO#SULFHV1##

Additional Methods

:H# HVWLPDWH# QRQ0XWLOLW\# 62 # HPLVVLRQ# FRQWURO5
FRVWV# IRU#SRLQW# VRXUFHV#E\# DSSO\LQJ# VRXUFH0VSHFLILF
FRVW# HTXDWLRQV# IRU# IOXH# JDV# GHVXOIXUL]DWLRQ
+)*',2VFUXEEHU# WHFKQRORJ\# WR# DIIHFWHG# VRXUFHV# LQ
5333#DQG#53431##:KLOH#ZH#GR#QRW#H[SOLFLWO\#PRGHO#&2
DWWDLQPHQW#FRVWV/#ZH#LQFOXGH#LQ#WKH#DQDO\VLV#WKH#FRVWV
RI#SURJUDPV#GHVLJQHG#WR#UHGXFH#&2#HPLVVLRQV/#VXFK
DV#R[\JHQDWHG#IXHOV#DQG#D#FROG#WHPSHUDWXUH#&2#PRWRU
YHKLFOH#HPLVVLRQ#VWDQGDUG1

Annualization of Costs

7KH# FRVWV# SUHVHQWHG# LQ# WKLV# DQDO\VLV# DUH# WRWDO
DQQXDOL]HG#FRVWV#+7$&,#LQ#5333#DQG#53431##$QQXDOL]HG
FRVWV# LQFOXGH# ERWK# FDSLWDO# FRVWV/# VXFK# DV# FRVWV# RI
FRQWURO#HTXLSPHQW/#DQG#RSHUDWLRQ#DQG#PDLQWHQDQFH

+2)0,#FRVWV1 ##7KH\#GR#QRW#UHSUHVHQW#DFWXDO#FDVK#IORZ6

LQ#D#JLYHQ#\HDU/#EXW#UDWKHU#DUH#DQ#HVWLPDWH#RI#DYHUDJH
DQQXDO#EXUGHQ#RYHU#WKH#SHULRG#GXULQJ#ZKLFK#ILUPV#ZLOO
LQFXU#FRVWV#+L1H1/#HTXLSPHQW#OLIH,1##,Q#DQQXDOL]LQJ#FRVWV/
ZH#FRQYHUW#WRWDO#FDSLWDO#LQYHVWPHQW/#SOXV#2)0#DQG
RWKHU#UH0RFFXUULQJ#FRVWV/#WR#D#XQLIRUP#VHULHV#RI#SHU0
\HDU# H[SHQGLWXUHV# RYHU# D# JLYHQ# WLPH# SHULRG1# # 7KH
GLVFRXQWHG#VXP#RI#WKHVH#DQQXDO#H[SHQGLWXUHV#LV#HTXDO
WR#WKH#QHW#SUHVHQW#YDOXH#RI#WRWDO#FRVWV#LQFXUUHG#RYHU
WKH#WLPH#SHULRG#RI#WKLV#DQDO\VLV1 #7

CAAA Costs

:H#HVWLPDWH#FRVWV#RI#LPSOHPHQWLQJ#WKH#&OHDQ#$LU
$FW#$PHQGPHQWV#XQGHU#WZR#3RVW0&$$$#VFHQDULRV/
5333#DQG#53431##7KH#HVWLPDWHV/#WKHUHIRUH/#UHSUHVHQW
GLIIHUHQFHV#LQ#FRVWV#EHWZHHQ#SUH0#DQG#SRVW0VFHQDULRV
LQ# HDFK# RI# WKH# WZR# \HDUV1# #7KH# FRVW# HVWLPDWHV# IRU
LPSOHPHQWLQJ#7LWOHV#,#WKURXJK#9#RI#WKH#&OHDQ#$LU#$FW
$PHQGPHQWV#DUH#'4<#ELOOLRQ#XQGHU#WKH#3RVW0&$$$
5333#VFHQDULR#DQG#'5:#ELOOLRQ#XQGHU#WKH#3RVW0&$$$
5343# VFHQDULR1# #$OO#FRVWV#DUH# LQ# 4<<3#GROODUV1# #7KLV
DSSHQGL[#SUHVHQWV#WKH#FRVWV#ILUVW#E\#VRXUFH#DQG#WKHQ
E\#WLWOH1

7KLV#VHFWLRQ#VXPPDUL]HV#RXU#FRVWLQJ#PHWKRGV#DQG
UHVXOWV#IRU#WKH#IROORZLQJ#&$$$#UHJXODWHG#VHFWRUV=##

ü ,QGXVWULDO#SRLQW#VRXUFHV
ü (OHFWULF#XWLOLWLHV
ü 1RQURDG#HQJLQHV#DQG#YHKLFOHV
ü 0RWRU#YHKLFOHV
ü $UHD#VRXUFHV
ü 2]RQH#QRQDWWDLQPHQW#DUHDV

&RPSOLDQFH#ZLWK# WKH#&$$$# SURYLVLRQV# IRU#PRWRU
YHKLFOHV# LV# WKH# VLQJOH# ODUJHVW# FRVW# FRPSRQHQW=# '<
ELOOLRQ# IRU# WKH#3RVW0&$$$# 5333# VFHQDULR/# DQG# '45
ELOOLRQ#IRU#3RVW0&$$$#53431#7KH#FRVWV#RI#FRPSOLDQFH

#)RU#D#IHZ#92&#VRXUFH#FDWHJRULHV/#ZH#HVWLPDWH#WKDW#FDSLWDO6

LQYHVWPHQW#ZLOO#QRW#EH#QHFHVVDU\>#IRU#WKHVH#VRXUFHV/#FRPSOLDQFH
FRVWV#UHIOHFW#2)0#FRVWV#RQO\1

#:H#UH0FDOFXODWH#WKH#FRQWURO#FRVW#HVWLPDWHV#IURP#UHJXODWRU\7

GRFXPHQWV#WKDW#XVH#D#VHYHQ#RU#WHQ#SHUFHQW#GLVFRXQW#UDWH#VR#WKDW#WKH
FRVWV# ZLOO# EH# FRQVLVWHQW# ZLWK# WKH# ILYH# SHUFHQW# GLVFRXQW# UDWH
DVVXPSWLRQ#XVHG#LQ#WKLV#DQDO\VLV1##:H#DOVR#FDOFXODWH#FRVW#XVLQJ#WKUHH
SHUFHQW#DQG#VHYHQ#SHUFHQW#GLVFRXQW#UDWHV/#DV#VHQVLWLYLW\#WHVWV=#IRU
GHWDLO#VHH#WKH#GLVFXVVLRQ#RI#XQFHUWDLQW\#ODWHU#LQ#WKLV#DSSHQGL[1##



The Benefits and Costs of the Clean Air Act, 1990 to 2010

B-3

IRU#LQGXVWULDO#SRLQW#VRXUFHV/#XWLOLWLHV/#DQG#DUHD#VRXUFHV
DUH#VRPHZKDW#VPDOOHU>#WKH\#UDQJH#IURP#'6#WR#'8#ELOOLRQ
GROODUV#HDFK1#7DEOH#%04#VXPPDUL]HV#WKH#FRVW#HVWLPDWHV
E\#\HDU#DQG#HPLVVLRQV#VRXUFH1#

Table B-1
Summary of Cost Estimates by Emissions Source

Annual Cost (million 1990 dollars)

Sector/Pollutant Post-C AAA 2000 Post-C AAA 2010

Total Non-utility Point $ 2,900 $ 3,400

Non-utility Point/VOC 900 960

Non-utility Point/NO 1,700 2,100x

Non-utility Point/Non- 310 320
VOC MACT1

Utility/SO  and NO $ 3,100 $ 4,6002 x

Non-Road Engines/Vehicles $ 100 $ 400

Motor Vehicles $ 9,100 $ 12,300

Total Area Sources $ 2,900 $ 3,300

Area/VOC 920 1,000

Area/NO 16 18x

Area/PM 1,900 2,200

Progress Requirements $ 1,200 $ 2,500

Permits $ 300 $ 3002

TOTAL $ 19,400 $ 26,800

Notes:
Costs reflect estimates of annualized costs from final rules.  Source categories are not modeled in ERCAM-VOC1

because the National Emission Standards for Hazardous Air Pollutants (NESHAPs) are associated with non-VOC HAP
emission reductions, and are therefore not included in the Post-CAAA 2000 and 2010 inventories.
These costs include costs only for State-implemented permitting programs.  We exclude the costs of Federally-2

implemented programs since all Title V permit programs will be State-run in 2005.

Industrial Point Sources

,QGXVWULDO# SRLQW# VRXUFHV# DUH#QRQ0XWLOLW\# VRXUFHV
WKDW# DUH# ODUJH# HQRXJK# WR# EH# LQFOXGHG# LQ# WKH# 4<<3
HPLVVLRQV#GDWD#EDVH#DV#LQGLYLGXDO#VRXUFHV#RI#HPLVVLRQV1
7R# GHWHUPLQH# WKH# OHYHO# RI# # DLU# SROOXWLRQ# FRQWUROV
QHFHVVDU\#IRU#UHGXFLQJ#HPLVVLRQV#XQGHU#WKH#5333#DQG
5343#3RVW0&$$$#VFHQDULRV/#ZH#DSSO\#WKH#IROORZLQJ
&$$$#FRQWUROV#WR#SRLQW#VRXUFH#HPLVVLRQ#LQYHQWRU\=

ü 7LWOH# ,,,# 50\HDU# DQG# 70\HDU#0$&7
VWDQGDUGV#IRU#92&V

ü 7LWOH#,#&7*V#IRU#FRQWUROOLQJ#92&V
ü 7LWOH# ,# 92&# DQG# 12 # 5$&7[

UHTXLUHPHQWV#LQ#R]RQH#1$$V
ü $#3148#OEV200%WX#12 #FDS#RQ#IXHO[

FRPEXVWRUV#RI#583#00%WX#SHU#KRXU
RU# DERYH# LQ# WKH# 27$*# 6:06WDWH
UHJLRQ

ü 2]RQH# 1$$# UDWH0RI0SURJUHVV
UHTXLUHPHQWV

7R# HVWLPDWH# WKH# TXDQWLW\# DQG# W\SH# RI# 92&
FRQWUROV/#ZH# DSSO\#SRLQW# VRXUFH#7LWOH# ,#5$&7# DQG
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&7*V# UHTXLUHPHQWV# LQ# DUHDV# DFFRUGLQJ# WR# R]RQH ü &HPHQW#PDQXIDFWXULQJ
QRQDWWDLQPHQW# FODVVLILFDWLRQ1# # 7KH# &OHDQ# $LU# $FW ü *DV#WXUELQHV
UHTXLUHV#92&#FRQWUROV#LQ#PRGHUDWH#DQG#DERYH#R]RQH ü *ODVV#PDQXIDFWXULQJ
QRQDWWDLQPHQW# DUHDV# +1$$,# # DQG# WKURXJKRXW# WKH ü ,QGXVWULDO#ERLOHUV
R]RQH#WUDQVSRUW#UHJLRQ#+275,1##([LVWLQJ#FRQWUROV#DUH ü ,QWHUQDO#FRPEXVWLRQ#HQJLQHV
WDNHQ# LQWR# FRQVLGHUDWLRQ# LQ# RXU# GHWHUPLQDWLRQ# RI ü ,URQ#DQG#VWHHO#PLOOV
ZKLFK#&$$0PDQGDWHG#FRQWUROV#DUH#QHFHVVDU\#WR#OLPLW ü 0HGLFDO#ZDVWH#LQFLQHUDWRUV#+0:,V,
SURMHFWHG# HPLVVLRQV1# #:H# XVH# D# WKUHVKROG# RI# WHQ ü 0XQLFLSDO# ZDVWH# FRPEXVWRUV
SHUFHQW#HIILFLHQF\#IRU#WKLV#GHWHUPLQDWLRQ1##:H#FDOFXODWH +0:&V,
FRVWV# IRU#QHZ#FRQWURO# LI# WKH#H[LVWLQJ#FRQWURO# LV# OHVV ü 3URFHVV#KHDWHUV
HIILFLHQW# WKDQ# WKH#PRGHO# FRQWURO#E\#PRUH# WKDQ# WHQ
SHUFHQW#+L1H1#HPLVVLRQV#FKDQJHV#RI#OHVV#WKDQ#WHQ#SHUFHQW )RU# VRPH# VRXUFH# FDWHJRULHV/# FDSLWDO# DQG#2)0
DUH#DVVXPHG#WR#EH#GH#PLQLPXV#DQG#DUH#QRW#LQFOXGHG#LQ FRVW#HVWLPDWHV#DUH#DYDLODEOH#LQ#WKH#OLWHUDWXUH#IRU#WZR#RU
WKH#FRVW#HVWLPDWH,1### PRUH#VRXUFH#VL]HV#W\SLFDO#WR#WKDW#FDWHJRU\1##)RU#WKHVH

7R# HVWLPDWH# WKH# TXDQWLW\# DQG# W\SH# RI# 12 FKDUDFWHULVWLFV# DQG# VRXUFH# VL]H/# ERWK# RI# ZKLFK[
FRQWUROV/#ZH#DSSO\#WKHVH#FRQWUROV#WR#WKH#SRLQW#VRXUFH LQIOXHQFH#WKH#HDVH#RI#UHWURILW/#UHGXFWLRQ#SHUIRUPDQFH/
LQYHQWRU\# RQ# D# \HDU0URXQG# EDVLV1# 7KH# R]RQH DQG#FRQWURO#FRVWV/#DUH#PDMRU# IDFWRUV# LQ#GHWHUPLQLQJ
QRQDWWDLQPHQW#SURYLVLRQV#RI#7LWOH#,#UHTXLUH#LQVWDOODWLRQ FRVWV# RI# FRQWUROV1# # $OWKRXJK# VLWH# VSHFLILF
RI#5$&70OHYHO#FRQWUROV#IRU#PDMRU#VWDWLRQDU\#VRXUFHV FKDUDFWHULVWLFV#FDQ#DIIHFW#WKH#RYHUDOO#FRVW/#WKLV#W\SH#RI
RI#12 #ORFDWHG#LQ#PDUJLQDO#DQG#DERYH#1$$V#DQG#WKH LQIRUPDWLRQ#LV#QRW#DYDLODEOH#LQ#WKH#HPLVVLRQ#LQYHQWRU\1[
QRUWKHDVW#2751##:H#GHWHUPLQH#DIIHFWHG#VRXUFH#VL]HV 7KHUHIRUH#ZH#PRGHO#FRVWV#EDVHG#RQ#D#%W\SLFDO%#VHW#RI
DFFRUGLQJ#WR#R]RQH#QRQDWWDLQPHQW#FODVVLILFDWLRQV1##7KH FRQWUROV1##
DQDO\VLV# DSSOLHV# WKH# 3148# OEV200%WX#12 # OLPLW# WR[
LQGXVWULDO#ERLOHUV#DW#RU#DERYH#583#00%WX#SHU#KRXU#LQ )RU#VRXUFH#FDWHJRULHV#ZLWK# LQVXIILFLHQW#GDWD/#ZH
WKH#2]RQH#7UDQVSRUW#$VVHVVPHQW#*URXS# +27$*, HVWLPDWH#DQQXDO#FRVWV#IRU#FRQWUROV#XVLQJ#DYHUDJH#FRVW
UHJLRQ#WR#DSSUR[LPDWH#WKH#HIIHFWV#RI#12 #LQLWLDWLYHV SHU#WRQ#YDOXHV#IURP#WKH#$&7V/#LQVWHDG#RI#VL]H#VSHFLILF[
XQGHU# FRQVLGHUDWLRQ1# #:H# DOVR# DFFRXQW# IRU# 7LWOH# , FRVW# HTXDWLRQV1# # 7KHVH# YDOXHV# GR# QRW# DFFRXQW# IRU
UHTXLUHPHQWV#WKDW#LQFOXGH#WKH#DSSOLFDWLRQ#RI#/HYHO#5 HFRQRPLHV#RI# VFDOH#RU#YDULDWLRQV# LQ#FDSDFLW\# IDFWRU/
FRQWUROV#LQ#WKH#27$*#UHJLRQ1 ZKLFK#JHQHUDOO\#LPSDFW#WKH#FRVW#SHU#WRQ#RI#SROOXWDQW

Cost Approach

:H#XVH#(5&$0092&#DQG#(5&$0012 #PRGHOV[
IRU#JHQHUDWLQJ#FRVW#HVWLPDWHV1##0RGHO#LQSXWV#LQFOXGH (5&$0092&#DQG#(5&$0012 #FRVW#HTXDWLRQV
FRVWV#SHU#WRQ#DQG#LQFUHPHQWDO#FRVW#HVWLPDWHV#GHULYHG XVH# D# ILYH# SHUFHQW# GLVFRXQW# UDWH# DQG# D# 480\HDU
IURP#5,$V# DQG# IURP# FRQWURO#PHDVXUH# LQIRUPDWLRQ HTXLSPHQW#OLIH/#RU#D#FDSLWDO#UHFRYHU\#IDFWRU#+&5),#RI
SURYLGHG# E\# (3$/# 6WDWHV/# LQGXVWU\/# DQG# RWKHU 313<91# 7R# FDOFXODWH# WKH# FDSLWDO# UHFRYHU\# IDFWRU# IRU
DJHQFLHV1 #8VLQJ#WKH#SURMHFWHG#5333#DQG#5343#HPLVVLRQ FRQYHUWLQJ#FDSLWDO#FKDUJHV#WR#HTXLYDOHQW#DQQXDO#FRVWV/8

LQYHQWRULHV/#ZH#DOVR#HVWLPDWH#FRVWV#E\#DSSO\LQJ#FRVW ZH#XVH#WKH#IROORZLQJ#IRUPXOD=
HTXDWLRQV# WR# WKH# IROORZLQJ# LQGLYLGXDO# VRXUFH
FDWHJRULHV= &5)# #>L#-#+4#.L, @2>+4#.#L, #0#4@

ü $GLSLF#DQG#QLWULF#DFLG#PDQXIDFWXULQJ ZKHUH L  SUH0WD[#PDUJLQDO#DQQXDO#UDWH#RI
SODQWV UHWXUQ#+GLVFRXQW#UDWH,/#DQG#

FDVHV/#ZH#DSSO\#VL]H0VSHFLILF#FRVW#HTXDWLRQV1#2SHUDWLQJ

UHGXFHG1

Recovery Factor

[

Q Q

Q  HTXLSPHQW#HFRQRPLF#OLIH#+LQ#\HDUV,1

#7KH#$JHQF\#EDVHV#FRVW#HIIHFWLYHQHVV#YDOXHV#IRU#UXOHV#WKDW8

KDYH# QRW# \HW# EHHQ# SURSRVHG# RQ# HQJLQHHULQJ# MXGJHPHQW# DQG
WHFKQRORJ\#WUDQVIHU#IURP#RWKHU#FDWHJRULHV1



The Benefits and Costs of the Clean Air Act, 1990 to 2010

B-5

7R# REWDLQ# DQQXDO# FRVWV/# ZH# XVH# WKH# IROORZLQJ FRQWUROV#LV#DSSUR[LPDWHO\#'<95#PLOOLRQ=#'773#PLOOLRQ#LQ
DOJRULWKP= 7LWOH#,#FRQWUROV#DQG#'854#PLOOLRQ#LQ#7LWOH#,,,#FRQWUROV1

&5&# #&5)#-#&DSLWDO#&RVWV/# 7DEOH# %06# VXPPDUL]HV# WKH# SRLQW# VRXUFH# 12

ZKHUH#&5&# #FDSLWDO#UHFRYHU\#FRVW#+RU#DQQXDOL]HG VFHQDULRV1##27$*#UHJLRQ#FRVWV#XQGHU#WKH#5333#3RVW0
FDSLWDO#FRVW,1 &$$$#VFHQDULR#WRWDO#'419#ELOOLRQ/#LQFUHDVLQJ#WR#'514

Cost Results

7DEOH# %05# VXPPDUL]HV# HVWLPDWHG# SRLQW# VRXUFH
92&# FRQWURO# FRVWV1# # ZH# HVWLPDWH# FRVWV# WR# EH
DSSUR[LPDWHO\#'<34#PLOOLRQ#LQ#5333>#RI#WKDW#WRWDO/#'754
PLOOLRQ#ZLOO#EH#7LWOH#,#92&#FRQWUROV#FRVWV#DQG#'7;3
PLOOLRQ#ZLOO#UHVXOW#IURP#WKH#7LWOH#,,,#0$&7#6WDQGDUGV1
,Q#5343/#WKH#WRWDO#DQQXDO#FRVW#RI#SRLQW#VRXUFH#92&

[
FRQWURO#FRVWV#XQGHU#WKH#5333#DQG#5343#3RVW0&$$$

ELOOLRQ#E\#53431##3RLQW#VRXUFH#12 #FRQWURO#FRVWV#LQ#WKH[
UHVW#RI#WKH#QDWLRQ#DUH#'54#PLOOLRQ#XQGHU#WKH#5333#3RVW0
&$$$#VFHQDULR#DQG#'55#PLOOLRQ#XQGHU#WKH#5343#3RVW0
&$$$# VFHQDULR1# #1DWLRQZLGH/# ,&,#ERLOHUV#EHDU# WKH
PDMRULW\#RI#SRLQW# VRXUFH#12 #FRQWURO#FRVWV/#ZKLFK[
DFFRXQW#IRU#VHYHQW\0QLQH#SHUFHQW#RI#WKH#WRWDO#FRVWV#LQ
53431

Table B-2
Point Source VOC Cost Summary

Annual Costs (million 1990 dollars) 1

Source Category Post-CAAA 2000 Post-C AAA 2010

 National Rules

Marine vessel loading:  petroleum liquids $ 20 $ 30

TSDFs    Less than 0.1    Less than 0.1

 New CTGs (moderate)

Printing - lithographic (0.7) (0.7)

SOCMI distillation 0.1 0.1

SOCMI reactor 1.9 2.2

 Non-CTG and Group III CTG RACT (moderate and above)

Automobile surface coating 210 220

Bakeries 0.9 1.1

Beverage can surface coating 47 47

Carbon black manufacture 1.2 1.3

Charcoal manufacturing 0.0 0.0

Cold cleaning 17 18

Fabric printing 22 23

Flatwood surface coating 20 21

Leather products 1 1.1

Metal surface coating 51 57

Organic acids manufacture 1.7 2.0

Paint and varnish manufacture 2.5 2.8

Paper surface coating 5.5 5.5

Plastic parts surface coating 5.1 5.3

Rubber tire manufacture 1.4 1.4

SOCMI processes - pharmaceutical 3.7 4.1

Whiskey fermentation - aging 0.2 0.2
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 CTG RACT (marginal and above)

Cellulose acetate manufacture 1.5 1.6

Dry cleaning - Stoddard solvants 0.1 0.1

In-line degreasing (0.3) (0.3)

Open top degreasing (1.0) (1.2)

Printing - letterpress 0.5 0.5

Terephthalic acid manufacture 2.3 2.5

Vegetable oil manufacture     Less than 0.1     Less than 0.1

 Total Title I Costs $ 420 $ 440

 NESHAP

Benzene NESHAP $ 0.2 $ 0.2

 2-Year MACT (national):

Dry Cleaning - PCE 2.2 2.7

SOCMI HON:

Chemical manufacture 12.0 13.0

SOCMI - process vents 2.1 2.4

SOCMI fugitives (3.9) (4.5)

SOCMI processes 22 26

VOL storage 1.5 1.7

 4-Year MACT (national)

Aerospace industry 3.5 4.7

Coke Oven Batteries 21 21

Gasoline distribution - Stage I 12 13

Halogenated solvent cleaning (8.5) (9.1)

Marine vessel loading:  petroleum liquids 17 202

Petroleum refineries:  other sources not distinctly listed 40 45

Polymers and Resins Group I 110 130

Polymers and Resins Group II 4.3 5.0

Polymers and Resins Group IV 5.3 6.7

Printing and Publishing 200 210

Shipbuilding and ship repair 0.4 0.5

Wood furniture surface coating 37 38

 Total Title III Costs $ 480 $ 520

 Total Point Source VOC Control Costs (Title I and Title III) $ 900 $ 960
Notes:

Control costs reflect growth projections and CAAA control assumptions relative to a 1990 baseline.1

The costs for the joint MACT/RACT rule for marine vessel loading are allocated between Title I and Title III based on the 582

percent/42 percent distribution in the addendum to the final rule (EPA, 1995b).
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Table B-3
Point Source NO  Summaryx

Annual Costs (million 1990 dollars)

Source Category Post-CAAA 2000 Post-C AAA 2010

RACT (outside of OTAG Region)

Adipic and Nitric Acid Manufacturing $ <0.1 $ <0.1

Cement Manufacturing 1.7 1.7

Gas Turbines 0.7 0.7

Glass Manufacturing 3.1 3.2

ICI Boilers 14 15

Internal Combustion Engines 0.8 0.8

Iron & Steel Mills <0.1 <0.1

Waste Combustors 0.1 0.1

Process Heaters 0.8 0.8

Subtotal (RACT outside of OTAG Region) $ 21 $ 22

RACT/OTAG Level 2 (OTAG Region)

Adipic and Nitric Acid Manufacturing $ 31 $ 35

Cement Manufacturing 97 110

Gas Turbines 18 28

Glass Manufacturing 38 41

ICI Boilers 1,200 1,700

Internal Combustion Engines 190 190

Iron & Steel Mills 2.5 2.4

Waste Combustors 10 12

Process Heaters 21 23

Subtotal (RACT+OTAG Level 2+0.15 Cap) $ 1,600 $ 2,1001

Total Point Source NO  Control Costs $ 1,700 $ 2,100x

Notes:
The 0.15 lbs/MMBtu cap on fuel combustors of 250 MMBtu per hour and above is only applied under the 2010 Post-CAAA1

scenario.
* Totals may not add due to rounding.
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Utility Sources

7KH# HOHFWULF# SRZHU# LQGXVWU\# LV# FRPSULVHG# RI
HQWLWLHV# WKDW# JHQHUDWH# DQG# VHOO# HOHFWULFLW\# XQGHU# WZR
W\SHV#RI#FRQGLWLRQV=#+L,#XQGHU#ILUP#FRQWUDFWV#WR#HOHFWULF
XWLOLWLHV>#+LL,#GLUHFWO\#WR#FRQVXPHUV#DV#HOHFWULF#XWLOLWLHV1
7KHVH# HQWLWLHV# LQFOXGH# EXVLQHVVHV/# JRYHUQPHQWDO
DJHQFLHV/# DQG# FRRSHUDWLYH# RUJDQL]DWLRQV1# # ,Q# WKLV
DQDO\VLV/# ZH# LQFOXGH# RQO\# LQGHSHQGHQW# SRZHU
SURGXFHUV#DQG#FRJHQHUDWLRQ#XQLWV# LQ#WKH#FRQWLJXRXV
8QLWHG# 6WDWHV# WKDW# UHSRUW# WR# WKH#1RUWK# $PHULFDQ
(OHFWULFLW\#5HOLDELOLW\#&RXQFLO#+1(5&,1 ##:H#H[FOXGH9

D# ODUJH# QXPEHU# RI# HOHFWULF# XWLOLWLHV# WKDW# VLPSO\
GLVWULEXWH#SRZHU#VLQFH#WKRVH#IDFLOLWLHV#DUH#XQOLNHO\#WR
GLUHFWO\#IDFH#&$$$#UHJXODWLRQV1#

Scenarios

2XU#DVVXPSWLRQV#RI#HOHFWULFLW\#GHPDQG#DUH#EDVHG
RQ#1(5&*V# 4<<7# JHQHUDWLRQ# IRUHFDVW#ZLWK# D# VOLJKW
GRZQZDUG#DGMXVWPHQW#WR#UHIOHFW#H[SHFWHG#FKDQJHV#LQ
GHPDQG#GXH#WR#WKH#$GPLQLVWUDWLRQ*V#&OLPDWH#&KDQJH
$FWLRQ#3ODQ1##,Q#JHQHUDO/#ZH#H[SHFW#WKDW#WKH#LQGXVWU\
ZLOO# UHVSRQG# WR#&$$$# UHJXODWLRQV#E\#DGMXVWLQJ# WKH
PL[#RI#IXHO#W\SHV#IRU#IXWXUH#JHQHUDWLRQ#FDSDFLW\#+L1H1/
LQFUHDVLQJ#HOHFWULFLW\#JHQHUDWLRQ#E\#FRPELQHG#F\FOHV
DQG#GHFUHDVLQJ#XVH#RI# FRPEXVWLRQ# WXUELQHV,/# UDWKHU
WKDQ# VLJQLILFDQWO\# DOWHULQJ# SURGXFWLRQ# OHYHOV1
&RQVHTXHQWO\/#PRGHOHG#GLIIHUHQFHV#LQ#WRWDO#JHQHUDWLRQ
FDSDFLW\#IRU#3UH0#DQG#3RVW0&$$$#VFHQDULRV#DUH#DOVR
UHODWLYHO\#VPDOO#DQG#GHPDQG#IRU#HOHFWULFLW\#XQGHU#ERWK
VFHQDULRV#LV#HVVHQWLDOO\#WKH#VDPH1 #:

7KH#SUHGRPLQDQW#HPLWWHUV#RI#DLU#SROOXWDQWV#E\#WKH
HOHFWULF#SRZHU#LQGXVWU\#DUH#JHQHUDWLRQ#XQLWV#WKDW#XVH
IRVVLO#IXHOV1# #7KLV# LQFOXGHV#FRDO0ILUHG#VWHDP/#RLO2JDV0
ILUHG#VWHDP/#RLO2JDV#FRPEXVWLRQ#WXUELQH/#DQG#QDWXUDO
JDV# FRPELQHG# F\FOH# XQLWV1# # 8QGHU# WKH# 3UH0&$$$

UHJXODWRU\#VFHQDULR/#ZH#IL[#VWDQGDUGV#DW#SUHYDLOLQJ#4<<3
OHYHOV1# #:H#DVVXPH#WKDW#H[LVWLQJ#FRQWUROV#RI#FDUERQ
PRQR[LGH#DQG#SDUWLFXODWH#PDWWHU#UHPDLQ#FRQVWDQW#LQ
ERWK# 3UH0# DQG# 3RVW0&$$$# VFHQDULRV1# # 7KH# 3RVW0
&$$$#UHJXODWRU\#VFHQDULR#UHIOHFW#VWDQGDUGV#WKDW#WDUJHW
WKHVH#JHQHUDWLRQ#XQLWV#DQG#WKHLU#HPLVVLRQV#RI#62 #DQG[
12 1 #[

;

,Q#WKH#3UH0&$$$#VFHQDULR#GHYHORSHG#IRU#XWLOLW\
62 #HPLVVLRQV/#ZH#DVVXPH#H[LVWLQJ#XQLWV#VDWLVILHG#6WDWH[
,PSOHPHQWDWLRQ# 3ODQ# +6,3,# UHTXLUHPHQWV# ZKLFK
VSHFLI\#XQLW0VSHFLILF#SHUPLWV#IRU#LQGLYLGXDO#ERLOHUV#RU
SODQWV1##7\SLFDOO\/#WKHVH#SHUPLWV#UHVWULFW#VXOIXU0FRQWHQW
OHYHOV#RI#FRDO#RU#IXHO#RLO#WKDW#DUH#EXUQHG1##,Q#DGGLWLRQ/
QHZ#FRDO0ILUHG#XQLWV#PXVW#FRQWLQXH#WR#PHHW#WKH#1HZ
6RXUFH#3HUIRUPDQFH#6WDQGDUGV#+1636,#VHW#LQ#4<:;1##,Q
WKH#3RVW0&$$$#VFHQDULR/#XQLWV#VXEMHFW#WR#FRPSOLDQFH
ZLWK#7LWOH#,9#$FLG#5DLQ#$OORZDQFH#7UDGLQJ#SURJUDP
DUH#H[LVWLQJ#XQLWV#WKDW#EXUQ#IRVVLO#IXHOV#DQG#DUH#RYHU#58
PHJDZDWWV# +0:,#DQG#DOO#QHZ#XQLWV# WKDW#EXUQ# IRVVLO
IXHOV#+UHJDUGOHVV#RI#VL]H,1##/DVWO\/#FRPSOLDQFH#ZLWK#WKH
WUDGLQJ#SURJUDP#LV#SKDVHG#LQ#E\#53331#

8QGHU#WKH#3UH0&$$$#VFHQDULR/#ZH#GR#QRW#PRGHO
12 #FRQWUROV#RQ#H[LVWLQJ#VRXUFHV1##1HZ#VRXUFHV#PXVW[
PHHW# HLWKHU# H[LVWLQJ# 1HZ# 6RXUFH# 3HUIRUPDQFH
6WDQGDUGV# +1636,# RU# %HVW# $YDLODEOH# &RQWURO
7HFKQRORJ\# +%$&7,#VWDQGDUGV/#ZKLFKHYHU# LV# ORZHU1
,Q#WKH#3RVW0&$$$#VFHQDULR/#H[LVWLQJ#VRXUFHV#RI#12[
HPLVVLRQV# DUH# UHJXODWHG=# +L,# XQGHU# 7LWOH# ,/# ZKHUH
H[LVWLQJ# XQLWV# FRPSO\#ZLWK#5$&7# UHTXLUHPHQWV# LQ
R]RQH#WUDQVSRUW#UHJLRQV#+275,#DQG#QRQ0DWWDLQPHQW
DUHDV#+1$$,/#DQG#+LL,#XQGHU#7LWOH#,9/#ZKHUH#FRDO0ILUHG
XQLWV#PXVW#PHHW#ZLWK#SKDVHG#UHTXLUHPHQWV#E\#53331<
1HZ#VRXUFHV#PXVW#PHHW#WKH#PRVW#VWULQJHQW#VWDQGDUG
DPRQJ#WKH#IROORZLQJ/#1636#UHTXLUHPHQWV#RI#7LWOH#,/

:H#GR#QRW#LQFOXGH#WUXVW#WHUULWRULHV/#$ODVND/#DQG#+DZDLL#LQ#WKLV HPLVVLRQV1#,Q#WKH#FDVH#ZKHUH#KDUPIXO#HIIHFWV#DUH#GHWHUPLQHG/#WKH9

DQDO\VLV1# #7UXVW#WHUULWRULHV#DUH#QRW#GLUHFWO\#FRYHUHG#E\#WKH#&$$1 $JHQF\# LV#UHTXLUHG#WR#SURPXOJDWH#UHJXODWLRQ#RI#WKHLU#HPLVVLRQV1
:LWK# UHVSHFW# WR#$ODVND# DQG#+DZDLL/# WKHVH#6WDWHV# JHQHUDWH# VXFK 7KH#$JHQF\/#KRZHYHU/#KDV#QRW# UHDFKHG# DQ\#FRQFOXVLRQV#RQ# DLU
VPDOO#DPRXQWV#RI#SRZHU#WKDW#H[FOXGLQJ#WKHP#GRHV#VKRXOG#QRW#KDYH WR[LF#HPLVVLRQV#IURP#SRZHU#SODQWV1
D#VLJQLILFDQW#HIIHFW#RQ#WKH#UHVXOWV#RI#WKLV#DQDO\VLV1

'HPDQG#LV#613#WULOOLRQ#NLORZDWW#KRXUV#+N:K,#LQ#5333#DQG#619 3HQQV\OYDQLD/# 1HZ# -HUVH\/# 'HODZDUH/# 0DU\ODQG/# 'LVWULFW# RI:

WULOOLRQ#N:K#LQ#53431 &ROXPELD/#DQG#VHFWLRQV#RI#QRUWKHUQ#9LUJLQLD1##

8QGHU#ERWK#UHJXODWRU\#VFHQDULRV/#ZH#GR#QRW#DFFRXQW#IRU#WKH;

FRVWV# RI# UHJXODWLQJ# DLU# WR[LFV1# #7KH#$PHQGPHQWV#PDQGDWH# WKH
$JHQF\#WR#HYDOXDWH#WKH#KXPDQ#KHDOWK#LPSDFW#RI#XWLOLWLHV*#DLU#WR[LFV

7KH# 275# FRQVLVWV# RI# 1HZ# (QJODQG/# 1HZ# <RUN/<
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%$&7# UHTXLUHPHQWV# RI# 7LWOH# ,/# RU# 7LWOH# ,9
UHTXLUHPHQWV1# # :H# VXPPDUL]H# WKH# 3RVW0&$$$
VFHQDULRV#IRU#WKH#FRQWURO#RI#WKHVH#WZR#SROOXWDQWV#DUH
VXPPDUL]HG#LQ#7DEOH#%071

Table B-4
Differences in the Control of Utility NO  and SO  for theX X

Pre-CAAA and the Post-CAAA Re gulatory Scenarios

Pollutant Pre-C AAA Post-CAAA 

SOx Existing units: Comply with State Existing units: Comply with the Acid Rain
Implementation Plan (SIP) requirements Allowance Program under Title IV of the CAAA
prevailing in 1990 to ensure compliance 1990 with phased-in requirements.  Phase I
with the National Ambient Air Quality covers the largest 110 coal-fired power plants in
Standard. 1995.  All other units above 25 megawatts are

covered in Phase II beginning in 2000.

New units: Comply with New Source New units: Comply with the NSPS set in 1978,
Performance Standards (NSPS) set in BACT/LAER (Lowest Achievable Emission
1978 and BACT fixed at 1990 levels Requirements), and the Acid Rain Allowance
applied through the New Source Review Trading Program under Title IV of the CAAA
(NSR) process. 1990.

NOx Existing Units: No federal standards, Existing units: Meet Reasonably Available Control
except NSPS for new units built after Technology (RACT) in 1995 in the OTR and all
passage of the law. non-attainment areas per Title I.  States can file

waivers from RACT requirements.  Coal-fired
units comply with Title IV NO  requirements thatx

are phased in over time, or RACT, whichever is
more stringent.  Group 1/Phase I coal-fired units
comply in 1996.  Group 1/Phase II and Group 2
coal-fired units comply in 2000.  Collective action
by the 37 eastern States in the Ozone Transport
Assessment Group (OTAG) will lead to additional
requirements (known as "Level 2 controls") under
Title I for reducing NO  emissions during thex

summer months (May - September). 

New units: Units using fossil fuels comply New units: Comply with Title I NSPS and
with the NSPS for each generation BACT/LAER and Title IV standards for coal-fired
technology and fuel. Application of BACT units, whichever is more stringent.  Units subject
in the NSR process at levels existing in to OTAG Level 2 controls for reducing NO  during
1990. summer months.  

x
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Table B-5
Electric Power Industry Costs from Post-
CAAA Controls for SO  and NOX X

Annual Control Costs
(millions 1990 dollars)

Pollutant Post-CAAA
2000

Post-CAAA
2010

SOx $1,900 $1,600

NOx $1,200 $2,900

Total $3,100         $4,600

Compliance Actions

,Q# RUGHU# WR# FRPSO\# ZLWK# WKH# 7LWOH# ,9# 62[
$OORZDQFH#7UDGLQJ#SURJUDP#XQGHU# WKH#3RVW0&$$$
VFHQDULR/# WKH# HOHFWULF# SRZHU# LQGXVWU\# PXVW# LQVWDOO
FRQWLQXRXV# HPLVVLRQV# PRQLWRULQJ# V\VWHPV1# # ,Q
DGGLWLRQ# WR# WKH# PRQLWRULQJ# V\VWHP/# WKH\# PD\# EH
UHTXLUHG#WR#DGRSW#DW# OHDVW#RQH#RI#WKH#IROORZLQJ#IRXU
W\SHV#RI#DFWLRQ=##

ü ,PSURYH# WKH# SHUIRUPDQFH# RI# H[LVWLQJ
VFUXEEHU# XQLWV# DQG# VFUXEEHUV# WKDW# IDFLOLWLHV
ZLOO#EXLOG#RQ#QHZ#XQLWV#XQGHU#WKH#1636#RI
WKH#3UH0&$$$#6FHQDULR

ü $GG#VFUXEEHUV#RQ#H[LVWLQJ#XQLWV
ü 6ZLWFK#WR#ORZHU#VXOIXU#FRDOV
ü 6ZLWFK#RYHU#IURP#FRDO0ILUHG#WR#JDV0ILUHG#XQLWV

:H#DVVXPH#LQ#WKH#6HFWLRQ#;45#FRVW#DQDO\VLV#WKDW
WKH#HOHFWULF#SRZHU#LQGXVWU\#IDFHV#IRXU#12 #UHJXODWRU\[
SURJUDPV1##7KHVH#SURJUDPV#UHTXLUH#WKH#LQGXVWU\#WR=

ü 3ODFH#5$&7#FRQWUROV#RQ#H[LVWLQJ#JHQHUDWLRQ &RVW# UHVXOWV#DUH#SUHVHQWHG# LQ#7DEOH#%08#EHORZ1
XQLWV#LQ#6WDWHV#ZLWKRXW#(3$#ZDLYHUV %DVHG#RQ#WKH#6HFWLRQ#;45#FRVW#DQDO\VLV#IRU#WKH#HOHFWULF

ü %XLOG#QHZ#JHQHUDWLRQ#XQLWV# WR#PHHW#%$&7 SRZHU#LQGXVWU\/#ZH#HVWLPDWH#WKDW#WKH#DQQXDO#QDWLRQDO
UHTXLUHPHQWV FRVWV#RI#WKH#&$$$#ZLOO#EH#URXJKO\#'614#ELOOLRQ#LQ#5333

ü &RPSO\#ZLWK#7LWOH#,9#12 #UXOHV#IRU#QHZ#DQG DQG#'719#ELOOLRQ#LQ#53431[
H[LVWLQJ#FRDO0ILUHG#XQLWV

ü &RPSO\#ZLWK#12 #&DS0DQG07UDGH#SURJUDP[
IRU# UHGXFLQJ# HPLVVLRQV#GXULQJ# WKH# VXPPHU
PRQWKV#LQ#WKH#HDVWHUQ#8QLWHG#6WDWHV

Cost Approach

:H#FRQILJXUHG#WKH#,30#WR#IRUHFDVW#WKH#RSHUDWLRQ
RI#WKH#HOHFWULF#SRZHU#LQGXVWU\#IURP#5333#WR#53431##7KH
EDVHOLQH#FDVH/#XVHG#LQ#(3$*V#&OHDQ#$LU#3RZHU#,QLWLDWLYH
+&$3,,/#LQFOXGHV#WKH#VHW#RI#&$$$#FRQWUROV#WKDW#WKH
$JHQF\# SURPXOJDWHG# RU# 6WDWHV# HVWDEOLVKHG# WKURXJK
WKHLU#SHUPLW# GHFLVLRQV#E\# WKH#PLGGOH#RI# 4<<91#7KH
EDVHOLQH#FDVH#DOVR#LQFOXGHV#5$&7#DQG#%$&7#GHFLVLRQV
XQGHU#WKH#1HZ#6RXUFH#5HYLHZ#SURJUDP/#3KDVH#,#DQG
3KDVH# ,,# RI# WKH# 7LWOH# ,9# 62 # $OORZDQFH# 7UDGLQJ[
3URJUDP/# DQG# 3KDVH# ,# 12 # FRQWURO# UHTXLUHPHQWV[
DSSOLHG#WR#DOO#WDQJHQWLDOO\0ILUHG#DQG#ZDOO0ILUHG#ERLOHUV
WKDW#XVH#FRDO1

,Q# VLPSOHVW# WHUPV/# ZH# VHWV# XS# WKH# 3UH0&$$$
VFHQDULR#IRU#WKH#HOHFWULF#SRZHU#LQGXVWU\#E\#UHPRYLQJ
WKH#&$$$# FRQWUROV# IURP# WKH#&$3,#EDVH# FDVH# DQG
UXQQLQJ# WKH# ,30#PRGHO# WR# IRUHFDVW#HPLVVLRQ# OHYHOV
DQG# FRVWV# RI# SURGXFLQJ# HOHFWULF# SRZHU1# # :H# IL[
VWDQGDUGV#XQGHU#WKH#3UH0&$$$#5333#DQG#3UH0&$$$
5343#VFHQDULRV#DW#4<<3#OHYHOV1##7R#HVWDEOLVK#WKH#3RVW0
&$$$#VFHQDULR/#ZH#DGG#IXUWKHU#12 #FRQWUROV#WR#WKH[
&$3,#EDVH#FDVH/#ZKLFK#IRFXVHV#RQ#WKH#HPLVVLRQV#DQG
FRVWV#RI#SURGXFLQJ#HOHFWULF#SRZHU#XQGHU#WKH#&$$$
7LWOH#,9#62 #$OORZDQFH#7UDGLQJ#SURJUDP1##7KH#3RVW0[
&$$$#VFHQDULR#UHIOHFWV#D#12 #FDS0DQG0WUDGH#SURJUDP[
WKDW# (3$# SUHVHQWHG# DW#27$*#PHHWLQJV# DQG# ZDV
FRQVLGHUHG/#DW#WKH#WLPH#WKH#XWLOLW\#DQDO\VLV#ZDV#LQLWLDWHG
+4<<804<<9,/#WR#EH#D#SODXVLEOH#RXWFRPH#RI#WKH#27$*
SURFHVV1##7KH#12 #FRQWURO#SURJUDP#LQFRUSRUDWHG#LQ[
WKH#3RVW0&$$$# VFHQDULR#PD\#QRW# UHIOHFW# WKH#12[
FRQWUROV#WKDW#DUH#DFWXDOO\# LPSOHPHQWHG# LQ#D#UHJLRQDO
R]RQH#WUDQVSRUW#UXOH1

Cost Results
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Non-Road Engines/Vehicles

1RQURDG# VRXUFHV# DUH# PRELOH# +QRQ0KLJKZD\,
HPLVVLRQ#VRXUFHV1##7KH\#LQFOXGH#WKH#IROORZLQJ=#ODZQ
DQG# JDUGHQ# HTXLSPHQW/# FRQVWUXFWLRQ# HTXLSPHQW/
DJULFXOWXUDO#HTXLSPHQW/#LQGXVWULDO#HTXLSPHQW/#DLUFUDIW
DQG# DLUSRUW# VHUYLFH# YHKLFOHV/# ORJJLQJ# HTXLSPHQW/
UHFUHDWLRQDO#YHKLFOHV/#ORFRPRWLYHV/#DQG#PDULQH#YHVVHOV1
:H#XVH#(5&$0#WR#HVWLPDWH#IXWXUH#HPLVVLRQV#IURP
QRQ0URDG#HQJLQHV2YHKLFOHV1##7KLV#PRGHO##LQFRUSRUDWHV
)HGHUDO# UHJXODWRU\# SURJUDPV# IRU# FRQWUROOLQJ# 12 /[
30 /#92&/#DQG#&2#HPLVVLRQV#IURP#QRQURDG#HQJLQHV43
DQG#HTXLSPHQW#XQGHU#WKH#3RVW0&$$$#VFHQDULR1#

Cost Approach

7R#GHYHORS#FRVW#HVWLPDWHV# IRU#QRQURDG#FRQWURO
PHDVXUHV/# ZH# DSSO\# FRVW0HIIHFWLYHQHVV# YDOXHV# IURP
VHYHUDO# VRXUFHV# +H1J1/# GUDIW# RU# ILQDO# UXOHV# DQG# WKH
6HFWLRQ# ;45# HPLVVLRQ# SURMHFWLRQV# DQDO\VLV# +3HFKDQ/
4<<:D,,1#7KH#DQDO\VLV#LQFOXGHV#FRVWV#IRU#FRQWURO#LQSXWV
DSSOLHG#WR#WKH#IROORZLQJ#QRQURDG#VRXUFH#FDWHJRULHV=
VPDOO# 6,# +JDVROLQH,# HQJLQHV/# &,# +GLHVHO,# HQJLQHV/
ORFRPRWLYHV/#DQG#PDULQH#YHVVHOV1

:H#FDOFXODWH#7$&V#LQ#HDFK#LPSOHPHQWDWLRQ#\HDU#WR
FDOFXODWH#WKH#QHW#SUHVHQW#YDOXH#+139,#RI#ERWK#FRVWV
DQG# EHQHILWV# RYHU# WKH# HVWLPDWHG# SHULRG# RI# IOHHW
WXUQRYHU1 ##%HFDXVH#ZH#EDVH#WKH#EHQHILWV#DQDO\VLV#RQ43

SURMHFWHG# HPLVVLRQ# UHGXFWLRQV# LQ# 5333# DQG# 5343/
UDWKHU# WKDQ# WKH# GLVFRXQWHG# VWUHDP# RI# EHQHILWV/# WKH

LQSXWV#WR#WKLV#FRVW#DQDO\VLV#UHSUHVHQW#WKH#DQQXDOL]HG
FRVW# SHU# WRQ# RI# UHGXFWLRQ/# QRW# WKH# 139# FRVW0
HIIHFWLYHQHVV1##7KH#H[FHSWLRQ#LV#WKH#LQSXW#XVHG#IRU#WKH
)HGHUDO# ORFRPRWLYHV# UXOH># # EHFDXVH# 7$&# LQ# HDFK
LPSOHPHQWDWLRQ# \HDU# DUH# QRW# DYDLODEOH/#ZH# XVH# WKH
DYHUDJH# DQQXDOL]HG# FRVW# SHU# WRQ# DFURVV# WKH# HQWLUH
LPSOHPHQWDWLRQ#SHULRG#LQ#ERWK#5333#DQG#53431#

Cost Results

7DEOH#%09#VXPPDUL]HV#WKH#FRVW#HVWLPDWHV#IRU#HDFK
QRQURDG#HQJLQH2YHKLFOH#FRQWURO#PHDVXUH#PRGHOHG#LQ
WKLV# DQDO\VLV# IRU# 5333# DQG# 53431# # 7RWDO# QRQURDG
HQJLQH2YHKLFOH#FRVWV/#XQGHU#3RVW0&$$$# #VFHQDULRV/
DUH#'437#PLOOLRQ#DQG#QHDUO\#'733#PLOOLRQ#LQ#5333#DQG
5343/#UHVSHFWLYHO\1##(VWLPDWHG#6,#HQJLQH#FRVWV#DUH#'89
PLOOLRQ#XQGHU#WKH#5333#3RVW0&$$$#VFHQDULR#DQG#'437
PLOOLRQ# XQGHU# WKH# 5343# 3RVW0&$$$# VFHQDULR1
5HGXFLQJ# 92&# HPLVVLRQV# IURP# ODZQ# DQG# JDUGHQ
HTXLSPHQW#FRQWULEXWHV# WR# WKH#PDMRULW\#RI#6,#HQJLQH
FRVWV1##&,#HQJLQH#FRQWURO#FRVWV#DUH#'55#PLOOLRQ#LQ#WKH
5333#3RVW0&$$$#VFHQDULR/#DQG#'65#PLOOLRQ#LQ#53431
12 # HPLVVLRQ# UHGXFWLRQV# IURP# FRQVWUXFWLRQ[
HTXLSPHQW# DFFRXQW# IRU# D# VLJQLILFDQW# SURSRUWLRQ# RI
WRWDO# &,# HQJLQH# FRQWURO# FRVWV1" " /RFRPRWLYH# DQG
FRPPHUFLDO#PDULQH# YHVVHO#EHQHILWV# DUH#QRW# UHDOL]HG
XQWLO# DIWHU# 5333># FRVWV#XQGHU# WKH# 5333#3RVW0&$$$
VFHQDULR#DUH#WKHUHIRUH#]HUR144

# # :H# ZHUH# # XQDEOH# WR# DSSO\# WKH# SHU# HQJLQH# FRVWV# RI #12 # VWDQGDUGV# IRU# ORFRPRWLYH# DQG# FRPPHUFLDO#PDULQH43

PRGLI\LQJ#HTXLSPHQW2YHKLFOHV# WR#PHHW#(3$# VWDQGDUGV#EHFDXVH YHVVHOV#GR#QRW# WDNH#HIIHFW#XQWLO# 53331# #)RU# WKH#SXUSRVH#RI# WKLV
HQJLQH#SRSXODWLRQV#ZHUH#QRW#DYDLODEOH#IRU#DOO#DUHDV1## DQDO\VLV/#FRVWV#DUH#VPDOO#HQRXJK#LQ#5333#WKDW#WKH\#DUH#RPLWWHG1

44
;
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Table B-6
Cost Estimates for Nonroad Engine/Vehicle C AAA Prog rams

Annual Cost (million 1990 dollars)
Engine/Vehicle Category Post-C AAA 2000 Post-C AAA 2010

SI Engines:
Construction Equipment $ 1.7 $ 3.1
Industrial Equipment    0.5    1.2
Lawn and Garden Equipment    41    74
Farm Equipment    0.2    0.4
Commercial Equipment    12    23
Logging Equipment    0.9    2.1

CI Engines:  
Construction Equipment $ 12  $ 17
Industrial Equipment   3.6     5.2
Farm Equipment   2.9     4.4
Logging Equipment   0.1     0.2
Airport Service Equipment   2.8     4.6
Other   0.2     0.2

Locomotives $ 0  $ 351

Marine Vessels:
Recreational $ 27 $ 230
Commercial    0       11

Total Nonroad Engine/Vehicle Control Costs $ 104 $ 400

Note:
Costs in 2000 are zero because program emissions reductions are not realized until after 2000.  See text and1

Pechan (1998 and 1997a) for further explanation. 

Motor Vehicles

0RWRU#YHKLFOH#HPLVVLRQV#DFFRXQW#IRU#DOPRVW#WKLUW\
SHUFHQW#RI#4<<3#DQWKURSRJHQLF#92&#HPLVVLRQV#DQG
WKLUW\0WZR#SHUFHQW#RI#12 #HPLVVLRQV1##7R#GHWHUPLQH[
WKH# FRVWV# RI# FRQWUROOLQJ# 92&# DQG# 12 /# ZH# ILUVW[
SURMHFW#PRWRU#YHKLFOH#HPLVVLRQV#ZLWK#(5&$0092&
DQG#(5&$0012 #+3HFKDQ/#4<<;,1##7KHQ#ZH#XVH#WKH[
HPLVVLRQV#SURMHFWLRQV#WR#HVWLPDWH#IXWXUH#\HDU#PRWRU
YHKLFOH#SURJUDP#FRVWV#IRU#HDFK#RI#WKH#PRGHOHG#FRQWURO
DVVXPSWLRQV145

Cost Approach

:H# FRQYHUW# # DOO#PRWRU# YHKLFOH0UHODWHG# FRQWURO
FRVWV#LQWR#RQH#RI#WKUHH#IRUPV=#FRVW#SHU#QHZ#YHKLFOH/
FRVW#SHU#UHJLVWHUHG#YHKLFOH/#RU#FRVW#SHU#PLOH#WUDYHOHG1
:H#FDOFXODWH#VHSDUDWH#FRVWV#IRU#HDFK#YHKLFOH#W\SH#+L1H1/
/'*9/#OLJKW0GXW\#JDVROLQH#WUXFN#+/'*7,#4/#/'*75,1
0RWRU# YHKLFOH# FDOFXODWLRQV# UHTXLUHG# SURMHFWLRQV# RI
YHKLFOH#PLOHV#WUDYHOHG#+907,/#YHKLFOH#UHJLVWUDWLRQV/#RU
YHKLFOH# VDOHV# HVWLPDWHV1# #:H# DSSOLHG# WKH# IROORZLQJ
HTXDWLRQV=##

&RVW#SHU#QHZ#YHKLFOH# ##SURMHFWHG#YHKLFOH#VDOHV#-#SURGXFWLRQ
FRVW#+'2QHZ#YHKLFOH,

&RVW#SHU#UHJLVWHUHG#YHKLFOH## #SURMHFWHG#YHKLFOH#UHJLVWUDWLRQV#-
FRVW#SHU#YHKLFOH#+'2YHKLFOH,##6HH#WKH#HPLVVLRQ#SURMHFWLRQ#UHSRUW#IRU#D#GLVFXVVLRQ#RI#WKH45

HPLVVLRQ# SURMHFWLRQ#PHWKRGRORJ\# DQG# WKH# FRQWURO# DVVXPSWLRQV
+3HFKDQ/#4<<;,1
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&RVW#SHU#PLOH#WUDYHOHG# #SURMHFWHG#YHKLFOH#PLOHV#WUDYHOHG WKH#FRVW#RI#FRPSO\LQJ#ZLWK#WKH#5337#PRGHO
+907,#-#FRVW#SHU#PLOH#+'2PLOH,

Sources of Data

7KH#4<<3#13,#,QYHQWRU\#SURYLGHV#WKH#4<<3
907#GDWD/#ZKLFK#ZH#SURMHFW#LQ#WKH#VDPH#PDQQHU#DV
LW#RXU#HPLVVLRQV#+3HFKDQ/#4<<;,1 ###1DWLRQDO46

UHJLVWUDWLRQV#IURP#WKH#02%,/(7#)&0#DUH#WKH
VRXUFH#RI#YHKLFOH#UHJLVWUDWLRQ#GDWD#IRU#4<<3#+(3$/
4<<4G,1##7KH#VRXUFH#RI#PRWRUF\FOH#UHJLVWUDWLRQV#LV
+LJKZD\#6WDWLVWLFV#+)+:$/#4<<4,1##1DWLRQDO#VDOHV#GDWD
LV#EDVHG#RQ#SURMHFWHG#VDOHV#FRPSLOHG#E\#'DWD
5HVRXUFHV#,QFRUSRUDWHG#+'5,,1##7KLV#LQIRUPDWLRQ
ZDV#DOVR#XVHG#E\#(3$#LQ#WKH#RQERDUG#YDSRU
UHFRYHU\#5,$#+'5,/#4<<6>#(3$/#4<<6G,147

Cost Categories

7KH#&$$$#PRWRU#YHKLFOH#SURYLVLRQV#JHQHUDWH
FRVWV#LQ#WKH#IROORZLQJ#FDWHJRULHV=#HPLVVLRQV
VWDQGDUGV/#IXHO#UHTXLUHPHQWV/#HPLVVLRQV#LQVSHFWLRQV/
DQG#ORZ#HPLVVLRQ#YHKLFOH#SURJUDPV1##7KH#IROORZLQJ
VHFWLRQ#GHVFULEHV#WKH#PHWKRGRORJ\#ZH#XVH#FDOFXODWH
FRVWV#IRU#HDFK#FDWHJRU\#RI#SURYLVLRQV148

(PLVVLRQ#6WDQGDUGV=

ü 7LHU# 4# &HUWLILFDWLRQ# 6WDQGDUGV# DQG
(YDSRUDWLYH#&RQWUROV1# #:H#FDOFXODWH#FRVWV
IRU# WDLOSLSH# VWDQGDUGV# DQG# HYDSRUDWLYH
FRQWUROV#ZLWK# SHU0YHKLFOH# SURGXFWLRQ# FRVWV
DSSOLHG#WR#SURMHFWHG#VDOHV1

ü +HDY\0'XW\# 9HKLFOH# 5J2EKS0KU
(TXLYDOHQW#12 #6WDQGDUG1# #:H# FDOFXODWH[

\HDU# HPLVVLRQ# VWDQGDUGV# E\# HVWLPDWLQJ# WKH
EDVHOLQH# SDFNDJH# RI# HPLVVLRQ# FRQWURO
WHFKQRORJ\# IRU# PHHWLQJ# 4<<;# PRGHO# \HDU
VWDQGDUGV# +(3$/# 4<<:I,1# #:H#XVH# WKH# 4<<7
PRGHO#\HDU#VDOHV#RI#GLIIHUHQW#VL]H#FODVVHV#RI
GLHVHO# WUXFNV# WR# HVWDEOLVK# VDOHV# IUDFWLRQV/
DVVXPHG#WR#UHSUHVHQW#IXWXUH#VDOHV#DV#ZHOO1##:H
PXOWLSO\#WKHVH#VDOHV#IUDFWLRQV#E\#WKH#\HDU#533<
SHU#YHKLFOH#FRVW#LQFUHDVHV#IRU#OLJKW/#PHGLXP/
DQG#+'9V#WR#FRPSXWH#D#VDOHV0ZHLJKWHG#SHU
YHKLFOH#FRVW#LQFUHDVH1

ü 2QERDUG#9DSRU#5HFRYHU\1##7R#HVWLPDWH#WKH
FRVWV# RI# RQERDUG# YDSRU# UHFRYHU\/# ZH# XVH
H[SHFWHG# LQFUHDVHV# LQ# YHKLFOH# SULFH# +DOVR
UHIHUUHG# WR# DV# UHWDLO# SULFH# HTXLYDOHQW,# DQG
DYHUDJH# OLIHWLPH#RSHUDWLQJ#FRVW# +QHW#SUHVHQW
YDOXH,#+(3$/#4<<6I,1"

ü &ROG#7HPSHUDWXUH#&2#6WDQGDUG1#7KH#FRVW
RI#WKH#FROG#WHPSHUDWXUH#&2#VWDQGDUG#WR#WKH
FRQVXPHU# LQFOXGHV# WKH# FRVW# WR# WKH
PDQXIDFWXUHU/#WKH#PDQXIDFWXUHU*V#DQG#GHDOHU*V
RYHUKHDG# DQG# SURILWV/# DQG# WKH# LQFUHDVH# RU
GHFUHDVH#LQ#PDLQWHQDQFH#DQG#IXHO#FRVWV1##:H
GR#QRW#LQFOXGH#IXHO#HFRQRP\#LPSURYHPHQWV
LQ# WKH#DQDO\VLV1# #:H#EDVH#FRVW#HVWLPDWHV#RQ
UHWDLO#SULFH#LQFUHDVHV#RI#'4<#SHU#/'9/#'65#SHU
/'74/#DQG#'7;183#SHU#/'75#+3HFKDQ/#4<<;,1

ü 2QERDUG# 'LDJQRVWLF# +2%',# 6\VWHPV1
:LWK#2%'#QRZ#DSSHDULQJ#RQ#DOO#4<<9#PRGHO
\HDU#FDUV#DQG#OLJKW0WUXFNV/#)HGHUDO#2%'#FRVWV
DUH#DSSUR[LPDWHO\#'98#WR#'433#SHU#YHKLFOH149

)XHOV=

ü *DVROLQH#9RODWLOLW\# /LPLWV1# # ,Q# RUGHU# WR
FDOFXODWH# WKH# FRVWV# RI# # ORZHULQJ# WKH# 5HLG
YDSRU# SUHVVXUH# +593,# IURP# 4318# WR# <13# LQ
&ODVV#&#DUHDV/#ZH#DSSO\#WKH#FRVW#HVWLPDWH#RI

#(3$#XVHV#02%,/(7#)&0#QDWLRQDO#SURMHFWLRQV/#VFDOHG#WR46

PHWURSROLWDQ# VWDWLVWLFDO# DUHDV# +06$V,# DFFRUGLQJ# WR# SRSXODWLRQ
SURMHFWLRQV/#WR#SURMHFW#907#DQG#YHKLFOH#UHJLVWUDWLRQV1

#(3$#DVVXPHV#WKDW#PRWRUF\FOH#VDOHV#IURP#+LJKZD\#6WDWLVWLFV47

+)+:$/#4<<4,# # LQFUHDVH#DW# WKH#VDPH#UDWH#DV# OLJKW0GXW\#JDVROLQH
YHKLFOH#+/'*9,#VDOHV1#

#)RU#PRUH#GHWDLOV#RQ#WKHVH#VWDQGDUGV#VHH#$SSHQGL[#$1 '98#WR#'433#SHU#YHKLFOH#+(3$/#4<<6G,148

#:H#DSSO\#WKH#SHU#YHKLFOH#FRVW#HVWLPDWH#RI#'981##+RZHYHU/49

WKHUH#LV#HYLGHQFH#WKDW#2%'#FRVWV#DUH#PRUH#OLNHO\#LQ#WKH#UDQJH#RI
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31558# FHQWV# SHU# JDOORQ# LQ# WKH# ILYH# PRQWK EHQHILW1# # 7KH# DYHUDJH# SHU# YHKLFOH# FRVW# LV
R]RQH#VHDVRQ#+:\VRU/#4<;;,1 DSSUR[LPDWHO\#'81:31##:H#DSSO\#WKLV#HVWLPDWH

ü )HGHUDO#5HIRUPXODWHG#*DVROLQH1##:H#EDVH ZKHUH#EDVLF#,20#LV#UHTXLUHG1##%DVLF#,20#FRVWV
UHIRUPXODWHG#JDVROLQH#FRVWV#RQ#DQ#LQFUHPHQWDO DUH#HYHQO\#DSSRUWLRQHG#DPRQJ#92&/#12 /
UHILQHU*V#FRVW# LQFUHDVH#DQG#D#PRQHWL]HG#IXHO DQG#&21##1R#DGGLWLRQDO#FRVWV#DUH#DWWULEXWHG
HFRQRP\#GLVEHQHILW1##$Q#HVWLPDWH#RI#61<#FHQWV WR#DUHDV#WKDW#IDFH#,20#SURJUDP#UHTXLUHPHQWV/
SHU#JDOORQ#IRU#3KDVH#,#DQG#814#FHQWV#SHU#JDOORQ EXW#DOUHDG\#KDYH#D#SURJUDP# LQ#SODFH# +(3$/
IRU#3KDVH#,,#ZDV#XVHG#+(3$/#4<<6J,1##3KDVH#,, 4<<5F,1#
UHIRUPXODWHG# JDVROLQH# PRGLILFDWLRQV# RFFXU
RQO\#LQ#WKH#VXPPHU1##$V#D#UHVXOW/#ZH#FRQVLGHU ü /RZ# (QKDQFHG# ,201# # &RVWV# IRU# ORZ
3KDVH#,,#FRVWV#WR#RQO\#ILYH#PRQWKV#RXW#RI#WKH HQKDQFHG#,20#DQG#275#ORZ#HQKDQFHG#,20
\HDU1# #7KH#3KDVH#,#EHQHILWV#ZLOO#RFFXU#\HDU0 DUH#QRW#ZHOO#GHILQHG1# #7KHUHIRUH/#ZH#HTXDWH
URXQG#DQG#DUH#SULPDULO\#GXH#WR#WKH#R[\JHQDWH ORZ#HQKDQFHG#,20#FRVWV#HTXLYDOHQW#WR#WKRVH
+DIIHFWLQJ# WKH# DURPDWLF# FRQWHQW,# DQG# WKH RI#EDVLF#,201##7KH#DYHUDJH#FRVW#SHU#YHKLFOH
UHGXFWLRQ#RI#IXHO#EHQ]HQH#FRQWHQW1 IRU#WKLV#SURJUDP#LV#DSSUR[LPDWHO\#'81:31##7KLV

ü &DOLIRUQLD#5HIRUPXODWHG#*DVROLQH1##:H#XVH /'*9/#/'*74/#DQG#/'*75#+(3$/#4<<5F,1
WKH# HVWLPDWHV# IURP# WKH# &DOLIRUQLD# $LU
5HVRXUFHV#%RDUG# +&$5%,# WR#GHWHUPLQH# WKH ü (QKDQFHG# ,201# # (VWLPDWHV# RI# HQKDQFHG
LQFUHDVH#LQ#SHU#JDOORQ#IXHO#FRVWV#WR#FRQVXPHUV ,20# FRVWV# DUH# VXEMHFW# WR# FKDQJH# DV# 6WDWHV
+&$5%#4<<3>#&$5%/#4<<4,1 PDNH#GHFLVLRQV#DERXW#WKHLU#SURJUDP#GHVLJQV1

ü 2[\JHQDWHG#)XHOV1# #:H# EDVH# R[\JHQDWHG DFFRUGLQJ# WR# HDFK#6WDWH*V# VHOHFWHG#SURJUDP
IXHO#FRVWV#RQ#DQ#LQFUHPHQWDO#FRVW#RI#61;#FHQWV GHVLJQV#VXFK#DV#FHQWUDOL]HG#WHVWLQJ#DQG#FDSV
SHU#JDOORQ#+(3$/#4<<6J,1# RQ# WKH# FRVWV# RI# UHTXLUHG# UHSDLUV1 # # 7KH

ü &DOLIRUQLD#5HIRUPXODWHG#'LHVHO1##:H#EDVH WKLV# ILJXUH# RQ# D# WHVW# IHH# +'4;,/# DQ# DYHUDJH
UHIRUPXODWHG#GLHVHO#FRVWV#RQ#DQ#LQFUHPHQWDO UHSDLU# FRVW# +'47153# SHU# YHKLFOH,/# DQG# DQ
SHU#JDOORQ#LQFUHDVH#RI#VL[#FHQWV#+*UHHQ/#4<<7,1 DYHUDJH# IXHO# HFRQRP\# EHQHILW# +'49183# SHU

ü 'LHVHO# )XHO# 6XOIXU# /LPLWV1# #:H# XVH# DQ FRVWV#E\#DSSO\LQJ#WKH#SHU#YHKLFOH#FRVWV#WR#DQ
DYHUDJH#YDOXH#RI# 514#FHQWV#SHU#JDOORQ#DV#DQ DUHD*V#SURMHFWHG#YHKLFOH#UHJLVWUDWLRQV1##
HVWLPDWH#RI#WKH#LQFUHPHQWDO#FRVW#RI#UHGXFLQJ
WKH#VXOIXU#FRQWHQW#RI#FRQYHQWLRQDO#GLHVHO#IXHO
+(3$/# 4<<3,1# # 7KH# FRVW# HVWLPDWH# GR# QRW
LQFOXGH#D#IXHO#HFRQRP\#SHQDOW\#IRU#ORZ#VXOIXU
GLHVHO# IXHO#EHFDXVH#ZH#HVWLPDWH# WKDW#HQHUJ\
FRQWHQW# LV# HVVHQWLDOO\# WKH# VDPH# DV# WKDW# RI
FRQYHQWLRQDO#IXHO#+OHVV#WKDQ#4(#ORZHU,1

(PLVVLRQV#,QVSHFWLRQ#3URJUDPV=

ü %DVLF#,201##:H#XVH#WKH#5,$#RQ#HQKDQFHG
,20#IRU#GHULYLQJ#WKLV#SURJUDP*V#EDVLF#FRVWV1
7RWDO#SHU#YHKLFOH#FRVWV#LQFOXGH#WKH#LQVSHFWLRQ
IHH/#DYHUDJH#UHSDLU#FRVW/#DQG#WKH#IXHO#HFRQRP\

WR#/'*9V/#/'*74V/#DQG#/'*75V#LQ#DUHDV

[

SHU# YHKLFOH# FRVW# DSSOLHV# WR# DOO# UHJLVWHUHG

,20#SURJUDP#FRVWV#PD\#EH#KLJKHU#RU#ORZHU

4:

HVWLPDWHG#SHU0YHKLFOH#FRVW#LV#'481:31##:H#EDVH

YHKLFOH,#+(3$/#4<<5F,1 ##:H#HVWLPDWH#DQQXDO4;

7R#GDWH/#RQO\#IRXU#6WDWHV#KDYH#LPSOHPHQWHG#(QKDQFHG#,204:

SURJUDPV1# #3UHOLPLQDU\#FRVW#HVWLPDWHV# LQGLFDWH# WKDW#RSSRUWXQLW\
FRVWV#WR#YHKLFOH#RZQHUV#LQ#WKH#IRUP#RI#WUDYHO#DQG#ZDLW#WLPH#GR#QRW
SOD\#DV#VLJQLILFDQW#UROH#DV#RULJLQDOO\#DQWLFLSDWHG1##++DUULQJWRQ#DQG
0F&RQQHOO/#4<<<1,

7HVW#IHH#DQG#WKH#UHODWLRQVKLS#EHWZHHQ#WHVW#VLWHV#DQG#6WDWHV4;

YDU\1##,Q#VRPH#FDVHV#WKH#WHVW#IHH#UHSUHVHQWV#D#SD\PHQW#WR#WKH#VWDWH
RU# ORFDO#JRYHUQPHQW1# #,Q#RWKHU#FDVHV/ the fee covers the direct
costs of the testing program.  ,W#LV#QRW#FOHDU/#KRZHYHU/#KRZ#WKH
WHVW#IHH#FRXOG#EH#DSSRUWLRQHG#EHWZHHQ#WKH#WZR#SRVVLELOLWLHV1##7R
WKH# H[WHQW# WKH# IHH# UHSUHVHQWV# D# WUDQVIHU# SD\PHQW/# ZH#PD\# EH
RYHUHVWLPDWLQJ#WKH#GLUHFW#FRVW#DQG#VRFLDO#FRVW#RI#WKH#SURJUDP1##
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YHKLFOH#SURYLVLRQV#DUH#OLVWHG#LQ#4<<3#GROODUV#E\#YHKLFOH
/RZ#(PLVVLRQ#9HKLFOHV= W\SH1#3KDVH#,,#593#DQG#3KDVH#,,#)HGHUDO#UHIRUPXODWHG

ü &DOLIRUQLD# /RZ# (PLVVLRQ# 9HKLFOH VHDVRQ/#ZKLOH#R[\JHQDWHG#IXHO##SURYLVLRQV#UHVXOW#LQ#&2
3URJUDP1##:H#EDVH#FRVWV#IRU#WKH#&DOLIRUQLD VHDVRQ#+ZLQWHU#WLPH,#FRVWV1##$OO#RWKHU#IXHO#SURJUDPV
/(9#RQ#WKH#LQFUHPHQWDO#SURGXFWLRQ#FRVW#RI OLVWHG#LQ#7DEOH#%0:#JHQHUDWH#\HDU#URXQG#FRVWV1##
YHKLFOHV#PHHWLQJ#HDFK#RI#WKH#/(9#VWDQGDUGV
+3HFKDQ/# 4<<;,1# 7KH# RYHUDOO# LQFUHPHQWDO
SURGXFWLRQ#FRVW#IRU#D#YHKLFOH#W\SH#UHIOHFWV#WKH
SURMHFWHG# IUDFWLRQ#RI# VDOHV#RI# HDFK# W\SH#RI
/(9#IRU#HDFK#SURMHFWLRQ#\HDU1

üüüü 1DWLRQDO#/RZ#(PLVVLRQ#9HKLFOH#3URJUDP1
:H# FDOFXODWH# FRVWV# IRU# WKH# 1DWLRQDO# /(9
SURJUDP# E\# PXOWLSO\LQJ# WKH# LQFUHPHQWDO
SURGXFWLRQ#FRVW#RI#YHKLFOHV#PHHWLQJ#HDFK#RI
WKH# /(9# VWDQGDUGV# E\# WKH# HVWLPDWHG# QHZ
YHKLFOH#VDOHV#YROXPHV#+3HFKDQ/#4<<;,1#

$GGLWLRQDO#3URJUDPV=

ü &OHDQ# )XHO# )OHHW# 3URJUDP# +&))3,1
&$$$#PDQGDWHG# LPSOHPHQWDWLRQ#RI#&))3
EHJLQQLQJ# LQ# 4<<;# IRU# R]RQH# 1$$V
GHVLJQDWHG#VHULRXV#DQG#DERYH1##:H#HVWLPDWH
WKDW# WKH#PRGHO#\HDU# 4<<;# IOHHW#GHPDQG# IRU
FOHDQ0IXHO# YHKLFOHV#XQGHU# WKH#&))3#ZLOO#EH
DSSUR[LPDWHO\# 7:/333# /'9V# DQG# 45/333
+'9V# +2JH/# 4<<:,1# #+RZHYHU/#ZH# GR#QRW
LQFOXGH#WKHVH#FRVWV#LQ#WKH#DQDO\VLV1 ##4<

ü 7UDQVSRUWDWLRQ# &RQIRUPLW\1# # 8QGHU# WKH
WUDQVSRUWDWLRQ# FRQIRUPLW\# UXOH/# WKH
0HWURSROLWDQ#3ODQQLQJ#2UJDQL]DWLRQV#+032V,
PXVW# SHUIRUP# UHJLRQDO# WUDQVSRUWDWLRQ# DQG
HPLVVLRQV# PRGHOLQJ# DQG# GRFXPHQW# WKH
UHJLRQDO#DLU#TXDOLW\#LPSDFWV#RI#WUDQVSRUWDWLRQ
SODQV# DQG# SURJUDPV1# :H# H[SHFW# WKHVH
UHTXLUHPHQWV#ZLOO#JHQHUDWH#WKH#SULPDU\#FRVWV
RI#WKLV#UXOH1#

7DEOH# %0:# VXPPDUL]HV# WKH#PRWRU# YHKLFOH# XQLW
FRVWV#XVHG#LQ#WKLV#DQDO\VLV1##&RVWV#RI#LQGLYLGXDO#PRWRU

JDVROLQH# OLPLWV# JHQHUDWH# FRVWV# RQO\# LQ# WKH# R]RQH

#(3$#FDQQRW#UHTXLUH#PDQXIDFWXUHUV#WR#SURGXFH#&)9V#DQG4<

DUHDV#FRYHUHG#E\#WKH#&$$$#FDQ#RSW#RXW#RI#WKH#SURJUDP1##
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Table B-7
Motor Vehicle Unit Costs by Provision

Year Cost Estimate by Vehicle Type: 1

Provision             Dollars Cost Unit LDGV LDGT1 LDGT2 MC HDGV HDDV LDDV LDDT
Emission Standards:
   Tier 1 Tailpipe Standards:  VOC 1990 Sales 36.8 33.7 11.7
   Tier 1 Tailpipe Standards:  NO 1990 Sales 115.0 80.6 45.3 16.0 78.0X

   Cold Temperature CO Standard 1989 Sales 15-23 15-48  42-55
   Evaporative Controls (New Evaporative Emissions 1993 Sales 1.0 8.0 8.0 (13.0)
         Test Procedure)
   On-Board Vapor Recovery System 1992 Sales 4.54 4.48 4.48
   On-Board Diagnostics 1993 Sales 65.0 65.0 65.0
   Heavy Duty Engine Standard (2 gram equivalent) 1995 Sales 140.0
   Low Emission Vehicles:
         TLEV 1996 53.0 53.0
          LEV 95.0 95.0
          ULEV 145.0 145.0
          ZEV 5,000.0 5,000.0
Fuels:
   Phase II RVP Limits 1990 Cents/gallon 0.2 0.2 0.2 0.2 0.2
   Federal Reformulated Gasoline: Phase I 1993 Cents/gallon 3.9 3.9 3.9 3.9 3.9

Phase II 1993 Cents/gallon 1.2 1.2 1.2 1.2 1.2
   Oxygenated Fuels 1993 Cents/gallon 3.8 3.8 3.8 3.8 3.8
   Low-Sulfur Diesel Fuel Requirements (0.05% sulfur) 1990 Cents/gallon 2.1 2.1 2.1
   California Phase II Reformulated Gasoline 1991 Cents/gallon 12.3 12.3 12.3 12.3 12.3
   California Reformulated Diesel 6.0 6.0 6.0
Inspection/Maintenance Programs:
   Basic 1992 Registrations 5.7 5.7 5.7
   Low Enhanced 1992 Registrations 5.7 5.7 5.7
   High Enhanced 1992 Registrations 15.7 15.7 15.7

Notes:
LDGV = light duty gasoline vehicle; LDGT = light duty gasoline truck; MC = motorcycle; HDGV = heavy duty gasoline vehicle; HDDV = heavy duty diesel vehicle;1

LDDV = light duty diesel vehicle; LDDT = light duty diesel truck
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Cost Results

7DEOH#%0;#VXPPDUL]HV#WKH#PRWRU#YHKLFOH#FRVWV#IRU
5333#DQG#53431##7KH#WRWDO#FRVW#SRVW0&$$#LV#'<#ELOOLRQ
LQ#5333#DQG#'45#ELOOLRQ#LQ#53431

Table B-8
Cost Estimates of Motor Vehicle Program

Annual Cost (million 1990 dollars)

Program Post-CAAA 2000 Post-C AAA 2010

 Title I

California LEV $ 320 $ 1,100

National LEV 180 1,060

Basic I/M 57 69

Low/OTR Enhanced I/M 82 99

High Enhanced I/M 1,100 1,400

 Title II

Onboard Vapor Recovery* $ 63 $ 69

Stage II Vapor Recovery* 71 86

Phase II RVP 280 340

Tailpipe/Extended Useful Life - VOC 504 550

Tailpipe/Extended Useful Life - NO 1,500 1,700x

Evaporative/Running Losses 42 46

Onboard Diagnostics 880 960

Cold Temperature CO Standard 380 410

Federal Reformulated Gasoline 720 860

California Reformulated Gasoline 2,000 2,400

Oxygenated Fuels 160 204

2 gram NO  Heavy Duty Standard 0 69x

Low Sulfur Diesel Fuel 570 740

California Reformulated Diesel** 170 230

Total Motor Vehicle Control Costs $ 9,070 $ 12,300

Notes:
* The benefits of onboard vapor recovery and stage II vapor recovery are accounted for under area sources.  The cost

for onboard vapor recovery systems is estimated assuming phase-in for light duty gasoline vehicles and light duty
trucks.  Heavy duty trucks are not affected.

** The analysis does not account for the benefits (emission reductions).
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Area Sources

$UHD#VRXUFHV#FRPSULVH#VPDOO#VWDWLRQDU\#VRXUFHV
QRW# OLVWHG# LQ# WKH# SRLQW# VRXUFH# GDWDEDVH# +H1J1/# GU\
FOHDQHUV/# JUDSKLF# DUWV/# LQGXVWULDO# IXHO# FRPEXVWLRQ/
JDVROLQH#PDUNHWLQJ,#DQG#VROYHQW#XVH# +H1J1/#FRQVXPHU
VROYHQWV/# DUFKLWHFWXUDO# FRDWLQJV,1# # $UHD# VRXUFHV# RI
12 # HPLVVLRQV# LQFOXGH# LQGXVWULDO# IXHO# FRPEXVWLRQ[
XQLWV#LQ#WKH#LQGXVWULDO/#FRPPHUFLDO2LQVWLWXWLRQDO/#DQG
UHVLGHQWLDO#VHFWRUV1##7KH#IROORZLQJ#DUH#92&#VRXUFHV=
SKDUPDFHXWLFDO#PDQXIDFWXULQJ/#ZRRG#IXUQLWXUH#VXUIDFH
FRDWLQJ/# DHURVSDFH#PDQXIDFWXULQJ# +VXUIDFH# FRDWLQJ,/
VKLS# EXLOGLQJ# DQG# VKLS# UHSDLU# +VXUIDFH# FRDWLQJ,/
KDORJHQDWHG# VROYHQW# FOHDQLQJ/# GU\# FOHDQLQJ# 0
SHUFKORURHWK\OHQH# +3&(,/# DQG# SHWUROHXP# UHILQHU\
IXJLWLYHV1# #$UHD# VRXUFHV# RI# 30 # DUH# SDYHG# URDGV/43
XQSDYHG# URDGV/# FRQVWUXFWLRQ/# FDWWOH# IHHGORWV/
DJULFXOWXUDO#WLOOLQJ/#DQG#DJULFXOWXUDO#EXUQLQJ1

Cost Approach

7R#DVVHVV#WKH#FRVWV#RI#UHGXFLQJ#HPLVVLRQV#IURP
DUHD# VRXUFHV/# ZH# XVH# DQQXDOL]HG# FRVWV# SHU# WRQ
UHGXFHG1 ##:H#HVWLPDWH#WRWDO#DQQXDO#FRVWV#XQGHU#HDFK53

RI#WKH#3RVW0&$$$#VFHQDULRV#E\#DSSO\LQJ#DQQXDOL]HG
FRVWV#SHU#WRQ#IURP#D#YDULHW\#RI#UHJXODWRU\#GRFXPHQWV
WR# FRUUHVSRQGLQJ#HPLVVLRQ# UHGXFWLRQV1# #7KH#DQQXDO
FRVW#IRUPXOD#LV=

$QQXDO#&RVW# #$QQXDOL]HG#&RVW#3HU#7RQ#-#(PLVVLRQ
5HGXFWLRQ154

(5&$0012 # DQG# (5&$0092&# LQFRUSRUDWH[
VHSDUDWH#FRVW#HTXDWLRQV#IRU#HDFK#DUHD#VRXUFH#FDWHJRU\1

Cost Results

7DEOH# %0<# VXPPDUL]HV# DUHD# VRXUFH# FRQWURO
PHDVXUH#FRVWV#IRU#12 #DQG#30#XQGHU#WKH#5333#DQG[
5343#3RVW0&$$$#VFHQDULRV1#7KH#FRVWV#DVVRFLDWHG#ZLWK
DSSO\LQJ#12 #SRLQW#VRXUFH#IXHO#FRPEXVWLRQ#FRQWUROV[
WR#VPDOOHU#VRXUFHV#DUH#DSSUR[LPDWHO\#'49#PLOOLRQ# LQ
5333# DQG# '4;#PLOOLRQ# LQ# 53431# # &RQWURO#PHDVXUHV
DSSOLHG#WR#UHGXFH#30#HPLVVLRQV#IURP#DUHD#VRXUFHV#DUH
HVWLPDWHG# WR#FRVW#'41<#ELOOLRQ#XQGHU# WKH#5333#3RVW0
&$$$#VFHQDULR#DQG#'515#ELOOLRQ#XQGHU#WKH#5343#3RVW0
&$$$#VFHQDULRV1##&RQWUROOLQJ#IXJLWLYH#GXVW#HPLVVLRQV
IURP#FRQVWUXFWLRQ#DFWLYLW\#JHQHUDWHV#WKH#PDMRULW\#RI
30#FRQWURO#FRVWV1

##6RXUFH0VSHFLILF#GDWD#DUH#QRW#DYDLODEOH#IRU#DUHD#DQG#QRQURDG53

VRXUFHV1#

##,Q#WKH#SUHVHQW#DQDO\VLV/#ZH#DQQXDOL]H#WRWDO#FDSLWDO#FRVWV#ZLWK54

D#ILYH#SHUFHQW#GLVFRXQW#UDWH1##,Q#VRPH#FDVHV/#ZH#UH0FDOFXODWH#WKH
DQQXDOL]HG# FRVW#SHU# WRQ# UHSRUWHG# LQ# WKH# VRXUFH#PDWHULDO# LI# WKDW
HVWLPDWH#ZDV#EDVHG#RQ#D#GLVFRXQW#UDWH#RWKHU#WKDQ#ILYH#SHUFHQW1
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Table B-9
Cost Summary of Area Source NO  and PM ControlsX

Annual Costs (million 1990 dollars)

Source Category Post-CAAA 2000 Post-C AAA 2010

Area Source NO  Controlsx

Industrial Fuel Combustion - Coal $ 6.6 $ 7.5

Industrial Fuel Combustion - Oil 0.8 0.8

Industrial Fuel Combustion - Natural Gas 8.5 9.9

Total Area Source NO  $ 16 $ 18x

Area Source PM Controls

Agricultural Burning $ 37 $ 39

Agricultural Tilling 4.1 3.6

Beef Cattle Feedlots 1.4 1.7

Construction 1,500 1,800

Paved Roads 350 440

Unpaved Roads 1.1 0.8

Total Area Source PM $ 1,900 $ 2,200

Reasonable Further Progress
Requirements

7LWOH# ,# RI# WKH# &$$$# LQFOXGHV# SURYLVLRQV# WKDW
UHTXLUH# R]RQH# QRQDWWDLQPHQW# DUHDV# WR#PDNH# VWHDG\
SURJUHVV# WRZDUG#FRPSOLDQFH#ZLWK#1$$461# #1$$V
FODVVLILHG# DV#PRGHUDWH/# VHULRXV/# VHYHUH/# RU# H[WUHPH
PXVW# GHPRQVWUDWH# WKDW# WKH\# DUH# ZRUNLQJ# WR# ORZHU
DPELHQW#R]RQH#FRQFHQWUDWLRQV#DW#D#UHDVRQDEOH#UDWH#RI
SURJUHVV# +523,# DQG/#E\# 4<<9/# UHGXFH# DQQXDO#92&
HPLVVLRQ# E\# ILIWHHQ# SHUFHQW# IURP# 4<<3# OHYHOV1# # ,Q
DGGLWLRQ# WR# VDWLVI\LQJ# 523# UHTXLUHPHQWV/# DUHDV
FODVVLILHG#DV#KDYLQJ#DQ#R]RQH#QRQDWWDLQPHQW#SUREOHP
WKDW# LV# VHULRXV# RU# ZRUVH# PXVW# FRQWLQXH# WR# FXW
HPLVVLRQV#DQG#PDNH#UHDVRQDEOH#IXUWKHU#SURJUHVV#+5)3,
WRZDUG# DWWDLQPHQW1# #7R#PHHW#5)3# VWDQGDUGV/# DIWHU
4<<9/#1$$V#KDYH#WR#UHGXFH#SUHFXUVRU#HPLVVLRQV#E\
WKUHH# SHUFHQW# SHU# \HDU# XQWLO# WKH\# HDFK# UHDFK# WKHLU
UHVSHFWLYH# FRPSOLDQFH# GHDGOLQHV1# # :KLOH# 523
UHTXLUHPHQWV#PDQGDWH#92&#FXWV#WR#FRPSO\#ZLWK#5)3
VWDQGDUGV# LW# LV#RIWHQ#SRVVLEOH# WR#VXEVWLWXWH#12 # IRU[
92&1##+5HIHU#WR#$SSHQGL[#$#IRU#PRUH#GLVFXVVLRQ#RI
52325)3#UHTXLUHPHQWV1,##

7LWOH#,#SURJUHVV#UHTXLUHPHQWV#HVWDEOLVK#PLQLPXP
HPLVVLRQV#UHGXFWLRQ#VWDQGDUGV#IRU#R]RQH#1$$V1##,Q
PDQ\# FDVHV/# WKH# DUHDV# VXEMHFW# WR# 52325)3
UHJXODWLRQV# VDWLVI\# WKHVH# UHTXLUHPHQWV# VLPSO\# E\
FRPSO\LQJ#ZLWK#RWKHU# H[LVWLQJ# HPLVVLRQV# VWDQGDUGV1
92&# DQG# 12 # UHGXFWLRQV# PDGH# WR# PHHW# RWKHU[
UHJXODWLRQV# DUH# FUHGLWHG# WRZDUGV# 52325)3
UHTXLUHPHQWV1# #)RU#WKH#SXUSRVHV#RI#WKH#SURVSHFWLYH
DQDO\VLV/#ZH#DVVXPH#WKDW#ZKHUH#SRVVLEOH/#FUHGLW#LV#JLYHQ
IRU# DOO# DYDLODEOH#12 # FXWV# DQG# WKDW# DQ\# UHPDLQLQJ[
HPLVVLRQ#UHGXFWLRQ#QHHGHG#WR#VDWLVI\#7LWOH#,#SURJUHVV
UHTXLUHPHQWV#FRPH# IURP#92&1# #,Q# WKH#PDMRULW\#RI
FDVHV/#FUHGLWHG#92&#FXWV#DFFRXQW#IRU#WKLV#UHPDLQLQJ
UHGXFWLRQ1##)RU#1$$V#WKDW#DUH#QRW#DEOH#WR#IXOILOO#WKH
UHPDLQGHU# RI# WKHLU# 52325)3# REOLJDWLRQV# ZLWK
FUHGLWHG# 92&# HPLVVLRQV# UHGXFWLRQV/# WKHUH# LV# D
VKRUWIDOO1# #7KLV# VKRUWIDOO# UHSUHVHQWV# WKH# TXDQWLW\#RI
92&#WKDW#R]RQH#1$$V#PXVW#UHGXFH#WKURXJK#FRQWURO
HIIRUWV# EH\RQG# WKRVH#PDQGDWHG# E\# RWKHU# FOHDQ# DLU
SURYLVLRQV1

7DEOHV#%043#DQG#%044#VKRZ/#IRU#WKH#\HDUV#5333
DQG#5343#UHVSHFWLYHO\/#ZKLFK#1$$V#DUH#DVVXPHG#WR



The Benefits and Costs of the Clean Air Act, 1990 to 2010

B-20

VDWLVI\/# DQG# QRW# VDWLVI\/# WKHLU# 7LWOH# ,# SURJUHVV
UHTXLUHPHQW1# # )DLOXUH# WR# PHHW# WKH# UHTXLUHPHQW# LV
LQGLFDWHG#E\#D#VKRUWIDOO1##7KH#VKRUWIDOO#LV#PHDVXUHG#E\
WKH#DPRXQW#R]RQH#VHDVRQ#GDLO\#+26',#OHYHO#H[FHHGV
WKH#PD[LPXP# DOORZDEOH#GDLO\#92&# HPLVVLRQ1# #7KH
26'#OHYHO#RI#92&#HPLVVLRQ#UHSUHVHQWV#WKH#SUHGLFWHG
GDLO\# HPLVVLRQ# LQ# WKH# DEVHQFH# RI# 5)32523
UHTXLUHPHQWV/#DQG#92&#WDUJHW#SUHVHQWV#WKH#PD[LPXP
DOORZDEOH#GDLO\#92&#HPLVVLRQV1##
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Table B-10
2000 Rate of Progress Analysis
Ozone Nonattainment Area                 VOC  OSD    VOC  Target  Shortfall     1 2

Atlantic City 37.97 45.71 0.00
Baltimore 318.33 376.47 0.00
Baton Rouge 203.77 415.65 0.00
Beaumont-Port Arthur 340.66 450.66 0.00
Chicago-Gary-Lake County 1,240.89 1,202.25 38.64
Cincinnati-Hamilton 305.34 341.18 0.00
Cleveland-Akron-Lorain 521.14 573.07 0.00
Dallas-Fort Worth 694.53 673.97 20.56
El Paso 85.38 69.02 16.36
Grand Rapids 182.72 175.66 7.06
Houston-Galveston-Brazoria 1,426.65 2,268.31 0.00
Lewiston-Auburn ME 34.08 35.98 0.00
Los Angeles-South Coast 972.91 939.08 33.83
Louisville 219.66 215.97 3.69
Milwaukee-Racine 327.09 293.24 33.85
Muskegon 46.67 44.32 2.35
Nashville 231.71 205.60 26.11
New York-N New Jersey-Long Is 1,994.96 2,407.97 0.00
Philadelphia-Wilmington-Trenton 1,090.49 1,376.55 0.00
Phoenix 377.43 347.91 29.52
Pittsburgh-Beaver Valley 407.05 399.80 7.25
Portland ME 70.05 73.33 0.00
Portsmouth-Dover-Rochester 53.54 58.70 0.00
Providence 173.78 180.51 0.00
Reading PA 60.53 61.14 0.00
Richmond-Petersburg 179.97 201.70 0.00
Sacramento Metro 158.01 155.08 2.93
St. Louis 465.64 549.14 0.00
Monterey Bay 64.16 79.63 0.00
Salt Lake City 182.75 150.80 31.95
San Diego 192.90 189.71 3.19
Santa Barbara-Santa Maria-Lomp 82.75 83.10 0.00
Sheyboygan 24.49 22.44 2.05
Washington DC 402.76 477.03 0.00
Knox & Lincoln Cos ME 9.95 10.37 0.00
Kewaunee Co Wi 4.86 4.56 0.30
Manitowoc Co WI 19.72 17.20 2.52
San Joaquin Valley 470.50 532.41 0.00
Ventura Co CA 65.69 70.52 0.00
Southeast Desert Modified 227.71 219.32 8.39
Boston-Lawrence-Worcester-E.MA 822.65 918.01 0.00
Springfield/Pittsfield-W. MA 155.51 152.42 3.09
Greater Connecticut 316.27 370.11 0.00
Notes:

The VOC OSD (ozone season daily) values are the estimated daily emissions in the absence of1

ROP/RFP requirements.  These estimates do, however, incorporate the effect of the VOC
reductions that are credited towards  Title I progress requirements.
The VOC target represents the maximum allowable daily VOC emission for NAAs to comply with2

ROP/RFP requirements.  The VOC target is calculated based upon the assumption that all available
NOx cuts are credited towards ROP/RFP requirements and that all necessary remaining reductions
come from VOC.
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Table B-11
2010 Rate of Progress Analysis

Ozone Nonattainment Area   VOC  OSD Target Shortfall1
  VOC 

2

Atlanta 492.40 541.99 0.00
Atlantic City 33.21 45.71 0.00
Baltimore 293.56 376.47 0.00
Baton Rouge 206.65 415.65 0.00
Beaumont-Port Arthur 377.63 450.66 0.00
Chicago-Gary-Lake County 1,236.73 840.15 396.58
Cincinnati-Hamilton 283.74 341.18 0.00
Cleveland-Akron-Lorain 485.90 573.07 0.00
Dallas-Fort Worth 687.15 673.97 13.18
El Paso 84.33 69.02 15.31
Grand Rapids 183.11 175.66 7.45
Houston-Galveston-Brazoria 1,530.07 1,606.75 0.00
Lewiston-Auburn ME 32.03 35.98 0.00
Los Angeles-South Coast 847.66 670.95 176.71
Louisville 216.86 215.97 0.89
Milwaukee-Racine 321.89 204.72 117.17
Muskegon 46.86 44.32 2.54
Nashville 230.00 205.60 24.40
New York-N New Jersey-Long Is 1,842.53 2,407.97 0.00
Philadelphia-Wilmington-Trenton 1,070.05 1,194.41 0.00
Phoenix 347.52 347.91 0.00
Pittsburgh-Beaver Valley 358.67 399.80 0.00
Portland ME 66.88 73.33 0.00
Portsmouth-Dover-Rochester 52.49 58.70 0.00
Providence 166.61 193.15 0.00
Reading PA 55.33 61.14 0.00
Richmond-Petersburg 179.35 201.70 0.00
Sacramento Metro 135.99 120.24 15.75
St. Louis 439.47 549.14 0.00
Monterey Bay 61.76 79.63 0.00
Salt Lake City 189.83 150.80 39.03
San Diego 174.04 202.24 0.00
Santa Barbara-Santa Maria-Lomp 81.53 83.10 0.00
Sheyboygan 24.69 22.44 2.25
Washington DC 355.35 477.03 0.00
Knox & Lincoln Cos ME 8.98 10.37 0.00
Kewaunee Co Wi 4.77 4.56 0.21
Manitowoc Co WI 19.37 17.20 2.17
San Joaquin Valley 448.37 566.96 0.00
Ventura Co CA 62.33 63.11 0.00
Southeast Desert Modified 213.87 172.34 41.53
Boston-Lawrence-Worcester-E.MA 775.66 918.01 0.00
Springfield/Pittsfield-W. MA 147.45 166.51 0.00
Greater Connecticut 292.53 370.11 0.00

Notes:
The VOC OSD (ozone season daily) values are the estimated daily emissions in the absence of1

ROP/RFP requirements.  These estimates do, however, incorporate the effect of the VOC reductions
that are credited towards  Title I progress requirements.
The VOC target represents the maximum allowable daily VOC emission for NAAs to comply with2

ROP/RFP requirements.  The VOC target is calculated based upon the assumption that all available
NOx cuts are credited towards ROP/RFP requirements and that all necessary remaining reductions
come from VOC.
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Cost Results

:H#EDVH#WKH#5)3#FRVW#HVWLPDWH#RQ#WKH#DVVXPSWLRQ
WKDW# R]RQH# QRQDWWDLQPHQW# DUHDV# +1$$V,# ZLOO# WDNH
FUHGLW# IRU# 12 # UHGXFWLRQV# IRU# PHHWLQJ# SURJUHVV[
UHTXLUHPHQWV1##$GGLWLRQDO#DUHD0VSHFLILF#DQDO\VLV#ZRXOG
EH#QHFHVVDU\#WR#GHWHUPLQH#WKH#H[WHQW#WR#ZKLFK#DUHDV
ILQG#12 #UHGXFWLRQV#EHQHILFLDO#LQ#PHHWLQJ#DWWDLQPHQW[
DQG#SURJUHVV#UHTXLUHPHQW#WDUJHWV1##7UDGLQJ#RI#12 #IRU[
92&# WR# PHHW# 5)3# UHTXLUHPHQWV# PD\# UHVXOW# LQ
GLVWULEXWLRQV#RI#92&#DQG#12 #HPLVVLRQ#UHGXFWLRQV[
WKDW#GLIIHU#IURP#WKRVH#XVHG#LQ#WKLV#DQDO\VLV1##,Q#SDUW#DV
D# UHVSRQVH# WR# WKHVH# XQFHUWDLQWLHV/# ZH# DGRSW# D
FRQVHUYDWLYH#VWUDWHJ\#IRU#HVWLPDWLQJ#WKH#FRVWV#RI#5)3
UHGXFWLRQV/# XVLQJ# WKH# UHODWLYHO\# KLJK# FRVW# SHU# WRQ
UHGXFHG#YDOXH#RI#'43/333#IRU#DOO#UHTXLUHG#UHGXFWLRQV1
:H#FDOFXODWH#WKHVH#DQQXDO#ILJXUHV#E\#PXOWLSO\LQJ#WKH
DJJUHJDWH#GDLO\#VKRUWIDOO#E\#698/#DQG#WKHQ#PXOWLSO\LQJ
WKLV# QXPEHU# E\# WKH# HVWLPDWHG# FRVW# RI# HDFK# WRQ# RI
UHGXFWLRQ/# '43/3331# #%DVHG# RQ# WKLV# FDOFXODWLRQ/# WKH
DQQXDO#HVWLPDWHG#FRVW#RI#7LWOH#,#SURJUHVV#UHTXLUHPHQWV
LV# '4/483#PLOOLRQ# LQ# 3RVW0&$$$# 5333# DQG# '5/793
PLOOLRQ#LQ#3RVW0&$$$#53431##

6LQFH# WKH# WLPH# ZH# FRQGXFWHG# RXU# LQLWLDO# FRVW
DQDO\VLV/#FRQWURO#PHDVXUHV#IRU#VHYHUDO#QRQDWWDLQPHQW
DUHDV#+1$$,#KDYH#EHHQ#LGHQWLILHG#WKDW#VXJJHVW#FRQWUROV
PD\#EH#PXFK# OHVV1# #)RU#H[DPSOH/#WKH#GROODU#SHU#WRQ

HVWLPDWH#DVVRFLDWHG#ZLWK#FRQWURO#PHDVXUHV#VHOHFWHG#LQ
&KLFDJR#LV#'6/8331##:H#LQFRUSRUDWH#WKLV#LQIRUPDWLRQ#LQ
RXU#VHQVLWLYLW\#DQDO\VLV1##,Q#WKH#VHQVLWLYLW\#WHVW#DQDO\VLV/
ZH#FDOFXODWH#RYHUDOO#FRVWV#E\#DSSO\LQJ#WKH#FRVW#SHU#WRQ
RI#UHGXFWLRQ#DVVRFLDWHG#ZLWK#HDFK#LGHQWLILHG#FRQWURO1
:KHUH# WKH# UHTXLUHG# UHGXFWLRQ# FDQQRW# EH# DFKLHYHG
WKURXJK# LPSOHPHQWDWLRQ# RI# DOO# RI# WKH# LGHQWLILHG
FRQWUROV/#ZH#DVVXPH#XQLGHQWLILHG#FRQWUROV#ZLOO#EH#XVHG
WR# HOLPLQDWH# WKH# UHPDLQLQJ# VKRUWIDOO1# #:H#DSSO\# WKH
'43/333# SHU# WRQ# UHGXFHG# HVWLPDWH# IRU# WKHVH
XQLGHQWLILHG# FRQWUROV# +VHH# $SSHQGL[# %# IRU# PRUH
GHWDLOV,1##5HVXOWV#RI#WKH#VHQVLWLYLW\#DQDO\VLV#VXJJHVW#WKDW
RXU#FRQVHUYDWLYH#DSSURDFK#RI#DSSO\LQJ# '43/333#SHU
WRQ#UHGXFHG#WR#DOO#92&#VKRUWIDOOV#PD\#RYHUVWDWH#FRVW
E\#DV#PXFK#DV#VHYHUDO#ELOOLRQ#GROODUV#LQ#53431

Costs by Title

([DPLQLQJ#&$$$#FRVWV#E\# WLWOH/# LQ#DGGLWLRQ# WR
UHYLHZLQJ#WKHP#E\#VRXUFH/#LV#XVHIXO#IRU#XQGHUVWDQGLQJ
WKH#FRVW#FRPSRQHQWV1#7DEOH#%045#VXPPDUL]HV#WKH#FRVW
HVWLPDWHV#JHQHUDWHG#LQ#WKLV#DQDO\VLV#E\#\HDU#DQG#7LWOH1
$V# VKRZQ# LQ# WKH# WDEOH/# WKH#FRVW#HVWLPDWH#XQGHU# WKH
3RVW0&$$$#5333#VFHQDULR#LV#'4<#ELOOLRQ/#LQFUHDVLQJ#WR
QHDUO\# '5:# ELOOLRQ# XQGHU# WKH# 3RVW0&$$$# 5343
VFHQDULR1##$OO#FRVWV#DUH#LQ#4<<3#GROODUV1
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Table B-12
Summary of Cost Estimates by C AAA Title

Annual Cost (million 1990 dollars)

Title    Sector/Pollutant Post-C AAA 2000 Post-CAAA  2010

Title I - Provisions for Attainment and Maintenance of NAAQS

Non-utility Point/VOC $ 420 $ 440

Non-utility Point/NO 1,700 2,200x

Utility/SO  and NO 790 2,5002 x

Area/VOC 920 1,040

Area/NO 16 18x

Area/PM 1,900 2,200

Motor Vehicle 1,800 3,700

Progress Requirements 1,200 2,500

Title II - Provisions Relating to Mobile Sources

Motor Vehicle $ 7,300 $ 8,700

Nonroad 104 400

Title III - Hazardous Air Pollutants

Point/VOC $ 480 $ 520

Area/VOC 130 150

Non-VOC MACT 170 1701

Title IV - Acid Deposition Control

Utility/SO  and NO $ 2,300 $ 2,0402 x

Title V - Permits $ 300 $ 3002 2

TOTAL $ 19,400 $ 26,800

Notes:
Costs reflect estimate of annualized costs from final rules.  We do not use ERCAM-VOC to model source categories,1

because the National Emission Standards for Hazardous Air Pollutants (NESHAPs) are associated with non-VOC HAP
emission reductions.  Consequently, they are not included in the Post-CAAA 2000 and 2010 inventories.
Includes costs only for State-implemented permitting programs, excluding the costs of Federally-implemented programs,2

since all Title V permit programs will be State-run in 2005.

Joint Rules

$VVLJQLQJ#FRVWV#WR#D#&$$$#7LWOH#LV#GLIILFXOW#LQ#WKH
FDVH#RI#%MRLQW#UXOHV%#LVVXHG#XQGHU#PRUH#WKDQ#RQH#7LWOH1
)RU# H[DPSOH/# WKH# PDULQH# YHVVHO# UXOH# LQFRUSRUDWHV
FRQWUROV#WR#UHGXFH#92&#HPLVVLRQV#WKURXJK#UHDVRQDEO\
DYDLODEOH#FRQWURO# WHFKQRORJ\# +5$&7,#VWDQGDUGV#DQG
KD]DUGRXV# DLU# SROOXWDQW# ++$3,# HPLVVLRQV# WKURXJK
PD[LPXP# DFKLHYDEOH# FRQWURO# WHFKQRORJ\# +0$&7,
VWDQGDUGV1# #,Q#JHQHUDO/#ZH#DVVLJQ# WKH#FRVWV# IRU# MRLQW
UXOHV#WR#WKH#&$$$#WLWOH#EDVHG#RQ#WKH#LPSOHPHQWDWLRQ 7LWOH# ,/# 3URYLVLRQV# IRU# $WWDLQPHQW# DQG
GDWHV#DQG#WKH#\HDU#E\#ZKLFK#HPLVVLRQ#UHGXFWLRQV#DUH 0DLQWHQDQFH# RI# 1DWLRQDO# $PELHQW# $LU# 4XDOLW\
H[SHFWHG# WR#RFFXU1# # ,Q# VRPH# FDVHV/#ZH# DVVLJQ# MRLQW 6WDQGDUGV#+1$$46,/#LQFOXGHV#QDWLRQDO#92&#UXOHV#DQG
UXOHV# FRVWV# WR# WKH#PRUH# VWULQJHQW# UXOH# +LQ# WHUPV#RI DQ\# FRQWUROV# WKDW#1$$V# ZLOO# OLNHO\# DSSO\# WR#PHHW
VRXUFHV#FRYHUHG#RU#UHGXFWLRQ#UHTXLUHG,1##([DPSOHV#RI )HGHUDO# VWDQGDUGV# IRU#R]RQH# DQG#301# #)RU#7LWOH# ,/

VRXUFH#FDWHJRULHV#ZLWK#RYHUODSSLQJ#7LWOH#,#DQG#7LWOH#,,,
FRQWURO#PHDVXUHV# LQFOXGH# WKH# IROORZLQJ=# #DHURVSDFH/
VXUIDFH# FRDWLQJ/# SHWUROHXP# UHILQHULHV/# VKLSEXLOGLQJ/
V\QWKHWLF# RUJDQLF# FKHPLFDO#PDQXIDFWXULQJ# LQGXVWU\
+62&0,,#FDWHJRULHV/#SULQWLQJ/#DQG#ZRRG#IXUQLWXUH1##,Q
FRVW#DFFRXQWLQJ/#ZH#JHQHUDOO\#DOORFDWH# WKH#FRVWV# IRU
WKHVH#VRXUFH#FDWHJRULHV#WR#7LWOH#,,,/#UDWKHU#WKDQ#7LWOH#,1

Title I
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GHWHUPLQLQJ#ZKLFK#UXOHV#DUH#&$$$0UHODWHG#DQG#ZKLFK
DUH# DVVRFLDWHG# ZLWK# RWKHU# OHJLVODWLRQ# LV# VRPHWLPHV
GLIILFXOW1##)RU#H[DPSOH/#(3$#DFWXDOO\#SURPXOJDWHG#WKH
KD]DUGRXV# ZDVWH# WUDQVSRUW/# VWRUDJH/# DQG# GLVSRVDO
IDFLOLWLHV# +76'),# UXOH# XQGHU# WKH# DXWKRULW\# RI# WKH
5HVRXUFH#&RQVHUYDWLRQ#DQG#5HFRYHU\#$FW# +5&5$,1
:H#DWWULEXWH/#KRZHYHU/#WKH#FRVWV#DQG#DVVRFLDWHG#92&
HPLVVLRQ# UHGXFWLRQV# RI# WKH# 3KDVH# ,# DQG# 3KDVH# ,,
5&5$#UXOH#WR#7LWOH#,/#EHFDXVH#WKH#UXOH# LV#FRQVLVWHQW
ZLWK# &$$$# SURJUDPV# WKDW# SURPRWH# DWWDLQLQJ# DQG
PDLQWDLQLQJ#WKH#1$$461

7KH#FRVWV#DVVRFLDWHG#ZLWK#7LWOH#,#FRQVLVW#RI#SRLQW
DQG#DUHD#VRXUFH#FRVWV#IRU#92&/#12 /#DQG#30#FRQWURO[
PHDVXUHV1##7RWDO#7LWOH#,#FRVWV#DUH#';19#ELOOLRQ#LQ#5333
DQG#'4718#ELOOLRQ#LQ#53431 ##7KH#IROORZLQJ#WZR#WDEOHV55

VXPPDUL]H# WKH# FRVW# DQDO\VLV# UHVXOWV# IRU# SURYLVLRQV
SURPXOJDWHG#XQGHU#7LWOH#,#RI#WKH#&$$$1##7DEOH#%046
SUHVHQWV# FRVWV# VSHFLILFDOO\# DVVRFLDWHG# ZLWK# 7LWOH# ,
QDWLRQDO#SRLQW#DQG#DUHD#92&#UXOHV1##7DEOH#%047#FRVWV
E\# QDWLRQDO# 7LWOH# ,# SURYLVLRQV# UHJXODWLQJ# VHFWRUV
UDQJLQJ#IURP#PRWRU#YHKLFOHV#WR#XWLOLWLHV1##7R#SUHVHUYH
FRQVLVWHQF\# ZLWK# WKH# DVVXPSWLRQV# PDGH# LQ# WKH
HPLVVLRQ#SURMHFWLRQV#DQDO\VLV/#ZH#VLPXODWH#DWWDLQPHQW
RI#WKH#R]RQH#DQG#30#1$$46#DV#WKH\#ZHUH#SULRU#WR
WKH#4<<:#UHYLVLRQV1#

#1RWH#WKDW#SURYLVLRQV#LQFOXGHG#LQ#RWKHU#&$$$#7LWOHV/#DV#ZHOO55

DV#WKH#GHFLVLRQV#WKDW#LQGLYLGXDO#6WDWHV#PDNH#DERXW#KRZ#EHVW#WR#PHHW
SURJUHVV#UHTXLUHPHQWV#DQG#DWWDLQPHQW#WDUJHWV/#DIIHFW#7LWOH#,#FRVWV1
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Table B-13
Title I National Rules, Point and Area Source VOC Control Costs

Annual Costs by Sector (million 1990 dollars) 
Post-CAAA 2000 Post-C AAA 2010

Title I National Rules Point Area Total Point Area Total

Consumer Products $ 0.0 $ 81 $ 81 $ 0.0 $ 88 $ 88
AIM Coatings 0.0 24 24 0.0 27 27
Automobile Refinish Coatings 0.0 6 6 0.0 7 7
Hazardous Waste TSDFs <0.1 300 300 <0.1 350 350
Municipal Landfills 0.0 160 160 0.0 170 170
Marine Vessel Loading 24 0 24 28 0 28

TOTAL $ 24 $ 570 $ 590 $ 28 $ 650 $ 680

Notes:
Costs reflect estimates of annualized costs from final rules.  We do not use ERCAM-VOC to model source categories,1

because the NESHAPs are associated with non-VOC HAP emission reductions.
The Off-site Waste Treatment NESHAP was not modeled in this analysis.  We assume that the Title I modeling of the2

RCRA Phase I and Phase 2 rules for hazardous waste TSDFs will capture any future MACT reductions and costs.
EPA estimated that the Medical Waste Incineration guideline would cost between $59 million per year to $120 million per3

year, depending on the extent to which affected facilities switch to less expensive methods of treatment and disposal.   The
cost above represents the midpoint of this range. 

Table B-14
Summary of Costs for Title I

Annual Cost (million 1990 dollars)

Provision Post-CAAA 2000 Post-C AAA 2010

Area Specific:
California LEV $ 320 $ 1,100
National LEV 180 1,060
Basic I/M 57 69
Low/OTR Enhanced I/M 82 99
High Enhanced I/M 1,100 1,400
RACT:

VOC RACT 620 660
Non-utility NO  RACT 37 40x

Utility NO  RACT/Best Available Control 140 530x

                  Technology (BACT)
New CTG 130 150
OTR:

Utility Cap-and-Trade Program 640 1,200
NO  Stationary (Non-utility) 1,600 2,100x

PM NAA Controls 1,900 2,200
Progress Requirements $ 1,200 $ 2,500

TOTAL $ 8,050  $ 13,900
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Title II

7LWOH#,,#SURYLVLRQV#LQFOXGH#)HGHUDO#PRWRU#YHKLFOH
DQG# QRQURDG# HQJLQH2YHKLFOH# UXOHV/# LQ# DGGLWLRQ# WR
UHJXODWLRQV#UHTXLULQJ#IXHO#UHIRUPXODWLRQV1##7DEOH#%048
VXPPDUL]HV# WKH# UHVXOWV# RI# RXU# FRVW# DQDO\VLV# IRU
SURYLVLRQV#SURPXOJDWHG#XQGHU#7LWOH#,,#RI#WKH#&$$$1

Table B-15
Summary of Title II Motor Vehicle and Nonroad 
Engine/Vehicle Program Costs

Annual Cost (million 1990 dollars)

Provision Post-CAAA 2000 Post-C AAA 2010

Motor Vehicles/Fuels:
Motor Vehicle Emission Standards:
Tailpipe/Extended Useful Life - VOC $ 504 $ 550
Tailpipe/Extended Useful Life - NO 1,500 1,700x

2 gram NO  Heavy Duty Standard 0 69x
1

Onboard Vapor Recovery 63 69
Cold Temperature CO Standard 370 410
Onboard Diagnostics 880 960
Evaporative/Running Losses 42 46
Fuels: 
Phase II RVP 280 330
Federal Reformulated Gasoline 720 860
California Reformulated Gasoline 2,000 2,400
Oxygenated Fuels 170 204
California Reformulated Diesel 170 230
Low Sulfur Diesel Fuel 570 740
Stage II Vapor Recovery 71 86
Motor Vehicle Total $ 7,300 $ 8,700

Nonroad Engines/Vehicles:
Phase I CI engine standards $ 22 $ 32
Phase I and II SI engine standards 56 104
Federal locomotive standards 0 351

Federal commercial marine vessel standards 0 11

Federal recreational marine vessel standards 27 230
Nonroad Engine Vehicle Total $ 104 $ 400

Total Title II Costs $ 7,400 $ 9,100

Notes:
Columns may not sum to totals due to rounding.
Costs under the 2000 Post-CAAA scenario are zero because emission reductions are not realized until after 2000.1
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Table B-16
Title III, MACT Standards, Point and Area Source VOC Control Costs

Annual Costs by Sector 
(in million 1990 dollars)

Source Category  Post-CAAA 2000     Post-C AAA 2010

Benzene NESHAP $ 0.2 $ 0.2
2-Year MACT:

Dry Cleaning-Perchloroethylene 28 31
SOCMI HON 26 29

4-Year MACT:
Aerospace Industry (surface coating) 4 5.3
Chromium Electroplating 17 171

Coke Ovens 21 21
Commercial Sterilizers 7 71

Gasoline Distribution-Stage I 12 13
Halogenated Solvent Degreasing (37) (42)
Industrial Process Cooling Towers 14 141

Magnetic Tape 0.8 0.81

Marine Vessels 17 20
Medical Waste Incineration 89 891,3

Municipal Waste Combustors 43 431

Off-Site Waste Treatment - -2

Petroleum Refineries-Other 160 180
 Sources Not Distinctly Listed
Printing/Publishing 200 207
Polymers & Resins Group I 110 128
Polymers & Resins Group II 4.3 5.0
Polymers & Resins Group IV 5.3 6.7
Secondary Lead Smelters 2.0 2.01

Shipbuilding and Ship Repair 8.5 11
Wood Furniture (surface coating) 49 50

TOTAL $ 780 $ 840

Notes:

Costs reflect estimates of annualized costs from final rules.  Source categories are not modeled in ERCAM-VOC because1

the NESHAPs are associated with non-VOC HAP emission reductions.
The Off-site Waste Treatment NESHAP was not modeled in this analysis.  We assume that the Title I modeling of the2

RCRA Phase I and Phase 2 rules for hazardous waste TSDFs will capture any future MACT reductions and costs.
EPA estimated that the Medical Waste Incineration guideline would cost between $59 million per year to $120 million per3

year, depending on the extent to which affected facilities switch to less expensive methods of treatment and disposal.   The
cost above represents the midpoint of this range. 
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Title III

7LWOH#,,,#RI#WKH#&$$$#UHTXLUHV#WKH#SURPXOJDWLRQ
RI#0$&7#UHJXODWLRQV#WR#FRQWURO#+$3#HPLVVLRQV#IURP
VSHFLILF# VRXUFH# FDWHJRULHV1# 7RWDO# 7LWOH# ,,,# FRVWV
UHSUHVHQW#WKH#7$&V#IRU#LQGLYLGXDO#WZR0#DQG#IRXU0\HDU
0$&7# VWDQGDUGV1# #1RW# DOO#7LWOH# ,,,# UHJXODWLRQV# DUH
PRGHOHG# E\# (5&$0092&# EHFDXVH# 7LWOH# ,,,
UHJXODWLRQV# WDUJHW# +$3# HPLVVLRQV# ZKLFK# DUH# QRW
LQFOXGHG#LQ#WKH#6HFWLRQ#;45#EDVH#\HDU#LQYHQWRU\1##7R
SURYLGH#D#FRPSOHWH#FRVW#DFFRXQWLQJ/#ZH#XVH#WKH#DQQXDO
FRVW# HVWLPDWHV# IURP# WKH# ILQDO# UXOHV# IRU# 0$&7
VWDQGDUGV#WKDW#DUH#H[SHFWHG#WR#UHGXFH#QRQ092&#+$3
HPLVVLRQV1# #7KH#FRVW# IRU# WKHVH#0$&7#FDWHJRULHV# LV
'4:6#PLOOLRQ1# #7KH# FRVW# HVWLPDWHV# IRU#7LWOH# ,,,# DUH
VXPPDUL]HG# LQ# 7DEOH# %0491# # &RVWV# GR# QRW# GLIIHU
VLJQLILFDQWO\#XQGHU#WKH#3RVW0&$$$#5333#DQG#WKH#3RVW0
&$$$#5343#VFHQDULRV#EHFDXVH#ZH#GR#QRW#GHULYH#WKH
FRVWV#IURP#(5&$0092&#XVLQJ#IXWXUH#\HDU#HPLVVLRQ
HVWLPDWHV1 #56

Title IV

7LWOH# ,9#RI# WKH#&$$$# LV# WKH#$FLG#'HSRVLWLRQ
&RQWURO#3URJUDP1##7LWOH#,9#FRQWUROV#LQFOXGH#62 #DQG5
12 #FRQWUROV#DW#HOHFWULF#XWLOLWLHV#DQG#DUH#VXPPDUL]HG[
LQ#7DEOH#%04:/#EHORZ1# #7KH#PRGHO#IRU#62 #FRQWUROV5
LQFRUSRUDWHV# (3$·V# SURJUDP# IRU# 62 # DOORZDQFH5
WUDGLQJ1##7KH#DQQXDO#QDWLRQDO#FRVWV#RI#7LWOH#,9#RI#WKH
&$$$# DUH# '516# ELOOLRQ# LQ# 5333# DQG# '513# ELOOLRQ# LQ
53431##7KH#GHFOLQH#LQ#DQQXDO#FRVWV#IURP#5333#WR#5343
UHVXOWV#SULPDULO\#IURP#WKH#LQFUHDVH#LQ#XVH#RI#:HVWHUQ
FRDO/#WKH#FRVW#RI##ZKLFK#ZH#SURMHFW#ZLOO#GHFUHDVH#RYHU
WLPH1# # &RVW# UHGXFWLRQV# DOVR# RFFXU# IROORZLQJ# WKH
LQFUHDVHG# XVH# RI# JDV0ILUHG# FRPELQHG0F\FOH# XQLWV# WR
JHQHUDWH# HOHFWULFLW\# ZLWKRXW# 62 # HPLVVLRQV1# # $V[
HPSOR\HG# WHFKQRORJ\# EHFRPHV# PRUH# HIILFLHQW/# ZH
H[SHFW#WKDW##JHQHUDWLRQ#FRVWV#ZLOO#GHFUHDVH1

Table B-17
Annual Costs of Title IV

Annual Costs (million 1990 dollars)

  Post-CAAA 2000 Post-C AAA 2010
Title

Title IV $ 2,300 $ 2,000

Note:  These estimates reflect the base case used in the
Clean Air Power Initiative.  See EPA, "Analyzing Electric
Power Generation Under the CAA" (1996) for detail on
scenario development.  For more information on its
application to the cost analysis, see EPA, 1997a.

Title V  

7LWOH#9#RI#WKH#&$$$#HVWDEOLVKHV#UHTXLUHPHQWV#IRU
D#QHZ#RSHUDWLQJ#SHUPLWV#SURJUDP1##8VLQJ#FRVWV#IURP
ILQDO#UHJXODWLRQV#UDWKHU#WKDQ#PRGHOV/#ZH#HVWLPDWH#WKDW
7LWOH#9#ZLOO#FRVW#'633#PLOOLRQ1#&RQVHTXHQWO\/##ZH#EDVH
WKLV# RQ# WKH# HVWLPDWHG# FRVW# RI# 6WDWH0GHYHORSHG
SURJUDPV/# H[FOXGLQJ# )HGHUDOO\0LPSOHPHQWHG# 6WDWH
SURJUDPV1##7KH#6WDWHV#DUH#H[SHFWHG#WR#LPSOHPHQW#DOO
7LWOH#9#SHUPLW#SURJUDPV#E\#53381##:H#HVWLPDWH#HDFK
VRXUFH·V#SHUPLW#IHHV#DQG#DGPLQLVWUDWLYH#FRVWV# LQ#WKH
ILUVW# ILYH0\HDU# LPSOHPHQWDWLRQ#SHULRG/# LQFOXGLQJ# WKH
H[SOLFLW#FRVW#WR#WKH#SHUPLWWHG#VRXUFHV#+LQGXVWU\,/#6WDWH
DQG# ORFDO#SHUPLWWLQJ#DJHQFLHV/#DQG#(3$1# #7KH#'633
PLOOLRQ#FRVW#HVWLPDWH#PD\#EH#DQ#RYHUHVWLPDWH/#VLQFH
PDQ\#6WDWHV# DOUHDG\#KDYH#RSHUDWLQJ#SHUPLW# V\VWHPV
ZLWK# IHH# SURYLVLRQV# LQ# SODFH/# DQG# ZH# GR# QRW
LQFRUSRUDWH#H[LVWLQJ#VWDWH#SURJUDPV#LQWR#WKH#EDVHOLQH
LQ#WKH#5,$#GRFXPHQWV#+(3$/#4<<5D#DQG#(3$/#4<<8,1

Social Costs

,Q#DQ#LGHDO#VHWWLQJ/#D#FRVW0EHQHILW#DQDO\VLV#ZRXOG
QRW#RQO\# LGHQWLI\#EXW#DOVR#TXDQWLI\#DQG#PRQHWL]H#DQ
H[KDXVWLYH# OLVW# RI# DVVRFLDWHG# VRFLDO# FRVWV# GXH# WR# D
UHJXODWRU\#RSWLRQ1##7KLV#ZRXOG#LQFOXGH#DVVHVVLQJ#KRZ
UHJXODWRU\#DFWLRQ#WDUJHWLQJ#D#VSHFLILF#LQGXVWU\#RU#VHW#RI
IDFLOLWLHV# FDQ# DOWHU# WKH# OHYHO# RI# SURGXFWLRQ# DQG
FRQVXPSWLRQ# LQ# WKH# GLUHFWO\# DIIHFWHG# PDUNHW# DQG
UHODWHG#PDUNHWV1##)RU#H[DPSOH/#UHJXODWLRQ#RI#HPLVVLRQV
IURP#WKH#HOHFWULF#XWLOLW\#LQGXVWU\#WKDW#UHVXOWV#LQ#KLJKHU
HOHFWULFLW\# UDWHV# ZRXOG# KDYH# ERWK# VXSSO\0VLGH# DQG
GHPDQG0VLGH# UHVSRQVHV1# # ,Q#VHFRQGDU\#PDUNHWV/# WKH
LQFUHDVHG#HOHFWULFLW\#UDWHV#DIIHFW#SURGXFWLRQ#FRVWV#IRU
YDULRXV#LQGXVWULHV#DQG#LQLWLDWH#EHKDYLRUDO#FKDQJHV#+H1J1/
XVLQJ# DOWHUQDWLYH# IXHOV# DV# D# VXEVWLWXWH# WR# HOHFWULF

:H#GR#QRW#HVWLPDWH#WKH#FRVWV#DVVRFLDWHG#ZLWK#VHYHQ0#DQG#WHQ056

\HDU# VWDQGDUGV# GXH# WR# WKH# ODFN# RI# DGHTXDWH# GDWD# UHJDUGLQJ# WKH
LPSOHPHQWDWLRQ#RI#WKHVH#VWDQGDUGV1
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SRZHU,1# #:LWK# HDFK# DIIHFWHG#PDUNHW/# WKHUH# DUH# DOVR FDQ#DGRSW#FRVW0VDYLQJ#DFWLYLWLHV#WKDW#KHOS#WR#RIIVHW#WKH
DVVRFLDWHG# H[WHUQDOLWLHV# WKDW# VKRXOG# EH# LQFOXGHG# LQ QHZ#FRVWV1 #+0RUJHQVWHUQ#HW#DO1/#4<<;,1#
HVWLPDWLQJ# VRFLDO# FRVWV1# # 5HWXUQLQJ# WR# WKH# XWLOLWLHV
H[DPSOH/# # WKH# H[WHUQDOLWLHV# DVVRFLDWHG# ZLWK# HOHFWULF &DSWXULQJ# FRQVXPHU# DQG# SURGXFHU# EHKDYLRUDO
SRZHU#JHQHUDWLRQ#YHUVXV#QXFOHDU#SRZHU#JHQHUDWLRQ#FDQ UHVSRQVHV#WR#UHJXODWRU\#DFWLRQ#UHTXLUHV#HLWKHU#SDUWLDO#RU
EH# YHU\# GLIIHUHQW1# # 7KH#PL[# RI# H[WHUQDOLWLHV# FRXOG JHQHUDO# HTXLOLEULXP# PRGHOLQJ1# # 7KHVH# PRUH
FKDQJH# DV# FRQVXPHUV# VXEVWLWXWH# QXFOHDU# SRZHU# IRU FRPSOLFDWHG# DSSURDFKHV# HVWLPDWH# VRFLDO# FRVWV# E\
HOHFWULF#SRZHU1##,W#LV#IUHTXHQWO\#GLIILFXOW#WR#DFFXUDWHO\ DFFRXQWLQJ# # IRU# D# ZLGHU# UDQJH# RI# FRQVHTXHQFHV
FKDUDFWHUL]H#RQH#RU#DOO#RI#WKHVH#GLPHQVLRQV#RI#PDUNHW DVVRFLDWHG#ZLWK#DOWHUHG#UHVRXUFH#DOORFDWLRQ#GXH#WR#WKH
UHVSRQVHV#DQG#HVWLPDWH#WKH#UHVXOWLQJ#VRFLDO#FRVWV1 XVH# RI# SROOXWLRQ# DEDWHPHQW# HTXLSPHQW1# # $# SDUWLDO

7KHUH#DUH#WKUHH#JHQHUDOO\#SUDFWLFHG#DSSURDFKHV#WR DQG#GHPDQG#IXQFWLRQV#LQ#DIIHFWHG#PDUNHWV1##7KHUHIRUH/
HVWLPDWLQJ#UHJXODWRU\#FRVWV=#+L,#GLUHFW#FRPSOLDQFH#FRVW/ PHDVXUHV#RI#VRFLDO#FRVW#UHIOHFW#EHKDYLRUDO#UHVSRQVHV#E\
+LL,# SDUWLDO# HTXLOLEULXP# PRGHOLQJ/# DQG# +LLL,# JHQHUDO ERWK# SURGXFHUV# DQG# FRQVXPHUV# LQ# RQH# RU# PRUH
HTXLOLEULXP#PRGHOLQJ1# #7KH# GLUHFW# FRPSOLDQFH# FRVW PDUNHWV1##7KH#YDULDWLRQ#EHWZHHQ#UHVXOWV#IURP#D#GLUHFW
DSSURDFK# LV# WKH#PRVW# VWUDLJKWIRUZDUG#RI# WKH# WKUHH1 FRVW#DSSURDFK#DQG#D#SDUWLDO#HTXLOLEULXP#DSSURDFK#ZLOO
'LUHFW# FRPSOLDQFH# FRVW# HVWLPDWHV# DUH# FDOFXODWHG JHQHUDOO\# GHSHQG# RQ# WKH# H[WHQW# SULFH# DQG# TXDQWLW\
GLIIHUHQWO\# WKDQ# HFRQRPLF#ZHOIDUH# LPSDFW# HVWLPDWHV GHPDQGHG# FKDQJH1# #0RUHRYHU/# WKH# HVWLPDWHV# RI# D
WKDW#UHVXOW#IURP#SDUWLDO#RU#JHQHUDO#HTXLOLEULXP1##7KLV SDUWLDO#HTXLOLEULXP#PRGHO#FDQ#RYHUVWDWH#RU#XQGHUVWDWH
WHFKQLTXH# GHYHORSV# H[# DQWH# HVWLPDWHV# RI# LQFUHDVHG WRWDO/# HFRQRP\0ZLGH# VRFLDO# FRVWV#GHSHQGLQJ#RQ# WKH
SURGXFWLRQ#FRVWV/#DQG#PD\#LQ#VRPH#FDVHV#+VXFK#DV#LQ W\SH#RI#H[LVWLQJ#PDUNHW#GLVWRUWLRQV#DQG#WKH#H[WHQW#WR
WKH#FDVH#RI#WKH#,30#PRGHO#IRU#XWLOLWLHV#LQ#RXU#DQDO\VLV, ZKLFK# WKHUH# DUH# VSLOORYHU# HIIHFWV# IURP# WKH# WDUJHWHG
PHDVXUH#VXSSO\0VLGH#UHVSRQVH#WR#D#UHJXODWRU\#DFWLRQ#E\ VHFWRU#WR#RWKHU#HFRQRPLF#VHFWRUV1##
PRGHOLQJ#FKDQJHV# LQ#VXSSO\#SULFH#DQG#TXDQWLW\1# # ,Q
JHQHUDO/# WKH# WHFKQLTXH# GRHV# QRW# DFFRXQW# IRU# KRZ 7KH#SDUWLDO#HTXLOLEULXP#DSSURDFK# LV#SDUWLFXODUO\
GHPDQG# DQG# FRQVXPSWLRQ# OHYHOV# PD\# FKDQJH# LQ DSSURSULDWH# ZKHQ# VRFLDO# FRVWV# DUH# SUHGRPLQDQWO\
UHVSRQVH# WR# KLJKHU# SURGXFWLRQ# FRVWV# DQG# SULFHV1 LQFXUUHG#LQ#D#OLPLWHG#VHW#RI#GLUHFWO\#DIIHFWHG#PDUNHWV/
,QVWHDG/#WKLV#DSSURDFK#PHDVXUHV#KRZ#DQ#LQGXVWU\*V#RU DQG#KDV#PLQLPDO#HIIHFWV#RQ#RWKHU#VHFWRUV1# #,Q#FDVHV
ILUP*V#PDUJLQDO#FRVW#FXUYH#VKLIWV#GXH#WR#WKH#DGGLWLRQDO ZKHUH# WKH# UHJXODWRU\# DFWLRQ# LV# NQRZQ# WR# KDYH# DQ
SURGXFWLRQ#FRVWV#DVVRFLDWHG#ZLWK#SROOXWLRQ#DEDWHPHQW LPSDFW# RQ# D# EURDG# UDQJH# RI# VHFWRUV# LQ# WKH# 8161
FRQWUROV1## HFRQRP\/# WKH# JHQHUDO# HTXLOLEULXP#PRGHO# FDQ# EH# D

7KH#GLUHFW# FRPSOLDQFH# DSSURDFK/#KRZHYHU/# LV# D /LNH# WKH# SDUWLDO# HTXLOLEULXP# PRGHO/# WKH# JHQHUDO
UHDVRQDEOH#HVWLPDWH#RI#LQFUHPHQWDO#H[SHQGLWXUHV1##,Q HTXLOLEULXP#PRGHO#HVWLPDWHV#VRFLDO#FRVWV#E\#DFFRXQWLQJ
FHUWDLQ#LQVWDQFHV/#WKLV#PHWKRG#PD\#EH#D#FRQVHUYDWLYH IRU# GLUHFW# FRPSOLDQFH# FRVWV# DQG# SURGXFHU# DQG
DSSUR[LPDWLRQ# RI# SULPDU\# VRFLDO# FRVWV# EHFDXVH# LW FRQVXPHU#G\QDPLFV1##7KH#JHQHUDO#HTXLOLEULXP#PRGHO
RYHUVWDWHV# GLUHFW# FRVWV# E\# QRW# UHIOHFWLQJ# HIILFLHQF\ FDQ# FDSWXUH# ODUJH# DQG# VPDOO# ILUVW0RUGHU# HIIHFWV# WKDW
HQKDQFLQJ# GHPDQG0VLGH# UHVSRQVHV1# #7KHUH# DUH# WZR RFFXU#LQ#PXOWLSOH#VHFWRUV#RI#WKH#HFRQRP\1
PDMRU#GLIIHUHQFH#EHWZHHQ#GLUHFW#DQG#VRFLDO#FRVWV#WKDW
LQIOXHQFH#WKH#UHVXOWV1##)LUVW/#GLUHFW#FRVW#PHWKRGV#PD\ ,W# LV# GLIILFXOW# WR# GHWHUPLQH# WKH# UHODWLRQVKLS
RYHUVWDWH# WKH# DFWXDO# FRPSOLDQFH# FRVWV# WKDW# DUH EHWZHHQ#JHQHUDO#HTXLOLEULXP#HVWLPDWHV#DQG#GLUHFW#FRVW
DVVRFLDWHG# ZLWK# GHPDQG# DQG# FRQVXPSWLRQ# OHYHO HVWLPDWHV1# # 5HODWLYH# WR# WKH# JHQHUDO# HTXLOLEULXP
FKDQJHV#LQ#UHVSRQVH#WR#KLJKHU#SURGXFWLRQ#FRVWV1##%\ HVWLPDWHV/#GLUHFW#FRVW#HVWLPDWHV#DUH#OLNHO\#WR#RYHUVWDWH
QRW#DFFRXQWLQJ#IRU#PDUNHW#UHVSRQVHV/#WRWDO#GLUHFW#FRVWV FRVWV# LQ# WKH# SULPDU\#PDUNHWV# EHFDXVH# WKH\# GR# QRW
UHIOHFW# WKH# LQFUHPHQWDO# FRVWV# SHU# XQLW# RI# RXWSXW UHIOHFW#FRQVXPHU#DQG#SURGXFHU#UHVSRQVHV1# #*HQHUDO
PXOWLSOLHG# E\# WKH# KLJKHU/# SUH0UHJXODWLRQ# TXDQWLW\ HTXLOLEULXP#HVWLPDWHV/#KRZHYHU/#KDYH#D#EURDGHU#EDVLV
SURGXFHG1##6HFRQG/#D#GLUHFW#FRVW##DSSURDFK#DVVXPHV IURP#ZKLFK# WR#HVWLPDWH#VRFLDO#FRVWV#DQG# UHIOHFW#QHW
ILUPV# LQFXU# WKH# IXOO# FRVWV# RI# SROOXWLRQ# DEDWHPHQW VRFLDO#ZHOIDUH#FKDQJHV#DFURVV#WKH#HFRQRP\*V#HFRQRPLF
DFWLYLWLHV1##7KH#PDUJLQDO#FRVW#FXUYHV#RI#ILUPV/#KRZHYHU/ VHFWRUV1# # 7KHUH# VWLOO# UHPDLQ# VLJQLILFDQW# EDUULHUV# WR
GR#QRW#QHFHVVDULO\#LQFUHDVH#E\#WKH#IXOO#DPRXQW#RI#WKH
SROOXWLRQ#DEDWHPHQW#WHFKQRORJ\1##)RU#H[DPSOH/#ILUPV

57

HTXLOLEULXP# DQDO\VLV# UHTXLUHV#PRGHOLQJ#ERWK# VXSSO\

PRUH#DSSURSULDWH#DSSURDFK#WR#HVWLPDWLQJ#VRFLDO#FRVWV1

0RUJHQVWHUQ# HW# DO1# +4<<;,# HVWLPDWHV# WKH# PXOWLSOLHU# RI57

DEDWHPHQW#H[SHQGLWXUHV#WR#WRWDO#FRVWV#FDQ#EH#DV#ORZ#DV#31;1
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DVVHVVLQJ# WKH# SRWHQWLDO#PDJQLWXGH# DQG# GLUHFWLRQ# RI XQGHUVWDWH#FRVWV1 ##,Q#DGGLWLRQ/#WKH#GLUHFW#FRVW
DFWXDO# WRWDO#ZHOIDUH# FKDQJHV/# DV# H[SHULHQFHG#E\# WKH DSSURDFK/# EHFDXVH# LW# GRHV# QRW# UHIOHFW
HFRQRP\#DV#D#ZKROH/#WR#WKRVH#HVWLPDWHG#E\#D#JHQHUDO DGMXVWPHQWV# WR# SULFHV# DQG# TXDQWLWLHV# WKDW
HTXLOLEULXP# PRGHO1 # # :LWKRXW# LQVLJKW# LQWR# WKH PLJKW#EH#DGRSWHG#WR#PLWLJDWH#WKH#HIIHFWV#RI58

DFFXUDF\#RI#JHQHUDO#HTXLOLEULXP#PRGHO#HVWLPDWHV/#LW#LV UHJXODWLRQ/# OLNHO\# RYHUVWDWHV# WKH# SURGXFHU
GLIILFXOW# WR# FKDUDFWHUL]H# KRZ# GLUHFW# FRVW# HVWLPDWHV VXUSOXV# ORVV# WR# WKH# HQWLW\# WKDW# LQFXUV# WKH
UHODWH#WR#JHQHUDO#HTXLOLEULXP#FRVW#HVWLPDWHV1# SROOXWLRQ# FRQWURO# FRVW# H[SHQGLWXUH1# #8QGHU

,Q#WKH#;45#UHWURVSHFWLYH#DQDO\VLV#+(3$/#4<<:,/#ZH RYHUHVWLPDWH#WKH#VRFLDO#FRVWV#RI#D#SDUWLFXODU
RSWHG# IRU# WKH# JHQHUDO# HTXLOLEULXP# DSSURDFK/ HFRQRPLF#VHFWRU1##,W#LV#DOVR#SRVVLEOH#WKDW#WKH
UHFRJQL]LQJ# WKDW# WKH#&OHDQ#$LU#$FW#KDV# D#SHUYDVLYH GLUHFW#FRVW#HVWLPDWHV#XQGHUVWDWH#WKH#HIIHFWV#RI
LPSDFW# RQ# WKH# 8161# HFRQRP\1# # 0RUHRYHU/# WKH ORQJ0WHUP# FKDQJHV# LQ# SURGXFWLYLW\# DQG# WKH
UHWURVSHFWLYH#QDWXUH#RI#WKH#DQDO\VLV#SURYLGHG#XV#ZLWK ULSSOH# HIIHFWV# RI# UHJXODWLRQ# RQ# RWKHU
IDLUO\#ZHOO0GHYHORSHG#KLVWRULFDO#GDWD#VHWV#RI#JRRGV#DQG HFRQRPLF#VHFWRUV1
VHUYLFH# IORZV#WKURXJKRXW#WKH#HFRQRP\1# #7KHVH#GDWD
VHWV# IDFLOLWDWHG# WKH# FRQVWUXFWLRQ# RI# H[WHQVLYH ü 6HFRQG/# ZH# EHOLHYH# WKDW# WKH# SUHFLVLRQ# LQ
H[SHQGLWXUH#GDWD#IURP#ZKLFK#ZH#PRGHOHG#SURGXFHU HVWLPDWLQJ#VRFLDO#FRVWV#WKDW#PLJKW#EH#JDLQHG
DQG#FRQVXPHU#EHKDYLRU#DQG#HVWLPDWHG#QHW#VRFLDO#FRVWV1 WKURXJK#D#JHQHUDO#HTXLOLEULXP#DSSURDFK#FRXOG
,Q# WKH# UHWURVSHFWLYH/# RXU# FHQWUDO# HVWLPDWH# RI# WRWDO EH# FRPSURPLVHG# E\# WKH# GLIILFXOW\# DQG
DQQXDOL]HG#FRVWV/#IURP#4<:3#WR#4<<3/#ZDV#'856#ELOOLRQ1 XQFHUWDLQW\#DVVRFLDWHG#ZLWK#SURMHFWLQJ#IXWXUH
,Q# FRPSDULVRQ/# WKH# DJJUHJDWH# ZHOIDUH# HIIHFWV# ZHUH HFRQRPLF# DQG# WHFKQRORJLFDO# FKDQJH1# # 7KH
HVWLPDWHG#EHWZHHQ#'7<6#DQG#'954#ELOOLRQ1 ## JHQHUDO#HTXLOLEULXP#DSSURDFK#FRXOG#SURYLGH59

$OWKRXJK# D# JHQHUDO# HTXLOLEULXP# DSSURDFK FDQQRW/# EXW# DV# D# WRRO# IRU# HVWLPDWLQJ# VRFLDO
UHSUHVHQWV#D# WKHRUHWLFDOO\#SUHIHUDEOH/#DQG#SRWHQWLDOO\ FRVWV#LW#LV#YHU\#GDWD0LQWHQVLYH#DQG#LQWURGXFHV
PRUH#DFFXUDWH/#PHWKRG#IRU#PHDVXULQJ#VRFLDO#FRVWV/#DV D#VLJQLILFDQW#OHYHO#RI#DGGLWLRQDO#XQFHUWDLQW\#DV
GHVFULEHG#LQ#&KDSWHU#6#ZH#DGRSWHG#D#GLUHFW#FRPSOLDQFH D#UHVXOW1##
FRVW# DSSURDFK# IRU# WKH# SURVSHFWLYH# DQDO\VLV1# # :H
VHOHFWHG#WKH#VLPSOHU#GLUHFW#FRVW#PRGHOLQJ#PHWKRG#IRU ü 7KLUG/# XQGHUWDNLQJ# D# JHQHUDO# HTXLOLEULXP
WKUHH#UHDVRQV= PRGHOLQJ#H[HUFLVH#UHPDLQV#D#YHU\#UHVRXUFH0

ü )LUVW/#ZH#EHOLHYH#WKDW#WKH#GLUHFW#FRVW#DSSURDFK WKH#SRWHQWLDO#JDLQV#LQ#SUHFLVLRQ#RU#DFFXUDF\#RI
SURYLGHV#D#JRRG# ILUVW#DSSUR[LPDWLRQ#RI# WKH RXU#VRFLDO#FRVWV#HVWLPDWHV#IRU#WKH#SXUSRVHV#RI
HFRQRPLF#LPSDFW#RI#WKH#&$$$#RQ#WKH#8161 FRPSDULQJ# FRVWV# WR#EHQHILWV/#ZH#FRQFOXGHG
HFRQRP\1# # )RU# H[DPSOH/# UHFHQW# UHVHDUFK WKDW#PRUH#GHWDLOHG#PRGHOLQJ#ZRXOG#QRW#EH#WKH
VXJJHVWV# WKDW# H[# DQWH# DQDO\VHV#RI# UHJXODWRU\ PRVW# FRVW0HIIHFWLYH# XVH# RI# WKH# SURMHFW
FRVWV# DUH# IDU#PRUH# OLNHO\# WR# RYHUVWDWH# WKDQ UHVRXUFHV1

5:

WKHVH# FRQGLWLRQV/# GLUHFW# FRVW# PD\# DFWXDOO\

PDQ\# LQVLJKWV#WKDW#WKH#GLUHFW#FRVW#DSSURDFK

LQWHQVLYH#WDVN1##,Q#OLJKW#RI#RXU#FRQFHUQV#DERXW

Limitations and Uncertainties

6HYHUDO#IDFWRUV#FRQWULEXWH#XQFHUWDLQW\#WR#WKH#FRVW
HVWLPDWHV1##

üüüü (PLVVLRQV#3URMHFWLRQV1##:H#EDVH#WRWDO#FRVW
HVWLPDWHV#IRU#LQGLYLGXDO#&$$$#SURYLVLRQV#RQ
SURMHFWHG# HPLVVLRQ# UHGXFWLRQV# LQ# 5333# DQG
53431# #$V# D# UHVXOW/# WKH# TXDOLW\# RI# WKH# FRVW

+DUULQJWRQ#HW#DO1#+4<<<,=##%7KH#JHQHUDO#HTXLOLEULXP#HIIHFWV#RI58

HQYLURQPHQWDO# UHJXODWLRQV# DUH# OLNHO\# WR# EH# LPSRUWDQW/# EXW# DUH
OLNHZLVH#LPSRVVLEOH#WR#H[DPLQH#HPSLULFDOO\1##&RPSXWDEOH#JHQHUDO
HTXLOLEULXP# PRGHOV# KDYH# QRW# EHHQ# WHVWHG# DJDLQVW# UHDO0ZRUOG
RXWFRPHV#DQG#PD\#EH#XQWHVWDEOH1%

#(VWLPDWHV#DUH#SUHVHQWHG#LQ#4<<3#GROODUV1##7KH#UHWURVSHFWLYH59

VWDWHV/# %,Q# JHQHUDO# WKH# HVWLPDWHG# VHFRQG#RUGHU#PDFURHFRQRPLF
HIIHFWV#ZHUH#VPDOO#UHODWLYH#WR#WKH#VL]H#RI#WKH#8161#HFRQRP\1%##7KH
UDWH#RI#ORQJ#WHUP#*13#JURZWK#EHWZHHQ#WKH#FRQWURO#DQG#QR0FRQWURO
VFHQDULRV#DPRXQWHG#WR#URXJKO\#RQH0WZHQWLHWK#RI#RQH#SHUFHQW#OHVV
JURZWK1# #,W# LV# LPSRUWDQW# WR#QRWH# WKDW#DOWKRXJK# WKH#GLIIHUHQFH# LV
VPDOO/# WKH# GLUHFW# FRPSOLDQFH# # FRVW#PHWKRG# GRHV# UHSUHVHQW# DQ ##6HH/#IRU#H[DPSOH/#+DUULQJWRQ#HW#DO#+4<<<,#IRU#D#FRPSDUDWLYH
XQGHUHVWLPDWLRQ1## DQDO\VLV#RI#H[#DQWH#DQG#H[#SRVW#UHJXODWRU\#FRVW#HVWLPDWHV1

5:
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DQDO\VLV#UHVXOWV#LV#GHSHQGHQW/#LQ#SDUW/#RQ#WKH
TXDOLW\#RI#WKH#HPLVVLRQ#SURMHFWLRQ#HVWLPDWHV1

üüüü (YROYLQJ#5XOHV1##:H#HVWLPDWH#PDQ\#RI#WKH
FRVWV#EDVHG#RQ#DVVXPSWLRQV# UHJDUGLQJ#KRZ
VWULQJHQW#HYROYLQJ#RU#GUDIW#UXOHV#PD\#EH#ZKHQ
ILQDOL]HG1##&RVWV#DUH#OLNHO\#WR#FKDQJH#DV#WKHVH
UXOHV#DUH#DPHQGHG#RU#ILQDOL]HG1

üüüü )DFLOLW\#UHVSRQVH#WR#UHJXODWLRQ1##)DFLOLWLHV
PD\# UHVSRQG# WR# UHJXODWLRQV# LQ# D# PDQQHU
GLIIHUHQW# IURP#RXU#PRGHO#DVVXPSWLRQV#DQG
WKHUHE\# DIIHFW# FRVW# HVWLPDWHV1# # 7KH# FRVW
HVWLPDWHV#IRU#LQGLYLGXDO#&$$$#SURYLVLRQV#ZLOO
XOWLPDWHO\#GHSHQG#RQ#WKH#PL[#RI#FRPSOLDQFH
RSWLRQV#IDFLOLWLHV#FKRRVH#WR#PHHW#HDFK#UXOH*V
UHTXLUHPHQWV1# # ,Q# DGGLWLRQ/# ZH# GR# QRW
TXDQWLI\# WKH# HIIHFW# RI# HFRQRPLF# LQFHQWLYH
SURYLVLRQV/#ZKLFK#SURYLGH#JUHDWHU#IOH[LELOLW\#WR
IDFLOLWLHV#DIIHFWHG#E\#WKH#UXOHV15;

üüüü 6,3V# IRU#PHHWLQJ# R]RQH#1$$461# # ,W# LV
GLIILFXOW# IRU# XV# WR# SUHGLFW# KRZ# 6WDWHV# ZLOO
GHVLJQ# FRQWURO# SODQV# IRU# PHHWLQJ# R]RQH
1$$46#DWWDLQPHQW#UHTXLUHPHQWV1

üüüü 7HFKQRORJ\# DVVXPSWLRQV1# # :H# GHYHORS
FRVWV#EDVHG#RQ#GDWD#IRU#WRGD\*V#WHFKQRORJLHV1
7R# WKH# H[WHQW# WKDW# FRQWURO# WHFKQRORJLHV
LPSURYH# RYHU# WLPH# DQG# ORZHU# FRVW# FRQWURO
DOWHUQDWLYHV# EHFRPH# DYDLODEOH/# ZH# PD\
RYHUVWDWH#FRVWV1

üüüü 'LVFRXQW#UDWH1##'LVFRXQW#UDWHV#DIIHFW#FRVWV1
,Q#VRPH#LQVWDQFHV#RI#WKLV#FRVW#DQDO\VLV/#ZH#XVH
GDWD# VRXUFHV# WKDW# GR# QRW# H[SOLFLWO\# OLVW# WKH
DSSOLHG#GLVFRXQW#UDWH#DVVXPSWLRQV1

,Q#WKLV#VHFWLRQ/#ZH#ILUVW#GLVFXVV#WKH#LPSDFW#RI#WKH
DERYH# OLVWHG#NH\# OLPLWDWLRQV1# #:H# WKHQ# LGHQWLI\#FRVW
LQSXWV#DQG#FRQGXFW#TXDQWLWDWLYH#XQFHUWDLQW\#DQDO\VHV
IRU# WKRVH# IDFWRUV1# # 7DEOH# %04;# VXPPDUL]HV# WKH
OLPLWDWLRQV#DQG# WKH# OLNHO\#HIIHFW#RQ# WKH#FRVW#DQDO\VLV
UHVXOWV1##

#)RU#H[DPSOH/#WKH#FRVW#VDYLQJV#DVVRFLDWHG#ZLWK#D#FDS0DQG05;

WUDGH##SURJUDP/#VXFK##DV#6RXWK#&RDVW#$LU#4XDOLW\#0DQDJHPHQW*V
5HJLRQDO#&OHDQ#$LU#,QFHQWLYH#0DUNHW#+5(&/$,0,/#LV#QRW#UHIOHFWHG
LQ#WKH#SURVSHFWLYH#FRVW#DVVHVVPHQW1#
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Table B-18
Potential Effects of Uncertainty on Cost Estimates

Description
Potential Effect on Cost

Estimates

Innovations in future emission control technology Decrease

Emission projections:

Growth factors/activity indicators Unknown

RACT controls for individual States Unknown

Inclusion of economic incentive provisions Decrease1

Use of costs for rules that are currently in draft form (not yet finalized) Unknown

Uncertainty of final State strategies for meeting Reasonable Further Unknown
     Progress (RFP) RFP requirements

Inclusion of 7- and 10-year MACT standards Increase

Revisions to Title V cost estimate to reflect current State permit Decrease
    program costs

Note:
 Examples include banking, trading, and emissions averaging provisions.1

Emission Projections

7KH#VHOHFWLRQ#RI#DFWLYLW\#LQGLFDWRUV#IRU#LQGLYLGXDO
VRXUFH# FDWHJRULHV# FDQ# KDYH# VLJQLILFDQW# LPSDFWV# RQ
SURMHFWHG#HPLVVLRQV/#DQG#LQ#WXUQ/#RQ#WKH#FRVW#HVWLPDWHV
LQ#WKLV#DQDO\VLV1##,Q#DGGLWLRQ/#ZH#VHOHFW#5$&7#FRQWUROV
EDVHG#RQ#UHSUHVHQWDWLYH#FRQWUROV/#\HW#WKH#FRQWUROV#IRU
LQGLYLGXDO# 6WDWHV2IDFLOLWLHV# PD\# GLIIHU# IURP# WKHVH
UHSUHVHQWDWLYH#FRQWUROV1

Draft Rules

(3$# LV# FXUUHQWO\# UHYLVLQJ# VHYHUDO# SURPXOJDWHG
UXOHV#LQ#UHVSRQVH#WR#SXEOLF#FRPPHQWV/#OHJDO#DFWLRQV/#RU
RWKHU# IDFWRUV1# #7KH# FRVW# GDWD# XVHG# LQ# WKLV# DQDO\VLV
UHIOHFW#WKH#ODWHVW#DYDLODEOH#HVWLPDWHV/#\HW#WKHVH#FRVWV#DUH
VXEMHFW# WR# FKDQJH# DV# WKH#$JHQF\#PRGLILHV# H[LVWLQJ
UXOHV1##)RU#H[DPSOH/#ZKLOH#ZH#ZHUH#GHYHORSLQJ#&$$$
FRVWV/#WKH#$JHQF\#ZDV#DOVR#SURSRVLQJ#D#UXOH#WR#OLPLW
VXPPHU#VHDVRQ#12 #HPLVVLRQV#LQ#D#JURXS#RI#27$*0[
SDUWLFLSDWLQJ#6WDWHV1# #&RVW#HVWLPDWHV#IRU#WKH#UHJLRQDO
27$*#12 #VWUDWHJ\#ZLOO#PRVW#OLNHO\#EH#GLIIHUHQW#WKDQ[
WKRVH# IRU# WKH#2]RQH#7UDQVSRUW#5XOHPDNLQJ#GXH# WR
XQFHUWDLQW\#DERXW#WKH#ILQDO#IRUP#RI#WKH#UXOHPDNLQJ1

,Q# DQ# HIIRUW# WR# PDLQWDLQ# FRQVLVWHQF\# EHWZHHQ
HPLVVLRQ#DQG#FRVW#GDWD/#ZH#GR#QRW#XSGDWH#LWV#FRVWV#WR
UHIOHFW#PRGLILFDWLRQ#WR#GUDIWHG#DQG#H[LVWLQJ#UXOHV1##)RU
H[DPSOH/# EHFDXVH#(3$# UHYLVHG# WKH# R]RQH# DQG#30
1$$46#DIWHU#SURMHFWLQJ#HPLVVLRQV/#ZH#FRQWLQXHG#WR
XVH#HDUOLHU#FRVW#HVWLPDWHV#WKDW#DUH#FRQVLVWHQW#ZLWK#WKH
SULRU#1$$46#FRQWURO#DVVXPSWLRQV1##$QRWKHU#H[DPSOH

LV# WKDW# RI# HVWLPDWLQJ# FRVW# IRU# WKH# SURSRVHG
FRPSUHVVLRQ#LJQLWLRQ#+&,,#HQJLQH#3KDVH#,,#UXOH#ZKLFK
ZDV# QRW# SURSRVHG# E\# WKH# WLPH#ZH# FRPSOHWHG# RXU
HPLVVLRQV# SURMHFWLRQ# IRU# WKH# QRQURDG# VHFWRU1
$OWKRXJK#FRVWV#DUH#QRZ#DYDLODEOH#IRU#WKH#3KDVH#,,#UXOH/
WR#PDLQWDLQ#FRQVLVWHQF\#ZLWK#WKH#EHQHILWV#DQDO\VLV#ZH
LQFOXGH#RQO\#3KDVH#,#FRVWV1 #5<

,Q#JHQHUDO/#UXOH#DPHQGPHQWV#VXFK#DV#H[HPSWLRQV
IRU#SDUWLFXODU# W\SHV#RI#VRXUFHV#RU#RSSRUWXQLWLHV# IRU
VRXUFHV# WR#SRVWSRQH# FRPSOLDQFH#GDWHV# DUH# OLNHO\# WR
HDVH#WKH#UHJXODWRU\#EXUGHQ#RQ#UHJXODWHG#VRXUFHV/#DQG
WKHUHIRUH/#ZLOO#UHVXOW# LQ# ORZHU#WRWDO#FRVWV#WKDQ#WKRVH
HVWLPDWHG#LQ#WKLV#DQDO\VLV1

Economic Incentive Provisions

(3$# FUHDWHG# HFRQRPLF# LQFHQWLYH#SURYLVLRQV# LQ
VHYHUDO#UXOHV#WR#SURYLGH#IOH[LELOLW\#IRU#DIIHFWHG#IDFLOLWLHV
WKDW#FRPSO\#ZLWK#WKH#UXOHV1##7KHVH#SURYLVLRQV#LQFOXGH
EDQNLQJ/#WUDGLQJ/#DQG#HPLVVLRQV0DYHUDJLQJ#SURYLVLRQV1
)OH[LEOH# FRPSOLDQFH# SURYLVLRQV# ORZHU# WKH# FRVW# RI
FRPSOLDQFH1# #)RU# H[DPSOH/# WKH# HPLVVLRQV0DYHUDJLQJ
SURJUDP#JUDQWV#IOH[LELOLW\#WR#IDFLOLWLHV#DIIHFWHG#E\#WKH
PDULQH#YHVVHOV#UXOH/#WKH#SHWUROHXP#UHILQHU\#1(6+$3/
DQG# WKH# JDVROLQH# GLVWULEXWLRQ# 1(6+$3># # WKHVH
IDFLOLWLHV#FDQ#FKRRVH#ZKLFK#VRXUFHV#WR#FRQWURO/#DV#ORQJ
DV# WKH\# DFKLHYH# WKH# UHTXLUHG# RYHUDOO# HPLVVLRQV
UHGXFWLRQ1##,Q#PDQ\#RI#WKH#FRVW#DQDO\VHV/#ZH#GR#QRW

#+RZHYHU/# WKLV# LPSOLHV#&,#QRQURDG#HQJLQH#UXOH#FRVWV#DUH5<

XQGHUVWDWHG1
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DWWHPSW#WR#TXDQWLI\#WKH#HIIHFW#WKDW#HFRQRPLF#LQFHQWLYH
SURYLVLRQV#ZLOO#KDYH#RQ#WKH#RYHUDOO#FRVWV#RI#D#SDUWLFXODU
UXOH1##,Q#WKHVH#FDVHV/#WR#WKH#H[WHQW#WKDW#DIIHFWHG#VRXUFHV
XVH# HFRQRPLF# LQFHQWLYH# SURYLVLRQV# WR# PLQLPL]H
FRPSOLDQFH#FRVWV/#FRVWV#PD\#EH#RYHUVWDWHG1##

Reasonable Further Progress (RFP) 
and Attainment Costs

&RQVLGHUDEOH# XQFHUWDLQW\# VXUURXQGV# WKH
GHYHORSPHQW# RI# 6WDWHV*# FRQWURO# SODQV# IRU# PHHWLQJ
R]RQH#1$$46#DWWDLQPHQW#UHTXLUHPHQWV1##:H#GHYHORS
WKH# 5)3# FRVW# HVWLPDWH# E\# DVVXPLQJ# WKDW# R]RQH
QRQDWWDLQPHQW#DUHDV#+1$$V,#ZLOO#WDNH#FUHGLW#IRU#12[
UHGXFWLRQV# IRU# PHHWLQJ# SURJUHVV# UHTXLUHPHQWV1
$GGLWLRQDO#DUHD0VSHFLILF#DQDO\VLV#ZRXOG#EH#QHFHVVDU\#WR
GHWHUPLQH# WKH# H[WHQW# WR# ZKLFK# DUHDV# ILQG# 12[
UHGXFWLRQV# EHQHILFLDO# LQ# PHHWLQJ# DWWDLQPHQW# DQG
SURJUHVV# UHTXLUHPHQW# WDUJHWV1# #7UDGLQJ#RI#12 # IRU[
92&# WR# PHHW# 5)3# UHTXLUHPHQWV# PD\# UHVXOW# LQ
GLVWULEXWLRQV#RI#92&#DQG#12 #HPLVVLRQ#UHGXFWLRQV[
WKDW#GLIIHU#IURP#WKRVH#XVHG#LQ#WKLV#DQDO\VLV1

Future Year Control Cost Assumptions

7KH# UHJXODWRU\# GRFXPHQWV#ZKLFK# SURYLGH# FRVW
LQSXWV# WR#(5&$0# DQG# WKH# ,30# FRQWDLQ# WKH#PRVW
UHFHQW# GDWD# DYDLODEOH/# JLYHQ# H[LVWLQJ# WHFKQRORJLFDO
GHYHORSPHQW1# #%HWZHHQ# 5333# DQG# 5343/# DGGLWLRQDO
FRQWURO#WHFKQRORJLHV#ZLOO#DOORZ#VRXUFHV#WR#FRPSO\#ZLWK
&$$$#UHTXLUHPHQWV#DW#ORZHU#FRVWV1##)RU#H[DPSOH/#ZH
DQWLFLSDWHV#WHFKQRORJLFDO#LPSURYHPHQWV#IRU#FRPSO\LQJ
ZLWK#WKH#PXOWLSOH#WLHUV#RI#SURSRVHG#HPLVVLRQ#VWDQGDUGV
GXULQJ#WKH#SKDVH0LQ#RI#QRQURDG#HQJLQH#FRQWUROV>#WKHVH
LPSURYHPHQWV#ZLOO# OLNHO\# OHDG# WR# UHGXFHG#FRVWV1# # ,Q
DGGLWLRQ/#WKH#FRVWV#IRU#FHUWDLQ#FRQWURO#HTXLSPHQW#PD\
GHFUHDVH#RYHU#WLPH#DV#GHPDQG#LQFUHDVHV1##7KH#WUHQG#LQ
FRVW# RI# VHOHFWLYH# FDWDO\WLF# UHGXFWLRQ# +6&5,# FRVWV
LOOXVWUDWH# WKLV1# #&RVWV#KDYH# GHFUHDVHG#RYHU# WKH#SDVW
WKUHH# \HDUV# DV# PRUH# IDFLOLWLHV# EHJLQ# WR# DSSO\# WKH
WHFKQRORJ\1##:H#DOVR#EHOLHYHV#WKDW#HYHQ#LQ#WKH#DEVHQFH
RI# QHZ# HPLVVLRQ# VWDQGDUGV/# PDQXIDFWXUHUV# ZLOO
HYHQWXDOO\#XSJUDGH#HQJLQHV#WR#LPSURYH#SHUIRUPDQFH#RU
WR#FRQWURO#HPLVVLRQV#PRUH#FRVW0HIIHFWLYHO\>#ILUPV#ZLOO
LQVWLWXWH# WHFKQRORJLHV# VXFK# DV# WXUERFKDUJLQJ/
DIWHUFRROLQJ/#DQG#YDULDEOH0YDOYH# WLPLQJ/#DOO#RI#ZKLFK
LPSURYH#HQJLQH#SHUIRUPDQFH1##

Discount Rate Assumptions

:H# DSSO\# D# UDWH# RI# ILYH# SHUFHQW# WR# ERWK# WKH
GLVFRXQW#UDWH#DQG#FRVW#RI#FDSLWDO1##,Q#VRPH#FDVHV/#ZH
EDVH#FRVWV#RQ#DQDO\VHV#WKDW#DSSO\#DOWHUQDWLYH#GLVFRXQW
UDWH#DVVXPSWLRQV#+XVXDOO\#VHYHQ#SHUFHQW,1##:KHQHYHU
SRVVLEOH#ZH#UHFDOFXODWH#WRWDO#DQQXDOL]HG#FRVWV#+7$&,
IRU#WKHVH#UXOHV# LQ#DQ#HIIRUW#WR#PDLQWDLQ#FRQVLVWHQF\1
:H# XVH# 7$&V/# LQ# WXUQ/# WR# FDOFXODWH# FRVW# SHU# WRQ
HVWLPDWHV#WKDW#DUH#DSSOLHG#WR#FRVW0HTXDWLRQV1##)RU#VRPH
VRXUFH#FDWHJRULHV/#WKHUH#ZDV#LQVXIILFLHQW#GDWD#DYDLODEOH
WR#LGHQWLI\#WKH#GLVFRXQW#UDWH#DVVXPSWLRQV#XVHG#LQ#WKH
7$&#HVWLPDWH#DQG#WKH#UHOHYDQW#FRVW#SHU#WRQ#HVWLPDWHV1
)RU# H[DPSOH/# WKH# QDWLRQDO# PXQLFLSDO# ODQGILOOV# UXOH
DSSOLHV#RQO\#WR#IDFLOLWLHV#WKDW#HPLW#DERYH#83#PHJDJUDPV
RI# QRQ0PHWKDQH# RUJDQLF# FRPSRXQGV# +102&,1
+RZHYHU/#WKH#FRVW#DQDO\VLV#IRU#WKH#SURSRVHG#UXOH#XVHG
D# GLIIHUHQW# HPLVVLRQV# FXWRII# +483# PHJDJUDPV# RI
102&,1##%HFDXVH#ZH#GLG#QRW#UHYLVH#WKH#FRVW#DQDO\VLV
WR#UHIOHFW#WKH#QHZ#FXWRII/#LW#LV#LPSRVVLEOH#WR#UHSOLFDWH
WKH#FDOFXODWLRQV#XVHG#WR#HVWLPDWH#WKH#7$&#LQ#WKH#ILQDO
UXOH1# # $GGLWLRQDO# UHVHDUFK# ZRXOG# EH# QHFHVVDU\# WR
FDOFXODWH#FRVWV#IRU#WKH#QDWLRQDO#PXQLFLSDO#ODQGILOOV#UXOH
XQGHU#DOWHUQDWLYH#GLVFRXQW#UDWH#DVVXPSWLRQV1##

Source-Specific Cost Equations

:H# HVWLPDWH# WKH# FRVWV# RI# 7LWOH# ,,,# FRQWURO
PHDVXUHV#IRU#SRLQW#DQG#DUHD#VRXUFH#HPLWWHUV#XVLQJ#DQ
DYHUDJH#DQQXDO#FRVW#SHU#WRQ#YDOXH1##)RU#IXWXUH#DQDO\VHV/
DVVXPLQJ# VXIILFLHQW# GDWD# DUH# DYDLODEOH/# LW# PD\# EH
SRVVLEOH#WR#GHYHORS#VRXUFH0VSHFLILF#FRQWURO#HTXDWLRQV
XVLQJ#D#VLPLODU#DSSURDFK#WR#WKDW#XVHG#IRU#SRLQW#VRXUFH
12 #HPLWWHUV1##7KH#SRLQW#VRXUFH#LQYHQWRU\#JHQHUDOO\[
LQFOXGHV#ODUJHU/#LQYHQWRULHG#SRLQW#VRXUFHV/#DQG#WKH#DUHD
VRXUFH# LQYHQWRU\# LQFOXGHV# HPLVVLRQV# IRU# VPDOOHU
HPLVVLRQ#SRLQWV1##)RU#WKLV#UHDVRQ/#ZH#WU\#WR#GHWHUPLQH
ZKHWKHU#VXIILFLHQW#FRVW#GDWD#E\#SODQW#VL]H#DUH#DYDLODEOH
WR#PRGHO#FRVWV#VSHFLILF#WR#VPDOOHU#SODQWV/#UDWKHU#WKDQ
XVLQJ# DQ# RYHUDOO# FRVW# HIIHFWLYHQHVV# YDOXH# DFURVV# DOO
SODQW#VL]HV1##,I#FRVWV#DUH#DYDLODEOH#IRU#VRXUFHV#E\#VL]H/
ZH##DSSO\#WKH#FRVW#HVWLPDWHV#IRU#ODUJHU#VRXUFHV#WR#SRLQW
VRXUFHV#DQG#DSSO\#FRVW#HVWLPDWHV# IRU#VPDOOHU#PRGHO
SODQWV#WR#DUHD#VRXUFHV1##:H#GR#QRW/#KRZHYHU/#XVH#WKLV
DSSURDFK#LQ#DOO#FDVHV#GXH#WR#LQVXIILFLHQW#GDWD1
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Sensitivity Analyses to Quantify Key
Uncertainties

:H#GHYHORS#FRVW#HVWLPDWHV#EDVHG#RQ#D#YDULHW\#RI
VWXGLHV#DQG#DVVXPSWLRQV#UHJDUGLQJ#IXWXUH#EHKDYLRUDO
UHVSRQVHV# WR# SURYLVLRQV# RI# WKH# &$$$1# # 7KHVH
DVVXPSWLRQV# +L1H1/#FKDQJHV# LQ#FRQVXPSWLRQ#SDWWHUQV/
LQSXW#FRVWV/#DQG#WHFKQRORJLFDO#LQQRYDWLRQ,#LQWURGXFH
VRPH#XQFHUWDLQW\#WR#WKH#FRVW#SURMHFWLRQV1##,Q#RUGHU#WR
FKDUDFWHUL]H# WKH# SRWHQWLDO# LPSRUWDQFH# RI# WKHVH
XQFHUWDLQWLHV#ZLWK# UHVSHFW# WR# VHYHUDO#SURYLVLRQV/#ZH
FRQGXFW#VHQVLWLYLW\#WHVWV#RQ#VHOHFWHG#3RVW0&$$$#5343
FRVW#HVWLPDWHV1##7KH\#DUH=

ü 3URJUHVV#5HTXLUHPHQWV
ü 30 #1RQDWWDLQPHQW#$UHD#&RQWUROV43
ü 1RQ0XWLOLW\#6WDWLRQDU\#6RXUFH#12;

&RVWV
ü &DOLIRUQLD#5HIRUPXODWHG#*DVROLQH
ü /RZ#(PLVVLRQ#9HKLFOH#&RVWV
ü 12 #7DLOSLSH28VHIXO#/LIH#6WDQGDUGV;

7KHVH#SURYLVLRQV#UHSUHVHQW#WKH#PRVW#VLJQLILFDQW
FRQWULEXWRUV# WR# WRWDO# FRVWV1# # &ROOHFWLYHO\/# WKH\
FRQVWLWXWH#QHDUO\#KDOI#RI# WKH# WRWDO#5343#3RVW0&$$$
HVWLPDWHG#FRVWV1##,Q#DGGLWLRQ/#ZH#H[DPLQH#WKH#LPSDFW
RI#DOWHUQDWLYH#GLVFRXQW#UDWHV#RQ#WKH#FRVW#DVVHVVPHQWV1
:H#VXPPDUL]H#WKH#UHVXOWV#RI#WKH#VHQVLWLYLW\#DQDO\VHV#LQ
7DEOH#%04<1

$#VLJQLILFDQW#SRUWLRQ#RI#WKH#FRVW#RI#DWWDLQLQJ#DQG
PDLQWDLQLQJ#WKH#RQH0KRXU#DYHUDJH#R]RQH#1$$46#LV
DWWULEXWDEOH# WR# UDWH# RI# SURJUHVV# +523,# DQG# UDWH# RI
IXUWKHU#SURJUHVV# +5)3,# FRPSOLDQFH# H[SHQVHV1# #7KH
FRVWV# DVVRFLDWHG# ZLWK# UHGXFLQJ# 92&# +DQG# 12 ,[
HPLVVLRQV# LQ# RUGHU# WR# VDWLVI\# WKHVH# SURJUHVV
UHTXLUHPHQWV# DUH# SDUWLFXODUO\# GLIILFXOW# WR# HVWLPDWH
EHFDXVH#FRVW0HIIHFWLYH#FRQWURO#PHDVXUHV#KDYH#QRW#EHHQ
LGHQWLILHG#WKDW#ZLOO#UHDGLO\#HQDEOH#VRPH#R]RQH#1$$V
WR#PDNH#WKH#UHTXLUHG#SUHFXUVRU#HPLVVLRQV#FXWV1##7KH
HVWLPDWHG#FRVWV#RI#XQLGHQWLILHG#92&#FRQWUROV#LV#RQH
VRXUFH#RI#XQFHUWDLQW\#WKDW#DIIHFWV#WKH#RYHUDOO#FRVW#RI
52325)3#UHTXLUHPHQWV1

,Q# WKH#SURVSHFWLYH/#ZH#DVVXPH# WKDW# WKH#FRVW#RI
7LWOH#,#SURJUHVV#UHTXLUHPHQWV#LV#HTXDO#WR#WKH#FRVW#RI
HOLPLQDWLQJ#WKH#92&#VKRUWIDOO1##:H#H[SHFW#1$$V#ZLOO
UHGXFH# 92&# HPLVVLRQV# XVLQJ# LGHQWLILHG# FRQWURO
PHDVXUHV1# #7KH# FRVW0HIIHFWLYHQHVV#RI# HDFK#RI# WKHVH

PHDVXUHV#LV#NQRZQ/#DQG#ZH#DVVXPH#WKDW#WKH#FRQWURO
WHFKQLTXH#\LHOGLQJ#WKH#JUHDWHVW#UHGXFWLRQ#SHU#GROODU#LV
WKH#ILUVW#WR#EH#LPSOHPHQWHG/#IROORZHG#E\#WKH#VHFRQG
PRVW# FRVW0HIIHFWLYH#RSWLRQ/#DQG# VR#RQ#XQWLO# IXUWKHU
92&# FXWV# DUH# QR# ORQJHU# QHFHVVDU\# WR# VDWLVI\
52325)3#UHTXLUHPHQWV1

:H#HVWLPDWH#WKDW#LW#ZLOO#EH#SRVVLEOH#WR#VXIILFLHQWO\
ORZHU# 92&# HPLVVLRQV# WKURXJK# LPSOHPHQWDWLRQ# RI
LGHQWLILHG# 92&# FRQWUROV# IRU# HYHU\# 1$$# ZLWK# D
VKRUWIDOO/#H[FHSW#&KLFDJR#DQG#0LOZDXNHH1##7KHVH#WZR
H[FHSWLRQV/#KRZHYHU/#KDYH#12[#ZDLYHUV#DQG#FDQQRW
FUHGLW#12 # FXWV# WRZDUGV#5)3# UHTXLUHPHQWV1# #$V# D[
UHVXOW/# WKH\# ZLOO# KDYH# WR# VLJQLILFDQWO\# ORZHU# 92&
HPLVVLRQV># WKH# QHFHVVDU\# UHGXFWLRQ# LV# VR# VL]DEOH# LQ
ERWK# DUHDV# WKDW# QHLWKHU# ZLOO# EH# DEOH# WR# PDNH# WKH
UHTXLUHG# FXWV/#HYHQ# LI# LW#DGRSWV#DOO#RI# WKH# LGHQWLILHG
FRQWURO#PHDVXUHV1##7KXV/#LQ#RUGHU#WR#VDWLVI\#52325)3
UHTXLUHPHQWV/#&KLFDJR# DQG#0LOZDXNHH#ZLOO#KDYH# WR
LPSOHPHQW# XQLGHQWLILHG# 92&# HPLVVLRQV# FRQWURO
WHFKQLTXHV1##7KH#HVWLPDWHG#FRVWV#DVVRFLDWHG#ZLWK#WKHVH
PHDVXUHV# DUH# D# VRXUFH# RI# XQFHUWDLQW\# SRWHQWLDOO\
LQIOXHQFLQJ# WKH# RYHUDOO# FRVW# RI# 7LWOH# ,# SURJUHVV
UHTXLUHPHQWV1# #:H# FRQGXFW# D# VHQVLWLYLW\# DQDO\VLV# WR
KHOS#FKDUDFWHUL]H#WKH#LQIOXHQFH#RI#WKLV#XQFHUWDLQW\#RQ
WKH#5343#SURJUHVV#UHTXLUHPHQWV#FRVW#HVWLPDWH1

:H# EDVH# WKH# WKUHH# VFHQDULRV# RI# WKH# VHQVLWLYLW\
DQDO\VLV# XSRQ# GLIIHUHQW# DVVXPSWLRQV# UHJDUGLQJ# WKH
FRVW0HIIHFWLYHQHVV#RI#92&#VKRUWIDOO#FRQWUROV1##)RU#WKH
ORZHU#HVWLPDWH/#DIWHU#DSSO\LQJ#LGHQWLILHG#FRQWUROV#+WKH
DSSUR[LPDWH#FRVW#SHU#WRQ#RI#UHGXFWLRQ#LV#NQRZQ#IRU
WKHVH#PHDVXUHV,/#WKH#UHPDLQLQJ#VKRUWIDOO#LV#HOLPLQDWHG
WKURXJK#WKH#LPSOHPHQWDWLRQ#RI#XQLGHQWLILHG#FRQWUROV1
,Q# WKH# ORZHU# HVWLPDWH# VFHQDULR/# ZH# HVWLPDWH# WKH
PDUJLQDO#FRVW#RI#WKHVH#XQLGHQWLILHG#PHDVXUHV#LV#HTXDO
WR#WKH#ZHLJKWHG#DYHUDJH#RI#WKH#FRVW#SHU#WRQ#HVWLPDWH
IURP#WKH#UHFHQWO\#UHYLVH#R]RQH#1$$46#5,$/#ZKLFK
LV# '43/333/# DQG# WKH# DYHUDJH#GROODU#SHU# WRQ# FRVW# IRU
LGHQWLILHG#PHDVXUHV1 ##7KH#FHQWUDO#HVWLPDWH#LV#LGHQWLFDO63

WR#WKH#ORZHU#HVWLPDWH#ZLWK#RQH#H[FHSWLRQ/#XQLGHQWLILHG
FRQWUROV# DUH# DVVXPHG# WR# FRVW# '43/333# SHU# WRQ# RI

# )RU# H[DPSOH/# LQ#&KLFDJR# VL[W\# SHUFHQW# RI# WKH# UHTXLUHG63

UHGXFWLRQ#RI#92&#HPLVVLRQV#ZLOO#FRPH#IURP#LGHQWLILHG#PHDVXUHV
DW#DQ#DYHUDJH#FRVW#RI#'6/833#SHU#WRQ1##7KH#UHPDLQLQJ#IRUW\#SHUFHQW
ZLOO#WKXV#FRPH#WKURXJK#XQLGHQWLILHG#FRQWUROV1##7KLV#PHDQV#WKDW/
DFFRUGLQJ#WR#WKH#ORZHU#HVWLPDWH/#WKH#DSSUR[LPDWH#FRVW#SHU#WRQ#RI
UHGXFWLRQ#WKURXJK#WKH#LPSOHPHQWDWLRQ#RI#XQLGHQWLILHG#FRQWUROV#LV
'9/333##>'6/833+193,#.#'43/333+173,@1#
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UHGXFWLRQ#LQ#WKH#FHQWUDO#VFHQDULR1##$#IODW#'43/333#SHU
HYHU\#WRQ#RI#VKRUWIDOO#92&#HPLVVLRQV#UHGXFHG/#IURP
ERWK#LGHQWLILHG#DQG#XQLGHQWLILHG#PHDVXUHV/#LV#DVVXPHG
IRU#WKH#XSSHU#HVWLPDWH1##2XU#VHQVLWLYLW\#DQDO\VLV#VKRZV
WKDW#52325)3#FRVWV#UDQJH#IURP#'3194#ELOOLRQ#WR#'518
ELOOLRQ/#ZLWK# D# FHQWUDO# HVWLPDWH#RI# '414#ELOOLRQ1# #:H
SURYLGH#D#PRUH#GHWDLOHG#EUHDNGRZQ#RI#WKHVH#FRVWV#LQ
7DEOH# %0531# # ,W# LV# LPSRUWDQW# WR# QRWH/# WKDW# WKLV
VHQVLWLYLW\# DQDO\VLV# LV# WKH# RQO\# FDVH# LQ# ZKLFK# WKH
SULPDU\#HVWLPDWH#RI#RXU#FRVW#DQDO\VLV#GLIIHUV#IURP#WKH
FHQWUDO#FDVH#LQ#D#VHQVLWLYLW\#WHVW1##
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Table B-19
Factors Affecting Cost of Major C AAA Provis ions

Provision Cost Analysis? Strategy for Sensitivity Analysis Estimates
Factors Affecting Sensitivity CAAA 2010 Cost

Conduct Uncertainty on Post-
Potential Effect of

 1

Progress Cost for unidentified Yes Continue to examine costs of identified measures in other specific areas. Central Estimate:
Requirements measures is most $1.1 

uncertain. Lower Bound:  Assume average per ton cost of identified measures (e.g.,
$3,500 in Chicago) for all reductions, including unidentified measures. Range:
Central Estimate:  Use cost figure for identified measures for that fraction of ($0.06 - $2.5)
reductions (e.g., $3,500 for 60 percent in Chicago) and assume $10,000 per ton
cost for unidentified measures.  This central estimate reflects more recent cost
per ton information than was applied to our primary cost estimate.  
Upper Bound:  Assume $10,000 per ton cost for all reductions, including
identified measures.  Our cost analysis adopts a conservative approach and
applies this cost per ton value to our primary cost analysis.  

Impact of revised ozone No Emissions projections in the 812 Prospective do not include revisions to the no estimate
standard. ozone NAAQS. 

California Incremental fuel costs Yes Lower Bound:  Assume 7.3 cents per gallon cost from CARB.
Reformulated show wide range and Central Estimate:  Current analysis assumes 12.3 cents per gallon cost from Central Estimate:
Gasoline are most uncertain. CARB. $2.5

Upper Bound:  Assume 17.3 cents per gallon cost from CARB.

Range:
($1.4 - $3.5)Gasoline sale Yes Gasoline sales are a function of vehicle miles traveled (VMT).

quantities are Apply alternative VMT projection for California:  California Motor Vehicle Stock,
important, but less Travel, and Fuel Forecast, California Department of Transportation, November
uncertain. 1997.

Alternative VMT would impact emission scenario.
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Factors Affecting Sensitivity CAAA 2010 Cost

Conduct Uncertainty on Post-
Potential Effect of

 1
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PM NAA Controls Base year emissions No Emissions projections and growth estimates are underlying assumptions of the no estimate
and growth. cost analysis.2

Area specific plans may Yes Strategy for sensitivity analysis includes:
differ from the "model 1) Apply area-specific control measures where available.
plan" applied. 2) Use "model plan" when area plans are unknown. Central Estimate:

$2.2

Range:

($0.9 - $3.3)

Cost per ton estimates Yes Apply upper and lower bound cost estimates for model plan controls based on
and effectiveness of the SCAQMP, the MRI study of agricultural operations, and the PM NAAQS
individual measures. study:

Agricultural Tilling: Low $154/ton (1997 SCAQMP)
High $5,900/ton (midpoint of range from MRI study)

Construction: Low $1,900/ton (50% below value used)
High $5,700/ton (50% above value used)

Paved Roads: Low $50/ton (1997 SCAQMP)
High $1,350/ton (50% above value used)

Unpaved Roads: Low $560/ton (1997 SCAQMP)
High $2,700/ton for rural roads (PM NAAQS)
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Factors Affecting Sensitivity CAAA 2010 Cost

Conduct Uncertainty on Post-
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LEV Costs Will 49-State LEV No Recently agreed to by the 23 automobile manufacturers that sell cars in the US no estimate
occur? and are regulated by EPA.  Four States in the Northeast (MA, ME, NY, VT) have

opted not to join the NLEV program.

Per vehicle costs. Yes Current analysis uses CARB's per vehicle cost estimates.  These estimates are
the lowest and most fully documented, and differ from other industry estimates
by a factor of ten. Central Estimate:

Lower Bound:  50% below study per vehicle cost estimates.
Central Estimate:  Use current study (CARB adjusted for national sales volume)
per vehicle cost estimates. Range:
Upper Bound:  Use unadjusted CARB per vehicle cost estimates. ($1.08 - $2.5)

$2.2

(national and CA LEV
combined)Projected vehicle sales. Yes Vehicle sales data were obtained from EPA's onboard vapor recovery RIA.

Apply alternative sales projection:  DOE's Annual Energy Outlook 1998 - NEMS
Transportation Demand Model.
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Non-Utility Unit-level cost Yes ICI boilers account for 79 percent of the total point source NOx control cost Central Estimate:
Stationary Source equations and cost per estimate in 2010.  Apply +50 percent range.  Other available data are 3-4 years $2.2
NOx Costs ton. old and would not reflect the fact that the control technology is being

manufactured and applied by more sources. Range:
($1.1 - $3.2)

Inventory data No Inventory data elements are well-defined for each point source category.
elements (e.g., no estimate
capacity, operating
rate) used in cost
calculations.

Cap applied to 37 No Current estimates overstate costs for fuel combustors in the 15 States not
States, proposed NOx affected by the NOx cap.  NOx SIP call RIA provides estimates for 22-state no estimate
budgets affect only 22 program. 
States.

Banking not accounted No None no estimate
for.

NOx Per vehicle costs date Yes Lower Bound:  No alternative estimates.  Scale down medium estimate by 50 Central Esimate:
Tailpipe/Useful to 1991 FR Notice. percent. $1.7
Life Standards Central Estimate:  Use current $115 estimate from EPA.

Upper Bound:  No alternative estimates.  Scale up medium estimate by 50 Range:
percent. ($0.83 - $2.5)

Vehicle Sales Yes Same as LEV projected vehicle sales.  See above.

High Enhanced Per vehicle costs are No Alternative per vehicle cost estimates are similar to the costs currently used in
I/M most uncertain. the model. no estimate
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Vehicle registrations No 1990 vehicle registrations are well-documented, and the method used to project
are important, but less future registrations based on population projections is sound. no estimate
uncertain.

Discount Rate Vary the discount rate. Yes Current cost estimates use a five percent discount rate.  Vary the cost estimates Central Estimate:
using two alternative discount rates, three percent and seven percent. $3.0

Range:
($2.8 - $3.2)

Economic Macroeconomic growth No The current methodology for calculating PM emissions relies on activity level no estimate
Growth Case projections may affect projections more than macroeconomic growth rates.  For example, the model
Study cost drivers. uses the USDA agricultural baseline projections of farm acres planted to

calculate PM emissions from agricultural production, the largest source of PM. 
The PM sources influenced by macroeconomic growth rates contribute only
about five percent of total PM emissions.

Notes: Estimates are in billion 1990 dollars.1
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$Q# DGGLWLRQDO# VRXUFH# RI# XQFHUWDLQW\# DVVRFLDWHG D# FRVW# UDQJH# ZRXOG# QRW# EH# YHU\#PHDQLQJIXO# VLQFH
ZLWK#HVWLPDWLQJ#WKH#FRVW#RI#52325)3#UHTXLUHPHQWV EHQHILWV/#DV#ZHOO#DV#FRVWV/#ZRXOG#EH#DIIHFWHG#E\# WKH
VWHPV# IURP# WKH# IDFW# WKDW# WKH# LPSDFW#RI# WKH# UHYLVHG FKDQJHG#1$$461
R]RQH#1$$46# LV# QRW# LQFRUSRUDWHG# LQWR# WKH# 3RVW0
&$$$# VFHQDULR1# #:H# GR# QRW/# KRZHYHU/# FRQGXFW# D
VHQVLWLYLW\#WHVW#GHVLJQHG#WR#FKDUDFWHUL]H#WKH#LQIOXHQFH
RI#WKH#VWULFWHU#1$$461##,Q#WKLV#LQVWDQFH/#GHYHORSLQJ

Table B-20
Rate-of-Progress Cost Sensitivity Summary

Ozone Nonattainment
Area Low Estimate Central Estimate High Estimate

Annual Post-CAAA 2010 Costs (million 1990 dollars)

Chicago-Gary-Lake County $ 430 $ 810 $ 1,400

Dallas-Fort Worth 0.4 0.4 61

El Paso 8.5 8.5 76

Grand Rapids 0.2 0.2 27

Los Angeles-South Coast 0.8 0.8 44

Louisville 0.1 0.1 30

Milwaukee-Racine 120 210 430

Muskegon 0.6 0.6 9.3

Nashville 15 15 130

Salt Lake City 28 28 180

Sheyboygan 0.5 0.5 8.2

Kewaunee Co. WI 0.2 0.2 1.7

Monitowoc Co. WI 1.1 1.1 11.3

Total $ 607 $ 1,080 $ 2,500

30 # QRQDWWDLQPHQW# DUHD# FRQWUROV# DFFRXQW# IRU FRQWUROV1 ##7KH#VHFRQG#SDUW#RI#WKH#VHQVLWLYLW\#DQDO\VLV43
URXJKO\#VHYHQ#SHUFHQW#RI#WRWDO#DQQXDO#FRVWV#LQ#53431 DVVHVVHV#WKH#LPSDFW#RI#KLJKHU#DQG#ORZHU#FRVW#SHU#WRQ
7ZR# VRXUFHV# RI# XQFHUWDLQW\# ZLWK# UHVSHFW# WR# RXU HVWLPDWHV#RQ#WKH#RULJLQDO#VHW#RI#FRQWURO#PHDVXUHV1##,Q
HVWLPDWH# DUH=# +L,# KRZ#ZHOO# WKH#PRGHO# SODQ#PLUURUV FDVHV#ZKHUH#WKHUH#ZHUH#QR#DOWHUQDWLYH#HVWLPDWHV/#ZH
DFWXDO#DSSOLFDWLRQ#RI#FRQWUROV#LQ#QRQDWWDLQPHQW#DUHDV/ DGMXVW#YDOXHV#XS#DQG#GRZQ#E\#ILIW\#SHUFHQW1 ##
DQG#+LL,#KRZ#UHSUHVHQWDWLYH#WKH#FRVW#SHU#WRQ#HVWLPDWHV
XVHG#LQ#WKH#PRGHO#DUH#RI#DFWXDO#FRQWURO#PHDVXUH#FRVWV1
:H# GHYHORS# D# VHQVLWLYLW\# DQDO\VLV# WKDW# LQFRUSRUDWHV
ERWK#IDFWRUV1##:H#DQDO\]H#KRZ#ZHOO#WKH#PRGHO#UHSOLFDWH
VHOHFWHG#6,3#FRQWUROV#E\#DSSO\LQJ#WKH#SURVSHFWLYH#FRVW
HTXDWLRQV# WR# DUHDV# WKDW# KDYH# DOUHDG\# LPSOHPHQWHG

64

65

#:H#XVH#D#VXUYH\#RI#6,3V#GHVLJQHG#LQ#4<<4#DQG#LPSOHPHQWHG64

LQ#4<<81##

# 7KH# VHQVLWLYLW\# DQDO\VLV# GRHV# QRW# UHIOHFW# SRLQW# VRXUFH65

FRQWUROV1
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2XU#DQDO\VLV#KLJKOLJKWV#WZR#SULPDULO\#GLIIHUHQFHV
EHWZHHQ#PRGHO# DQG# DFWXDO# 6,3# GHVLJQV1# # )LUVW/# WKH
PRGHO# SODQ# SUREDEO\# RYHUVWDWHV# WKH# DSSOLFDWLRQ# RI
IXJLWLYH#GXVW#FRQWUROV#LQ#SUDFWLFH1##6HFRQG/#RYHU#KDOI#RI
WKH# DUHDV# WKDW# KDYH# DGRSWHG# HPLVVLRQ# PHDVXUHV
HPSKDVL]HG#SRLQW#VRXUFH#FRQWUROV/#DW#ORZHU#FRVW#WKDQ
UHGXFWLRQV# WKDW# FRXOG# EH# DFKLHYHG# WKURXJK# RWKHU
PHDVXUHV1# #7HVWLQJ# WKH# XQFHUWDLQW\#RI# FRVW#SHU# WRQ
YDOXHV#UHVXOWHG#LQ#D#UDQJH#EHWZHHQ#'31<#DQG#'616#ELOOLRQ
LQ#30 #QRQDWWDLQPHQW#FRVWV1##7RWDO#DUHD#VRXUFH#3043#
FRQWURO#FRVWV#KDG#D#ORZ#HVWLPDWH#RI#'418#ELOOLRQ#DQG#D
KLJK#HVWLPDWH#RI# '616#ELOOLRQ1# #:H#VXPPDUL]H# WKHVH
UHVXOWV#LQ#7DEOH#%0541

Table B-21
Area Source PM Control Cost Sensitivity Analysis, Year 2000
(in million 1990 dollars)

Source Type Estimate Analysis Estimate Estimate
Central Model Plan Sensitivity Low High

Agricultural Burning $ 39  $ 23 $ 20 $ 58

Agricultural Tilling 3.9 1.5 0 20

Beef Cattle Feedlots 1.7 0.3 0.9 2.6

Construction Activity 1,700 1,070 870 2,600

Paved Roads 440 380 13 650

Unpaved Roads  0.8 0.5 0.2 1.2

Total $2,200 $1,500 $907 $3,300

Note:
Examples include banking, trading, and emissions averaging provisions.1 

* Costs are in millions of 1990 dollars.

$QRWKHU#VLJQLILFDQW#SRUWLRQ#RI#WRWDO#&$$$#FRVW#LV HVWLPDWHV#E\#YDU\LQJ#SURVSHFWLYH#FRVWV#XS#DQG#GRZQ
LQFXUUHG#E\#QRQ0XWLOLW\#VWDWLRQDU\#12 #VRXUFHV1##7KLV E\#ILIW\#SHUFHQW1 ##$V#D#UHVXOW/#WKH#FHQWUDO#HVWLPDWH#IRU;
FDWHJRU\#FRQWULEXWHV#DSSUR[LPDWHO\#HLJKW#SHUFHQW#RI 5343#LV#'514#ELOOLRQ/#DQG#FRVWV#UDQJH#IURP#'414#ELOOLRQ
WRWDO#FRVWV#LQ#53431##,WV#FRVWV#UHIOHFW#XQLW0OHYHO#FRVWV#IRU WR#'615#ELOOLRQ1##
FRPEXVWLRQ#SURFHVVHV#DW#LQGXVWULDO/#FRPPHUFLDO/#DQG
LQVWLWXWLRQDO# IDFLOLWLHV1# #:H# LGHQWLI\# WKH# DFFXUDF\# RI
IXWXUH#FRQWURO#FRVWV#DVVHVVPHQW#+QDWLRQZLGH#DQG#IRU
WKH#VXEVHW#RI#27$*#VWDWHV#VXEMHFW#WR#WKH#12 #6,3;
&DOO,#DV#D#VRXUFH#RI#XQFHUWDLQW\#WKDW#PD\#DIIHFW#FRVW # #$IWHU# UHYLHZLQJ# DOWHUQDWLYH# FRVW# VWXGLHV# VSRQVRUHG#E\
SURMHFWLRQV1# # 2XU# HYDOXDWLRQ# RI# WKLV# XQFHUWDLQW\
LQYROYHV#DSSO\LQJ#DOWHUQDWLYH#XQLW#FRVW#HVWLPDWHV1##)RU
WKH#VHQVLWLYLW\#DQDO\VLV/#ZH#HVWLPDWH#XSSHU#DQG#ORZHU

66

66

67$33$2$/$3&2#DQG#WKH#27$*#VWDWLRQDU\#VRXUFH#FRPPLWWHH
(3$#IRXQG#WKH#VWXGLHV#UHOLHG#RQ#WKH#VDPH#VRXUFHV#XVHG#E\#WKH#;45
3URMHFW#7HDP1# #&RQVHTXHQWO\/# WKH# DJHQF\#RSWHG# IRU# WKH# DERYH
PHQWLRQHG#DSSURDFK#WR#YDU\LQJ#FRVW#LQSXWV1
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%\# 5343/#ZH# HVWLPDWH#&DOLIRUQLD*V# UHIRUPXODWHG UHO\# RQ# DVVXPSWLRQV# UHJDUGLQJ# WKH# W\SHV# RI
JDVROLQH#SURJUDP#ZLOO#FRVW#'518#ELOOLRQ#DQQXDOO\1##7KH LPSOHPHQWHG# HPLVVLRQ# FRQWURO# WHFKQRORJ\/# LWV
SURJUDP#LV#D#VLJQLILFDQW#IDFWRU#LQ#WKH#RXU#FRVW#DQDO\VLV/ DVVRFLDWHG# FRVWV# +HVWLPDWHG# DV# FRVWV# SHU# YHKLFOH,/
EHFDXVH# LW# UHSUHVHQWV# HLJKW# SHUFHQW# RI# WRWDO# DQQXDO SURMHFWHG#YHKLFOH#VDOHV/#DQG#WKH#H[WHQW#WR#ZKLFK##/(9
&$$$#FRVWV#DQG#WHQ#SHUFHQW#RI#QDWLRQDO#JDVROLQH#VDOHV1 ZLOO# EH# DGRSWHG# DURXQG# WKH# FRXQWU\1# #:H# FRQGXFW
:H# LGHQWLI\# WZR# SULPDU\# VRXUFHV# RI# XQFHUWDLQW\/ VHQVLWLYLW\#DQDO\VHV# IRU#FRVWV#RI#ERWK# WKH#&DOLIRUQLD
SURMHFWHG# FDU# VDOHV# DQG# SURMHFWHG# JDVROLQH /(9#SURJUDP# DQG# D# 7<06WDWH#/(9#SURJUDP1# #7KH
FRQVXPSWLRQ# OHYHOV1# #7KH# VHQVLWLYLW\# DQDO\VLV# YDULHV DQDO\VHV#UHIOHFW#XQFHUWDLQW\#ZLWK#UHVSHFW#WR#FRVW#SHU
FRVWV#E\#DSSO\LQJ# WKH#KLJK#DQG# ORZ#FRVW#SHU#JDOORQ YHKLFOH# DQG# YHKLFOH# VDOHV1# # 7R# WHVW# WKH# XQFHUWDLQW\
HVWLPDWHV#GHYHORSHG#E\#&$5%1##7KH#WHVW#LQGLFDWHV#WKDW UHODWHG# WR# FDU# VDOHV/# ZH# XVH# DQ# DOWHUQDWLYH# VHW# RI
FRVW# PD\# UDQJH# EHWZHHQ# '417# DQG# '618# ELOOLRQ1 SURMHFWLRQV#IURP#WKH#'HSDUWPHQW#RI#(QHUJ\1##7KH#ORZ
0RUHRYHU/# ZH# LQWHJUDWH# LQWR# WKH# VHQVLWLYLW\# WHVW HVWLPDWH#UHIOHFWV#SHU#YHKLFOH#FRVWV#WKDW#DUH#ILIW\#SHUFHQW
DOWHUQDWLYH# SURMHFWLRQV# RI# FDU# VDOHV# DV# D# SUR[\# IRU EHORZ#EDVHOLQH#FRVWV1##:H#XVH#&$5%*V#KLJK#HVWLPDWHV/
FRQVXPSWLRQ# OHYHOV1 # # &DOLIRUQLD*V# 'HSDUWPHQW# RI ZKLFK#ZHUH#XQDGMXVWHG#IRU#QDWLRQDO#VDOHV#YROXPH/#WR67

7UDQVSRUWDWLRQ# FDOFXODWHG# 907# SURMHFWLRQ GHYHORS#D#KLJK#HVWLPDWH1##2XU#VHQVLWLYLW\#DQDO\VLV#UHVXOW
DSSUR[LPDWHO\#ILYH#SHUFHQW#ORZHU#WKDQ#WKH#SURMHFWLRQ DUH#D#ORZ#HVWLPDWH#RI#'3188#ELOOLRQ#DQG#D#KLJK#HVWLPDWH
ZH#XVH#LQ#WKH#SURVSHFWLYH1##7KLV#ORZHU#907#HVWLPDWH RI# '4167#ELOOLRQ# IRU#&DOLIRUQLD*V#/(9#FRVWV# LQ#53431
HVWLPDHV#FRVWV#RI#'515:#ELOOLRQ#LQ#5343#+FRPSDUHG#ZLWK )RU# D# 7<06WDWH# /(9# SURJUDP/# WKH# HVWLPDWHV# UDQJH
WKH#FHQWUDO#HVWLPDWH#RI#'5178#ELOOLRQ,1## EHWZHHQ# '3186#ELOOLRQ# WR# '4167#ELOOLRQ1# #7KH#FHQWUDO

2XU#HVWLPDWH#RI#ORZ#HPLVVLRQ#YHKLFOH#+/(9,#FRVWV SURJUDP# DQG# '4139# ELOOLRQ# IRU# WKH# 7<06WDWH# /(9
DUH#DOVR#VXEMHFW#WR#VLPLODU#VRXUFHV#RI#XQFHUWDLQW\1##:H SURJUDP1##:H#VXPPDUL]H#UHVXOWV#LQ#7DEOH#%0551##

HVWLPDWHV# DUH# '414# ELOOLRQ# IRU# WKH# &DOLIRUQLD# /(9

#(3$#XVHG#907#SURMHFWLRQV#E\#&DOLIRUQLD#'HSDUWPHQW#RI67

7UDQVSRUWDWLRQ1
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Table B-22
Results of Sensitivity Analysis of LEV Costs

Post-CAAA 2010 Annual Cost (million dollars)

Program Central Low High Alternative VMT

California LEV      $ 1,100      $ 550      $ 1,100          $ 870
49-State LEV         1,060         530         1,300             820

TOTAL      $ 2,200   $ 1,080      $ 2,500       $ 1,700

Note: Columns may not sum to totals due to rounding

&RVWV#DVVRFLDWHG#ZLWK#12[#7DLOSLSH28VHIXO#/LIH :H#SUHVHQW#WKH#GLVFRXQW#UDWH#VHQVLWLYLW\#DQDO\VLV
6WDQGDUGV#DUH#D#VL]DEOH#SRUWLRQ#RI#ERWK#7LWOH#,,#DQG UHVXOWV# LQ#7DEOH#%0561##:H#HVWLPDWH#WRWDO#DQQXDOL]HG
WRWDO#&$$$#FRVWV1##%\#5343/#ZH#HVWLPDWH#WKHVH#FRVWV FRVWV#XVLQJ# WKUHH#GLVFRXQW# UDWHV/# WKUHH#SHUFHQW/# ILYH
ZLOO#FRQWULEXWH#QLQHWHHQ#SHUFHQW#RI#WKH#7LWOH#,,#PRWRU SHUFHQW/# DQG# VHYHQ# SHUFHQW1# # $V# D# UHVXOW/# FRVWV
YHKLFOH#FRVWV1##$V#D#VKDUH#RI#WRWDO#&$$$#FRVWV/#LW#LV#VL[ HVWLPDWHV#YDU\# IURP# WZR#SHUFHQW# WR# ILIWHHQ#SHUFHQW1
SHUFHQW1##.H\#VRXUFHV#RI#XQFHUWDLQW\#DUH#WKH#VDPH#DV 7KH# UHVXOWV# RI# WKH# DQDO\VLV# GR# QRW# DVVHVV# KRZ# WKH
WKRVH# DVVRFLDWHG# ZLWK# /(9/# SHU# YHKLFOH# FRVWV# DQG GLVFRXQW#UDWH#ZRXOG#LPSDFW#D#ODUJH#IUDFWLRQ#RI#WKH#WRWDO
SURMHFWHG#FDU#VDOHV1##6LPLODUO\/#WKH#VHQVLWLYLW\#DQDO\VHV= HVWLPDWHG# FRVWV# LQ# WKH# 3RVW0&$$$# VFHQDULRV1
+L,# VFDOHG# SHU# YHKLFOH# FRVWV# XS# DQG# GRZQ# E\# ILIW\ ([FOXGHG#FRVWV#LQFOXGH#PRWRU#YHKLFOHV#DQG#30 #DUHD
SHUFHQW># DQG# +LL,# XVHG# DOWHUQDWLYH# VDOHV# SURMHFWLRQV VRXUFH#FDWHJRULHV#LQ#QRQDWWDLQPHQW#DUHDV1##0RVW#RI#WKH
JHQHUDWHG# E\# WKH# 'HSDUWPHQW# RI# (QHUJ\1# # 7KH FDSLWDO#FRVWV#DVVRFLDWHG#ZLWK#PRWRU#YHKLFOH#SURYLVLRQV
YDULDWLRQ#RI#FRVW#LQSXWV#SURGXFHG#D#FRVW#UDQJH#RI#'31;6 DUH#LQ#WKH#IRUP#RI#UHVHDUFK#DQG#GHYHORSPHQW1##30
ELOOLRQ#WR#'517;#ELOOLRQ#IRU#53431##$SSOLFDWLRQ#RI#VDOHV DUHD#VRXUFH#FRVWV#DUH#JHQHUDOO\#FDOFXODWHG#XVLQJ#D#FRVW
SURMHFWLRQV#E\#WKH#'HSDUWPHQW#RI#(QHUJ\#UHVXOWHG#LQ SHU# WRQ# HVWLPDWH/# ZKLFK# GRHV# QRW# KDYH# VXIILFLHQW
FRVWV# VOLJKWO\# ORZHU# WKDQ# WKH#FHQWUDO#HVWLPDWH/# '4158 DYDLODEOH#GDWD#IRU#LGHQWLI\LQJ#WKH#GLVFRXQW#UDWH1##
ELOOLRQ#FRPSDUHG#ZLWK#'4198#ELOOLRQ#UHVSHFWLYHO\1##

8QOLNH#WKH#RWKHU#VHQVLWLYLW\#DQDO\VHV/#WKH#GLVFRXQW
UDWH#DIIHFWV#FRVW#HVWLPDWHV#IRU#PXOWLSOH#SURYLVLRQV1##$V
QRWHG/#ZH# FDOFXODWH# WRWDO# DQQXDOL]HG# FRVW# HVWLPDWHV
XVLQJ#D#8#SHUFHQW#GLVFRXQW#UDWH1##+RZHYHU/#YDULDWLRQV
LQ#WKH#GLVFRXQW#UDWH#FDQ#SRWHQWLDOO\#KDYH#D#VLJQLILFDQW
HIIHFW# RQ# WKH# RYHUDOO# FRVW# HVWLPDWH/# EHFDXVH# WKH
GLVFRXQW#UDWH# LV#DOVR#XVHG#DV#DQ#HVWLPDWH#RI#WKH#UHDO
FRVW#RI#FDSLWDO#WR#ILQDQFH#SROOXWLRQ#FRQWURO#HTXLSPHQW1
#2XU# VHQVLWLYLW\# DQDO\VLV# RI# DQQXDOL]HG# IRFXVHV# RQ
VRXUFH# FDWHJRULHV# ZKHUH# DYDLODEOH# LQIRUPDWLRQ# LV
DYDLODEOH# WR# #GLVWLQJXLVK#FDSLWDO# IURP#RSHUDWLQJ#DQG
PDLQWHQDQFH#H[SHQVHV1##6RXUFH#VHFWRUV#DQG#SROOXWDQWV
LQFOXGH#QRQ0XWLOLW\#92&#DQG#12 #DQG#DUHD# VRXUFH;
92&/#12 /#DQG#301;

43
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Table B-23
Discount Rate Sensitivity Analysis for 2010 Cost Estimates

Capital Cost (million 1990 dollars)
Discount Rate Percent Difference

Between 3% and 7%
Rate    Sector  Pollutant 3% 5% 7%

Non-Utility VOC $ 480 $ 501 $ 530 11%

NO 1,400 1,500 1,600 12%x

Area VOC 508 540 570 11%

NO 17 18 20 15%x

PM 430 440 440 2%

Total $ 2,800 $ 3,000 $ 3,100 11%

7KH#VHQVLWLYLW\#DQDO\VHV#DVVHVV#WKH#SRWHQWLDO#HIIHFW WKHVH# VFHQDULRV/# WKH# KLJK# HVWLPDWHV# DUH#PRVW# OLNHO\
RI# XQFHUWDLQW\# RQ# FRPSRQHQWV# RI# WKH# WRWDO#&$$$ UHSUHVHQWDWLYH# RI# XSSHU# ERXQGV1# # 7KHUH# DUH# WZR
FRVWV1# #:H#SURMHFW#FRVWV# IRU#SURJUHVV# UHTXLUHPHQWV/ VRXUFHV# RI# XQFHUWDLQW\# DVVRFLDWHG# ZLWK# WKH# PRWRU
30# QRQDWWDLQPHQW# DUHD# FRQWUROV/# QRQ0XWLOLW\#12 YHKLFOH# SURYLVLRQV1# # 7KH# ILUVW# VRXUFH# LV# SURMHFWLQJ;
VRXUFHV/# DQG# XWLOLW\# HPLVVLRQV/# EDVHG# RQ#PRGHOLQJ IXWXUH#FDU#VDOHV1# #7KH#VHFRQG# LV#WKH#DFFXUDF\#RI#SHU
IXWXUH#HPLVVLRQ#FRQWUROV1##$FFXUDWHO\#LGHQWLI\LQJ#WKH YHKLFOH#FRVWV1##7KH#KLJK#DQG#ORZ#HVWLPDWHV#UHODWLYH#WR
VHW#RI#FRQWUROV#WKDW#ZLOO#EH#DGRSWHG#LQWURGXFHV#D#NH\ WKH#FHQWUDO#HVWLPDWH#GR#QRW#SUHVHQW#DV#ZLGH#D#UDQJH1#
VRXUFH#RI#XQFHUWDLQW\1##7KH#DQDO\VHV#LQGLFDWH#WKDW#WKHUH
PD\#EH#FRQVLGHUDEOH#YDULDELOLW\#LQ#WKH#FRVW#HVWLPDWHV1
+RZHYHU/# LW# LV# LPSRUWDQW# WR#QRWH# WKDW# IRU#PRVW#RI
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