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CANCER RISKS AND NON-CANCER HAZ ARDS

FROM AIR TO XICS IN BIRMI NGHAM, ALABAMA *
October2012

Introduction

Birmingham residents ar@xposed to mtiple air toxcs from multiple sourcg both
stationaryand non-stationgr Although thelefferson Countypepatment of Halth published
the Brmingham Air Toxics Studyin 2009, the results wemot shareé with or debted bythe
public. The aalysis contained in this report $&eto charatelize the magitude of the ance
risks and non-ance hazards msentd by different air toxics in the ambient air ofrBiinghanm
betwea July 2005 and June 2006, to identifye source of those air toxics as thexided in
2005, and to offerecommendations foaceptable lgels of cacerrisks and nonance hazards
for the public to onsider.

Methods

Cancer Risk is expressd as a pbability — for ekample, 1.0 in one million (1.0E-06),
3.4 in 100,000 (3.4E-05), @.5 in 10,000 (2.5E-04). @GeerRisk iscalailated usinghe
following equation:

= 0w iR
Where:

CR= Caner Risk = stimated increm&al lifetime cacerrisk for an individual as a sult of
exposure to a spiic air toxic (unitless, egressd as a pobability (e.g, 1.0 in one million or
1.0E-06))

EC = Exposure Concentian = an estimate afontinuous lifetime inhalation exposure to an
individual air toxc) (expressd in units of g/m®). ECs used in this anaig are th@®5% Uppe
ConfidencelLimit of ambient air conentrdions of air toxcs published in the Birmirgam Air
Toxics Study(JCDH, 2009).

IUR = Inhalation Unit Risk = the uppd&ound of the xcess ance risk estimated to sailt from
continuous exposure to a cemtrdion of 1 microgam of asubstance peubicmeter ofair,

over a70-yearlifetime and asuming a diy inhalation rateef about 20 rfiday (expressed in
units of ( g/m®™). IURs arepublished in EPA’srtegated Risk hformation Sgtem or in EPA’s
Office of Air Quality Planning ad Standards’A DoseResponse Assessment figsessing

! Prepaed byDavid A. Ludder, BS., JD., and published bthe Law Office of David A.
Ludder, THahassegFlorida(http:/Mww.enviro-lawyer.com).




Hedth Risks Associated with Exposure to Hazardous Air Pollutants, Table 1. Prioritized
Chronic DoseResponse Maes (05-2112).”

Non-cance hazard is expressd as a numbe- forexample, 1.0, 5.8, or 0.9. This
number reresats a ratio of theonceatration of a toxic in the air to the cardrdion of a toxc
that is consideesafe Non-ance hazard is alculatel using theollowing equation:

mo- EC
RfC

Where:

HQ = Hazard Quotient = theatio of the Exposure Concertican to the Refemece Conentrdion
(unitless). 1the rdio exceals 1.0, there is ask of deléerious non-ance hedth effects.

EC = Exposure Concentian = an estimate dhe continuous inhalation exposure to an
individual air toxc (expressd in units of mg/rf). ECs used in this anaig are th@®5% Uppe
ConfidencelLimit of ambient air conentrdions of air toxcs published in the Birmirgam Air
Toxics Study(JCDH, 2009).

RfC = Refeene Concatration = & estimate (with unctinty spanningoerhgs an ordeof
magqitude) of acontinuous inhalation exposure contration for achronicduration (up to a 70-
yearlifetime) that is likelyto be without an appciale risk of déeterious non-ance hedth
effects. Thgopulation considecein the derivaon of RfCs includes sensitive subgps (.e.,
children, athmatics, and the eldg (expressed in units of mg®). RfCs arepublished in EPA’s
Integated Risk hformation Sgtem or in EPA’s Ofte of Air Qudity Planning ad Standards’
“A Dose-Response Asssment for Assessirtdedth Risks Associated with Exposure to
Hazardous AiPollutants, Table 1. Prioritized Chronic DoResponse Maes (05-2112).”

Stationary and non-stationary sourceemssiors estimatesfor speific air toxics in
Jefferson Countyarepublished in EPA’s 2005 PoiSource Mtional Emissionsniventory
These stimates ar@ised in this ana$ys to estimate that pdron of eat exposure concgration
which is attributable to stationaand non-stationgrsource. These mabeunderestimates of
actua emissions.

Data Sources

Exposure Concentrations. Birmingham Air Toxics Stdy (JCDH, 2009). A one year(July
2005 to dine 2006) #ort to sample air toxis at fourmonitoring sites byhe &fferson County
Depatment of Halth. Calculated the5% Uppe Confidene Limit (UCL) of ambient air
concentrations Fg/m°) of ar toxics. Published dtttp:/Avww.enviro-lawyer.com/BATS.pdfand
http:/Mww.jcdh.og/misc/ViewBLOB.aspxBLOBId=182




Toxicity Values (RfCs andlURs): EPA’s Integated Risk hformation Sgtem (RIS),
http:/Avww.epa.gv/iris/indexhtml, and “A Dose-Reponse Assessment fAssessindgdedth
Risks Associated with Eposure to Haardous Air Pollutants, Table 1. Priorét Chronic Dose
Response Maes (05-2112),” EPA’s Office of Air Quality Planning ad Standards (BQPS),
http:/Mww.epa.gv/ttn/atw/toxsourcésummaryhtml.

EmissionEstimates EPA’s 2005 PoinSource Mtional Emissionsniventoryincluded in the
National Air Toxics Assessment (2005ncludes a inventoryof air toxic emission estiates
from stationaryand non-stationgrsource at the countlevel.
http:/Avww.epa.gv/ttn/atw/nata2005/tables.htmThese mabeunderestimates of @ual
emissions.

Summary of Findings
Geneal

. Of the thre Brminghan monitoring sites, Shuésworth hd the hidnest agregate
caner tisk ( CR=2.07E-04 or 2.07 in 10,000). Bla 1. This agregate isk is twice that
of the @grecate @nce risk recommended Hew (  CR=1.0E-04).

. The @ggrecate @nce risk at Eat Thomas ( CR=1.43E-04 or 1.43 in 10,000)c&North
Birmingham ( CR=1.46E-04 or 1.46 in 10,000) meessentiallyequivalent. Thles 3
and 5. Thee agrecate @nce risks ae 1.4 times the agegate @ance risk recommended
below ( CR=1.0E-04).

. The agrecate @nce risk at Providene - in rual Jefferson County was the lowest (
CR=1.09E-04 or 1.09 in 10,000). ke 7. This agregate @nce risk is essentially
equivalent to theggregate @ance risk recommended bdew (  CR=1.0E-04).

. Of the thre urba Birmingham monitoring sites, Shuttlesworth had thenbig non-
caner haard ( HQ=60.0) Table 2. Thisggregate noneaner haard is ceinly in
excess of theggrecgate noneane@r haard reommended belowHl=1.0).

. The a@ggrecate noneane@r haard at East Thomas HQ=43.3)and Noth Birmingham (
HQ=44.5)were essetially equivalent. Thles 4 and 6. This gegate nonean@r haard
is certanly in excess of the gegate noneaner haard reommended belowHl=1.0).

. The a@grecate noneane@r haard at Providencein rurd Jefferson County was the
lowest ( HQ=26.4) Table 8. Thisggregate nonean@r haard is ceainly in excess of
the agregate nonean@r haard reommended belowHl=1.0).

Findings by Site

. Cancer Risks at Shuttlesworth. The @gregate @ance risk at Shuttlesworth was 2.07E-
04 (2.07 in 10,000). Tde 1. The dur largest cacerrisk drivers &Shuttesworth wee



Benzene (30.1%, CR=6.2385)), Formaldehye (25.8% CR=5.34E-05), Agenic
(16.8%, CR=3.48E-05pnd N@hthalene4.4%, CR=1.94E-05). able 1 &Figures 3,
19. Eab of these individual toxant @nce risk levds exceeals the cacerrisk level
recoommended fomdividual toxcants below CR=1.0E-06). Thagregate @ance risk
attributable to toics from stationar source alone wa approximately.71E-05. kgure
4. The fourdargest cacerrisk drivers #ributable to stationargource wereArsenic
(16.8%, CR=3.48E-05Naphthalee (5.8% CR=1.20E-05), Bnzene%.6%, CR=1.15E-
05), and Brmaldehye (4.4% CR=9.02E-06). igure 4.

Non-cance hazards at Shuttlesworth. The @gregate nonean@r haard at
Shuttkesworth wa 60.0. Table 2. Thsvo largest non-cacerhazard drives at
Shuttlesworth wee Acrolen (88.4%, HQ$3.1) and Maganesg6.3%, HG3.8). Tdle
2 & Figures 5, 29. Edtof these individual toxant noneaner haard levels exceks the
non-cancerhazard levierecommended fomdividual toxcants belowklQ=1.0) The
agyrecate nonean@r haard attributable to togs from stationarysource alone wa
approximately20.7. Figire 6. Theawo largest non-cacerhazard drives attributable to
stationarysource wereAcrolein (25.2%, HR%5.1) and Maganesg6.3%, HR=3.8).
Figure 6.

Cancerrisks at East Thomas. The @grecate @nce risk at Eat Thomas was 1.46E-04
(1.43in 10,000). Tale 3. The thre lagest cacerrisk drivers &East Thomas wer
Fomaldehyle (46.9% CR=6.87E-05), Bnzene 17.8%, CR=2.60E-05) na

Naphthalee (7.9% CR=1.16E-05). Tae 3 & Figures 7, 19. Ezh of these individual
toxicant cacerrisk levels exceads the cacerrisk level reommendeddr individual
toxicants below CR=1.0E-06). Thagregte @nce risk attributable to toxics from
stationarysource alone wa approximatel\8.97E-05. ure 8. Thefour laigest cacer
risk drivers #tributable to stationargource wereFomaldehyle (8.0% CR=1.16E-05),
Arsenic(5.0%, CR=7.31E-06Naphthalae (4.9% CR=7.15E-06), d Benzene (3.3%,
CR=4.81E-06). mgure 8.

Non-cance hazards at East Thonas. The g@gregate noneaner haard at East Thomas
was 43.3. Thle 4. The two lyest non-cacerhazard drives at Eat Thomas were
Acrolein (92.2%, H@39.9) aad Man@nesg2.9%, HGZ1.2). Tdle 4 & Figures 9, 29.
Ead of these individual togant nonean@r haard levels excels the non-aacerhazard
level reommendeddr individual toxcants belowlQ=1.0) The @gregate nonean@r
hazard #ributable to toics from stationgr source alone wa approximatelyl 3.3.

Figure 10. Thewo largest non-cacerhazard drives attributable to stationasource
were Aaolein (26.3% HQ=11.4)and Mangnesg2.8%, H&1.2). Fgure 10.

Cancerrisks at North Birmingham. The @grecate @nce risk at Noth Birmingham
was 1.46E34 (1.46 in 10,000). Tde 5. The dur largest cacerrisk drivers &North
Birmingham wee Formaldehye (38.5% CR=5.62E-05), BnzeneZ2.7%, CR=3.31E-
05), Naphthalene §.4%, CR=1.23E-05),ra Arsenic(7.1%, CR=1.03E-05)Table 5 &
Figures 11, 19. b of these individual toxcant cancerrisk levels exceds the cacer
risk level reommendeddr individual toxcants below CR=1.0E-06). Thagyrete



caner fisk attributable to toxs from stationar source alone wa approximately.45E-
05. Figure 12. Thdour laigest cacerrisk drivers #ributable to stationargource were
Arsenic(7.1%, CR=1.03E-05Fomaldehyle (6.5% CR=9.50E-06), Nahthalene§.2%,
CR=7.58E-06), ad Benzene (4.2%, CR=6.12@6). Hgure 12.

Non-cance hazards at North Birm ingham. The @gregate nonean@r haard at North
Birmingham was 44.5. Tde 6. The two lgest non-cacerhazard drives at Noth
Birmingham wee Aaolein (92.7% HQ=41.2)and Mangnesg2.9%, HG1.3). Tdle 6
& Figures 13, 29. Edrcof these individual toxant nonean@r haard levels excels the
non-cancerhazard levierecommended fomdividual toxcants belowklQ=1.0) The
agyrecate nonean@r haard attributable to togs from stationarysource alone wa
approximatelyl3.7. Figire 14. Thawo largest non-cacerhazard drives attributable to
stationarysource wereAcrolein (26.4%, H@11.7) ad Man@nesg2.9%, HG-1.3).
Figure 14.

Cancerrisks at Providence. The @gregate @nce risk at Providene was 1.09E-04
(2.09 in 10,000). Tale 7. Thedur largest cacerrisk drivers &Providence wre
Fomaldehyle (75% CR=8.18E-05), Aetaldehyle (4.8% CR=5.24E-06), Bnzene
(4.5%, CR=4.87E-06)and Carbon @trachloride 38.6%, CR=3.97E-06). able 7 &
Figures 15, 19. HE of these individual toxcant cacerrisk levels excess the cacer
risk level reommendeddr individual toxcants below CR=1.0E-06). Thagyrete
caner fisk attributable to toxs from stationar source alone wa approximately®.87E-
05. Figure 16. Thdargest cacerrisk driver dtributable to stationargource was
Fomaldehyle (12.7% CR=1.38E-05). igure 16.

Non-cance hazards at Frovidence. The @gregate nonean@r haard at Providence
was 26.4. Thle 8. The legest non-cacerhazard driveat Providene wa Acrolen
(94.7%, HE25.0). Thle 8 &Figures 17, 29. Theon-cacerhazard levieof Acrolein
exceeds the nocaner haard level reommendeddr individual toxcants below
(HQ=1.0). The ggreate noneane@r haard attributable to togs from stationarysource
alone wa approximately.5. Figire 18. Thdargest non-cacerhazard drive
attributable to stationargource was Acolein (27% HQ=7.1) Figure 18.

Findings by Toxicant

Acrolein was the dominant norance hazard dwer & all four sites (88.4%, 92.2%
92.7%, 94.7%) Tables 2, 4, 6, 8 &igures 5, 9, 13, 17, 29. Omational scie,
Acrolein acounts for 75% othe non-ance hazard. e non-ance hazard lgel of
Acrolein at evey monitoring site excels the non-aacerhazard levierecommended for
individual toxcants belowlQ=1.0) 71.5% of Acolein emissions inefferson County
arefrom non-stationarsourcs. Figures 30, 32. 28.5%f Acrolein emissions in
Jefferson Countyarefrom stationarysourcs. Figires 30, 32. Stationafynajor and
area) souces ofAcrolein aremapped ad listed in
http:/batchgo.com/map/03@2cdE6251216d21f961fcO07.




Manganesewas the seond lagest non-cacerhazard driveat dl three urba
Birmingham monitoring sites (6.3%2.9%, 2.9%) Tables 2, 4, 6 &igures 5, 9, 13, 29.
The non-ance hazard legels of Man@neseat all threeurban monitoringsites exceed the
non-cancerhazard levierecommended fomdividual toxcants belowKlQ=1.0) 100%

of Manganeseemissions ingfferson Countyarefrom stationarysourcs. Figires 31, 33.
Stationary(major and are) souces ofManganesearemapped ad listed in
http://batchgo.com/map/labe58683dce4d61ddfOb281bf0a

Formaldehyde was the dominantance risk driverat East Thomag18.0%, CR=6.87E-
05), North Brmingham (38.5%, CR=5.62E-05nd Providene (75% CR=8.18E-05).
Tables 3, 5, 7 &igures 7, 11, 15, 19. dfmaldehye wa the second tgest cacerrisk
driver & Shuttesworth (25.8%CR=5.34E-05). Tae 1 &Figures 3, 19. Theaner risk
levels of Formaldehye at d monitoring sites exceed theance risk leved recommended
for individual toxcants below CR=1.0E-06). On aational scie, Fomaldehyle has
been idatified as a dominantance risk driver 83.1% of Brmaldehge emissions in
Jefferson Countyarefrom non-stationgrsourcs. Figires 21, 35. 16.9%f
Fomaldehyle emissions inefferson Countyarefrom stationarysourcs. Figires 21, 35.
Stationary(major and are) souces ofFomaldehyle ae mappd and listed in
http:/batch@o.com/map/ba8441d@a0al5b1a0052d34 2474

Benzenewas the dominantamce risk driverat Shuttlesworth (30.1%, CR=6.23E-05)
Table 1 &Figures 3, 19. Bnzene wsaithe second tgest cacerrisk driver & North
Birmingham (22.7%, CR=3.3185) and Eat Thomas (18.2%, CR=2.60E-05)ables 3,
5 & Figures 7, 11, 19. é&nzene wathe third largst cacerrisk driver & Providence
(4.5%, CR=4.87E-06) The @nce risk levds of Benzene at all monitoringites exceed
the cacerrisk level reommendeddr individual toxcants below CR=1.0E-06). 81.5%
of Benzene missionsin Jefferson Countyarefrom non-stationgrsourcs. Figires 20,
34. 18.5% of Bnzene missionsin Jefferson Countyarefrom stationarysourcs.
Figures 20, 34. Stationafynajor and ar@) souces ofBenzene a& mappd and listed in
http:/batchgo.com/map/49¢6b455f3408120§9735f0236€1.

Arsenic was the third lagest cacerrisk driver @ Shuttesworth (16.8%CR=3.48E-05).
Table 1 &Figures 3, 19. Agenic wa the fourth lagest cacerrisk driver @ North
Birmingham (7.1%, CR=1.03B5). Table5 & Fgures 11, 19. Argsac was thdifth
largest caicerrisk driver @ East Thomas (5%, CR=7.3116). Table3 & FHgures 7, 19.
Arsenicwas theifth largest cacerrisk driver & Providence3.6%, CR=3.87E-06).
Table 7 &Figures 15, 19. Theaner risk levels of Arsaic at all monitoringsites exceed
the cacerrisk level reommendeddr individual toxcants below CR=1.0E-06). 100%
of Arsenic emissions inefferson Countyarefrom stationarysources. Figires 21, 36.
Stationary(major and are) souces ofArsenicaremapped ad listed in
http:/batchgo.com/map/781a588634f40846bb879d#94561

Naphthalenewas the durth largest cacerrisk driver a Shuttesworth (9.4%
CR=1.94E-05). Tle 1 &Figures 3, 19. Nahthalene \&s the third lagest cacerrisk
driver & North Bimminghan (8.4%, CR=1.23E-05)Table 5 &Figures 11, 19.



Naphthalee was the third largst cacerrisk driver @ East Thomas (7.9%, CR=1.16E-
05). Table3 & Figures 7, 19. Theance risk levds of Naphthalee at 8 three urba
monitoring sites excekthe cacerrisk level reommendeddr individual toxcants below
(CR=1.0E-06). 38.4%f Ngohthalene missionsin Jefferson Countyarefrom non-
stationarysourcs. Figires 22, 37. 61.6%f Naphthalene missionsin Jefferson County
arefrom stationarysource. Figures 22, 37. Stationaspurce of Naphthkene ae
mapped ad listed inhttp://batchgeo.com/map/8e46344f80d6847e756172df13¢c8

1,3-Butadienewas the durth largest cacerrisk driver a Shuttesworth (9.4%
CR=1.94E-05). Tlle 1 &Figures 3, 19. 1,Butadiene wa the third largst cacerrisk
driver & North Bimminghan (8.4%, CR=1.23E-05)Table 5 &Figures 11, 19. 1,3-
Butadiene wa the fourth lagest cacerrisk driver 4 East Thomas (5.8%, CR=8.5408).
Table 3 &Figures 7, 19. 1,Butadiene wa the eipth largest cacerrisk driver &
Providencg1.0%, CR=1.10E-06)Table 7 &Figures 15, 19. Theaner 1isk levels of
1,3-Butadiene gall monitoring sites exceed tlsaner 1risk level reommended for
individual toxicants below CR=1.0E-06). 92.3% df,3-Butadiene missionsin
Jefferson Countyarefrom non-stationgrsourcs. Figures 23, 38. 7.7%f 1,3-Butadiene
emissions in &fferson Countyarefrom stationarysourcs. Figires 23, 38. Stationary
(major and are) souces ofl,3-Butadiene ee maped and listed in
http://batchggo.com/map/19556f088852b37e09743361b6d872

p-Dichlorobenzenewas the sixthdrgest cacerrisk driver & Shuttesworth (2.6%
CR=5.30E-06). Tle 1 &Figures 3, 19. @ichlorobenzene was theeventh lagest
caner fisk driver & North Birminghan (2.6%, CR=3.86E-06)Table 5 &Figures 11, 19.
p-Dichlorobenzene was theighth largest cacerrisk driver @ East Thomas (2.4%,
CR=3.44E-06). Tale 3 &Figures 7, 19. ichlorobenzene was thsixth largest cacer
risk driver & ProvidenceZ.9%, CR=3.17E-06). able 7 &Figures 15, 19. Theaner
risk levels of pbichlorobenzene at all monitoringites exceed theance risk leve
recoommended fomdividual toxcants below CR=1.0E-06). 100% gf-Dichlorob@&zene
emissions in gfferson Countyarefrom stationarysourcs. Figires 24, 39. Stationary
(major and are) souces ofp-Dichlorob&zene a& mappd and listed in
http://batch@o.com/map/7313db8eb4@2eldb64e9720116cd

Carbon tetrachloride was the seenth larg@st cacerrisk driver & East Thomas (2.8%,
CR=4.15E-06). Tlle 3 & Figures 7, 19. Céon tetrabloride was the sixh largest
caner fisk driver & North Birminghan (2.8%, CR=4.07E-06)Table 5 &Figures 11, 19.
Carbon tetrehloride was the seveh largest cacerrisk driver a4 Shuttesworth (1.9%
CR=3.93E-06). Tlle 1 &Figures 3, 19. Chon tetrabloride wa the fourth lagest
caner tisk driver & Providence3.6%, CR=3.97E-06). able 7 &Figures 15, 19. The
caner isk levels of p-Diblorobenzenetall monitoring sites exceed tleaner risk
level reommendeddr individual toxcants below CR=1.0E-06). 100% aTarbon
tetradloride emissions inefferson Countyarefrom stationarysourcs. Figires 25, 40.
Stationary(major and are) souces ofCarbon tetrehloride ae maped and listed in
http://batch@o.com/map/9b05c6444707 dd@a8232b116f6bb28




Acetaldehyde was the ssond lagest cacerrisk driver & Providence4.8%, CR=5.24E-
06). Table7 & Fgures 15, 19. Aetaldehyle wa the ninth largst cacerrisk driver &
Shuttlesworth CR=3.56E-06). Tiale 9. Ac¢aldehyle wa the sixh largest cacerrisk
driver & East Thomas (3.2%, CR=4.62B). Table3 & Figures 7, 19. Aetaldehye
was the ninth largst cacerrisk driver @ North Birminghan (2.5%, CR=3.70E-06)
Table 5 &Figures 11, 19. Theaner risk levels of Aetaldehge at # monitoring sites
exceed theance risk levd recommended fomdividual toxcants below CR=1.0E-06).
86.4% of Aetaldehge emissions inefferson Countyarefrom non-stationgrsourcs.
Figures 26, 42. 13.6%f Acetaldehgle emissions inefferson Countyarefrom stationary
source. Figures 26, 42. Stationafynajor and ar@) souces ofAcetaldehyle ae
mapped ad listed inhttp://batchgeo.com/map/46122352&f7430801.762dba49f5¢

Ethylbenzenewas the mghth laigest cacerrisk driver & North Birminghan (2.6%,
CR=3.80E-06). Tale 5 &Figures 11, 19. Ethlgenzene wathe ninth largst cacerrisk
driver & East Thomas (CR=3.42E-06Jable 9 &Figure 19. Ethlpenzene wsathe tenth
largest caicerrisk driver @ Shuttesworth (CR=2.81106). Table9 & Figure 19. The
caner 1isk levels of Ethipenzene at the tee uban Brminghan monitoring sites exceed
the cacerrisk level reommendeddr individual toxcants below CR=1.0E-06). 81.1%
of Ethylbenzene emissions ieflerson Countyarefrom non-stationgrsourcs. Figires
27,41. 18.9% of Ethlgenzene emissions irflerson County@refrom stationary

source. Figures 27, 41. Stationafynajor and ar@) souces ofEthylbenzene & mappd
and listed imttp://batchggo.com/map/9041c0d8423be097bFe72ef2888b3

Benzo(a)pyrene was the ninth lamgst cacerrisk driver & Shuttesworth (CR=3.30©6).
Table 9 &Figure 19. EBnzo(a)pyenewas the teth largest cacerrisk driver @ North
Birmingham (2.3%, CR=3.4186). Table5 & Fgures 11, 19. Theance risk levds of
Benzo(a)pyeneat the thre urba Birmingham monitoring sitesxeeal the cacerrisk
level rcommendeddr individual toxcants below CR=1.0E-06). 58.6% of
Benzo(a)pyeneemissions ingfferson Countyarefrom non-stationgrsourcs. Figires
28, 43. 41.4% of Bnzo(a)pyeneemissions ingfferson Countyarefrom stationary
source. Figures 28, 43. Stationafynajor and ar@) souces ofBenzo(a)pyeneare
mapped ad listed inhttp://batchgeo.com/map/bc6602&ef870fa0ba541e63dafa

1,3-Hexadhlorobutadiene was the keventh lagest cacerrisk driver @ Shuttesworth
(CR=1.70E-06). @ble 9 &Figure 19. 1,3Hexachlorobutadiee wa the tenth largst
caner nisk driver & East Thomas (CR=2.50E-06)Jable 9 &Figure 19. 1,3-
Hexachlorobutadiee was the eleveth largest cacerrisk driver @ North Birminghan
(CR=2.31E-06). @ble 9 &Figure 19. 1,3exachlorobutadiee wa the seventh lgest
caner fisk driver & ProvidenceCR=2.18E-06). Tales 7, 9 &Figures 15, 19. The
caner 1isk levels of 1,3-Heachloobutadiene taall monitoring sites exceed tican@r
risk level reommendeddr individual toxcants below CR=1.0E-06). 100% df,3-
Hexachlorobutadige emissions inefferson Countyarefrom stationarysourcs.



Risk and Hazard Ma nagement Remmmendations

Acceptable ance risk and norcane@r haard levels should be tigmined bythe exposed
community not bureacras and not industry

Individual air toxc con@ntrdions should noexceed adazard @otient of 1.0. This
means that ductions in emissions of Acrolein and Maneseshould be implemented to
proted¢ human health. igure 29.

Multiple airtoxics that mayaffect the sae targ@t organ/system should not eeeal an
agyrecate nonean@r haard of 1.0 (Kzard hdex=1.0). f, after reductions of individual
air toxic conentraions exealing aHazard Qotient of 1.0 the Haard hdex sill

exceeds 1.0,dalitional emission reductions should be implemented to protect human
health.

Individual air toxc con@ntrdions should noexceed &ance Risk Level of 1.0E-06 (1
in one million). This reans tharedudions in emis®ns of Benzene, Fanaldehyle,
Arsenic Naphthalee, 1,3-Ritadiene, @ichlorobenzene, Carbon Tedloride,
Acetaldehye, Ethybenzene, Bnzo(a)pyene and 1,3-kxachlorobutadienshould be
implemented to proté©iuman health. igure 19.

Multiple airtoxic conentrdions should noexceed a agyregate Caner Risk Level of
1.0E-04 (1 in 10,000).f,lafter reductions of individual air tag con@ntraions
exceedingCR=1.0E-06 the agecate @nce risk still exceals 1.0E-04, additional
emission reductions should be implemented to prédt@man health.
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Table 1

CANCER RISK FROM AIR TOXICS
4113 Shuttlesworth Drive Birmingham

Chemical Cancer Risk Contribution to Contribution from
Aggregate Risk | Stationary Sources

Benzene 6.23E05 30.1% 18.5%
Formaldehyde 5.34E05 25.8% 16.9%
Arsenic 3.48E05 16.8% 100%
Naphthalene 1.94E05 9.4% 61.6%
1,3-Butadiene 7.35E06 3.6% 7.7%

p-Dichlorobenzene 5.30E06 2.6% 100%
Carbon Tetrachloride 3.93E06 1.9% 100%
Others 2.05E05 9.8%

AGGREGATE 2.07E04 100%

CANCER RISK




Figure 3

CANCERISK FROM AIR TOXICS

4113 Shuttlesworth Drive Birmingham
AGGREGATE CANGHESK = 2.07&4

m Benzene (30.1%)

m Formaldehyde (25.8)

m Arsenic (16.8%)

m Napthalene (9.4%)

m 1,3-Butadiene (3.6%)

m p-Dichlorobenzene (2.6%)

m Carbon Tetrachloride (1.9%)

m Others (9.8%)




Figure 4

CANCERISK FROM AIROXICS

4113Shuttlesworth Drive- Birmingham
'tz ' d E Z Z/"< &ZKD ~"d d/KE Zz "kO0bZ "~ H 06X

m Arsenic (16.8%)
m Napthalene (5.8%)

m Benzene (5.6%)
m Formaldehyde (4.4%)

m p-Dichorobenzene (2.6%)

m Carbon Tetrachloride (1.9%)
m 1,3-Butadiene (0.3%)
Others-Not Classified (9.8%)
O Non-Stationary (52.7%)




Table 2

NONCANCER HAZARD FROM AIR TOXICS
4113 Shuttlesworth Drive Birmingham

Chemical Hazard Quotient Contribution to Contribution from
Aggregate Hazard| Stationary Sources

Acrolein 53.1 88.4% 28.5%
Manganese 3.8 6.3% 99.7%
Acetonitrile 1.0 1.6% 100%
Arsenic 0.5 0.9% 100%
Formaldehyde 0.4 0.7% 16.9%
Benzene 0.3 0.4% 18.5%
Lead 0.2 0.4% 99.8%
Others 0.7 1.2%

AGGREGATE NON

0
CANCER HAZARD ©0.0 100%




Figure 5

NONCANCER HAZARD FROM AIR TOXICS
4113 Shuttlesworth Drive Birmingham

AGGREGATE NaMNCER HAZARD = 60.0

m Acrolein (88.4%)

m Manganese (6.3%)

m Acetonitrile (1.7%)

m Arsenic (0.8%)

m Formaldehyde (0.7%)
m Benzene (0.3%)

w Lead (0.2%)

m Others (0.7%)




Figure 6

NONCANCER HAZARD FROM AIR TOXICS
4113Shuttlesworth Drive- Birmingham

AGGREGATENONE Z , « Z &ZKD ~d d/KE Zz "KhZ "~ H |
m Acrolein (25.2%)

m Manganese (6.3%)

m Acetonitrile (1.7%)

m Arsenic (0.8%)

m Lead (0.3%)

m Formaldehyde (0.1%)

= Benzene (0.1%)

Others-Not Classified (1.2%)

0 Non-Stationary (64.3%)




Table 3
CANCER RISK FROM AIR TOXICS

841 Finley AvenueEast Thomas

Chemical Cancer Risk Contribution to Contribution from
Aggregate Risk | Stationary Sources

Formaldehyde 6.87E05 46.9% 16.9%
Benzene 2.60E05 17.8% 18.5%
Naphthalene 1.16E05 7.9% 61.6%
1,3-Butadiene 8.54E06 5.8% 7. 7%

Arsenic 7.31E06 5.0% 100%
Acetaldehyde 4.62E06 3.2% 13.6%
Carbon Tetrachloride 4.15E06 2.8% 100%
p-Dichlorobenzene 3.44E06 2.4% 100%
Others 1.20E05 8.2%

AGGREGATE 1.46E04 100%

CANCER RISK




Figure 7
CANCER RISK FROM AIR TOXICS

841 Finley AvenueEastThomas
AGGREGATE CANCER RISK =0446E

m Formaldehyde (46.9%)

m Benzene (17.8%)

m Napthalene (7.9%)

m 1,3-Butadiene (5.8%)

m Arsenic (5.0%)

m Acetaldehyde (3.2%)

m Carbon Tetrachloride (2.8%)
m p-Dichlorobenzene (2.4%)

Others (8.2%)




Figure 8
CANCER RISK FROM AIR TOXICS

841Finley Avenue EastThomas
'tz ' d E Z Z/"< &ZKD *"d d/KE Zz "k0bZ ~ H iXC

m Formaldehyde (8.0%)

m Arsenic (5.0%)

m Napthalene (4.9%)

m Benzene (3.3%)

m Carbon Tetrachloride (2.8%)
m 1,3-Butadiene (0.5%)

m p-Dichlorobenzene (2.4%)

m Acetaldehyde (0.4%)
Others-Not Classified (8.2%)
O Non-Stationary (64.6%)




Table 4
NONCANCER HAZARD FROM AIR TOXICS

841 Finley AvenueEastThomas

Chemical Hazard Quotient Contribution to Contribution from
Aggregate Hazard| Stationary Sources

Acrolein 39.9 92.2% 28.5%
Manganese 1.2 2.9% 99.7%
Acetonitrile 0.6 1.2% 100%
Formaldehyde 0.5 1.2% 16.9%
Acetaldehyde 0.2 0.3% 13.6%
1,3-Butadiene 0.1 0.3% 7.7%

Others 0.6 1.5%

AGGREGATE NON

0
CANCER HAZARD 43.3 100%




Figure 9
NONCANCER HAZARD FROM AIR TOXICS

841 Finley AvenueEast Thomas
AGGREGATE NAOMNCER HAZARD = 43.3

m Acrolein (92.2%)

m Manganese (2.9%)

m Acetonitrile (1.2%)

m Formaldehyde (1.2%)
m Acetaldehyde (0.3%)
m 1,3-Butadiene (0.3%)

m Others (1.5%)




Figure 10
NONCANCER HAZARD FROM AIR TOXICS

841 Finley AvenueEast Thomas
AGGREGATENONE Z , « Z &ZKD ~d d/KE Zz "KhZ ~ H |

m Acrolein (26.3%)

m Manganese (2.8%)

m Acetonitrile (1.4%)

m Formaldehyde (0.2%)

m Acetaldehyde (0.1%)

m 1,3-Butadiene (0.02%)
Others-Not Classified (1.4%)

O Non-Stationary (67.9%)




Table !

CANCER RISK FROM AIR TOXICS
3009 28th Street North North Birmingham

Chemical Cancer Risk Contribution to | Contribution from
Aggregate Risk | Stationary Sources

Formaldehyde 5.62E05 38.5% 16.9%
Benzene 3.31E05 22. 1% 18.5%
Naphthalene 1.23E05 8.4% 61.6%
Arsenic 1.03E05 7.1% 100%
1,3-Butadiene 5.46E06 3.7% 7.7%

Carbon Tetrachloride 4.07E£06 2.8% 100%
p-Dichlorobenzene 3.86E06 2.6% 100%
Ethylbenzene 3.80E06 2.6% 18.9%
Acetaldehyde 3.70E06 2.5% 13.6%
Benzo(a)yrene 3.41E06 2.3% 41.4%
Others 9.80E06 6.7%

AGGREGATE 1.46E04 100%

CANCER RISK




Figure 11

CANCER RISK FROM AIR TOXICS

3009 28th Street North- North Birmingham
AGGREGATE CANCER RISK =0446E

m Formaldehyde (38.5%)

m Benzene (22.7%)

m Napthalene (8.4%)

m Arsenic (7.1%)

m 1,3-Butadiene (3.7%)

m Carbon Tetrachloride (2.8%)

m p-Dichlorobenzene (2.6%)

m Ethylbenzene (2.6%)
Acetaldehyde (2.5%)

m Benzo(a)pyrene (2.3%)

Others (6.7%)




Figure 12

CANCER RISK FROM AIR TOXICS
300928th Street North- North Birmingham
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m Arsenic (7.1%)

m Formaldehyde (6.5%)

m Napthalene (5.2%)

m Benzene (4.2%)

m 1,3-Butadiene (0.3%)

m Carbon Tetrachloride (2.8%)
m p-Dichlorobenzene (2.6%)

m Benzo(a)pyrene (1.0%)

m Ethylbenzene (0.5%)

m Acetaldehyde (0.3%)
Others-Not Classified (6.7%)
O Non-Stationary (62.8%)




Table 6

NONCANCER HAZARD FROM AIR TOXICS

Acrolein
Manganese
Formaldehyde
Acetonitrile
Lead
Acetaldehyde
Others

AGGREGATE NON
CANCER HAZARD

3009 28th Street North- North Birmingham

Chemical Hazard Quotient Contribution to Contribution from
Aggregate Hazard| Stationary Sources

41.2
1.3
0.4
0.4
0.2
0.2
0.8

44.5

92.7%
2.9%
1.0%
0.8%
0.4%
0.4%
1.8%

100%

28.5%
99.7%
16.9%
100%
99.8%
13.6%




Figure 13

NONCANCER HAZARD FROM AIR TOXICS

3009 28th Street North- North Birmingham
AGGREGATE NAOMNCER HAZARD = 44.5

m Acrolein (92.7%)

m Manganese (2.9%)

m Formaldehyde (1.0%)
m Acetonitrile (0.8%)

m Lead (0.4%)

m Acetaldehyde (0.4%)

m Others (1.8%)




Figure 14

NONCANCER HAZARD FROM AIR TOXICS

3009 28th Street North-North Birmingham
AGGREGATENONE Z , « Z &ZKD ~d d/KE Zz "KhzZ " H iiX6é

m Acrolein (26.4%)

m Manganese (2.9%)

m Formaldehyde (0.2%)

m Acetonitrile (0.9%)

m Lead (0.5%)
m Acetaldehyde (0.1%)
Others-Not Classified (1.8%)

O Non-Stationary (67.4%)




Table 7

CANCER RISK FROM AIR TOXICS
1801 Bruce Shaw Road, Providence

Chemical Cancer Risk Contribution to | Contribution from
Aggregate Risk| Stationary Sources

Formaldehyde 8.18E05 75.0% 16.9%
Acetaldehyde 5.24E06 4.8% 13.6%
Benzene 4.87E06 4.5% 18.5%
Carbon Tetrachloride 3.97E06 3.6% 100%
Arsenic 3.87E06 3.6% 100%
p-Dichlorobenzene 3.17E06 2.9% 100%
1,3-Hexachlorobutadiene 2.18E06 2.0% 100%
1,3-Butadiene 1.10E06 1.0% 7.7%

Others 2.80E06 2.6%

AGGREGATE 1.09E04 100%

CANCER RISK




Figure 15

CANCER RISK FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
AGGREGATE CANCER RISK =0409E

m Formaldehyde (75.0%)
m Acetaldehyde (4.8%)

m Benzene (4.5%)

m Carbon Tetrachloride (3.6%)
m Arsenic (3.6%)

m p-Dichlorobenzene (2.9%)

m 1,3-Hexachlorobutadiene (2.0%)

m 1,3-Butadiene (1.0%)
Others (2.6%)




Figure 16
CANCER RISK FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
'z ' d E Z Z/"< &ZKD *"d d/KE Zz "kObZ ™ H 1TX¢

m Formaldehyde (12.7%)

m Carbon Tetrachloride (3.6%)

m Arsenic (3.6%)

m p-Dichlorobenzene (2.9%)

m 1,3-Hexachlorobutadiene (2.0%)
m Benzene (0.8%)

m Acetaldehyde (0.7%)

m 1,3-Butadiene (0.1%)
Others-Not Classified (2.6%)

O Non-Stationary (71.1%)




Table 8

NONCANCER HAZARD FROM AIR TOXICS
1801 Bruce Shaw Road, Providence

Chemical Hazard Quotient Contribution to Contribution from
Aggregate Hazard| Stationary Sources

Acrolein 25.0 94.7% 28.5%
Formaldehyde 0.6 2.4% 16.9%
Acetaldehyde 0.3 1.0% 13.6%
Manganese 0.2 0.6% 99.7%
Others 0.4 1.3%

AGGREGATE NON

0
CANCER HAZARD 26.4 100%




Figure 17
NONCANCER HAZARD FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
AGGREGATE NEGOMNCER HAZARD = 26.4

m Acrolein (94.7%)

m Formaldehyde (2.4%)

= Acetaldehyde (1.0%)

m Manganese (0.6%)

m Others (1.3%)




Figure 18
NONCANCER HAZARD FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
AGGREGATENONE Z , « Z &ZKD ~d d/KE Zz "KhzZz ~ H

m Acrolein (27.0%)

m Manganese (0.8%)

m Formaldehyde (0.4%)

m Acetaldehyde (0.2%)
Others-Not Classified (1.5%)

1 Non-Stationary (70.1%)




CHEMICALS THAT EXCEED CANCER RISK LEV&I6 OF 1.

Table 9

Benzene
Formaldehyde
Arsenic

Naphthalene
1,3-Butadiene
p-Dichlorobenzene
Carbon Tetrachloride
Ethylbenzene
Acetaldehyde
Benzo(a)yrene
1,3-Hexachlorobutadiene

6.23E05
5.34E05
3.48E05
1.94E05
7.35E06
5.30E06
3.93E06
2.81E06
3.56E06
3.30E06
1.70E06

2.60E05
6.87E05
7.31E06
1.16E05
8.54E06
3.44E06
4.15E06
3.42E06
4.62E06

2.50E06

3.31E05
5.62E05
1.03E05
1.23E05
5.46E06
3.86E06
4.07E06
3.80E06
3.70E06
3.41E06
2.31E06

4.87E06
8.18E05
3.87E06
1.10E06
3.17E06
3.97E06

5.24E06

2.18E06




Figure 19
CHEMICALS THAT EXCEED CANCER RISK LEVEI6 OF 1.

9.10E-05

m Benzene
8.10E-05 - dehvd
7 10E-05 m Formaldehyde
6.10E-05.- m Arsenic
5 10E-05- m Naphthalene
4.10E-05- m 1.3-Butadiene
3.10E-05 m p-Dichlorobenzene
2.10E-05- Carbon Tetrachloride
1.10E-05-
Ethylbenzene
1.00E-06 -
Acetaldehyde
\
o Benzo(a)pyrene
<
&3‘\ 1,3-Hexachlorobutadiene




Figure 20
Benzene Emissions in Jefferson County

O Non-Stationary (81.5%)

m Unspecified Stationary
(11.7%)

m Koppers Inds. Inc.
Woodward Tar Plant (2.1%)

m Walter Coke Inc-Coke Plant
(0.9%)

m ABC Coke (Drummond
Company) (0.9%)

Map and list of sourcestttp://batchgeo.com/map/49cef5b45513408120fe9735f0236e71




Figure 21
Formaldehyde Emissions in Jefferson County

O Non-Stationary (83.1%)

m Unspecified Stationary
(9.9%)

m Southern Natural Gas Corp.
(4.5%)

m Melsur Corp. (1.2%)

m Alabama Power Company
(Miller Power Plant) (0.5%)

Map and list of sourcestttp://batchgeo.com/map/ba8441d2a070al15b1a0052d34242e754




Figure 21
Arsenic Emissions in Jefferson County

O Non-Stationary (0.0%)

m Alabama Power Company
(Miller Power Plant) (87.8%)

m Walter Coke Inc-Fiber
Division (10.7%)

m Rock Wool Manufacturing Co.
(1.1%)

m Unspecified Stationary (0.3%)

Map and list of sourcestttp://batchgeo.com/map/781a53ae8634f40846bb879df4494561




Figure 22
Naphthalene Emissions in Jefferson County

O Non-Stationary (38.4%)

m American Cast Iron Pipe
Co. (24.0%)

m Koppers Inds. Inc.
Woodward Tar Plant
(22.3%)

m Unspecified Stationary
(9.3%)

m Steelscape-Fairfield (2.2%)

Map and list of sourcestttp://batchgeo.com/map/8e463e344f80d6847e756f9d72df13c8




Figure 23
1,3-Butadiene Emissions in Jefferson County

O Non-Stationary (92.3%)

m Unspecified Stationary
(7.7%)

Certainteed Corp. (0.04%)

m Alabama Power Company
(Miller Power Plant)
(0.0002%)

Map and list of sourcestttp://batchgeo.com/map/19556f00e38852b37e09743361b6d872




Figure 24
p-Dichlorobenzene Emissions in Jefferson County

O Non-stationary Sources
|

(0.0%)

m Unspecified Stationary
(23.5%)

m Holsomback Landfill
(19.2%)

m Peabody Sanitary Landfill
(19.2%)

m Mitchell / Ab Foundry
(19.2%)

Map and list of sourcestttp://batchgeo.com/map/7313db8eb409ccadafb64e972011f6cd




Figure 25
Carbon Tetrachloride Emissions in Jefferson County

O Non-Stationary (0.0%)

m Unspecified Stationary
(99.0%)

m Holsomback Landfill
(0.3%)

m Peabody Sanitary Landfill
(0.3%)

m Mitchell / Ab Foundry
(0.3%)

m Gaston Steam Plant
Landfill (0.03%)

m Salser Landfill (0.3%)

m Oscar Kent Landfill (0.3%)

Map and list of sourcestttp://batchgeo.com/map/9b05c6444707ddcbh5a8232b116f6bb28




Figure 26

Acetaldehyde Emissions in Jefferson County
O Non-Stationary (86.4¢

m Unspecified Stationary
(10.5%)

m Alabama Power Company
(Miller Power Plant) (3.0%)

m Interstate Brands Corp. -
Merita Bakery (0.1%)

m Good Hope Contracting
Co. (0.02%)

m Nucor Steel Birmingham
Inc. (0.01%)

Map and list of sourcesittp://batchgeo.com/map/46f22359a2fbf743080f1762dba49f5¢




Figure 27
EthylbenzeneEmissions in Jefferson County

O Non-Stationary (81.1¢

m Unspecified Stationary
(13.8%)

m Baumann Coatings Inc.
(1.5%)

m Induron Coatings Inc.
(0.9%)

m Steelscape-Fairfield (0.2%)

m C & B Piping (0.2%)

Map and list of sourcesittp://batchgeo.com/map/9041c0d81lae23be097b3e572ef2888b3




Figure 28
Benzda)pyrene Emissions in Jefferson County
O Non-Stationary (58.6¢

m Unspecified Stationary
(41.0%)

m Alabama Power Company
(Miller Power Plant) (0.4%)

m Interstate Brands Corp. -
Merita Bakery (0.0%)

m Pemco Aeroplex, Inc.
(0.0%)

m Dean Foods, Inc. (0.0%)

Map and list of sourcestttp://batchgeo.com/map/bc6602a25ef87f9faOba7541e63daf7a




Figure28A
1,3-Hexachlorobutadiend&emissions in Jefferson County

m Unspecified Stationary
(100%)

m Non-Stationary (0%)




Table 10

Chemicals that Exceed HQ of 1.0

Acrolein 53.1 39.9 41.2 25.0
Manganese 3.8 1.2 1.3
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Figure 29

Chemicals that Exceed HQ of 1.0

51

41

31

21

11

L1

Shuttlesworth

E. Thomas N. Birmingham Providence

m Acrolein
m Manganese




Figure 30
AcroleinEmissions in Jefferson County

O Non-Stationary (71.5%)

m Unspecified Stationary
(21.4%)

m Alabama Power Company
(Miller Power Plant) (7.1%)

® Southern Research Institute
(0.0%)

Map and list of sourcestttp://batchgeo.com/map/03caa2cdfe6251216d21f9c061fc0e27




Figure 31
Manganese Emissions in Jefferson County
O Non-Stationary (0.3¢

m Unspecified Stationary (0.3%)
m Alabama Power Company

(Miller Power Plant) (55.8%)
m SMI Steel Inc. (23.4%)

m Meadowcraft Inc. (10.5%)

m C & B Piping (2.3%)

Map and list of sourcestttp://batchgeo.com/map/laae5e58fd83dce4dc61ddfOb281bf0a
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Figure 32

Excess Acrolein Hazard By Source Category

Shuttlesworth E. Thomas N. Birmingham Providence

m Stationary
m Non-Stationary




Figure 33
Excess Manganese Hazard by Source Category

m Stationary
m Non-Stationary

1.5 -

I 1

Shuttlesworth E. Thomas N. Birmingham Providence




Figure 34
Excess Benzene Cancer Risk By Source Category

7.10E-05
6.10E-05-
5.10E-05-
4.10E-05+
3.10E-05-
2.10E-05-
1.10E-05-
1.00E-06-

m Stationary

m Non-Stationary




Figure 35
Excess Formaldehydéancer Risk By Source Category

9.10E-05
8.10E-05
7.10E-05
6.10E-05
5.10E-05-
4.10E-05+
3.10E-05-
2.10E-05-
1.10E-05-
1.00E-06-

m Stationary
m Non-Stationary




Figure 36
Excess ArseniCancer Risk By Source Category

4.10E-05
3.60E-05
3.10E-05-
2.60E-05-
2.10E-05-
1.60E-05-
1.10E-05-
6.00E-06 -
1.00E-06-

m Stationary
m Non-Stationary




Figure 37

Excess Naphthalen€ancer Risk By Source Category

2.10E-05

1.90E-05-
1.70E-05-
1.50E-05-
1.30E-05-
1.10E-05-
9.00E-06 -
/.00E-06-
5.00E-06 -
3.00E-06 -

1.00E-06-

m Stationary
m Non-Stationary




Figure 38
Excess 1;ButadieneCancer Risk By Source Category

9.00E-06
8.00E-06
/.00E-06-
6.00E-06 -
5.00E-06 -
4.00E-06 -
3.00E-06 -
2.00E-06-
1.00E-06-

m Stationary
m Non-Stationary




Figure 39
Excess fDichlorobenzeneCancer Risk By Source Category

6.00E-06
5.50E-06
5.00E-06 -
4.50E-06 -
4.00E-06 -
3.50E-06 -
3.00E-06 -
2.50E-06-
2.00E-06-
1.50E-06-
1.00E-06-

m Stationary
m Non-Stationary




Figure 40
Excess Carbon Tetrachlori@ancer Risk By Source Category

4.50E-06
4.00E-06
3.50E-06
3.00E-06
2.50E-06-
2.00E-06 -
1.50E-06-
1.00E-06-

m Stationary
m Non-Stationary




Figure 41
Exces&thylbenzeneCancer Risk By Source Category
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Figure 42
Excess Acetaldehydéancer Risk By Source Category
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Figure 43
Exces8enzda)pyrene Cancer Risk By Source Category
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Figure 44
Excess 1;BexachlorobutadieneCancer Risk By Source Categor
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Figure 45

EXCESS CANCER RISK AT SHUTTLESWORTH MONITOR
Aggregate Cancer Risk =2.00&
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Figure 46

EXCESS CANCER RISK AT EAST THOMAS MONITOR
Aggregate Cancer Risk =1.46&
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Figure 47

EXCESS CANCER RISK AT NORTH BIRMINGHAM MONITOR
Aggregate Cancer Risk =1.46&
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