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In troduction

Birmingham residents are exposed to multiple air toxics from multiple sources, both
stationary and non-stationary.  Although the Jefferson County Department of Health published
the Birmingham Air Toxics Study in 2009, the results were not shared with or debated by the
public.  The analysis contained in this report seeks to characterize the magnitude of the cancer
risks and non-cancer hazards presented by different air toxics in the ambient air of Birmingham
between July 2005 and June 2006, to identify the sources of those air toxics as they existed in
2005, and to offer recommendations for acceptable levels of cancer risks and non-cancer hazards
for the public to consider.    

Methods

Cancer Risk is expressed as a probability – for example, 1.0 in one million (1.0E-06),
3.4 in 100,000 (3.4E-05), or 2.5 in 10,000 (2.5E-04).  Cancer Risk is calculated using the
following equation:

Where:

CR = Cancer Risk = estimated incremental lifetime cancer risk for an individual as a result of
exposure to a specific air toxic (unitless, expressed as a probability (e.g., 1.0 in one million or
1.0E-06))

EC = Exposure Concentration = an estimate of continuous lifetime inhalation exposure to an
individual air toxic) (expressed in units of ì g/m ).  ECs used in this analysis are the 95% Upper3

Confidence Limit of ambient air concentrations of air toxics published in the Birmingham Air
Toxics Study (JCDH, 2009).

IUR = Inhalation Unit Risk = the upper-bound of the excess cancer risk estimated to result from
continuous exposure to a concentration of 1 microgram of a substance per cubic meter of air,
over a 70-year lifetime and assuming a daily inhalation rate of about 20 m/day (expressed in3

units of (ì g/m ) ).  IURs are published in EPA’s Integrated Risk Information System or in EPA’s3 -1

Office of Air Quality Planning and Standards’ “A Dose-Response Assessment for Assessing
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Health Risks Associated with Exposure to Hazardous Air Pollutants, Table 1.  Prioritized
Chronic Dose-Response Values (05-21-12).”  

Non-cancer hazard is expressed as a number – for example, 1.0, 5.8, or 0.9.  This
number represents a ratio of the concentration of a toxic in the air to the concentration of a toxic
that is considered safe.  Non-cancer hazard is calculated using the following equation:

Where:

HQ = Hazard Quotient = the ratio of the Exposure Concentration to the Reference Concentration
(unitless).  If the ratio exceeds 1.0, there is a risk of deleterious non-cancer health effects.

EC = Exposure Concentration = an estimate of the continuous inhalation exposure to an
individual air toxic (expressed in units of mg/m).  ECs used in this analysis are the 95% Upper3

Confidence Limit of ambient air concentrations of air toxics published in the Birmingham Air
Toxics Study (JCDH, 2009).

RfC = Reference Concentration = an estimate (with uncertainty spanning perhaps an order of
magnitude) of a continuous inhalation exposure concentration for a chronic duration (up to a 70-
year lifetime) that is likely to be without an appreciable risk of deleterious non-cancer health
effects. The population considered in the derivation of RfCs includes sensitive subgroups (i.e.,
children, asthmatics, and the elderly (expressed in units of mg/m ).  RfCs are published in EPA’s3

Integrated Risk Information System or in EPA’s Office of Air Quality Planning and Standards’
“A Dose-Response Assessment for Assessing Health Risks Associated with Exposure to
Hazardous Air Pollutants, Table 1.  Prioritized Chronic Dose-Response Values (05-21-12).” 

Stationary and non-stationary source emissions estimates for specific air toxics in
Jefferson County are published in EPA’s 2005 Point Source National Emissions Inventory. 
These estimates are used in this analysis to estimate that portion of each exposure concentration
which is attributable to stationary and non-stationary sources.  These may be under-estimates of
actual emissions.

Data Sources

Exposure Concentrations:  Birmingham Air Toxics Study (JCDH, 2009).  A one year (July
2005 to June 2006) effort to sample air toxics at four monitoring sites by the Jefferson County
Department of Health.  Calculated the 95% Upper Confidence Limit (UCL) of ambient air
concentrations (Fg/m ) of air toxics.  Published at 3 http://www.enviro-lawyer.com/BATS.pdf and
http://www.jcdh.org/misc/ViewBLOB.aspx?BLOBId=182.



Toxicity Values (RfCs and IURs):  EPA’s Integrated Risk Information System (IRIS),
http://www.epa.gov/iris/index.html, and “A Dose-Response Assessment for Assessing Health
Risks Associated with Exposure to Hazardous Air Pollutants, Table 1.  Prioritized Chronic Dose-
Response Values (05-21-12),” EPA’s Office of Air Quality Planning and Standards (OAQPS),
http://www.epa.gov/ttn/atw/toxsource/summary.html.

Emission Estimates:  EPA’s 2005 Point Source National Emissions Inventory included in the
National Air Toxics Assessment (2005).  Includes an  inventory of air toxic emission estimates
from stationary and non-stationary sources at the county level. 
http://www.epa.gov/ttn/atw/nata2005/tables.html.  These may be under-estimates of actual
emissions.

Summary of Findings

General 

• Of the three Birmingham monitoring sites, Shuttlesworth had the highest aggregate
cancer risk (Ó  CR=2.07E-04 or 2.07 in 10,000).  Table 1.  This aggregate risk is twice that
of the aggregate cancer risk recommended below (Ó  CR=1.0E-04).

• The aggregate cancer risk at East Thomas (Ó  CR=1.43E-04 or 1.43 in 10,000) and North
Birmingham (Ó  CR=1.46E-04 or 1.46 in 10,000) were essentially equivalent.  Tables 3
and 5.  These aggregate cancer risks are 1.4 times the aggregate cancer risk recommended
below (Ó  CR=1.0E-04).

• The aggregate cancer risk at Providence - in rural Jefferson County - was the lowest (Ó
CR=1.09E-04 or 1.09 in 10,000).  Table 7.  This aggregate cancer risk is essentially
equivalent to the aggregate cancer risk recommended below (Ó  CR=1.0E-04).

• Of the three urban Birmingham monitoring sites, Shuttlesworth had the highest non-
cancer hazard (Ó  HQ=60.0).  Table 2.  This aggregate non-cancer hazard is certainly in
excess of the aggregate non-cancer hazard recommended below (HI=1.0).

• The aggregate non-cancer hazard at East Thomas (Ó  HQ=43.3) and North Birmingham (Ó
HQ=44.5) were essentially equivalent.  Tables 4 and 6.  This aggregate non-cancer hazard
is certainly in excess of the aggregate non-cancer hazard recommended below (HI=1.0).

• The aggregate non-cancer hazard at Providence - in rural Jefferson County - was the
lowest (Ó  HQ=26.4).  Table 8.  This aggregate non-cancer hazard is certainly in excess of
the aggregate non-cancer hazard recommended below (HI=1.0).

Findings by Site

• Cancer Risks at Shuttlesworth.  The aggregate cancer risk at Shuttlesworth was 2.07E-
04 (2.07 in 10,000).  Table 1.  The four largest cancer risk drivers at Shuttlesworth were



Benzene (30.1%, CR=6.23E-05)), Formaldehyde (25.8%, CR=5.34E-05), Arsenic
(16.8%, CR=3.48E-05), and Naphthalene (9.4%, CR=1.94E-05).  Table 1 & Figures 3,
19.  Each of these individual toxicant cancer risk levels exceeds the cancer risk level
recommended for individual toxicants below (CR=1.0E-06).  The aggregate cancer risk
attributable to toxics from stationary sources alone was approximately 7.71E-05.  Figure
4.  The four largest cancer risk drivers attributable to stationary sources were Arsenic
(16.8%, CR=3.48E-05), Naphthalene (5.8%, CR=1.20E-05), Benzene (5.6%, CR=1.15E-
05), and Formaldehyde (4.4%, CR=9.02E-06).  Figure 4.

• Non-cancer hazards at Shuttlesworth.  The aggregate non-cancer hazard at
Shuttlesworth was 60.0.  Table 2.  The two largest non-cancer hazard drivers at
Shuttlesworth were Acrolein (88.4%, HQ=53.1) and Manganese (6.3%, HQ=3.8).  Table
2 & Figures 5, 29.  Each of these individual toxicant non-cancer hazard levels exceeds the
non-cancer hazard level recommended for individual toxicants below (HQ=1.0).  The
aggregate non-cancer hazard attributable to toxics from stationary sources alone was
approximately 20.7.  Figure 6.  The two largest non-cancer hazard drivers attributable to
stationary sources were Acrolein (25.2%, HR=15.1) and Manganese (6.3%, HR=3.8). 
Figure 6.

• Cancer risks at East Thomas.  The aggregate cancer risk at East Thomas was 1.46E-04
(1.43 in 10,000).  Table 3.  The three largest cancer risk drivers at East Thomas were
Formaldehyde (46.9%, CR=6.87E-05), Benzene (17.8%, CR=2.60E-05), and
Naphthalene (7.9%, CR=1.16E-05).  Table 3 & Figures 7, 19.  Each of these individual
toxicant cancer risk levels exceeds the cancer risk level recommended for individual
toxicants below (CR=1.0E-06).  The aggregate cancer risk attributable to toxics from
stationary sources alone was approximately 3.97E-05.  Figure 8.  The four largest cancer
risk drivers attributable to stationary sources were Formaldehyde (8.0%, CR=1.16E-05),
Arsenic (5.0%, CR=7.31E-06), Naphthalene (4.9%, CR=7.15E-06), and Benzene (3.3%,
CR=4.81E-06).  Figure 8.

• Non-cancer hazards at East Thomas.  The aggregate non-cancer hazard at East Thomas
was 43.3.  Table 4.  The two largest non-cancer hazard drivers at East Thomas were
Acrolein (92.2%, HQ=39.9) and Manganese (2.9%, HQ=1.2).  Table 4 & Figures 9, 29. 
Each of these individual toxicant non-cancer hazard levels exceeds the non-cancer hazard
level recommended for individual toxicants below (HQ=1.0).  The aggregate non-cancer
hazard attributable to toxics from stationary sources alone was approximately 13.3. 
Figure 10.  The two largest non-cancer hazard drivers attributable to stationary sources
were Acrolein (26.3%, HQ=11.4) and Manganese (2.8%, HQ=1.2).  Figure 10.

• Cancer risks at North Birm ingham.  The aggregate cancer risk at North Birmingham
was 1.46E-04 (1.46 in 10,000).  Table 5.  The four largest cancer risk drivers at North
Birmingham were Formaldehyde (38.5%, CR=5.62E-05), Benzene (22.7%, CR=3.31E-
05), Naphthalene (8.4%, CR=1.23E-05), and Arsenic (7.1%, CR=1.03E-05).  Table 5 &
Figures 11, 19.  Each of these individual toxicant cancer risk levels exceeds the cancer
risk level recommended for individual toxicants below (CR=1.0E-06).  The aggregate



cancer risk attributable to toxics from stationary sources alone was approximately 4.45E-
05.  Figure 12.  The four largest cancer risk drivers attributable to stationary sources were
Arsenic (7.1%, CR=1.03E-05), Formaldehyde (6.5%, CR=9.50E-06), Naphthalene (5.2%,
CR=7.58E-06), and Benzene (4.2%, CR=6.12E-06).  Figure 12.

• Non-cancer hazards at North Birm ingham.  The aggregate non-cancer hazard at North
Birmingham was 44.5.  Table 6.  The two largest non-cancer hazard drivers at North
Birmingham were Acrolein (92.7%, HQ=41.2) and Manganese (2.9%, HQ=1.3).  Table 6
& Figures 13, 29.  Each of these individual toxicant non-cancer hazard levels exceeds the
non-cancer hazard level recommended for individual toxicants below (HQ=1.0).  The
aggregate non-cancer hazard attributable to toxics from stationary sources alone was
approximately 13.7.  Figure 14.  The two largest non-cancer hazard drivers attributable to
stationary sources were Acrolein (26.4%, HQ=11.7) and Manganese (2.9%, HQ=1.3). 
Figure 14.

• Cancer risks at Providence.  The aggregate cancer risk at Providence was 1.09E-04
(1.09 in 10,000).  Table 7.  The four largest cancer risk drivers at Providence were
Formaldehyde (75%, CR=8.18E-05), Acetaldehyde (4.8%, CR=5.24E-06), Benzene
(4.5%, CR=4.87E-06), and Carbon Tetrachloride (3.6%, CR=3.97E-06).  Table 7 &
Figures 15, 19.  Each of these individual toxicant cancer risk levels exceeds the cancer
risk level recommended for individual toxicants below (CR=1.0E-06).  The aggregate
cancer risk attributable to toxics from stationary sources alone was approximately 2.87E-
05.  Figure 16.  The largest cancer risk driver attributable to stationary sources was
Formaldehyde (12.7%, CR=1.38E-05).  Figure 16.

• Non-cancer hazards at Providence.  The aggregate non-cancer hazard at Providence
was 26.4.  Table 8.  The largest non-cancer hazard driver at Providence was Acrolein
(94.7%, HQ=25.0).  Table 8 & Figures 17, 29.  The non-cancer hazard level of Acrolein
exceeds the non-cancer hazard level recommended for individual toxicants below
(HQ=1.0).  The aggregate non-cancer hazard attributable to toxics from stationary sources
alone was approximately 7.5.  Figure 18.  The largest non-cancer hazard driver
attributable to stationary sources was Acrolein (27%, HQ=7.1).  Figure 18.

Findings by Toxicant

• Acrolein was the dominant non-cancer hazard driver at all four sites (88.4%, 92.2%,
92.7%, 94.7%).  Tables 2, 4, 6, 8 & Figures 5, 9, 13, 17, 29.  On a national scale,
Acrolein accounts for 75% of the non-cancer hazard.  The non-cancer hazard level of
Acrolein at every monitoring site exceeds the non-cancer hazard level recommended for
individual toxicants below (HQ=1.0). 71.5% of Acrolein emissions in Jefferson County
are from non-stationary sources.  Figures 30, 32.  28.5% of Acrolein emissions in
Jefferson County are from stationary sources.  Figures 30, 32.  Stationary (major and
area) sources of Acrolein are mapped and listed in
http://batchgeo.com/map/03caa2cdfe6251216d21f9c061fc0e27.



• Manganese was the second largest non-cancer hazard driver at all three urban
Birmingham monitoring sites (6.3%, 2.9%, 2.9%).  Tables 2, 4, 6 & Figures 5, 9, 13, 29. 
The non-cancer hazard levels of Manganese at all three urban monitoring sites exceed the
non-cancer hazard level recommended for individual toxicants below (HQ=1.0).  100%
of Manganese emissions in Jefferson County are from stationary sources.  Figures 31, 33. 
Stationary (major and area) sources of Manganese are mapped and listed in
http://batchgeo.com/map/1aae5e58fd83dce4dc61ddf0b281bf0a.  

• Formaldehyde was the dominant cancer risk driver at East Thomas (48.0%, CR=6.87E-
05), North Birmingham (38.5%, CR=5.62E-05) and Providence (75%, CR=8.18E-05). 
Tables 3, 5, 7 & Figures 7, 11, 15, 19.  Formaldehyde was the second largest cancer risk
driver at Shuttlesworth (25.8%, CR=5.34E-05).  Table 1 & Figures 3, 19.  The cancer risk
levels of Formaldehyde at all monitoring sites exceed the cancer risk level recommended
for individual toxicants below (CR=1.0E-06).  On a national scale, Formaldehyde has
been identified as a dominant cancer risk driver.  83.1% of Formaldehyde emissions in
Jefferson County are from non-stationary sources.  Figures 21, 35.  16.9% of
Formaldehyde emissions in Jefferson County are from stationary sources.  Figures 21, 35. 
Stationary (major and area) sources of Formaldehyde are mapped and listed in
http://batchgeo.com/map/ba8441d2a070a15b1a0052d34242e754.  

• Benzene was the dominant cancer risk driver at Shuttlesworth (30.1%, CR=6.23E-05). 
Table 1 & Figures 3, 19.  Benzene was the second largest cancer risk driver at North
Birmingham (22.7%, CR=3.31E-05) and East Thomas (18.2%, CR=2.60E-05).  Tables 3,
5 & Figures 7, 11, 19.  Benzene was the third largest cancer risk driver at Providence
(4.5%, CR=4.87E-06).  The cancer risk levels of Benzene at all monitoring sites exceed
the cancer risk level recommended for individual toxicants below (CR=1.0E-06).  81.5%
of Benzene emissions in Jefferson County are from non-stationary sources.  Figures 20,
34.  18.5% of Benzene emissions in Jefferson County are from stationary sources. 
Figures 20, 34.  Stationary (major and area) sources of Benzene are mapped and listed in
http://batchgeo.com/map/49cef5b455f3408120fe9735f0236e71. 

• Arsenic was the third largest cancer risk driver at Shuttlesworth (16.8%, CR=3.48E-05). 
Table 1 & Figures 3, 19.  Arsenic was the fourth largest cancer risk driver at North
Birmingham (7.1%, CR=1.03E-05).  Table 5 & Figures 11, 19.  Arsenic was the fifth
largest cancer risk driver at East Thomas (5%, CR=7.31E-06).  Table 3 & Figures 7, 19. 
Arsenic was the fifth largest cancer risk driver at Providence (3.6%, CR=3.87E-06). 
Table 7 & Figures 15, 19.  The cancer risk levels of Arsenic at all monitoring sites exceed
the cancer risk level recommended for individual toxicants below (CR=1.0E-06).  100%
of Arsenic emissions in Jefferson County are from stationary sources.  Figures 21, 36. 
Stationary (major and area) sources of Arsenic are mapped and listed in
http://batchgeo.com/map/781a53ae8634f40846bb879df4494561.  

• Naphthalene was the fourth largest cancer risk driver at Shuttlesworth (9.4%,
CR=1.94E-05).  Table 1 & Figures 3, 19. Naphthalene was the third largest cancer risk
driver at North Birmingham (8.4%, CR=1.23E-05).  Table 5 & Figures 11, 19. 



Naphthalene was the third largest cancer risk driver at East Thomas (7.9%, CR=1.16E-
05).  Table 3 & Figures 7, 19.  The cancer risk levels of Naphthalene at all three urban
monitoring sites exceed the cancer risk level recommended for individual toxicants below
(CR=1.0E-06).  38.4% of Naphthalene emissions in Jefferson County are from non-
stationary sources.  Figures 22, 37.  61.6% of Naphthalene emissions in Jefferson County
are from stationary sources.  Figures 22, 37.  Stationary sources of Naphthalene are
mapped and listed in http://batchgeo.com/map/8e463e344f80d6847e756f9d72df13c8.

• 1,3-Butadiene was the fourth largest cancer risk driver at Shuttlesworth (9.4%,
CR=1.94E-05).  Table 1 & Figures 3, 19.  1,3-Butadiene was the third largest cancer risk
driver at North Birmingham (8.4%, CR=1.23E-05).  Table 5 & Figures 11, 19.  1,3-
Butadiene was the fourth largest cancer risk driver at East Thomas (5.8%, CR=8.54E-06). 
Table 3 & Figures 7, 19.  1,3-Butadiene was the eighth largest cancer risk driver at
Providence (1.0%, CR=1.10E-06).  Table 7 & Figures 15, 19.  The cancer risk levels of
1,3-Butadiene at all monitoring sites exceed the cancer risk level recommended for
individual toxicants below (CR=1.0E-06).  92.3% of 1,3-Butadiene emissions in
Jefferson County are from non-stationary sources.  Figures 23, 38.  7.7% of 1,3-Butadiene
emissions in Jefferson County are from stationary sources.  Figures 23, 38.  Stationary
(major and area) sources of 1,3-Butadiene are mapped and listed in
http://batchgeo.com/map/19556f00e38852b37e09743361b6d872.  

• p-Dichlorobenzene was the sixth largest cancer risk driver at Shuttlesworth (2.6%,
CR=5.30E-06).  Table 1 & Figures 3, 19.  p-Dichlorobenzene was the seventh largest
cancer risk driver at North Birmingham (2.6%, CR=3.86E-06).  Table 5 & Figures 11, 19. 
p-Dichlorobenzene was the eighth largest cancer risk driver at East Thomas (2.4%,
CR=3.44E-06).  Table 3 & Figures 7, 19.  p-Dichlorobenzene was the sixth largest cancer
risk driver at Providence (2.9%, CR=3.17E-06).  Table 7 & Figures 15, 19.  The cancer
risk levels of p-Dichlorobenzene at all monitoring sites exceed the cancer risk level
recommended for individual toxicants below (CR=1.0E-06).  100% of p-Dichlorobenzene
emissions in Jefferson County are from stationary sources.  Figures 24, 39.  Stationary
(major and area) sources of p-Dichlorobenzene are mapped and listed in
http://batchgeo.com/map/7313db8eb409cca4afb64e972011f6cd.

• Carbon tetrachloride was the seventh largest cancer risk driver at East Thomas (2.8%,
CR=4.15E-06).  Table 3 & Figures 7, 19.  Carbon tetrachloride was the sixth largest
cancer risk driver at North Birmingham (2.8%, CR=4.07E-06).  Table 5 & Figures 11, 19. 
Carbon tetrachloride was the seventh largest cancer risk driver at Shuttlesworth (1.9%,
CR=3.93E-06).  Table 1 & Figures 3, 19.  Carbon tetrachloride was the fourth largest
cancer risk driver at Providence (3.6%, CR=3.97E-06).  Table 7 & Figures 15, 19.  The
cancer risk levels of p-Dichlorobenzene at all monitoring sites exceed the cancer risk
level recommended for individual toxicants below (CR=1.0E-06).  100% of Carbon
tetrachloride emissions in Jefferson County are from stationary sources.  Figures 25, 40. 
Stationary (major and area) sources of Carbon tetrachloride are mapped and listed in
http://batchgeo.com/map/9b05c6444707ddcb5a8232b116f6bb28.



• Acetaldehyde was the second largest cancer risk driver at Providence (4.8%, CR=5.24E-
06).  Table 7 & Figures 15, 19.  Acetaldehyde was the ninth largest cancer risk driver at 
Shuttlesworth (CR=3.56E-06).  Table 9.  Acetaldehyde was the sixth largest cancer risk
driver at East Thomas (3.2%, CR=4.62E-06).  Table 3 & Figures 7, 19.  Acetaldehyde
was the ninth largest cancer risk driver at North Birmingham (2.5%, CR=3.70E-06). 
Table 5 & Figures 11, 19.  The cancer risk levels of Acetaldehyde at all monitoring sites
exceed the cancer risk level recommended for individual toxicants below (CR=1.0E-06).
86.4% of Acetaldehyde emissions in Jefferson County are from non-stationary sources. 
Figures 26, 42.  13.6% of Acetaldehyde emissions in Jefferson County are from stationary
sources.  Figures 26, 42.  Stationary (major and area) sources of Acetaldehyde are
mapped and listed in http://batchgeo.com/map/46f22359a2fbf743080f1762dba49f5c.

• Ethylbenzene was the eighth largest cancer risk driver at North Birmingham (2.6%,
CR=3.80E-06).  Table 5 & Figures 11, 19.  Ethylbenzene was the ninth largest cancer risk
driver at East Thomas (CR=3.42E-06).  Table 9 & Figure 19.  Ethylbenzene was the tenth
largest cancer risk driver at Shuttlesworth (CR=2.81E-06).  Table 9 & Figure 19.  The
cancer risk levels of Ethylbenzene at the three urban Birmingham monitoring sites exceed
the cancer risk level recommended for individual toxicants below (CR=1.0E-06).  81.1%
of Ethylbenzene emissions in Jefferson County are from non-stationary sources.  Figures
27, 41.  18.9% of Ethylbenzene emissions in Jefferson County are from stationary
sources.  Figures 27, 41.  Stationary (major and area) sources of Ethylbenzene are mapped
and listed in http://batchgeo.com/map/9041c0d81ae23be097b3e572ef2888b3.

• Benzo(a)pyrene was the ninth largest cancer risk driver at Shuttlesworth (CR=3.30E-06). 
Table 9 & Figure 19.  Benzo(a)pyrene was the tenth largest cancer risk driver at North
Birmingham (2.3%, CR=3.41E-06).  Table 5 & Figures 11, 19.  The cancer risk levels of
Benzo(a)pyrene at the three urban Birmingham monitoring sites exceed the cancer risk
level recommended for individual toxicants below (CR=1.0E-06).  58.6% of
Benzo(a)pyrene emissions in Jefferson County are from non-stationary sources.  Figures
28, 43.  41.4% of Benzo(a)pyrene emissions in Jefferson County are from stationary
sources.  Figures 28, 43.  Stationary (major and area) sources of Benzo(a)pyrene are
mapped and listed in http://batchgeo.com/map/bc6602a25ef87f9fa0ba7541e63daf7a.

• 1,3-Hexachlorobutadiene was the eleventh largest cancer risk driver at Shuttlesworth
(CR=1.70E-06).  Table 9 & Figure 19.  1,3-Hexachlorobutadiene was the tenth largest
cancer risk driver at East Thomas (CR=2.50E-06).  Table 9 & Figure 19.  1,3-
Hexachlorobutadiene was the eleventh largest cancer risk driver at North Birmingham
(CR=2.31E-06).  Table 9 & Figure 19.  1,3-Hexachlorobutadiene was the seventh largest
cancer risk driver at Providence (CR=2.18E-06).  Tables 7, 9 & Figures 15, 19.    The
cancer risk levels of 1,3-Hexachlorobutadiene at all monitoring sites exceed the cancer
risk level recommended for individual toxicants below (CR=1.0E-06).  100% of 1,3-
Hexachlorobutadiene emissions in Jefferson County are from stationary sources. 



Risk and Hazard Ma nagement Recommendations

• Acceptable cancer risk and non-cancer hazard levels should be determined by the exposed
community, not bureaucrats and not industry.  

• Individual air toxic concentrations should not exceed a Hazard Quotient of 1.0.  This
means that reductions in emissions of Acrolein and Manganese should be implemented to
protect human health.  Figure 29.

• Multiple air toxics that may affect the same target organ/system should not exceed an
aggregate non-cancer hazard of 1.0 (Hazard Index=1.0).  If, after reductions of individual
air toxic concentrations exceeding a Hazard Quotient of 1.0 the Hazard Index still
exceeds 1.0, additional emission reductions should be implemented to protect human
health. 

• Individual air toxic concentrations should not exceed a Cancer Risk Level of 1.0E-06 (1
in one million).  This means that reductions in emissions of Benzene, Formaldehyde,
Arsenic, Naphthalene, 1,3-Butadiene, p-Dichlorobenzene, Carbon Tetrachloride,
Acetaldehyde, Ethylbenzene, Benzo(a)pyrene, and 1,3-Hexachlorobutadiene should be
implemented to protect human health.  Figure 19.

• Multiple air toxic concentrations should not exceed an aggregate Cancer Risk Level of
1.0E-04 (1 in 10,000).  If, after reductions of individual air toxic concentrations
exceeding CR=1.0E-06 the aggregate cancer risk still exceeds 1.0E-04, additional
emission reductions should be implemented to protect human health.



Shuttlesworth Monitor

North Birmingham Monitor

East Thomas Monitor

Figure 1

THREE BIRMINGHAM AIR TOXICS MONITORS



Figure 2

DISTANT AIR TOXICS MONITOR
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Table 1
CANCER RISK FROM AIR TOXICS

4113 Shuttlesworth Drive – Birmingham

Chemical Cancer Risk
Contribution to 
Aggregate Risk

Contribution from 
Stationary Sources

Benzene 6.23E-05 30.1% 18.5%

Formaldehyde 5.34E-05 25.8% 16.9%

Arsenic 3.48E-05 16.8% 100%

Naphthalene 1.94E-05 9.4% 61.6%

1,3-Butadiene 7.35E-06 3.6% 7.7%

p-Dichlorobenzene 5.30E-06 2.6% 100%

Carbon Tetrachloride 3.93E-06 1.9% 100%

Others 2.05E-05 9.8%

AGGREGATE
CANCER RISK

2.07E-04 100%



Figure 3

CANCER RISK FROM AIR TOXICS
4113 Shuttlesworth Drive – Birmingham
AGGREGATE CANCER RISK = 2.07E-04
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p-Dichlorobenzene (2.6%)
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Others (9.8%)



Figure 4

CANCER RISK FROM AIR TOXICS
4113 Shuttlesworth Drive – Birmingham
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Carbon Tetrachloride (1.9%)

1,3-Butadiene (0.3%)

Others-Not Classified (9.8%)

Non-Stationary (52.7%)



Table 2
NON-CANCER HAZARD FROM AIR TOXICS

4113 Shuttlesworth Drive – Birmingham

Chemical Hazard Quotient
Contribution to 

Aggregate Hazard
Contribution from 
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-
CANCER HAZARD

60.0 100%



Acrolein (88.4%)

Manganese (6.3%)

Acetonitrile (1.7%)

Arsenic (0.8%)

Formaldehyde (0.7%)

Benzene (0.3%)

Lead (0.2%)

Others (0.7%)

Figure 5
NON-CANCER HAZARD FROM AIR TOXICS

4113 Shuttlesworth Drive – Birmingham
AGGREGATE NON-CANCER HAZARD = 60.0



Figure 6
NON-CANCER HAZARD FROM AIR TOXICS

4113 Shuttlesworth Drive – Birmingham
AGGREGATE NON-�����E�����Z���,���•���Z�����&�Z�K�D���^�d���d�/�K�E���Z�z���^�K�h�Z�����^���H���î�ì�X�ó

Acrolein (25.2%)

Manganese (6.3%)

Acetonitrile (1.7%)

Arsenic (0.8%)

Lead (0.3%)

Formaldehyde (0.1%)

Benzene (0.1%)

Others-Not Classified (1.2%)

Non-Stationary (64.3%)



Chemical Cancer Risk
Contribution to 
Aggregate Risk

Contribution from 
Stationary Sources

Formaldehyde 6.87E-05 46.9% 16.9%

Benzene 2.60E-05 17.8% 18.5%

Naphthalene 1.16E-05 7.9% 61.6%

1,3-Butadiene 8.54E-06 5.8% 7.7%

Arsenic 7.31E-06 5.0% 100%

Acetaldehyde 4.62E-06 3.2% 13.6%

Carbon Tetrachloride 4.15E-06 2.8% 100%

p-Dichlorobenzene 3.44E-06 2.4% 100%

Others 1.20E-05 8.2%

AGGREGATE 
CANCER RISK

1.46E-04 100%

Table 3
CANCER RISK FROM AIR TOXICS

841 Finley Avenue - East Thomas



Formaldehyde (46.9%)

Benzene (17.8%)

Napthalene (7.9%)

1,3-Butadiene (5.8%)

Arsenic (5.0%)

Acetaldehyde (3.2%)

Carbon Tetrachloride (2.8%)

p-Dichlorobenzene (2.4%)

Others (8.2%)

Figure 7
CANCER RISK FROM AIR TOXICS

841 Finley Avenue - East Thomas
AGGREGATE CANCER RISK = 1.46E-04



Formaldehyde (8.0%)

Arsenic (5.0%)

Napthalene (4.9%)

Benzene (3.3%)

Carbon Tetrachloride (2.8%)

1,3-Butadiene (0.5%)

p-Dichlorobenzene (2.4%)

Acetaldehyde (0.4%)

Others-Not Classified (8.2%)

Non-Stationary (64.6%)

Figure 8
CANCER RISK FROM AIR TOXICS

841 Finley Avenue - East Thomas
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Table 4
NON-CANCER HAZARD FROM AIR TOXICS

841 Finley Avenue - East Thomas

Chemical Hazard Quotient
Contribution to 

Aggregate Hazard
Contribution from 
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-
CANCER HAZARD

43.3 100%



Acrolein (92.2%)

Manganese (2.9%)

Acetonitrile (1.2%)

Formaldehyde (1.2%)

Acetaldehyde (0.3%)

1,3-Butadiene (0.3%)

Others (1.5%)

Figure 9
NON-CANCER HAZARD FROM AIR TOXICS

841 Finley Avenue - East Thomas
AGGREGATE NON-CANCER HAZARD = 43.3



Acrolein (26.3%)

Manganese (2.8%)

Acetonitrile (1.4%)

Formaldehyde (0.2%)

Acetaldehyde (0.1%)

1,3-Butadiene (0.02%)

Others-Not Classified (1.4%)

Non-Stationary (67.9%)

Figure 10
NON-CANCER HAZARD FROM AIR TOXICS

841 Finley Avenue - East Thomas
AGGREGATE NON-�����E�����Z���,���•���Z�����&�Z�K�D���^�d���d�/�K�E���Z�z���^�K�h�Z�����^���H���í�ï�X�ï



Table 5
CANCER RISK FROM AIR TOXICS
3009 28th Street North – North Birmingham

Chemical Cancer Risk
Contribution to 
Aggregate Risk

Contribution from 
Stationary Sources

Formaldehyde 5.62E-05 38.5% 16.9%

Benzene 3.31E-05 22.7% 18.5%

Naphthalene 1.23E-05 8.4% 61.6%

Arsenic 1.03E-05 7.1% 100%

1,3-Butadiene 5.46E-06 3.7% 7.7%

Carbon Tetrachloride 4.07E-06 2.8% 100%

p-Dichlorobenzene 3.86E-06 2.6% 100%

Ethylbenzene 3.80E-06 2.6% 18.9%

Acetaldehyde 3.70E-06 2.5% 13.6%

Benzo(a)pyrene 3.41E-06 2.3% 41.4%

Others 9.80E-06 6.7%

AGGREGATE
CANCER RISK

1.46E-04 100%



Formaldehyde (38.5%)

Benzene (22.7%)

Napthalene (8.4%)

Arsenic (7.1%)

1,3-Butadiene (3.7%)

Carbon Tetrachloride (2.8%)

p-Dichlorobenzene (2.6%)

Ethylbenzene (2.6%)

Acetaldehyde (2.5%)

Benzo(a)pyrene (2.3%)

Others (6.7%)

Figure 11
CANCER RISK FROM AIR TOXICS
3009 28th Street North – North Birmingham

AGGREGATE CANCER RISK = 1.46E-04



Arsenic (7.1%)

Formaldehyde (6.5%)

Napthalene (5.2%)

Benzene (4.2%)

1,3-Butadiene (0.3%)

Carbon Tetrachloride (2.8%)

p-Dichlorobenzene (2.6%)

Benzo(a)pyrene (1.0%)

Ethylbenzene (0.5%)

Acetaldehyde (0.3%)

Others-Not Classified (6.7%)

Non-Stationary (62.8%)

Figure 12
CANCER RISK FROM AIR TOXICS
3009 28th Street North – North Birmingham
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Table 6
NON-CANCER HAZARD FROM AIR TOXICS

3009 28th Street North – North Birmingham

Chemical Hazard Quotient
Contribution to 

Aggregate Hazard
Contribution from 
Stationary Sources

Acrolein 41.2 92.7% 28.5%

Manganese 1.3 2.9% 99.7%

Formaldehyde 0.4 1.0% 16.9%

Acetonitrile 0.4 0.8% 100%

Lead 0.2 0.4% 99.8%

Acetaldehyde 0.2 0.4% 13.6%

Others 0.8 1.8%

AGGREGATE NON-
CANCER HAZARD

44.5 100%



Acrolein (92.7%)

Manganese (2.9%)

Formaldehyde (1.0%)

Acetonitrile (0.8%)

Lead (0.4%)

Acetaldehyde (0.4%)

Others (1.8%)

Figure 13
NON-CANCER HAZARD FROM AIR TOXICS

3009 28th Street North – North Birmingham
AGGREGATE NON-CANCER HAZARD = 44.5



Figure 14
NON-CANCER HAZARD FROM AIR TOXICS

3009 28th Street North – North Birmingham
AGGREGATE NON-�����E�����Z���,���•���Z�����&�Z�K�D���^�d���d�/�K�E���Z�z���^�K�h�Z�����^���H���í�ï�X�ó

Acrolein (26.4%)

Manganese (2.9%)

Formaldehyde (0.2%)

Acetonitrile (0.9%)

Lead (0.5%)

Acetaldehyde (0.1%)

Others-Not Classified (1.8%)

Non-Stationary (67.4%)



Table 7
CANCER RISK FROM AIR TOXICS

1801 Bruce Shaw Road, Providence

Chemical Cancer Risk
Contribution to 
Aggregate Risk

Contribution from 
Stationary Sources

Formaldehyde 8.18E-05 75.0% 16.9%

Acetaldehyde 5.24E-06 4.8% 13.6%

Benzene 4.87E-06 4.5% 18.5%

Carbon Tetrachloride 3.97E-06 3.6% 100%

Arsenic 3.87E-06 3.6% 100%

p-Dichlorobenzene 3.17E-06 2.9% 100%

1,3-Hexachlorobutadiene 2.18E-06 2.0% 100%

1,3-Butadiene 1.10E-06 1.0% 7.7%

Others 2.80E-06 2.6%

AGGREGATE 
CANCER RISK

1.09E-04 100%



Formaldehyde (75.0%)

Acetaldehyde (4.8%)

Benzene (4.5%)

Carbon Tetrachloride (3.6%)

Arsenic (3.6%)

p-Dichlorobenzene (2.9%)

1,3-Hexachlorobutadiene (2.0%)

1,3-Butadiene (1.0%)

Others (2.6%)

Figure 15
CANCER RISK FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
AGGREGATE CANCER RISK = 1.09E-04



Formaldehyde (12.7%)

Carbon Tetrachloride (3.6%)

Arsenic (3.6%)

p-Dichlorobenzene (2.9%)

1,3-Hexachlorobutadiene (2.0%)

Benzene (0.8%)

Acetaldehyde (0.7%)

1,3-Butadiene (0.1%)

Others-Not Classified (2.6%)

Non-Stationary (71.1%)

Figure 16
CANCER RISK FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
���'�'�Z���'���d���������E�����Z���Z�/�^�<���&�Z�K�D���^�d���d�/�K�E���Z�z���^�K�h�Z�����^���H���î�X�ô�ó��-05



Table 8
NON-CANCER HAZARD FROM AIR TOXICS

1801 Bruce Shaw Road, Providence

Chemical Hazard Quotient
Contribution to 

Aggregate Hazard
Contribution from 
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-
CANCER HAZARD

26.4 100%



Acrolein (94.7%)

Formaldehyde (2.4%)

Acetaldehyde (1.0%)

Manganese (0.6%)

Others (1.3%)

Figure 17
NON-CANCER HAZARD FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
AGGREGATE NON-CANCER HAZARD = 26.4



Acrolein (27.0%)

Manganese (0.8%)

Formaldehyde (0.4%)

Acetaldehyde (0.2%)

Others-Not Classified (1.5%)

Non-Stationary (70.1%)

Figure 18
NON-CANCER HAZARD FROM AIR TOXICS

1801 Bruce Shaw Road, Providence
AGGREGATE NON-�����E�����Z���,���•���Z�����&�Z�K�D���^�d���d�/�K�E���Z�z���^�K�h�Z�����^���H���ó�X�ñ



Table 9

CHEMICALS THAT EXCEED CANCER RISK LEVEL OF 1.0E-06

Chemical Shuttlesworth E.  Thomas N. Birmingham Providence

Benzene 6.23E-05 2.60E-05 3.31E-05 4.87E-06

Formaldehyde 5.34E-05 6.87E-05 5.62E-05 8.18E-05

Arsenic 3.48E-05 7.31E-06 1.03E-05 3.87E-06

Naphthalene 1.94E-05 1.16E-05 1.23E-05 -

1,3-Butadiene 7.35E-06 8.54E-06 5.46E-06 1.10E-06

p-Dichlorobenzene 5.30E-06 3.44E-06 3.86E-06 3.17E-06

Carbon Tetrachloride 3.93E-06 4.15E-06 4.07E-06 3.97E-06

Ethylbenzene 2.81E-06 3.42E-06 3.80E-06 -

Acetaldehyde 3.56E-06 4.62E-06 3.70E-06 5.24E-06

Benzo(a)pyrene 3.30E-06 - 3.41E-06 -

1,3-Hexachlorobutadiene 1.70E-06 2.50E-06 2.31E-06 2.18E-06



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

Formaldehyde

Arsenic

Naphthalene

1.3-Butadiene

p-Dichlorobenzene

Carbon Tetrachloride

Ethylbenzene

Acetaldehyde

Benzo(a)pyrene

1,3-Hexachlorobutadiene

Figure 19

CHEMICALS THAT EXCEED CANCER RISK LEVEL OF 1.0E-06



Figure 20

Benzene Emissions in Jefferson County

Non-Stationary (81.5%)

Unspecified Stationary
(11.7%)

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

Walter Coke Inc. – Coke Plant 
(0.9%)

ABC Coke (Drummond
Company) (0.9%)

Map and list of sources: http://batchgeo.com/map/49cef5b455f3408120fe9735f0236e71



Non-Stationary (83.1%)

Unspecified Stationary
(9.9%)

Southern Natural Gas Corp.
(4.5%)

Melsur Corp. (1.2%)

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

Figure 21

Formaldehyde Emissions in Jefferson County

Map and list of sources: http://batchgeo.com/map/ba8441d2a070a15b1a0052d34242e754



Non-Stationary (0.0%)

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

Walter Coke Inc. – Fiber 
Division (10.7%)

Rock Wool Manufacturing Co.
(1.1%)

Unspecified Stationary (0.3%)

Figure 21

Arsenic Emissions in Jefferson County

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



Non-Stationary (38.4%)

American Cast Iron Pipe
Co. (24.0%)

Koppers Inds. Inc.
Woodward Tar Plant
(22.3%)
Unspecified Stationary
(9.3%)

Steelscape-Fairfield (2.2%)

Figure 22

Naphthalene Emissions in Jefferson County

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



Non-Stationary (92.3%)

Unspecified Stationary
(7.7%)

Certainteed Corp. (0.04%)

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

Figure 23 

1,3-Butadiene Emissions in Jefferson County

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



Figure 24

p-Dichlorobenzene Emissions in Jefferson County

Non-stationary Sources
(0.0%)

Unspecified Stationary
(23.5%)

Holsomback Landfill
(19.2%)

Peabody Sanitary Landfill
(19.2%)

Mitchell / Ab Foundry
(19.2%)

Map and list of sources: http://batchgeo.com/map/7313db8eb409cca4afb64e972011f6cd



Non-Stationary (0.0%)

Unspecified Stationary
(99.0%)
Holsomback Landfill
(0.3%)
Peabody Sanitary Landfill
(0.3%)
Mitchell / Ab Foundry
(0.3%)
Gaston Steam Plant
Landfill (0.03%)
Salser Landfill (0.3%)

Oscar Kent Landfill (0.3%)

Figure 25

Carbon Tetrachloride Emissions in Jefferson County

Map and list of sources: http://batchgeo.com/map/9b05c6444707ddcb5a8232b116f6bb28



Non-Stationary (86.4%)

Unspecified Stationary
(10.5%)

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

Interstate Brands Corp. -
Merita Bakery (0.1%)

Good Hope Contracting
Co. (0.02%)

Nucor Steel Birmingham
Inc. (0.01%)

Figure 26

Acetaldehyde Emissions in Jefferson County

Map and list of sources: http://batchgeo.com/map/46f22359a2fbf743080f1762dba49f5c



Non-Stationary (81.1%)

Unspecified Stationary
(13.8%)

Baumann Coatings Inc.
(1.5%)

Induron Coatings Inc.
(0.9%)

Steelscape-Fairfield (0.2%)

C & B Piping (0.2%)

Figure 27

EthylbenzeneEmissions in Jefferson County

Map and list of sources: http://batchgeo.com/map/9041c0d81ae23be097b3e572ef2888b3



Non-Stationary (58.6%)

Unspecified Stationary
(41.0%)

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

Interstate Brands Corp. -
Merita Bakery (0.0%)

Pemco Aeroplex, Inc.
(0.0%)

Dean Foods, Inc. (0.0%)

Figure 28

Benzo(a)pyreneEmissions in Jefferson County

Map and list of sources: http://batchgeo.com/map/bc6602a25ef87f9fa0ba7541e63daf7a



Figure 28A

1,3-Hexachlorobutadiene Emissions in Jefferson County

Unspecified Stationary
(100%)

Non-Stationary (0%)



Table 10

Chemicals that Exceed HQ of 1.0

Chemical Shuttlesworth East Thomas N. Birmingham Providence

Acrolein 53.1 39.9 41.2 25.0

Manganese 3.8 1.2 1.3
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Shuttlesworth E. Thomas N. Birmingham Providence

Acrolein

Manganese

Figure 29

Chemicals that Exceed HQ of 1.0



Non-Stationary (71.5%)

Unspecified Stationary
(21.4%)

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

Southern Research Institute
(0.0%)

Figure 30

AcroleinEmissions in Jefferson County

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



Non-Stationary (0.3%)

Unspecified Stationary (0.3%)

Alabama Power Company
(Miller Power Plant) (55.8%)

SMI Steel Inc. (23.4%)

Meadowcraft Inc. (10.5%)

C & B Piping (2.3%)

Figure 31

Manganese Emissions in Jefferson County

Map and list of sources: http://batchgeo.com/map/1aae5e58fd83dce4dc61ddf0b281bf0a



Figure 32

Excess Acrolein Hazard By Source Category
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Figure 33

Excess Manganese Hazard by Source Category
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Figure 34

Excess Benzene Cancer Risk By Source Category
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Figure 35

Excess Formaldehyde Cancer Risk By Source Category
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Figure 36

Excess Arsenic Cancer Risk By Source Category
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Figure 37

Excess Naphthalene Cancer Risk By Source Category
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Figure 38

Excess 1,3-Butadiene Cancer Risk By Source Category
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Figure 39

Excess p-Dichlorobenzene Cancer Risk By Source Category
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Figure 40

Excess Carbon Tetrachloride Cancer Risk By Source Category
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Figure 41

Excess EthylbenzeneCancer Risk By Source Category
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Figure 42

Excess Acetaldehyde Cancer Risk By Source Category
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Figure 43

Excess Benzo(a)pyreneCancer Risk By Source Category
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Figure 44

Excess 1,3-Hexachlorobutadiene Cancer Risk By Source Category



Figure 45
EXCESS CANCER RISK AT SHUTTLESWORTH MONITOR

Aggregate Cancer Risk =2.07E-04
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Figure 46
EXCESS CANCER RISK AT EAST THOMAS MONITOR

Aggregate Cancer Risk =1.46E-04
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Figure 47
EXCESS CANCER RISK AT NORTH BIRMINGHAM MONITOR

Aggregate Cancer Risk =1.46E-04
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