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Community Concerns 

Characterization/Remediation Process 

Sampling/Monitoring Methods/Locations 

Remediation Goals and Strategy 

Evaluation of Potential Exposures 



Public Health Question 

Could potential human exposures  
to contaminants from the leaked fuels  

harm people’s health? 



What does this Health Consultation evaluate? 

• Pathways of exposure to BFF contaminants  

• Contaminant concentrations and distributions in 
groundwater wells  and air/soil vapor samples 

• Comparison of contaminant concentrations with 
the health comparison values used to identify 
exposures of public health concern 
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Water Supply Wells 





When is a chemical a health hazard? 

• When you are exposed at levels that may make 
you sick, 

• Most chemicals are present at background 
levels everywhere. 



How do we find if a chemical 
is a health hazard? 

• Look for a complete exposure pathway 
 Eating, breathing, or contacting a chemical 

creates a potential pathway 

• Estimate exposure dose 
 How much of each chemical a person may 

have come in contact with 

• Compare exposure doses at the site with 
other doses that have harmed people 



What is an exposure pathway? 

• Complete pathways have 5 components 
 Source (e.g., leaked fuels) 
 Contaminant migration from source to people 
 Exposure area or location 
 Exposure route (e.g., breathing, swallowing, touching) 
 Exposed people 

• Can occur in past, present, or future 



Pathway Timeframe and Status 

Groundwater: Down-gradient 
Water Supply Wells (KAFB 
and Water Authority wells) 

Incomplete for past/present/future exposure. Ongoing and planned 
remedial actions should retard migration and contingency plans are in 
place to prevent exposure should contaminants reach water supply wells. 

Indoor air at BFF Buildings 

Potentially complete, past/present/future. Benzene air concentrations 
below occupational limits and 10E-04 risk for occupational exposures. 
Levels are within background range for indoor air and fuel facility- no 
indication that benzene is due to VI. 

Vapor Intrusion at VA Hospital 
and vacant land (San Pedro 
and Ridgecrest Drives) 

Indeterminate for past/present/future exposure. Subsurface (15-25 ft. bgl) 
benzene vapor concentration is elevated in these areas. No indoor air or 
shallow subsurface (5 ft. bgl) data are available. 

Air emissions from SVE 
treatment system at BFF 

Incomplete for past/present/future exposure. Emissions are treated prior 
to release with appropriate monitoring and permitting. 

Pathways of Exposure to Fuels Released 
from Bulk Fuel Facility, KAFB 



What is the Exposure Dose? 

• Doses are measured in units of mg/kg/day 
 Milligrams of contaminant per kilogram of body weight 

per day 

• Child and adult doses are calculations of how 
much chemical the body absorbs 
 Intake rates  
 Body weights 
 Absorption rates (bioavailability) 

• For completed pathways doses are calculated for 
 Short term exposures (hours to 14 days) 
 Intermediate exposures (14 to 365 days) 
 Long term exposures (a year or more) 



How is cancer risk estimated? 

• Benzene exposure can cause cancer 

• Estimated cancer risk = dose x cancer slope factor (CSF) 
 CSF derived from animal studies  

• Estimated cancer risk is “excess occupational exposure risk” 
 20 years, 40 hours/week, 50 weeks/year 

• Rate of background cancer risk is high 
 One of three in US will get cancer; lifetime risk of 0.35 
 ATSDR considers risk range of 0.0001 to 0.000001 to be “low to no 

apparent increased risk” 
 



  Bldg. 1026 
µg/m3 

Bldg. 1032 
µg/m3 

Bldg. 1033 
µg/m3 

Indoor Air SL  
µg/m3 

Acetone 16 22 13 31,000 EMEGc 

Benzene 23 6.4 0.7 1.4 CREGadj 

Bromomethane ND 1.3 0.72 19 EMEGc 

2-Butanone (MEK) 4 4 5.9 5,000 RfC 

Carbon tetrachloride 0.39 J 0.44 0.46 1.8 CREGadj 

Chloromethane 0.9 1.3 1 100 EMEGc 

Dichlorodifluromethane 2.1 2.2 2.1 260 NJ NR SL 

Ethylbenzene 14 1.8 0.2 J 260 EMEGc 

Methylene chloride 0.9 4.2 0.3 J 1000 CREGadj 

Styrene 1 ND 5.4 850 EMEGc 

Tetrachloroethylene ND 0.5 J ND 3.8 CREGadj 

Toluene 37 14 0.8 J 300 EMEGc 

Trichlorofluoromethane 1.2 J 1.1 J 1.3 1,000 NJ NR SL 

1,1,2-Trichloro-1,2,2-trifluoroethane 0.5 J 0.6 J ND 44,000 NJ NR SL 

o-Xylene 13 1.8 0.3 J 220* EMEGc 

Indoor Air Sampling Results and 
Non-residential Screening Levels 



  Vacant Land  
Soil Gas 

15-30 ft. bgl 
µg/m3 

Bullhead Memorial Park 
µg/m3 

VA Hospital 
Soil Gas 

15-25 ft. bgl 
µg/m3 

Soil Gas SL 
(Residential) 

(5 ft. bgl) 
µg/m3 

Soil Gas SL 
(non-Res) 
(5 ft. bgl) 

µg/m3 Soil Gas Outdoor Air 

Benzene 190 2.8 0.6 1,242 16 26 

Cyclohexane 680 NM NM 3,440 310,000 430,000 

Ethylbenzene 140 22.8 0.3 660 53,000 74,000 

Heptane 560 NM NM 3,985 NA NA 

Hexane 2,100 NM NM 945 36,000 51,000 

Toluene 3,400 263 2.8 5,320 260,000 360,000 

Xylene (total) 1,100 56.8 ND 1,892 5,500 7,700 

Maximum Measured Soil Gas/Outdoor Air 
Contaminants from Vacant Land, Bullhead 

Memorial Park, and VA Hospital  



Observed and estimated 
cancer effect levels for 

chronic benzene 
inhalation and 
background air 
concentrations 



Conclusion 1 

• Based on currently available groundwater 
monitoring data there are no past or current 
exposures via groundwater at down-gradient 
water supply wells. Future exposures, which 
are possible, will be prevented if water is 
treated or supply wells are removed from 
service prior to contamination. 



Conclusion 2 

• BFF workers may be exposed to benzene 
in air via vapor intrusion into buildings. As 
measured benzene air concentrations are 
within the normal range of US residences 
and below regulated occupational 
concentrations, these exposures are not 
expected to harm people’s health.  



Conclusion 3 

• Workers and patients at the VA Hospital 
may be exposed to benzene in air via vapor 
intrusion into buildings.  Estimated 
benzene air concentrations are within the 
normal range of US residences and below 
regulated occupational concentrations. 
Based on available data, these exposures 
are not expected to harm people’s health. 



Conclusion 4 

• BFF workers may be exposed to hydrocarbon 
compounds in air via airborne emissions 
from the SVE treatment system. Assuming 
the SVE system is operated and maintained 
per permit conditions, potential exposures 
are not expected to harm people’s health. 



ATSDR Recommendations 

• Continue ongoing and implement proposed 
monitoring and remedial actions as planned. 

• Further characterize soil gas and/or indoor 
air at the VA Hospital. 



ATSDR Next Steps 

• Evaluate any new environmental data 
(including planned and recommended 
indoor air samples) to ensure that 
potential exposures do not pose a 
public health hazard. 

• Present the results and conclusions of 
this health consultation to the 
Albuquerque community and respond 
to community health concerns as 
appropriate. 



Public Comment Period 

• Health Consultation is available 
now for public review. 

• Public comment period ends 
August 26, 2013. 

• All comments submitted will be 
discussed in final version. 



Mark W. Evans 
Phone:  770-488-0770 

E-mail:  mxe7@cdc.gov 
 

For more information please contact  Agency for Toxic Substances 
and Disease Registry 

 

4770 Buford Hwy, NE  Chamblee,  GA  30341 

Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 

Visit: www.atsdr.cdc.gov | Contact CDC at: 1-800-CDC-INFO or 
www.cdc.gov/info 
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