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Q.  What was spilled at KAFB? 
A.  Aviation gasoline (Avgas) and jet fuel formulations JP-4 and JP-8 leaked from an 
underground pipe at the bulk fuel facility on the base.  (Courtesy of Professor Steve Cabaniss, Water Resources 
Program, University of New Mexico) 
 
Q.  When was the fuel spilled? 
A.  The spill was really a slow leak from underground pipes over many years.  The exact dates 
are unknown, but the Air Force estimates fuel leaked between the 1960s and 1999 (when they 
found the problem. (Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 

 
Q.  What chemicals were in the leaked fuel? 
A.  Jet fuel and Avgas contain many different chemicals.  The principal groups of chemicals are: 
 
Aliphatic hydrocarbons and Olefins (GRO and DRO) 
 Least toxic, >75% of fuel by mass 
Aromatics (incl. BTEX) 
 More toxic, <25% 
‘Additives’ like EDB 
 Some very toxic, <1%  
 
(Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
 
Q.  What are BTEX, GRO, and DRO? 
A.  These acronyms stand for groups of similar chemicals often found (and analyzed) together. 
 
BTEX- Benzene, Toluene, Ethylbenzene and  
             Xylenes (aromatic hydrocarbons) 
GRO-   Gasoline Range Organics  
     (smaller, lighter aliphatic hydrocarbons) 
DRO-   Diesel Range Organics 
     (larger, heavier aliphatic hydrocarbons) 
 
(Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
 
Q.  What is EDB? 
A.  EDB stands for Ethylene DiBromide.  EDB was added to leaded gasoline and jet fuel as an 
anti-knocking compound (it is also a pesticide).  It is a known animal carcinogen and the CDC 
suspects it is a human carcinogen (but has observed no human cancers).  (Courtesy of Professor Steve 
Cabaniss, Water Resources Program, University of New Mexico) 
 
Q.  Could other contaminants derived from fuel leaks be present in the aquifer? 
A:   Minor components in the fuels, including tetra-ethyl lead (TEPb, an anti-knock additive) and 
polyaromatic hydrocarbons (PAHs, minor contaminants in almost all petroleum products), may 
also have leaked down to the aquifer. (Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New 
Mexico) 
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Q.  How do we study danger from chemical exposure? 
A.  There are two types of ways:  Cell/Animal studies which are controlled exposure of 
tissue/organisms to the chemical in a lab (EDB causes tumors in lab rats) and epidemiology, 
which consist of statistical analysis of inadvertent human exposures. (Courtesy of Professor Steve Cabaniss, 
Water Resources Program, University of New Mexico) 
 
Q.  How does the EPA regulate chemical exposures? 
A.  The US EPA determines a Maximum Contaminant Level (MCL) for many hazardous 
chemicals.  This is the maximum amount which can legally be present in drinking water and 
represents ‘acceptable risk’ (not ‘no risk’).  EPA periodically reviews these MCL values to keep 
them to date with recent scientific results. (Courtesy of Professor Steve Cabaniss, Water Resources Program, University of 
New Mexico) 
 
Q.  How are MCL values expressed? 
A.  MCLs typically are expressed on a mass per volume basis.  In freshwater, one liter (volume) 
of water weights ~ 1 kg (mass), which leads to … 
 
 ppm = part per million = 1 mg per liter  
            1 ppm = penny vs full-size pickup truck 
 
 ppb = part per billion = 1 ug per liter  
           1 ppb = penny vs six loaded Boeing 747 aircraft 
 
(Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
 
Q.  What are the US EPA MCL values for fuel chemicals leaked at KAFB and the potential 
health effects? 
A.   
 CHEMICAL  AMT  HEALTH EFFECTS 
 Benzene   5 ppb  anemia, cancer risk 
      Toluene  1000 ppb liver, kidney and neural 
      Ethylbenzene  700 ppb liver and kidney 
      Xylenes  10 ppm neural 
      EDB   0.050 ppb liver, kidney, stomach and cancer risk 
 
(Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
 
Q.  How dangerous (toxic) is the ‘aliphatic hydrocarbon’ content of the fuel? 
A.  Most toxicity is linked to the aromatics and additives, so EPA has no MCL values for the 
aliphatic hydrocarbons.  But for hexane, the US EPA Health advisory recommends a maximum 
4, 000 ppb short term exposure.  California suggests a 400 ppb long-term (chronic) exposure 
limit.  (Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
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Q.  How does leaked fuel behave underground? 
A.  It sinks through the dry, unsaturated ‘vadose’ zone until it reaches the water table, then forms 
a floating pool of fuel on top of the saturated zone.  Floating fuel may then:  turn into a gas 
(volatilize); dissolve in the water (only partially); be degreaded (very slowly until dissolved and 
diluted).  (Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 

 
 

 
 
 
Q.  How much of the fuel will dissolve in the water? 
A.  The maximum that can dissolve varies.  
 
 Chemical   Solubility 
 Benzene   1790 ppm 
 Toluene    526 ppm 
 Hexane (C6)    9.5 ppm 
 Decane (C10)   0.052 ppm 
 EDB    3910 ppm 
 
(Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
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Q.  What is volatilization and why should we care? 
A.  Fuel compounds will evaporate (volatilize) into the air in the vadose (dry soil) zone.  
Pumping contaminated air from the vadose zone can remove fuel and clean the soil. 
 
 Chemical   Vapor Pressure 
 Benzene   95 mm Hg 
 Toluene   29 mm Hg  
 Hexane (C6)   151 mm Hg 
 Decane (C10)   1 mm Hg 
 EDB    11 mm Hg 
 
Based on above, hexane would be removed most quickly; decane most slowly. 
(Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New Mexico) 
 
Q.  How are the fuel compounds measured at low levels (<1 ppm)? 
A.  A technique called gas chromatography (GC) separates the fuel compounds from each other 
so they can be measured one at a time.  Measurement methods include flame ionization detection 
(FID); mass spectrometry (MS); and electron capture detection (ECD).  GC-MS, GC-FID are 
commonly used for hydrocarbons. (Courtesy of Professor Steve Cabaniss, Water Resources Program, University of New 
Mexico) 
 
Q.  What kind of data does GC give us? 
A.  A GC chromatogram shows a peak for each chemical in the sample. (Courtesy of Professor Steve 
Cabaniss, Water Resources Program, University of New Mexico) 
 
 
 

 
 
 
Figure shows a GS-MS chromatogram of JP-8.  The size of each peak indicates the amount of 
that hydrocarbon compound in the sample.  The “noise” limits the size of peaks that can be 
quantified (peaks smaller than noise are ‘invisible’).  (Courtesy of Professor Steve Cabaniss, Water Resources 
Program, University of New Mexico) 
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Q.  Can we say water has no contamination (has a contaminant concentration of zero)? 
A.  No.  Every chemical analysis has a Method Detection Limit (MDL) due to the noise; 
concentrations below the MDL are not detectable.  We can say a contaminant is undetectable, 
not zero.  The Practical Quantiftitaiton Limit (PQL) is the lowest level the US EPA believes can 
be quantified (given a number, not just ‘yes or no’).  (Courtesy of Professor Steve Cabaniss, Water Resources 
Program, University of New Mexico) 
 
Q.  Have fuel compounds been found in Albuquerque drinking water wells? 
A.  No.   
 
Q.  Why hasn’t the Air Force already cleaned up this fuel spill? 
A.  The Air Force began cleaning up the fuel spill as soon as they became aware of the problem, 
by implementing a soil remediation system to begin extracting fuel from the soil.  The Air 
Force’s efforts were directed by the New Mexico Environment Department (NMED), the 
regulatory agency responsible for environmental remediation.  Cleanup of the contamination 
depends on defining the type and extent of the contamination plume enabling it to be approached 
from every necessary angle.  Both the Air Force and NMED want to remove the fuel from the 
ground and ground water as quickly, safely and effectively as possible, and the Air Force is 
dedicating the necessary resources to accomplish this objective. 
 
Q.   Why is it taking so long to clean up?  
A.  It seems like it is taking a long time to cleanup the contamination; however, more 
information is being learned about the contamination which is vital to ultimately cleaning it up.  
While the spill most likely occurred over a period of decades, evidence of a spill was only 
discovered in 1999.  At that point, the Air Force started to investigate the soil around the spill 
area, acquiring soil samples from a wide area and groundwater samples from directly below the 
spill site.  The analysis showed that contamination was in the soil strata to a depth of nearly 350 
feet but no fuel product was apparent in the water below the release site.  In 2004, a remedy of 
Soil Vapor Extraction was put into service to remediate the contamination identified in the soil.  
In January 2007, a groundwater monitoring well at a location outside of the spill area was 
proposed and installed by Kirtland Environmental Program personnel based upon  indications of 
persistent vapor plume readings far to the east of the original spill location.  After the well was 
installed, Light Non-Aqueous Phase Liquid (LNAPL), or fuel was discovered on the water table 
at the new well location.  This development made the clean-up much more challenging.  
Nevertheless, since 1999, the Air Force has planned and programmed resources to 
investigate/cleanup this site as efficiently and effectively as possible and will continue these 
actions until the effort is complete. 
 
Q.  How much fuel is in the ground? 
A.  Estimates for the amount of fuel released have varied from 3 to 8 million gallons.  However, 
these estimates are based on incomplete data.  As characterization continues through the 
installation of groundwater monitoring wells and repeated sampling of groundwater, we will 
have a better assessment of the amount of free product as well as a detailed conceptual site 
model of the free product and dissolved fuel constituents. 
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Q.  Are we in danger of having our drinking water contaminated? 
A.  The drinking water is safe.  The interim measures the Air Force has contracted to implement, 
and, ultimately, the final remedy, will ensure that Albuquerque, VA and Kirtland AFB water 
production wells are not affected.  Neighborhoods over the fuel migration area do not obtain 
their drinking water from the ground directly beneath their homes.  Rather, they get their 
drinking water from ABCWUA well fields to the north of the spill, which are safe. 
 
Q.  How is the Air Force planning on taking care of this fuel spill problem?  
A.  The Air Force is using a performance-based contract to define and clean up the spill.  On 
September 30, 2010, the Air Force, through the contractual oversight of United States Army 
Corps of Engineers, Huntsville, awarded a contract and issued a notice-to-proceed to Shaw 
Environmental and Infrastructure Inc., with the following performance milestones: 

 
• Removal of contaminated soils by  June 1, 2012  
• Eliminate vapor intrusion pathway by September 30, 2012 
• Stabilize the dissolved plume by September 30, 2014  
• Achieve remedy-in-place by September 30, 2015 however; KAFB's goal is Sep 30, 

2014. 
 
Q.  How will the people living near the base be impacted by the steps mentioned above? 
A.  Drilling for the installation of groundwater monitoring wells has begun around the Elder 
Homestead and Siesta Hills Neighborhoods in the southeast section of Albuquerque. Wells are 
being installed in these areas because these areas are located above the fuel plume location and in 
the direction that the plume has been moving. 
 
Q.  Why is it necessary to drill and install monitoring wells off base? 
A.  The fuel product originally discovered on the groundwater table move beyond the northern 
boundary of Kirtland AFB.  In order to comply with NMED requirements and understand the 
extent of contamination and how far contamination has migrated from the original site, it is 
necessary to conduct further investigation of the leak through additional monitoring wells off 
base.  
 
Q.  How many wells will need to be drilled off base? 
A.  An additional 78 groundwater monitoring wells and 35 soil vapor monitoring wells will be 
installed within 1 mile of the Kirtland AFB boundary.  Off base drilling associated with these 
wells is estimated to be completed by 18 August.  
 
Q.  Will the Air Force pay for all remediation efforts outside of the Kirtland AFB 
boundary? 
A.  Yes.  The Air Force is responsible for all remediation efforts. 
 
Q.  How deep will the monitoring wells be? 
A.   The monitoring wells will be approximately 500 to 600 feet.  The groundwater monitoring 
well clusters are constructed to provide three sampling depths at each location.  The first well is 
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screened across the surface of the groundwater at approximately 500 feet below ground surface.  
The second in each cluster is screened approximately 50 feet below the surface of the 
groundwater.  The third well in each cluster is screened approximately 100 feet below the 
groundwater surface.    
 
Q.  Will the off-base monitoring wells be dual purpose wells that will allow monitoring as 
well as remediation and investigation? 
A.  All wells currently scheduled are designed for monitoring purposes only.  Wells for 
remediation, such as those employed for a pump-and-treat type system, require a larger diameter 
and screened interval to handle the large volume of water being extracted. 
 
Q.  How long does it take to drill one well? 
A.  It will take approximately one week to drill one well; for a cluster of three wells, it will take 
approximately three weeks with optimal conditions.  Depending on the geology encountered 
during the drilling process, some wells will take several additional days to complete while some 
can take less. 
 
Q.  What hours during the day does drilling typically occur? 
A.  Drilling will typically occur between 8:00 a.m. and 5:00 p.m. seven days a week.  
   
Q.  Will drilling occur on the weekends? 
A.   Yes. The drilling cycle normally is 10 days working and 4 days off.  Drilling will not take 
place on federal holidays and will shut down approximately every other weekend. 
  
Q.  What is the estimated time table on completion of drilling in the neighborhoods? 
A.  Drilling has begun, with approval of all plans and permitting by NMED and the State 
Engineer.  It will take approximately 24 weeks, or approximately 6 months, to install all the 
wells.  Currently, all drilling should be complete by 18 August 2011 but, we will do what we can 
to finish earlier 
 
Q. Will you be closing down neighborhood roads during the drilling? 
A.   During drilling, two-way traffic closure  is normally required.  During non-drilling hours, the 
road will remain closed however,  driveway access will not be impaired. 
 
Q.  What level of noise can I expect while the drilling occurs? 
A.  Drilling operations are loud.  But even during the course of drilling, noise levels fluctuate 
throughout the day while different operations occur.  Indications are that noise levels do not 
approach hazardous or harmful levels in neighborhood settings. 
 
Q.  What is the anticipated impact to neighboring businesses? 
A.  Kirtland does not anticipate any impact to neighboring businesses. 
 
Q.  What will the finished monitoring well look like?   
A.  The finished monitoring well will have a flush mounted cover.  See picture below. 
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Q.  Will the drilling or placement of wells have an adverse impact on the property values in 
the neighborhood? 
A.  The Air Force continually refers to the facts of the fuel spill when discussing effects of the 
contamination.  All wells will be installed on city property and not on private property.  Drinking 
water supply to local residences will remain safe and uninterrupted.  Further, there are no 
reported surface effects from the presence of contamination on the water table approximately 
500 feet below the ground surface. 
 
Q.  Who do I talk to if I have strong objections to drilling in my neighborhood? 
A.  Please contact the Kirtland AFB Public Affairs office at 505-846-5991. 
 
Q.  Is there a chance of damage to my property due to drilling?  If yes, who will reimburse 
me for the damage? 
A.  Every effort is being made to avoid contact between the drilling contractor’s equipment and 
private property.  All perceived claims associated with this work should be forwarded to the 
Kirtland AFB Public Affairs Office.  They can be reached at 505-846-5991. 
 
Q.  How often will the Air Force monitor and test these wells after installation? 
A.   Wells will be tested on a quarterly basis for at least 2 years. 
 
Q. Has the off-base drilling plan been coordinated with the appropriate regulatory agency? 
If yes, what is the regulatory agency requiring? 
A.  Permits for drilling sites and wells have been filed with the New Mexico State Engineer and 
the placement of the wells is based on NMED’s direction.  Rights of Entry to City of 
Albuquerque, Veteran's Affairs, Army Reserve and other private property owners have been 
legally obtained prior to all drilling activities at these locations. 
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Q.  How does Kirtland AFB plan to remedy the situation?  How will Kirtland AFB remove 
the contamination? 
A.  Kirtland AFB intends to use the most effective technologies available to remedy the 
situation.  Investigation approaches and interim measure technologies are presented in the work 
plans that  were approved by the New Mexico Environment Department.  Kirtland AFB fully 
intends to meet all remediation requirements as set forth by Federal EPA and the New Mexico 
Environment Department. 
 
Q.  What percentage of fuel contamination will the remediation efforts eliminate? 
A. The state regulations require that fuel contamination be cleaned up to New Mexico soil and 
groundwater standards.  The standards are available at the New Mexico Environment 
Department website. 
 
Q.  What is the Air Force doing to make sure people stay informed? 
A.  The Air Force is an advocate of being totally transparent by holding public meetings, having 
staff available to answer phone calls, placing all documentation for the cleanup effort on the base 
website, http://www.kirtland.af.mil/environment.asp, and by having staff available to attend 
public and neighborhood meetings to address your questions.  Finally, if you have any question 
or comment related to the cleanup, please contact the Kirtland AFB Public Affairs office at 505-
846-5991.  
 
Q.  What is being done to prevent another spill like this in the future? 
A.  The base has built a new state of the art bulk fuels facility.  All of the piping is above ground 
or in concrete vaults for easy inspection.  
 
Q.  Where can I find a copy of the sampling results? 
A.  The results will be posted on the Kirtland AFB website at: 
http://www.kirtland.af.mil/environment.asp   
Or, you can go to NMED’s Hazardous Waste Bureau’s website at: 
http://www.nmenv.state.nm.us/hwb/ 
The reports are posted in both places and will be titled “Quarterly Pre-Remedy Monitoring and 
Site Investigation Report.” 
 
Q.  Where can I find a map of where the monitoring wells will be placed? 
A.  All work plans, reports, and briefings are posted on the KAFB website in which maps related 
to the activities are included.  
 
Q.  When will the Air Force know the full extent of the contamination? 
A.  There is no way to know for sure when the full characterization will be complete.  However, 
that is why wells are being installed and more information collected.  As details emerge, they 
will be shared within the quarterly reports.  When KAFB has sufficient characterization of the 
fuel plume to compose a final mitigation strategy, this strategy will be proposed for NMED 
approval and be reinforced with continued monitoring to ensure the effectiveness. 
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Q.”What are the health impacts of the fuel spill? 
A.”To fully address this question, the Air Force has requested the Agency for Toxic Substances 
and Disease Registry (ATSDR) complete an evaluation/study of the Fuel Plume to provide and 
independent answer to this quest.  Representatives from ATSDR made a preliminary visit to 
KAFB in late June 2011 and will begin their analysis of documents and reports related to the fuel 
plume shortly.  ATSDR is a part of the Centers for Disease Control (CDC) based in Atlanta.  
Information about ATSDR as well as previous studies they have completed can be found on their 
website:  http://www.atsdr.cdc.gov/. 
 
Q.  How much is the clean up going to cost? 
A.  The Air Force is committed to spend whatever it takes to remediate the spill to regulatory 
limits.  
 
Q. Where can I get additional information? 
A.  You can contact the Kirtland Public Affairs Office at 846-5991 or visit the Kirtland web site 
at:  http://www.kirtland.af.mil. 

http://www.atsdr.cdc.gov/�

