
Toxic Exposures in the Missile Environment
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Missileers Ingested Carcinogens Due to the Materials Used and the Aging 

Infrastructure
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1. Diesel fuel was leaking underground and not promptly contained, due 

to lack of spill monitoring and water testing.

2. PCBs were leaking from the building materials and not promptly 

contained or removed.

3. Asbestos was not removed from inside the capsule and also likely 

leached into the drinking water. 



Overview

• Assumptions

• Sources

• General Toxic Exposures

• Whiteman Decommissioning

• Unique to Malmstrom AFB

• Past Missed Opportunities

• Moving Forward
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Assumptions

• Cancer is caused by ingesting toxic substances.

• Most major cancer clusters involve ingesting contaminated water 
(Camp Lejeune) or breathing contaminated air (mesothelioma and 
Navy personnel).

• The same types of chemicals are the culprits: petroleum-based 
volatile organic compounds, heavy metals, dioxin-based industrial 
chemicals, and asbestos to name a few.

4



Assumptions

• Missileers appear to have high levels of blood cancers, prostate cancers, 
thyroid issues, and autoimmune diseases.

• Malmstrom has higher levels of illnesses than other missile bases.

• Non-Hodgkins Lymphoma (NHL) is of particular concern for Malmstrom 
personnel. Missileers have different sub-varieties of NHL.

• Causes of NHL: pesticides/herbicides, volatile organic compounds (VOCs), 
bacteria from agricultural waste, PCBs. Dioxin-based products generally. 

• Causes of prostate and brain cancer: PCBs, pesticides/herbicides. 

• PCBs mimic various hormones in your body and can alter your immune 
function. Thyroid and autoimmune issues linked to PCBs, pesticides, and 
benzene. 

5



Sources

• 1985 Ellsworth AFB Installation Restoration Program

• 1992 Whiteman Missile Wing Deactivation EIS

• 2000 F.E. Warren Peacekeeper Deactivation EIS 

• 2000, 2004, and 2005 Medical Study Reports for Malmstrom

• 2004 Environmental Assessment for Minuteman III Upgrades

• Missouri DNR Minuteman II Decommissioning Documents

• 2007 Malmstrom EIS for 564th Deactivation

• 2023 Sentinel EIS

• Montana State Environmental Underground Storage Tanks Data

• Contract data from www.usaspending.gov

6



General Toxic Exposures of Missileers

• Drinking Water for Missile Alert Facilities

• PCBs

• Petroleum Chemicals from Fuel Tanks

• Asbestos

• Lead & Heavy Metals

• Herbicides & Pesticides

• Nearby Farming or Manufacturing Pollution
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General Toxic Exposures (Water)
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Diagram of Underground Infrastructure (1960s)
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Diagram of Underground Infrastructure (2000s)
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General Toxic Exposures (Water)

• Sources of Drinking Water for Missile Alert Facilities
• Well water, surface water, public water companies, hauled water

• All MAFs have a drinking water tank, likely coated in PCBs/asbestos. 

• Malmstrom:
• At least 7 MAFs at Malmstrom get drinking water from on-site, underground water 

wells. Historically, that number was greater. 

• Minot: Unclear. “Most MAFs have drinking water wells.” 
• F.E. Warren: 

• All 15 MAFs have drinking water wells, 14 of which are owned by the Air Force.

• “Several of them have reverse osmosis units, and all have chlorination units to 
improve water quality. Many of the wells are in poor condition and need repair or 
replacement.” (Sentinel EIS)
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General Toxic Exposures (Water)

• Bases do not have exact data on the depth of water wells or water table. 
Instead, they generally rely on depth of the water table.
• Malmstrom

• Water table depth of 20-100 feet.

• F.E. Warren
• 40-1,000 feet.

• Minot
• 120+ feet.

• Regulations on the testing and monitoring of private drink water sources 
have changed in the last 10-20 years. However, MAF water wells were likely 
not tested for water quality until the last 15 years. 

• Today, many wells listed as providing water to a limited number of people, 
so testing not required, but mandated through command policy in 2010s. 
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General Toxic Exposures (Water)

• 1988: Congress passed a law calling for EPA to regulate underground storage 
tanks.

• 1998: EPA deadline for underground storage tanks to have spill monitors installed, 
otherwise tanks must be closed. Majority of MAF fuel tank leaks discovered 
around this time. 

• Montana DEQ Database: 80+ leaking underground tanks on Air Force land. Most 
monitoring started in the late 1990s. 

• During the 1960s, ground water wells would have utilized steel for well casing and 
pipes. Steel pipes are vulnerable to corrosion and have a life span of 20-30 years. 
Starting in the 1980s, these wells would have started allowing contaminated 
water into the casing and into the drinking water.

• MAF well water was unfiltered until the 2000s. Exact date is unclear.

• Around 2005-2007 at Minot, sites began receiving reverse osmosis systems. 2017-
2019 for Malmstrom reverse osmosis systems. 
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General Toxic Exposures (Fuel Tanks)

• Original MAF single-wall, steel fuel tanks have life expectancy of 15-20 years, 
before leaking. 

• MAFs and LFs each have several underground petroleum, oil, and lubricant (POL) 
tanks buried at depths ranging from 6 feet to 40 feet under the surface. Some of 
these tanks contain more than 10,000 gallons of diesel fuel for generator use. 

• Importantly, these underground storage tanks (USTs) are at the water table level 
for Malmstrom. Minot and F.E. Warren water tables likely not as contaminated as 
Malmstrom, due to their depth. 

• Numbers of known leaking USTs and other contamination according to Sentinel 
EIS:
• Malmstrom: At least 170 LUSTs, 12 landfills, and 53 brownfields near MAFs.

• Minot: At least 71 LUSTs, 20 landfills, and 10 brownfields. 

• F.E. Warren: At least 13 LUSTs and 11 leaking ASTs.
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General Toxic Exposures (Fuel Tanks)

• Verification sampling of these leaks for the extent of the water 
contamination is not public record.

• 1998 is likely the first time many of these tanks were ever leak tested.

• Engineers recently noted that “trenching crews could encounter 
unexpected or undocumented contamination, such as fuel spills and 
agricultural waste.” (Sentinel EIS, 3-368). 

• Some, but not all, of the tanks were replaced with double-walled 
tanks and spill monitors at some point prior to 2007. Metal pipesand 
casing from water source to MAFs also replaced due to cracks and 
leaks. 
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Fuel Tanks Leaks and Water Quality (MAFB, L-1)
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Fuel Tanks Near MAFs (Malmstrom 2007 EIS)

• *Note MAFs B, D, G, K, and N 
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Trucking in Water Begins in 2010s

20142007



General Toxic Exposures (Pesticides)

• Various forms of herbicides and pesticides used at MAFs to clear 
vegetation. Limited research on safe ingestion levels of these chemicals. 

• Agent Orange used for 1-2 years in the late 1970s. Toxic parts of Agent 
Orange (dioxin-based) can persist in ground soil for decades. 

• MAFs located in heavily agricultural areas. Pesticides used on local farms 
likely seeped into drinking water. Regulations on pesticides limited until the 
2000s.

• Surface uses of pesticides can easily permeate into groundwater. 

• Pesticide usage stopped during 2010s, now the areas are mowed manually. 
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General Toxic Exposures (Asbestos)

• Asbestos used as an insulator and binding agent in missile facility 
building materials.

• Asbestos in MAF concrete that can leak into ground water.

• Asbestos insulation surrounds the underground drinking water 
holding tank. 

• Asbestos fibers in insulation surrounding power generators. 

• Asbestos used to insulate electrical wiring in parts of the capsule. 
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General Toxic Exposures (Interior Systems)

• Prior to 1980s, limited recordkeeping for spills of hazardous chemicals. 

• Leaks and spills of hydrazine fuel & sodium chromate in the LFs occurred. 
Other chemicals used during missile maintenance, such as solvents or 
coolants. 

• Use of sump pumps to pump dirty, contaminated water to the surface. This 
water would then trickle down to the groundwater. 

• PCBs used in most industrial electrical wiring in the 1960s. 

• PCBs in VDU and control console electronics.

• Lack of air circulation and filtration in the capsules. PCBs are aerosolized as 
they evaporate. Missileers would be exposed to PCBs in the air during their 
shift due to the lack of fresh air in the capsule. 
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Whiteman Decommissioning

• Required by START Treaty to implode missile silos.

• During an early implosion at Whiteman, PCB levels of 45,000 parts per 
million of PCBs were found in the nearby soil. 

• EPA standard is 50 parts per million for PCBs. Whiteman had nearly 1,000x 
the legal limit in their groundwater and soil. 

• PCBs used at MAFs for waterproofing. PCBs used in a tar-like substance to 
create a moisture barrier around the concrete walls and foundations.

• Ellsworth did not have the same issues with PCBs in soil due to different 
water table and lack of water contacting the moisture barrier. 

22



Whiteman Decommissioning (cont.)

• Air Combat Command and Army Corps of Engineers studied soil 
conditions at Whiteman. Implosions of missile sites continued.

• Whiteman AFB re-deeded the missile site land back to local residents, 
with deed restrictions prohibiting drinking the groundwater or digging 
into the soil.

• In 1992, Whiteman did not have any tank leaks documented. No tank 
spill monitors had yet to be installed either. Whiteman’s EIS called out 
the need for better sampling for leaks and contamination in the soil. 
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Unique to Malmstrom AFB

• Permeable soil:

• Malmstrom has sandy soil that is permeable to surface water and the water 
table fluctuates due to agricultural uses. The Malmstrom EIS also noted the 
possibility that diesel fuel spilled on the surface could travel down 10 to 15 
feet below the surface and reach the water table.

• “The following sites are presently under RCRA investigation for the 
unintentional release of a hazardous substance (POL) from storage tanks in 
the past: B-1, C-1, D-1, E-1, F-1, G-1, H-1, L-1, N-1, P-0, Q-15, Q-18, and S-0.”

• Spill monitoring was ongoing while drinking water went unfiltered. 

• Number of leaking USTs at Malmstrom is much larger due to soil 
conditions and groundwater touching these tanks.
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Unique to Malmstrom AFB

• Proximity to EPA Superfund sites:

• Barker Hughesville Mining District: high levels of toxic heavy metals released 
into surface and ground water, causing fish and other life to die off. 

• A, B, C, D MAFs downstream of contaminated water. A-06 and A-05 on Superfund land. 

• ACM Smelter and Refinery: heavy metals contaminated land and Missouri 
River. 

• 12th MS within miles of a major Superfund site. 

• Malmstrom AFB awarded millions of dollars in contracts for water 
well reconstruction in the 2010s. 
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Missed Opportunities

• The 2000 Malmstrom Cancer Study Relied on Bad Science: stated that benzene was not believed 
to cause lymphoma, in contrast to some scientific opinions at the time. This same study did not 
test for volatile organic compounds in water that would have provided for data on whether 
missileers were consuming petroleum-contaminated water. 
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Missed Opportunities

• The 2005 Malmstrom Study Spotted the Issue, But Wasn’t Aware of Fuel Leaks:

• It highlighted that benzene, a toxic chemical in petroleum, as a potential cause of 
lymphomas, but concluded that missileers were not exposed to such chemicals.

• The 2023 Missile Cancer Study Lacks Historical Context: Sampling drinking water 
that’s already been filtered. Inadequate soil sampling, only inches deep. Air 
sampling for only 7 varieties of PCBs, without knowing which types of PCBs are in 
the capsules. 
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Missed Opportunities

• Malmstrom Deactivation Did Not Study PCBs in Ground Water, Due to False 
Assumptions: “A weather sealing coating may be present on the exterior concrete of the 
LFSBs that contains solid PCB material. The USTs at the LF sites contained a coating that 
included a similar PCB material. The solid PCB coating on the USTs at the LF sites was 
sampled and analyzed, with results reported below laboratory reporting limits. Toxicity 
characteristic leaching procedure (TCLP) analysis indicated that the PCB material was not 
leachable (Toltest, 2007). Because the USTs were installed at the same time that the 
LFSBs were constructed, the coating used on the USTs is likely the same coating used on 
the exterior of the buried LFSB; therefore, the PCB concentration of the coating are also 
likely to be below reporting limits. Sampling of the coating on the LFSB had not been 
conducted. A 5-year groundwater monitoring effort that focused on potential PCB 
contamination has been conducted at dismantled LFs associated with Whiteman AFB, 
which contained solid PCB coatings. PCBs were not detected above laboratory reporting 
limits in any of the groundwater samples analyzed for the constituent, which further 
confirms that the solid PCB material is not leachable (U.S. Geological Survey, 2002).”
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References

• Slide 2: Whiteman Minuteman II Deactivation EIS, pg 213

• Slide 8: Diagram pulled from Whiteman EIS. See back-up slides for tank sizes. 

• Slide 11: Number of Malmstrom wells in Malmstrom 2007, see back-up slides. Sentinel EIS, pg 746 on number of 

wells at F.E. Warren. USTs coated in PCBs on pg. 54 of FE Warren EIS.

• Slide 12: F.E. Warren water depth on Sentinel EIS, pg. 803. For Minot, “Most MAFs have drinking water wells” on 
Sentinel EIS, pg 829. Colleague in Bioenvironmental confirmed that Malmstrom shows only one water source for 

routine testing, presumably installation water. Water sources from Whiteman EIS, pg 115. Remote ground water sites 

not monitored for water quality (Ellsworth 1984, pg 67). 

• Slide 13: EPA RCRA overview: 

https://www.epa.gov/archive/epapages/newsroom_archive/newsreleases/184907499d0c3ccf852570d6005e7d17.htm

l. Montana USTs and ARCGIS maps: https://deq.mt.gov/twr/Programs/ust. TD&H Engineering contracts for well repair: 

https://www.usaspending.gov/award/CONT_AWD_FA462618F3103_9700_FA462614D0002_9700

• Slide 14: Minot LUSTs at Sentinel EIS, pg. 514. Malmstrom LUSTs at Sentinel EIS, pg. 508. F.E. Warren LUSTs at 

Sentinel EIS, pg. 494. Diesel fuel tanks buried at 45 feet (Pg. 8 of FE Warren EIS).
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References

• Slide 15: Testing done to meet 1998 EPA deadline, revealed leaks and piping fixed (Pg 102, FE Warren)

• Slide 16: Whiteman EIS pgs 73, 135

• Slide 17: Whiteman EIS, pgs 3-44/45. 

• Slide 18: Ellsworth documents discuss sump pump usage. Ellsworth pg. 90 states: “A number of significant spill and leak events 

have occurred at Ellsworth AFB. The available written history of spills and leaks at Ellsworth AFB prior to 1980 is quite limited; therefore, 

the information on these events is primarily the result of personnel interviews with present and past base employees.” PCBs discussed 

in Whiteman, pg 3-45. 

• Slide 19: See back-up slides. Comes from report on Whiteman de-activation. 

• Slide 20: No spill monitors (Whiteman 136, 139). No documentation of leaks (Whiteman 139). Preparing a sampling plan to 

determine possible contamination (Whiteman 233). Deed restrictions information: https://dnr.mo.gov/waste-recycling/sites-regulated-

facilities/federal/former-minuteman-ii-missile-sites

• Slide 21: Malmstrom EIS, Sentinel EIS. See back-up slides. Montana DNR website on leaks shows monitoring wells in place from 

1998 on at sites that did not have water filtration until 2017. Malmstrom EIS also contains specific RCRA remediation sites in 2007.

• Slide 22: EPA website: https://cumulis.epa.gov/supercpad/SiteProfiles/index.cfm?fuseaction=second.docdata&id=0801208

• Slide 25: Malmstrom EIS
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Tanks (Pg. 102, FE Warren)
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Whiteman Decommissioning
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Whiteman Decommissioning
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Whiteman Decommissioning
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Whiteman Decommissioning – Missouri DNR

35



Malmstrom Wells & Fuel Leaks
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