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Oahu’s Groundwater Bodies and Caprock

• Oahu is 598 square 
miles

• About 461 square 
miles of Oahu (77% 
of the island) are 
inland of the 
caprock

• About 137 square 
miles (23% of the 
island) are covered 
by caprock

Ref. Izuka, Engott, Rotzoll, Bassiouni, Johnson, Miller and Mair, Volcanic aquifers of Hawai‘i—Hydrogeology, water 

budgets, and conceptual models, Scientific Investigations Report 2015-5164, United States Geological Survey, 2015



Red Hill Fuel Facility





DELIVERING WATER FROM UNDERGROUND WATER 

SOURCES TO YOUR HOME REQUIRES A LARGE AND 

COMPLEX SYSTEM





• BWS Halawa Shaft is 

the largest of the five 

wells that are in close 

proximity to the Red Hill 

Fuel Facility.

• Halawa Shaft serves 

20% of the water to 

metropolitan Honolulu



• Five BWS wells closest to Red 
Hill Facility site contribute 11.5% 
of the 140 MGD average daily 
production.

• Navy Water Well (“Red Hill 
Shaft”) supplies 24% of JBPHH 
drinking water needs each day.



Ref. Red Hill Bulk Fuel Storage Facility Final Technical Report, 2007, Fig. 1-3, p. 1-15
14

• Twenty tanks sitting on end 

connected by an upper and lower 

access tunnel.

• Constructed from 1940 to 1943.

• Each tank is 250 feet high and 100 

feet in diameter.

• 12.5 million gallon capacity per 

tank.

• Facility declassified in 1995.

• Navy’s Red Hill Shaft approx. 2,500 

feet down gradient from the facility.

• Tanks located 100 feet above the 

groundwater table.

Navy Red Hill Shaft



Ground Water AquiferTop of groundwater table (approx. + 20 ft. MSL)



• Concrete with ¼ inch steel liner. 

(Upper and lower dome steel is ½ 

inch), about ten miles of pipelines

• Red Hill Tank large enough to hold 

Aloha Tower

• Fuel storage

• Recently stored JP-5, JP-8 and F-76 

(marine diesel)

• Variety of fuels stored over the about 80 

years of operation

• Rainwater seeping between ¼ inch 

steel liner and concrete and corroding 

steel liner

• History of leaks over its history dating 

back to the 1940s

Red Hill Tanks



Inside Red Hill Tank

17
Ref: Red Hill: EPA May Force New Leak Detection System 

For Toxic Spills,  Civil Beat, S. Cocke, 2/14/14 



Tank 5 Leak
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Ref:  Red Hill: EPA May Force New Leak Detection System For Toxic 

Spills,  Civil Beat, S. Cocke, 2/14/14 



January 13, 2014 leak from Red Hill Tank No. 5

• While refilling Tank 5 following completion of a 
clean-inspect-repair process, Navy operators 
detected a fuel level discrepancy in Tank 5. 

• Navy estimated fuel loss up to 27,000 gallons of 
JP-8 fuel(*).

• The Navy drained the contents of Tank 5. 

• Groundwater Monitoring Well test results (e.g., 
RMW02) showed a spike in levels of hydrocarbons.

• A full inspection of Tank 5 found poor workmanship 
and lack of oversight as the cause of the leak.

(*) Defense Logistics Agency estimates that fuel loss 
was 39,312 gallons.
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Navy Study and Fuel Record Findings

• Navy commissioned studies

• Petroleum hydrocarbons present in groundwater and 

rock beneath facility.

• Warn of increasing facility age and potential 

catastrophic large volume release.

• Fuel releases

• Occurred in the past (1947 – 2025)

• Lack of clear and complete information on releases

• Information in Red Hill Groundwater Protection Plan 

indicate 206,190 gallons (1947- mid 1980s)
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Fuel Contamination 

Under Red Hill Tanks

• 1998-2002 

Investigations.

• Basalt rock core samples 

taken from underneath 

19 out of 20 tanks show 

petroleum stains.



RHMW07

RHMW06



Monitor Well (RHMW03)
     150 ppb TPH diesel

<0.005 ppb 1-methylnaphthalene

<0.005 ppb Naphthalene

  0.093 ppb dissolved lead

Monitor Well (RHMW01)
   430 ppb TPH diesel

0.029 ppb 1-methylnaphthalene

  0.18 ppb Naphthalene

0.035 ppb dissolved lead

Monitor Well (RHMW02)
6,500 ppb  TPH diesel

  0.51 ppb  Acenapthalene

  0.28 ppb  Fluorene

   48 ppb  1-methylnaphthalene

    7.9 ppb  2-methylnaphthalene

   120 ppb  Naphthalene

0.014 ppb  Ethyl benzene

  0.21 ppb  Xylenes

Monitor Well 

(RHMW05)
      26 ppb TPH diesel

 0.026 ppb dissolved lead

Groundwater contamination 

underneath Red Hill as of 

samples taken January 2016

Navy Red Hill Shaft
 21 ppb TPH diesel

     <54 ppb TPH oil

<0.005 ppb Naphthalene

  0.036 ppb dissolved lead    

RHMW07

RHMW06



Monitor Well (CWRM 

2253-03)
  43 ppb TPH diesel

       63 ppb TPH oil

<0.005 ppb Naphthalene

  0.273 ppb Lead

Monitoring Well 

(OWDFMW01)
   320 ppb TPH diesel

     69 ppb TPH oil

0.030 ppb 1-methylnaphthalene

0.020 ppb 2-methylnaphthalene

0.024 ppb Naphthalene

  34 ppb Acetone

0.040 ppb dissolved lead

Monitor Well 

(RHMW04)
  29 ppb TPH diesel

<0.005 ppb Fluorene

<0.005 ppb Phenanthrene

  0.072 ppb dissolved lead

RHMW07

Monitor Well 

(RHMW07)
       28 ppb TPH diesel

       44 ppb TPH oil

<0.005 ppb Fluorene

<0.005 ppb Phenanthrene

  0.015 ppb dissolved lead

Monitor Well 

(RHMW06)
   21 ppb TPH diesel

   <54 ppb TPH oil

0.010 ppb dissolved lead

Groundwater contamination 

underneath Red Hill as of 

samples collected January 2016
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Groundwater Contamination underneath Red Hill Tanks (RHMW02) as of October 2016

160 ppb EAL.  DOH action limit for drinking water

1/13/14
Tank 5 leak



Navy Study Show Groundwater Flow from Red Hill toward BWS Halawa Shaft

Navy Study (2007)

Navy Study (2010) 

BWS Halawa Shaft



2010 Navy Audit

• Findings

• Groundwater contamination 

resulting from irregular maintenance 

and insufficient inspection.

• Delays in completion of the 

maintenance cycle due to 

operational and time constraints.

• Inability of current leak detection 

methods in detecting slow, chronic 

fuel leaks.

• Non-compliance with terms of the 

State DOH approved Navy 

Groundwater Protection Plan 

(GPP).



Navy Aiea Halawa Shaft

AFFF 

Concentrate Spill  

1,300 gallons

Several water 

sources are 

shut down in 

response to 

JBPHH 

contamination









Recent Events
June 26th

• Monthly Meeting with UH Tracer Study Group 

July 1st

• Filing of Federal Tort Claims Act Lawsuit

July 3rd

• Red Hill Bulk Fuel Storage Facility Closure Plan Supplemental #4

July 14th

• Legislature Information Brief –Update from Navy Closure Task Force 

–Red Hill 



Legislature information brief -July 14, 

2025
• Rear Admiral Stephen Barnett the Navy 

Closure Task Force. 

• Per- and polyfluoroalkyl substances (PFAS) 

Investigation following the 2022 Aqueous Film 

Forming Foam (AFFF) is ongoing under 

CERCLA at Red Hill. Information can be found 

on www.redhillern.com.

• Reactivation of Aiea-Halawa Shaft anticipated 

this year in coordination with Hawaiʻi 

Department of Health (DOH).

• Reactivation of Red Hill Shaft anticipated in 

2027 pending installation of treatment system in 

coordination with DOH. 

• Red Hill Facility closure anticipated to complete 

in 2028. Remediation and monitoring to follow. 

• Long term remediation efforts is anticipated to 

take decades. 

Source: Navy Closure Task Force –Red Hill

http://www.redhillern.com/
https://www.navyclosuretaskforce.navy.mil/Portals/101/2025_07_14 - NCTF-RH brief HSCRH.pdf


UPDATES from Navy Closure Task Force –

Red Hill

Source: Navy Closure Task Force –Red Hill

https://www.navyclosuretaskforce.navy.mil/Portals/101/Documents/Red Hill Highlights/Edition 8 - Red Hill Highlights.pdf?ver=M3DdoqH6SYXq3ZDBctiCVg%3d%3d


Source: Navy Closure Task Force –Red Hill

https://cnrh.cnic.navy.mil/LinkClick.aspx?fileticket=ud7Y_3VdqHM%3d&portalid=79
https://www.navyclosuretaskforce.navy.mil/Portals/101/2025_07_14 - NCTF-RH brief HSCRH.pdf


Questions?
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