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Introduction

The Red Hill Fuel Storage Facility is the largest field constructed underground storage tank (UST) facility in Hawaii.  It is owned and operated by the United States Navy, is located near Pearl Harbor and was built between 1940 and 1943.  

The facility contains twenty (20) cylindrical tanks each able to hold up to 12.5 million gallons of fuel which are located 100 feet above a major ground water aquifer that is used as a source of drinking water.  The tanks have a history of fuel releases dating back to 1949 and Navy test reports document the presence of fuel contaminants in the ground water and soil underneath the facility.  As a field constructed UST, the Red Hill facility is currently exempt from almost all existing federal UST regulations under Title 40 Code of Federal Regulations (CFR) Parts 280.
On January 13, 2014, the Navy reported a 27,000 gallon leak of jet fuel at the facility.  In response to the leak and concerns over the potential impact to Oahu’s ground water aquifer, the environment and its residents, the Hawaii State Legislature on April 24, 2014 adopted Senate Concurrent Resolution (SCR) 73 which requested the Director of Health to convene a task force to study the effects of the January 2014 fuel tank leak at the Red Hill facility and submit a report of the task force's findings and recommendations, including any proposed legislation, to the Legislature no later than twenty (20) days prior to the convening of the Regular Session of 2015.

Under SCR 73, the task force is requested to examine:

1. The short- and long-term effects of the leak at the Red Hill Underground Fuel Storage Facility, including effects relating to the health of residents, safe drinking water, and the environment;
2. Response strategies to mitigate the effects of future leaks at the Red Hill Underground Fuel Storage Facility;
3. Ways to improve communication between the United States Navy, the State, and the public in the event of future leaks at the Red Hill Underground Fuel Storage Facility; and
4. The implications of shutting down the Red Hill Underground Fuel Storage Facility.
Task force members include the Navy, Department of Health (DOH), United States Environmental Protection Agency (EPA), one member from the State House of Representatives, one member from the State Senate, Department of Land and Natural Resources, Honolulu Board of Water Supply (BWS) and two members from the community.  Appendix ____ contains a list of all the task force participants and any alternates.

Meetings were held on September 3, October 7, and November 6, 2014 to discuss the effects of the January release, results of on-going Navy investigations on the tank leak, Navy actions in response since the leak occurred and recommendations for improving operations to ensure protection of Hawaii’s drinking water. These included regulatory requirements, facility improvements and improved communication to the public.  All materials from all three meetings are posted online at: http://health.hawaii.gov/shwb/underground-storage-tanks/.

This report contains the task force’s findings and recommendations for each of the review topics in accord with SCR 73.

Findings and Recommendations
1. Short and Long-Term Effects of the leak at the Red Hill Fuel Storage Facility including effects relating to the health of residents, safe drinking water, and the environment
Findings

Navy studies and test reports show the Red Hill tanks to have a history of fuel releases dating back to 1949 and the presence of fuel contaminants in the ground water and soil underneath the facility.  Soil vapor and ground water monitor well data consistently show petroleum detections from around 2005 to the present.

The Red Hill ground water Monitor Well #2 contains the highest levels of diesel total petroleum hydrocarbons (TPH) at 20 to 50 times above the DOH environmental action limits (EALs) from 2005 to the present.  Based on Navy monitor well test results submitted to DOH, the range of petroleum chemical contaminants reported including all existing EPA health advisories, DOH EALs and/or EPA safe drinking water limits are summarized in Table 1.  
Table 1 – Petroleum Contaminants Detected and Values Reported

At Navy Red Hill Ground Water Monitoring Wells
(Values that exceed DOH/EPA limits shown in Bold)
	#
	Contaminant
	DOH EAL gross contamination (ppb*)
	DOH EAL drinking water toxicity (ppb)
	EPA drinking water MCL** (ppb)
	EPA health advisory (ppb)
	Minimum value reported (ppb)
	Maximum value reported (ppb)

	1
	TPH-d (diesel)
	100
	190
	None
	None
	<20
	5,000

	2
	TPH-g (gasoline)
	100
	100
	None
	None
	13.2
	148

	3
	Xylene
	20
	10,000
	10,000
	None
	0.37
	1.1

	4
	Benzene
	170
	5
	5
	None
	0.14
	0.24

	5
	Toluene
	40
	1,000
	1,000
	None
	0.5
	1.3

	6
	Acenaphthene
	20
	370
	None
	None
	0.02
	0.86

	7
	Fluorene
	950
	240
	None
	None
	0.03
	0.3

	8
	1-methylnaphthalene
	10
	4.7
	None
	None
	0.02
	104

	9
	2-methylnaphthalene
	10
	24
	None
	None
	0.007
	88.5

	10
	Naphthalene
	21
	17
	None
	100
	0.03
	180

	11
	Ethyl benzene
	30
	700
	700
	None
	0.15
	0.58

	12
	Lead
	50,000
	15
	15
	None
	0.14
	11.9

	13
	Pyrene
	68
	180
	None
	None
	0.03
	0.11

	14
	Chrysene
	1
	9.2
	None
	None
	0.0159
	0.062

	15
	Phenanthrene
	410
	240
	None
	None
	0.02
	0.14

	16
	Fluoranthene
	130
	1,500
	None
	None
	0.026
	0.24

	17
	Benzo[k]fluroanthene
	0.4
	0.92
	None
	None
	0.0068
	0.017

	18
	Benzo[a] anthracene
	4.7
	0.092
	None
	None
	0.077
	0.047

	19
	Indeno[1,2,3-c,d]pyrene
	0.095
	0.092
	None
	None
	0.0075
	0.037

	20
	Benzo[a]pyrene
	0.81
	0.2
	None
	None
	0.0086
	0.045

	21
	Benzo[g,h,i]perylene
	0.13
	1,500
	None
	None
	0.0057
	0.034


*ppb = parts per billion same as micrograms per liter

**MCL = maximum contaminant level = EPA safe drinking water standard
The locations of the seven (7) monitor wells being tested by the Navy are shown in Diagram 1.  

Diagram 2 shows a conceptual model of the contamination underneath the Red Hill tanks based the monitor well results in combination with other groundwater modeling study data.
Diagram 1 – Navy Red Hill Monitor Well Locations

Reference: Groundwater Flow Direction/Gradient and Tier 3 Risk Assessment and Re-evaluation Letter Report, Red Hill Bulk Fuel Storage Facility, Pearl Harbor, Hawaii, TEC, Inc., April 15, 2010
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Diagram 2 – Conceptual Site Model

Reference: Red Hill Bulk Fuel Storage Facility Final Groundwater Protection Plan, January 2008, Conceptual Site Model, Fig. 1-5, p. 1-15
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Recommendations
· Graphically present all water quality data collected at the Facility by monitor well location and by contaminants detected.

· Analyze the graphs for water quality data trends, correlation with past fuel releases, interrelationships between wells and groundwater flow, need for the installation of additional monitor wells, changes to sampling frequency and testing sensitivity and scheduling changes.
· Continue groundwater modeling studies by the Navy and the BWS.  The studies are critical to understanding the rate and direction of the ground water to assess the impact on neighboring potable water wells.  The studies also will compliment ground water monitoring well contaminant data collection to assess the overall condition of the aquifer.
· Drill and install additional monitor wells to enable the collection of groundwater data and modeling information to increase and improve the scientific understanding of the present and long term quality and condition of the aquifer underneath the Red Hill tanks and beyond its boundaries.

· Release and use EPA Drinking Water State Revolving Fund (DWSRF) Loan Assistance and Other State Programs set-aside grants to fund the drilling and installation of additional monitor wells.
· Strengthen Hawaii’s ground water protection program to increase surveillance and identification of potentially contaminating activities to protect and mitigate impacts to existing drinking water wells. 

· Conduct a scientific peer review and evaluation of the sampling and test methods and detection limits used by the Navy to develop a uniform monitoring protocol.

· Fund and conduct a health effects study to assess the toxicological impact of low level concentrations of petroleum chemicals in ground water and sources of drinking water; determine the acute and chronic human health significance of these low level concentrations in drinking water applying scientifically valid health risk and safety analysis methodologies; and perform critical, weight-of evidence assessments related to estimations of health risks and safety for humans exposed to chemicals in drinking water, residents and the environment.
· Mitigate existing contamination underneath the tanks starting with the area adjacent to Red Hill ground water monitor well #2 to contain and prevent contamination from extending beyond the current location.  The Task Force deems prevention is less expensive than clean up and water treatment of all releases – large and small.
2. Response strategies to mitigate the effects of future leaks at the Red Hill Underground Fuel Storage Facility

Findings

The Red Hill facility is a field constructed UST that is currently deferred from federal UST regulations which require all other USTs to install corrosion protection, secondary containment and leak detection.

Navy studies also show the Red Hill tanks have a history of fuel releases dating back to 1949.  Recent American Petroleum Institute (API) 653 internal tank inspections performed on Red Hill tanks to date indicate the steel tanks are corroding at a rate of 0.0045 inches per year.  According to the report, 0.1 inches would remain after conducting an inspection 20 years later at this rate of corrosion.  The report also describes detecting a large number of defects (500-600).  Of that number many will require patch plates and weld repairs.
Recommendations
To mitigate the impact of future leaks at Red Hill, the Task Force recommends the following:

· Support proposed EPA regulatory changes that will cancel the deferral of field constructed USTs from 40 CFR Parts 280 and 281 and phase out the use of ground water monitoring wells for release detection.

· Conduct a State by State Survey of UST and ground water protection regulations to identify areas for improving DOH UST rules.

· Install tank-within-a-tank secondary containment and leak detection at Red Hill.  At the October 7, 2014 Task force meeting, the Navy stated the importance of the Facility and its need to continually maintain the capacity at Red Hill (15 out of 20 tanks in operation) to support its fuel needs.  At this meeting, the Navy also committed to implementing secondary containment in the future and indicated a 20 year time frame to implement and complete the installation of secondary containment.
· Revise DOH UST leak response, characterization and mitigation requirements to prescribe the Resource Conservation and Recovery Act (RCRA) requirements for characterizing the nature and extent of contamination to include but not be limited to the following steps.
· Identify and characterize the horizontal and vertical extent of plumes and other dissolved contaminants in ground water.
· Velocity of contaminant movement
· Concentrations of hazardous constituents
· Factors influencing plume movement (environmental setting)
· Extrapolation of future movement (modeling)
· Soil contamination (unsaturated zone)
· Horizontal/vertical extent of contamination
· Soil/contaminant properties (environmental setting)
· Concentrations of hazardous constituents
· Extrapolation of future movement (modeling)
· Air contamination (particulate and gaseous contaminants)
· Horizontal/vertical extent
· Direction/velocity of plume movement
· Quantity of release
· Chemical/physical/radiochemical composition of contaminants
· Horizontal/vertical concentration profiles
· Subsurface gas releases
· Horizontal/vertical extent of plumes
· Direction/velocity of plume movement
· Concentrations of hazardous constituents
· Extrapolation of plume movement
· Contaminant characterization presentation tools
· Isopleth maps showing concentrations of contaminants laterally/vertically away from source
· Line/bar graphs to show concentrations of contaminants away from source
· Vertical profiles (cross sections)
· Lateral/vertical extent of contaminant and /or plume direction
· Three-dimensional data plots to show lateral and vertical extent of contaminant plumes
· Examine impacts to Potential Receptors
· Identify potentially affected human populations
· Identify potentially affected environmental systems
· Propose plan to fully describe human populations/environmental systems
· Determine where interim measures/presumptive remedies can be used
· Assess impact to human populations and adjacent land use
· Examine demographic profiles (age, sensitive subgroups, etc.)
· Assess impacts to groundwater use
· Drinking (residential/municipals wells, etc.)
· Industrial use
· One-mile radius
· Assess impacts to surface water use
· Drinking (municipal intakes, etc.)
· Recreation
· 1.5-mile radius
· Access to facility
· Examine environmental system impacts
· Local ecology
· Surface water/wetland biota
· Endangered/threatened species

3. Improving communications between the United States Navy, the State, and the public in the event of future leaks at the Red Hill Underground Fuel Storage Facility
Findings

The technical information on Red Hill is presently managed and primarily communicated between the Navy and the DOH.  Copies are not readily available at a central data location nor easily obtained through written requests.  The Task Force finds that access to this information is essential to its understanding and completing the tasks before it as described in SCR 73 in addition to the public’s understanding of the situation at Red Hill and how it affects them.

The Task Force finds that all Red Hill tank reports and other information cannot and should not be limited to a few agencies on a facility that has been declassified since 1995.  While the Task Force recognizes the need for confidentiality and agency security policies, these areas should not frustrate the need to protect the ground water aquifer, the environment and the welfare of our citizens including their right-to-know.
Recommendations

· Create and maintain a public website containing all information from the Task Force, Navy, DOH, BWS, and other agencies (e.g., meeting notices, notes of meetings, reports, data, trend graphs, laboratory analysis, etc.) to provide easier access to information and improve transparency.
· Create a Red Hill Task Force Technical Subcommittee to digest, comprehend and explain in lay terms all of the complex and voluminous scientific information to support the Task Force’s discussion of issues and decision-making and provide the Task Force and public with easily understandable information on Red Hill.
· Continue the work of the Red Hill Task Force to insure the long-term management, information access and decision making on issues related to leaks at Red Hill and the protection of Oahu’s ground water aquifer, environment and public health.
· Utilize the existing public notification systems used by City and County of Honolulu (NIXLE) to communicate future leaks and incidences at Red Hill.
4. Implications of Shutting Down the Red Hill Underground Fuel Storage Facility
Findings and Recommendations

The Task Force needs more time to discuss and explore this topic.  The Navy indicated at the October 7, 2014 meeting that assessments are underway to explore alternative fuel storage solutions in lieu of either continued full or partial use of the Red Hill Facility.
5. Legislative Recommendations
Appendix ______ includes the proposed legislation that will be submitted by the Department of Health in the Administration package for the 2015 Legislature. This proposal takes into account the range of viewpoints expressed by the group and seeks to create recommendations that serve to protect Hawaii's drinking water resource and environment.
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