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Introduction

The Nikel Area Fuel Farm (NAFF) was constructed from 1951 to 1958 northeast of NAS Keflavik in order to provide a permanent fuel storage and distribution facility in support of U.S. military requirements.  The NAFF is divided into two areas that consist of what is commonly referred to as the Lower and Upper Nikel areas.  The completion of the Helguvik tank farm and pier in the early 1990’s made the Lower Nickel site excess to U.S. military requirements and the Lower Nikel site has not been operated since that time.  The Lower Nikel Agreed Area Site is no longer required to support the mission of the Iceland Defense Force (IDF) and is scheduled for return to the Government of Iceland.  In support of the land return, the following report was prepared to document the historical use of the area and to report the environmental conditions of the site.  

Site History
The Lower Nikel portion covers approximately 200 acres immediately adjacent to the community of Reykjanesbaer, which includes Keflavik and Njardvik, and contained aboveground tanks and supporting fuel facilities.  The aboveground tanks varied in size from 5,000 to 40,000 barrels.   The Upper Nikel portion of the fuel farm consisted of eight “cut and cover” constructed tanks set into the hillside to the south of the Lower Nikel portion of the site, as well as the supporting fuel facilities located on top of the hill.  Various fuels were transferred from marine vessels from the Njardvik harbor to the Nikel Area Fuel Farm for storage until transferred via underground and aboveground pipelines to the main base area for various uses.  A historical photograph (circa 1954) of the site is contained in Appendix A.  The photograph is taken from an elevated position looking northwest across the majority of the site. The fuels stored at the Lower Nikel site have included JP-4, JP-5, diesel, AVGAS, and MOGAS at various times of its operational history.  Land usage is classified as industrial according to the Master Plan for the Naval Air Station Keflavik.  An aerial photograph (circa 1999) is contained in Appendix B.  At this time, five aboveground storage tanks remain at the Lower Nikel Agreed Area Site. The aerial photograph shows the adjacent land-use.  The adjacent land-use is a mix of light industry, public facilities, and residential homes and apartments. The demolition of the remaining aboveground structures at the Lower Nikel Agreed Area Site is the responsibility of the Government of Iceland as payment-in-kind for the previously U.S. owned LORAN station as outlined in the Agreement Between the Government of Iceland For the Transfer of Ownership of the Long-Range Radio Aid to Navigation Station at Sandur (Snaefellsnes), Iceland reached in 1996.  Appendix C contains a copy of the agreement. The site, at this time, contains various sized single walled metal underground fuel lines that contain residual fuels and sludge.  This is a result of not being cleaned prior to abandonment in place.

Environmental Studies


Since the late 1980’s there have been several studies conducted that have documented the historical use of the site and areas of environmental contamination.  The following section is a summary of environmental studies that are included in the appendices. 

 The most significant environmental contamination incident at this site was a 20,000-gallon diesel spill that occurred in 1987.  In response to the spill, the Navy installed 12 monitoring wells and one recovery well at the site.  Approximately 2,000 m^3 of soil was excavated and remediated off-site and approximately 6,000 gallons of free product was recovered from the well over a two year period.  

In 1987, there was detection of volatile organic chemicals (VOCs) in the drinking water wells of the local communities and NAS Keflavik a  study was initiated in 1988 to determine the source of the groundwater contamination since the presence of VOCs constitutes a potential health hazard.  In 1989, the extensive groundwater contamination study of NAS Keflavik including the Lower Nickel area was completed. A copy of the Preliminary Assessment/Site Investigation For Naval Air Station Keflavik Iceland, Volume I Chapters 1 to 6 (R.E. Wright Associates, Inc., March 1989) is contained in Appendix D.  As a result of the study, which indicated that there was a high probability that groundwater contamination detected in the communities’ drinking water wells was attributable to various U.S. military operations, the U.S. funded an $8 million potable water system for the local community to replace the communities’ groundwater source.  This agreement is as outlined in the Memorandum of Understanding Between the United States Atlantic Command (USCINCLANT) and the Defense Department of the Icelandic Foreign Ministry Regarding the Resolution of Certain Groundwater Contamination contained in Appendix E.  As part of the agreement, both parties agreed that the construction of the new potable water system alleviated the  “…. hazard, if any, to public health and safety, and tracing and cleanup of sources of contaminants is not of essence to this MOU and neither party is required to undertake or restore water resources in which contaminants were confirmed or suspected prior to the MOU.”  The agreement has eliminated the concern associated with the groundwater human exposure pathway for direct contact (i.e. ingestion and/or absorption) since the local communities and NAS Keflavik receive their drinking water from a distant source that has not been impacted be environmental contamination.  The agreement also eliminated any responsibility for environmental remediation of the groundwater by either party.  Therefore, an evaluation of the site for human exposure pathways to environmental contamination should include surface soils (i.e. direct contact, inhalation of particulates, and inhalation of volatile compounds) or subsurface soils that may become surface soils during future site development.  Chapter 4 of the study contained in Appendix D provides detailed information on the site history of the Lower Nikel area, which includes site development, fuel storage and handling at various times, waste disposal practices and spills.  Chapter 6 of the same study contains a description of two specific areas within the Lower Nikel Agreed Area site that may have resulted in groundwater contamination detected in the communities’ groundwater wells.   The specific sources include the Former Icelandic Salvage Yard, which operated from 1960 to 1964 and a Tank Bottom Disposal Area, which was used until 1970.  In the study, it was determined that the 1987 diesel spill had not impacted the communities’ groundwater wells.  

In anticipation of the demolition of the NAFF, the U.S. Navy funded an environmental site assessment to determine the extent of surface soil contamination at the site in 1992.  It is important to note that for various reasons funding was not received for the NAFF demolition and the reason why the demolition of the aboveground structures was included as payment in kind in the 1996 MOU.   The Site Assessment Report, Nikel Area Fuel Farm (Baker Environmental, Inc., July 1992) is contained in Appendix F.  The study concluded that soil samples from 3 test areas that exceeded cited guideline action levels, detections of BTEX and lead at site do not require action based on cited regulatory guidance, no off-site sources appear to be contributing to the soil contamination detected on-site, and recommended the remediation of soil at the three test areas that exceeded cited guideline action levels.  The three test areas are referred to as Area A, N, and O.  Area A had a sample location that had 6,454 ppm TPH at 12-20 inches sample depth below grade.  Area N had a sample location that had 116 ppm TPH at 3-8 inches in depth below grade.  Area O had a sample location that had 337 ppm TPH at 10-15 inches in depth below grade.  The cited action level was 10 ppm  and a recommended clean-up goal of 35 ppm for TPH in soil.   It is important to note that the soil remediation requirements for total petroleum hydrocarbons (TPHs) was determined via the site sensitivity evaluation (SSE) scoring methodology developed by the North Carolina’s Division of Environmental Management.  The SSE was developed to evaluate the sensitivity of groundwater to contamination by the release of petroleum related substances.  The soil clean-up levels recommended for TPH were determined by the SSE score and appears to not have taken into account the Memorandum of Understanding Between the United States Atlantic Command (USCINCLANT) and the Defense Department of the Icelandic Foreign Ministry Regarding the Resolution of Certain Groundwater Contamination or the DoD land return policy.

In 1999, the Government of Iceland funded a site assessment for the Lower Nikel Area to validate the findings of the 1992 U.S. study.  The Site Assessment Report of the Lower Nikel Area Keflavik (DeLisle Associates Ltd. And Keflavik Contractors, January 1999) is contained in Appendix G.  The study included sampling for VOCs, TPH, lead and polychlorinated biphenyls (PCBs).  The study concluded that the VOC’s do not appear to be present at levels of concern and the low levels detected are at trace amounts and do not require remediation.  This finding was consistent with the Baker study.  The study identified two additional areas of contamination within the site.  One area located west of building 1303 contained elevated levels of TPH. The analytical results exceeded 30,000 ppm of decomposed diesel oil and some heavier oils at a sample depth of 1 foot below grade.  A second sample was collected from the same excavation area at five feet below grade with an analytical result of 170 ppm. The other area contained polychlorinated biphenyl (PCB) contamination (one sample at 4.54 ppm at a 10 inch depth and another sample at 1.64 ppm at a 10 inch depth) at the old transformer station.  The study included a thorough sampling for lead in the soil with some samples higher than those found in the 1992 study.  Of the 30 soil samples collected and analyzed for lead, the highest lead sample result was 459 ppm with three samples in the 100-300 ppm range and one sample that was 35.7 ppm.  The study states that the lead contamination in the soil samples “appears to be related to lead containing paint which is suspected to be on the exterior of the ASTs.  The appearance of the ASTs, the presence of paint chips on the ground, and sporadic elevated Lead results suggest this type of impairment.” (DeLisle, 1999). The primary recommendation made in the DeLisle Study was that the contaminated areas identified in the study be restricted from direct contact and human exposure.  In order to implement this recommendation, the study makes further recommendations to address contaminated areas that include excavation of contaminated soils and a recommendation to ensure proper facility demolition to prevent further environmental contamination.  In summary, the study indicated that “contaminated soils encountered on-site are manageable”  (DeLisle, 1999).  The study does not provide recommended clean-up levels for lead and TPH or provide acceptable levels for direct contact and human exposure for identified contaminants.  The study also concluded that a “… comparison of recent samples collected to historical samples from the same areas have indicated a reduction in contaminates, therefore, indicating biological activity breaking down contaminate concentrations.” (DeLisle, 1999).  This conclusion suggests that lower levels of TPH in the soil are expected to be present at the site and will continue to decrease in the future as a result of biodegradation.

A schematic that provides a consolidated map of areas of environmental contamination identified in the various environmental studies is contained in Appendix H.  

Summary

The Lower Nikel Agreed Area Site is no longer required to support the mission of the Iceland Defense Force (IDF) and is scheduled for return to the Government of Iceland.  In support of the land return, the report documents the historical use of the site by the U.S. military and the environmental conditions of the site prior to its return.  The information contained in this report is valuable for future land use planning.

