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Subject: Submittal of the Final Voluntary Corrective Action Report for the AMRAD 
Underground Storage Tank (UST) Site (SWMU 164) dated September 2004. 

Dear Mr. Bearzi: 

Enclosed you will find a hard copy and an electronic copy of the Final Voluntary 
Corrective Action Report for the AMRAD UST Site (SWMU 164), dated September 2004 for your 
review and approval. 

The enclosed report summarizes final closure activities conducted during August 2, 2004 
of the UST tank located adjacent to the Anti-Missile radar (AMRAD) Facility (Building 25900). 
The work was completed in accordance with the Voluntary Corrective Measure Work Plan 
(VCM) for the AMRAD UST Site (SWMU 164), dated March 2003, which was submitted to your 
office for review on 26 May 2004. 

WSMR considers the site to have been remediated in accordance with current applicable 
state regulations, and the available data indicating that contaminants pose an acceptable level of 
risk under current and projected future land use. The document enclosed is intended t o be a 
final report and will also serve as a proposal for no further action at the AMRAD Site 
(SWMU 164). 

We remain actively committed to meeting our environmental compliance responsibilities 
and practicing good environmental stewardship and appreciate your understanding and support 
on these issues. 



"?copies of this letter are being provided to Mr. Chuck Hendrikson, EPA ~egion ~; Mr. I.any 
King, EPA Region VI; Mr. Glenn von Gonten, NMED-HWB; Mr. Steve Pullen, NMED-HWB; 
Ms. Cheryl Frischkorn, NMED-HWB; Mr. James Pigg, CSTE-DTC-WS-SJA; and WTS. 
Systems, WSMR's environmental services contractor. 

Mr. Joaquin Rosales remains the overall action officer for this effort and he may be reached at 
505-678-1007 for ffirther discussion on this subject. 

Sincerely, 

~er~ 
Thomas A. Ladd 
Director, Environment and Safety Directorate 
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EXECUTIVE SUMMARY 
 
This report summarizes final closure activities conducted during 2 August 2004 of the 
underground storage tank (UST) that was located at the Anti-Missile Radar (AMRAD) Facility 
(Building 25900).  White Sands Missile Range (WSMR) has been investigating the AMRAD Site 
in accordance with the Resource Conservation and Recovery Act (RCRA), as administered by the 
New Mexico Environment Department (NMED), Hazardous Waste Bureau (HWB).  This site 
was first discovered in 1997 in a range wide UST survey.  An investigation was conducted in 
February 1998 to determine whether the tank had leaked.  As-built facility drawings indicated 
that the UST was to be used for storage of waste transformer oil generated at the site, presumably 
from operation of a large radar dish near the UST location.  Soil sampled from directly adjacent 
to, and beneath the tank, indicated that an oil release had occurred.  The concentration of the 
motor oil range organics ranged from less than the detection limit (50 mg/kg) to 16,000 mg/kg 
according to analysis conducted by Hall Environmental Analysis Laboratory (Albuquerque, NM).  
Diesel range organics, gasoline range organics, polychlorinated biphenyls and volatile organic 
compounds were not detected in any of the samples.  Once it was concluded that the UST had 
leaked, it was then reported to the NMED HWB on 3 March 1998.   
 
More thorough investigations were conducted from April 1998 to April 2000 to determine the 
vertical and horizontal extent of contamination.  The extent of contamination was limited to the 
backfill immediately surrounding the tank and extended to a depth of less than 40 feet.  
Evaluation of the analytical data showed that motor oil range organics was the only detected 
analyte.  The concentration of motor oil range organics was less than the detection limit (5 mg/kg) 
in 54 of the 57 samples analyzed by Assaigai Analytical Laboratory, Inc. (Albuquerque, NM).  
The three detections were 2 mg/kg, 51 mg/kg and 600 mg/kg.  Concentrations of semi-volatile 
organics were all below detection limits.  The metal concentrations were compared against 
background concentrations and found to be at naturally occurring levels.  Following the 
completion of the field investigation in April 2000, the NMED HWB listed the site in the 
White Sands Annual Unit Audit (June 2000) as Solid Waste Management Unit (SWMU) 
Number 164.   
 
In determining standards for TPH in development of the Voluntary Corrective Measure (VCM), 
WSMR used the then current New Mexico Department of Energy, Minerals, and Natural 
Resources Oil Conservation Division (OCD) criteria for TPH due to no RCRA regulated 
constituents having exceeded HWB cleanup levels.  Utilizing the ranking scheme established by 
the OCD, the TPH cleanup level at this site would be 5,000 mg/kg.  Estimation of the 95% upper 
confidence limit using the standard bootstrap method provided a concentration for the 
contaminated soil of 1,433 mg/kg. 
 
Based on the results of the previous investigations, WSMR believes that this site does not pose a 
serious or imminent threat to human health or the environment.  The concentrations of the motor 
oil range contaminants present do not warrant further consideration since no other analysis 
revealed detectable concentrations of pollutants.  Furthermore motor oil range organics are 
relatively immobile and the contamination is limited to the backfill immediately surrounding the 
tank. Exposure to groundwater beneath the site is not directly impacted by the release due to the 
small size of the spill and sufficient separation between contamination and groundwater.  Other 
exposure pathways such as air and soil are not considered relevant due to the current and future 
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land use and the low volatility of the transformer oil.  As a result, there were no contaminants of 
potential concern identified during the evaluation of human health and ecological risk. 
WSMR believes that the in-place closure of the UST is the appropriate closure action for this 
site.  Excavation of the tank was not feasible since it would have created an unsafe condition by 
undermining a major support structure for the adjacent radio frequency fencing (See Sec. 1.2, 
Location and Site Description).  The VCM Workplan for the AMRAD UST site SWMU 164, 
dated March 2003, described the planned in place closure of the UST.  The VCM Workplan was 
submitted to NMED on July 08, 2004.  Following this submittal, WSMR waited 14 days before 
closing the tank using the methods provided in the New Mexico Petroleum Storage Tank 
regulations (20 New Mexico Administrative Code, Chapter 5, Part 8). 
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AMRAD FACILITY  
VOLUNTARY CORRECTIVE ACTION REPORT  

FOR AMRAD UST SITE (SWMU 164) 
 
1.0 INTRODUCTION 
 
A 3,000-gallon underground storage tank (UST) was discovered near Building 25900 at the 
Anti-Missile Radar (AMRAD) Facility in 1997.  As-built facility drawings indicated that the 
tank was used for storage of waste oil generated at the site, presumably from operation of a large 
radar dish near the tank location.  Due to existing infrastructure at the site, removal of the tank 
and surrounding contaminated soil was not feasible.  White Sands Missile Range (WSMR) 
completed a site investigation and initiated in-place closure activities including removal of the 
contents and triple rinsing of the tank.  WSMR believes that this site does not pose a serious or 
imminent threat to human health or the environment.   
 
A Voluntary Corrective Measure (VCM) Workplan for the AMRAD UST site SWMU 164, 
dated March 2003, described the planned in place closure of the UST.  The VCM Workplan was 
submitted to NMED on July 08, 2004.  Following this submittal, WSMR waited 14 days before 
closing the tank using the methods provided in the New Mexico Petroleum Storage Tank 
regulations (20 New Mexico Administrative Code, Chapter 5, Part 8).   
 
1.1 Objectives and Scope 
 
The purpose of this report is to document the closing of the UST as an appropriate VCM to 
prevent future use of the UST and to document the level of risk to human health and the 
environment posed by the remaining contamination. 
 
1.2 Location and Site Description  
 
The AMRAD Facility is located within the WSMR, approximately 27 miles east of the 
White Sands Main Post Headquarters (see Figure 1-1) in Otero County.  The site contains an 
operations building, a smaller fire suppression building and a large radar dish.  A radio frequency 
fence constructed on a 107-foot (ft) steel frame, almost entirely surrounds the facility. 
(Photograph 1-1).  A chain link fence secures the only opening in the steel frame. 
 
1.3 Regulatory Background 
 
The UST was originally scheduled for in-place closure during the second quarter of Fiscal Year 
1998.  Several initial hand auger investigations performed at the site during 1998 
(see Section 3.0) indicated soil contamination of unknown size adjacent to and potentially 
beneath the UST.  White Sands subsequently notified the New Mexico Environment Department 
(NMED) Petroleum Storage Tank Bureau (PSTB) (formerly the UST Bureau) of the release.  
Inspection of the site by the NMED PSTB field inspector revealed that the UST was not 
regulated by the New Mexico UST Regulations (20 New Mexico Administrative Code, 
Chapter 5, Part 1), and therefore fell under purview of the NMED Ground Water Quality Bureau 
(GWQB).   
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Figure 1-1.  Location of AMRAD. 
 

 
 

Photograph 1-1.  Project Site – AMRAD Facility (Building 25900). 
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White Sands completed all subsequent site assessment activities (as described in Section 4.0) 
under NMED GWQB guidance.   
 
Following completion of the field investigation in April 2000, the NMED Hazardous Waste 
Bureau (HWB) listed the site in the White Sands Annual Unit Audit (June 2000) as Solid Waste 
Management Unit (SWMU) Number 164.   
 
This document was prepared in accordance with the regulations established under the Hazardous 
Waste Act (NMSA 1978, sections 74-4-1 through 14), Title 20 of the New Mexico 
Administrative Code, Chapter 4.1, Title 40 of the Code of Federal Regulations Parts 260-273 and 
the guidance published by the New Mexico Environment Department. 
 
2.0 ENVIRONMENTAL SETTING 
 
2.1 Climate 
 
The climate at WSMR is typical of the arid southwestern United States.  Days are generally 
sunny, dry, and warm with occasional spring dust storms and rains during the summer months.  
The average temperature is 92° Fahrenheit (F) in the summer with an average range of 21° to 
34° F in the winter.  Annual precipitation at WSMR averages 10 inches in the basin.  The 
relative humidity of WSMR region averages 35 percent.  The prevailing wind direction 
throughout the year is from the west, except in July and August, when it is from the south.  Wind 
speed averages 5.7 miles per hour (WSMR 1998). 
 
2.2 Biological Resources 
 
Based on field reconnaissance and literature review, the predominant habitat at the AMRAD site 
is Chihuahuan Desert scrub or mesquite dunes.  Six ecological receptor types near the site were 
identified.  These include flora, invertebrates, amphibians, reptiles, birds, and mammals.  
 
2.3 Geology 
 
2.3.1 Regional Geology 
 
WSMR lies within the Mexican Highland Section of the Basin and Range Province, 
characterized by a series of tilted fault blocks forming longitudinal, asymmetric ridges or 
mountains and broad intervening basins.  The major portion of WSMR property lies within the 
Tularosa Basin, which is bounded on the west by the Organ, San Agustin, and San Andres 
Mountains.  The eastern limit of the Tularosa Basin lies outside of the range, and is formed from 
north to south by the Jicarilla, Sierra Blanca, and Sacramento Mountains. 
 
The Tularosa Basin contains thick sequences of Tertiary and Quaternary age alluvial and bolson 
fill deposits.  These sediments, more than 5,000 ft thick in some areas, consist mainly of silt, 
sand, gypsum and clay weathered from the surrounding mountain ranges.  The average elevation 
of the basin floor is 4,000 ft above mean sea level and surface features consist of flat sandy areas, 
sand dunes, basalt flows, and playas (dry lake beds).  Average elevation of mountains range from 
5,700 ft at St. Agustin Pass to more than 9,000 ft at Salinas Peak, the tallest peak at WSMR.    
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The nature of the bolson-fill deposits varies both laterally and vertically throughout the 
Main Post Area.  Coarse-grained, poorly sorted sediments deposited near mountain fronts grade 
into fine-grained, well sorted sediments toward the center of the basin (Kelly, 1973).  Sediments 
further from the mountain fronts also contain a greater percentage of clay and gypsum.  
Vertically, the sediments are reported to become finer-grained and more consolidated until 
reaching a laterally continuous clay unit at about 1,000 ft below ground surface (bgs) (Kelly and 
Hearne, 1976). 
 
2.3.2 Local Geology 
 
The AMRAD facility is located in the southeastern corner of WSMR in the Tularosa Basin off 
the northwestern flank of the Jarilla Mountains.  Elevation at the site is approximately 4,000 ft 
above mean sea level. 
 
The site investigation determined that the local geology is characteristic of the type of sediments 
found in the Tularosa Basin.  Sedimentary units are typically poorly sorted and consist of sand, 
silt, or clay or a combination of these sediments.  These sediments include alternating layers of 
clay, silt, sand, and gravel with a thin layer of gravel constituting the initial 2.5 ft of the borehole.  
Most layers of sediment are between 2-5 ft in thickness, with the exception of a fairly thick layer 
of fine-grained, well sorted sands occurring at the 30-47 ft interval.   
 
Alternating and interfingering lenses of clay, silt, sand, and gravel are typical of the alluvial and 
bolson-fill deposits of the Tularosa Basin.  These sediments are interpreted as being deposited in 
a fluvial environment of deposition.  Sands that are fine to medium-grained, well sorted, fairly 
unconsolidated, and contain less than 5 percent silt/clay may be interpreted as being deposited in 
an eolian environment.  
 
2.3.3 Soils 
 
Soils in the area are from the Dune Land-Dona Ana complex (Nehr and Bailey, 1976).  The 
Dona Ana series consists of very deep, well drained soils that formed in alluvial sediments 
derived from sedimentary rocks.  Depth to calcic horizon is 2 to 20 inches.  Texture ranges from 
loamy fine sand through sandy clay loam.  Runoff is moderate. 
 
2.4 Hydrogeology 
 
2.4.1 Surface Water 
 
Very little surface water exists in the Tularosa Basin due to low rainfall and high evaporation 
rates.  Surface water near AMRAD is limited to playas and arroyos during intermittent 
precipitation events.  No surface water exists at the site due to the high permeability of the soils 
and the absence of drainage channels. 
 
2.4.2 Regional Hydrogeology 
 
The AMRAD facility receives its water supply thru a 6-inch supply line off the WSMR 
Main Post water distribution system.  The Main Post obtains its potable water supply from the 
aquifer located in the upper bolson deposits adjacent to the Organ Mountains.  The majority of 
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the groundwater recharge to this bolson aquifer occurs through the coarse, unconsolidated 
Tertiary/Quaternary alluvial fan deposits and arroyos along the eastern flank of the Organ, 
San Agustin and San Andres Mountains.  This aquifer consists of a wedge-shaped belt of potable 
water more than 30-miles long (from north to south), and 3-5 miles east from the mountain front.  
Groundwater in the vicinity of the Main Post is of sufficient quality, less than 1,000 milligrams 
per liter (mg/L) total dissolved solids (TDS), for human consumption.  McClean (1970) reported 
this freshwater zone extends down to about 1,800 ft bgs.  
 
Recharge to the regional aquifer is from precipitation falling on the mountain ranges and alluvial 
fans, which border the bolson on the west.  This precipitation infiltrates the unconsolidated, 
relatively coarse deposits of the alluvial fans, and the resultant groundwater flows toward the 
center of the Tularosa Basin, generally to the east-southeast.  However, groundwater flow 
direction within the western Tularosa Basin region is presumed to discharge to the south as 
underflow into the contiguous, northern Hueco Basin of western Texas.  No surface expressions 
of groundwater discharge have been reported within the western Tularosa Basin.  Dissolved 
constituents in groundwater increase with distance eastward from the mountain front, reflecting 
the increased residence time of groundwater moving from the western bolson margin toward the 
center of the Tularosa Basin. 
 
2.4.3 Local Hydrogeology 
 
The depth to groundwater at the site is not known.  Neither groundwater nor saturated soil was 
encountered during the drilling investigation, which extended to a maximum depth of 81.5 ft bgs.  
The groundwater quality in the area is also unknown but is suspected to be only moderately 
saline due to the proximity of the alluvial deposits along the Jarilla Mountains.   
  
The two nearest known wells were used to estimate the depth and quality of groundwater.  These 
locations are at the Lincoln-Otero Landfill, located approximately 7 miles. northeast of the 
AMRAD Facility, and the Nuclear Effects Directorate East (NED-East), located approximately 
7 miles. southwest of the AMRAD Facility.  Table 2-1 identifies the depth to groundwater and 
TDS levels at both these locations. The depth to groundwater beneath the AMRAD Facility is 
estimated to be between 200-250 ft bgs and the TDS level of the groundwater is estimated to be 
approximately 7,000 mg/kg.   
  

Table 2-1.  Groundwater Depth and Quality at nearby wells. 
  

Location Depth to Groundwater TDS Level of Groundwater 
Lincoln-Otero Landfill 200 ft bgs 7,000 mg/kg 

NED-East 250 ft bgs 7,000 mg/kg 

 
2.5 Land Use 
 
The AMRAD Facility was constructed to support the Advanced Ballistics Re-Entry System 
(ABRES) Program during the 1960s.  The large radar dish at the site was used to track incoming 
missiles launched from the Green River Launch Complex, Green River, Utah.  Upon completion 
of the ABRES Program, the AMRAD Facility was used to support various other programs at 
WSMR. These included programs to measure the performance and limitations of 
electro-optical/guided weapon systems and related components in countermeasures 
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environments, involving laser and pyrotechnic environments.  The facility remains active at 
present time, but the radar dish is no longer used.  The number of personnel working at the site is 
estimated to be ten or less. 
 
3.0 SUMMARY OF PREVIOUS SITE WORK 
 
Three hand auger and one drilling investigation were conducted to define the nature and extent 
of contamination.  A brief summary of those investigations, as contained in the Release 
Assessment for Leaking Underground Storage Tank Located at the AMRAD Facility, 
January 2002, is described below.  All original laboratory data was provided previously in the 
above stated report and therefore is not duplicated herein.  Assessment document was submitted 
to the NMED in 2002 for review and approval.  An outline of previous work done at the site is 
below: 
 
• 1997 Found during Range wide UST survey 
• 1998 Feb, Hand auger investigation #1 performed to determine if there had been a leak 
   Analytical results revealed motor oil (transformer oil) in soils 
• 1998 March, first reported to NMED HWB 
• 1998 April, Hand auger investigation #2 performed to determine the extent of the oil  

  leak. 
   Analytical results revealed motor oil (transformer oil) in soils was the only  

  analyte of concern and it was limited to backfill surrounding the tank 
• 1998 April, Hand auger investigation #3 performed additional soil samples to   

  determine if solvents were in the soil 
   Analytical results revealed no VOCs (solvents) 
• 1998 December, Structural analysis of Fence and Anchor system 
   Analysis results revealed that excavation of the tank was not feasible 
• 2000 April, Drilling investigation performed to gather soil samples at greater depths to  

  determine motor oil range organics, total RCRA metals and SVOCs. 
   Analytical results revealed that motor oil range organics, and SVOCs were all  

  below detection limits.  The total RCRA metals were found to be naturally  
  occurring. 

• 2002 March, Risk assessment and Closure action document was submitted to the  
  NMED for review and approval. 

• 2003 March, The VCM Workplan Document was submitted to NMED HWB 
• 2003 October, Prepared and submitted documentation for WSMR Real Property  

  Planning Board Action (RPPBA) and Record of Environmental Consideration  
  (REC) 

• 2004 April, Prepared Utility Clearances documentation 
• 2004 July, Submitted VCM Workplan to NMED 
• 2004 August, Closed UST as described in VCM work plan  

 
3.1 Hand Auger Investigation on 3-4 February 1998 
 
On 4 February 1998, the water/oil mixture within the UST was removed and properly disposed, 
and the UST triple rinsed.  The decontamination water was analyzed and found to contain only 
trace organic contaminants consistent with oil residue.  The results are provided in the 
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assessment document (MEVATEC, 2002).  As part of the proposed in-place closure activities, 
eight soil samples were collected (3-4 February 1998) from various locations and depths 
surrounding the UST to determine if the contents of the UST had leaked to the surrounding soil.  
The vertical extent of the hand auger investigation was limited to approximately 10 ft bgs due to 
a large concrete anchor located beneath the UST.  The anchor is illustrated in Figure 3-1 as well 
as the location of the borings. 
 

 
 

Figure 3-1.   
Extent of Contamination Determined by the Hand Auger Investigation. 

 
Soil samples were submitted to Hall Environmental Analysis Laboratory (Albuquerque, NM) for 
total petroleum hydrocarbons in the diesel and motor oil ranges by U.S. EPA Method 8015.  The 
results are summarized in Table 3-1.  The concentrations ranged from less than the detection 
limit of 50 mg/kg to 16,000 mg/kg for motor oil.  Diesel Range Organics were not detected.  
Several of the more heavily contaminated soil samples were also tested for gasoline range 
organics (GRO) and polychlorinated biphenyls (PCBs).  PCBs and GRO were not detected in 
any of the samples. 
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Table 3-1.  Analytical Results of Hand Auger Investigations. 
 

Boring 
ID 

Depth 
(ft) 

Date 
Collected 

DRO 
(mg/kg) 

GRO 
(mg/kg) 

Motor Oil 
(mg/kg) 

PCBs 
(mg/kg) 

VOCs 
(mg/kg) 

OCD TPH 
criteria (mg/kg) 

Detection Limit  5 5 50 0.010 – 0.050 0.010 – 0.030 NA 
S 8 2/3/98 ND NA 3,400 NA NA 5,000 

SE 8.67 2/3/98 ND NA ND NA NA 5,000 
SW 3 2/4/98 ND NA 9,400 NA NA 5,000 
SW 8.33 2/4/98 ND ND 16,000 ND NA 5,000 

North 8.33 2/4/98 ND NA 5,400 NA NA 5,000 
NE 8.33 2/4/98 ND NA 3,900 NA NA 5,000 
NW 3.5 2/4/98 ND ND 3,100 ND NA 5,000 
NW 8.33 2/4/98 ND ND 7,900 ND NA 5,000 

1 7.5 4/28/98 ND NA ND NA NA 5,000 
1 9.5 4/28/98 ND NA ND NA NA 5,000 
2 9.42 4/28/98 ND NA ND NA NA 5,000 
3 5.83 4/28/98 ND NA ND NA NA 5,000 
3 9 4/28/98 ND NA 130 NA NA 5,000 
4 10 4/28/98 ND NA ND NA NA 5,000 
5 3.75 4/28/98 ND NA ND NA NA 5,000 
5 10 4/28/98 ND NA ND NA NA 5,000 
6 5.5 4/28/98 ND NA ND NA NA 5,000 
6 10 4/28/98 ND NA 8.8 NA NA 5,000 
8 5 4/28/98 ND NA ND NA NA 5,000 
9 5.67 5/18/98 ND NA 7,300 NA ND 5,000 
9 8.17 5/18/98 ND NA 13,000 NA ND 5,000 

Notes:  
PCBs – Polychlorinated Biphenyls  VOCs – Volatile Organic Compounds  ft – feet  
ND – Not Detected    NA – Not Analyzed   BH – Borehole 
Bolded font results exceed the OCD TPH criteria. 
 
 
3.2 Hand Auger Investigation on 28 April 1998 
 
On 28 April 1998, eleven additional soil samples (Boreholes 1 – 8) were collected from various 
locations and depths surrounding the UST using a hand auger to further define the horizontal and 
vertical extent of hydrocarbon contamination.  The vertical extent of the hand auger investigation 
was again limited to 10 ft bgs due to a large concrete anchor located beneath the UST.  Soil 
samples were analyzed for total petroleum hydrocarbons in the diesel and motor oil ranges by 
U.S. EPA Method 8015.  The results are summarized in Table 3-1.  The concentrations ranged 
from less than the detection limit of 50 mg/kg to 130 mg/kg for motor oil.  Diesel Range 
Organics were not detected. 
   
Based on analytical results from the 3-4 February 1998 and 28 April 1998 hand auger 
investigations (Table 3-1), contamination appeared to be concentrated within sandy backfill 
material located immediately surrounding the UST, and potentially surrounding the adjacent 
concrete anchor system.  The approximate horizontal extent of contamination is shown in 
Figure 3-1.  The vertical extent of contamination could not be determined using hand augers. 
 
3.3 Collection of Additional Soil Samples on 18 May 1998 
 
On 18 May 1998, additional soil samples (Borehole 9) were collected from known hydrocarbon 
contaminated soil adjacent to the UST for volatile organic compound (VOC) analysis by 
U.S. EPA Method 8260, to determine if solvents were present in the surrounding soil.  Soil 
samples were also analyzed for total petroleum hydrocarbons in the diesel and motor oil ranges 
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by U.S. EPA Method 8015.  The results are summarized in Table 3-1.  Based on analytical 
results, solvents and diesel range organics were not present in the contaminated soil, but motor 
oil range hydrocarbons were detected at up to 13, 000 mg/kg.  
 
3.4 Structural Analysis of the Radio Frequency Fence and Associated Anchor System 
 
On 22 December 1998, a structural engineer from The Land Group (Las Cruces, NM) visited 
AMRAD facility to assess the anchor system located beneath the subject UST.  The ensuing 
report (contained in the assessment report, previously submitted) recommended that a new 
anchor system, in excess of 158,000 pounds in mass, should be installed at a new location (to be 
determined), and all guy wires transferred to the new anchor prior to removal of the UST.  
However, construction of a new anchor system per the specifications of the structural engineer 
was determined by WSMR to be prohibitively expensive, thus triggering the requirement for a 
drilling investigation, per NMED GWQB guidelines, to support in-place closure.   
 
3.5 Drilling Investigation on 3-6 April 2000 
 
A total of seven soil borings were drilled surrounding the UST between April 3 and April 6, 2000.  
The location of each soil boring is shown in Figure 3-2.  All borings were drilled using a CME 75 
continuous-flight, hollow-stem auger drill rig.  Soil samples were collected using a split-barrel 
sampler.   
 

 
 

Figure 3-2.  Location of Soil Borings from the Drilling Investigation. 
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The investigative depth of soil boring SB04 was limited to 10 ft bgs due to the concrete anchor 
system beneath and adjacent to the east side of the UST.  Lithologic soil samples were collected 
from soil boring SB02 for inclusion in the WSMR Lithologic Library. 
 
Soil samples were submitted to Assaigai Analytical Laboratory, Inc. (Albuquerque, NM) for 
hydrocarbon analysis by U.S. EPA Method 8015, Modified for Motor Oil Range Organics.  
Selected samples were additionally analyzed for Total Resource Conservation and Recovery Act 
(RCRA) Metals by U.S. EPA Method 6010A and semi-volatile organic compounds (SVOC) by 
U.S. EPA Method 8270.  Approximately 10 percent of the soil samples were split and sent to 
second lab for quality assurance (QA) analysis.   
 
Table 3-2 presents the analytical results for motor oil range organics, total RCRA metals and 
SVOCs.  SVOCs were not detected in any of the soil samples collected. 
 

Table 3-2.  Analytical Results of Drilling Investigation. 
 

Location Labcode Depth 
(ft) 

Date 
Collected 

Motor Oil 
(mg/kg) 

Arsenic 
(mg/kg) 

Barium 
(mg/kg) 

Chromium 
(mg/kg) 

Lead 
(mg/kg) 

Selenium 
(mg/kg) 

SVOCs 
(mg/kg) 

Detection Limit --->  5 3 0.5 1 2 2.5 varies 

SB01 4069-01 4.5-6.5 4/3/00 600 NA NA NA NA NA NA 

SB01 4069-02 9.5-11.5 4/3/00 ND NA NA NA NA NA ND 

SB01 4069-03 14.5-16.5 4/3/00 ND ND 88.8 8.3 6.3 7.9 NA 

SB01 4069-04 19.5-21.5 4/3/00 ND NA NA NA NA NA NA 

SB01 4069-05 24.5-26.5 4/3/00 ND NA NA NA NA NA NA 

SB01 4069-06 29.5-31.5 4/3/00 ND NA NA NA NA NA NA 

SB01 4069-07 34.5-36.5 4/3/00 ND NA NA NA NA NA NA 

SB01 4069-08 39.5-41.5 4/3/00 ND ND 36 2 ND 4.2 ND 

SB01 4069-09 44.5-46.5 4/3/00 ND NA NA NA NA NA NA 

SB01 4069-10 49.5-51.5 4/3/00 ND NA NA NA NA NA NA 

SB01 4069-11 54.5-56.5 4/4/00 ND NA NA NA NA NA NA 

SB01 4069-12 59.5-61.5 4/4/00 ND NA NA NA NA NA NA 

SB01 4069-13 64.5-66.5 4/4/00 ND NA NA NA NA NA NA 

SB01 4069-14 69.5-71.5 4/4/00 ND NA NA NA NA NA NA 

SB01 4069-15 74.5-76.5 4/4/00 ND NA NA NA NA NA NA 

SB01 4069-16 79.5-81.5 4/4/00 ND 4.1 317 10.6 18.3 11.2 ND 

SB02 4069-17 4.5-5.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-18 9.5-10.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-19 14.5-15.0 4/4/00 ND NA NA NA NA NA ND 

SB02 4069-20 19.5-20.0 4/4/00 ND 4.5 50.6 5.0 6.5 5.0 NA 

SB02 4069-21 24.5-25.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-22 29.5-30.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-23 34.5-35.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-24 39.5-40.0 4/4/00 ND NA NA NA NA NA NA 
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Location Labcode Depth 
(ft) 

Date 
Collected 

Motor Oil 
(mg/kg) 

Arsenic 
(mg/kg) 

Barium 
(mg/kg) 

Chromium 
(mg/kg) 

Lead 
(mg/kg) 

Selenium 
(mg/kg) 

SVOCs 
(mg/kg) 

Detection Limit --->  5 3 0.5 1 2 2.5 varies 

SB02 4069-25 44.5-45.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-26 49.5-50.0 4/4/00 ND ND 25.5 ND 25.5 ND ND 

SB02 4069-27 54.5-55.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-28 59.5-60.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-29 64.5-65.0 4/4/00 ND NA NA NA NA NA NA 

SB02 4069-30 69.5-70.0 4/4/00 ND ND 118 7.5 13.9 2.5 ND 

SB03 4086-01 9.5-10.0 4/5/00 ND NA NA NA NA NA NA 

SB03 4086-02 14.5-15.0 4/5/00 ND NA NA NA NA NA ND 

SB03 4086-03 19.5-20.0 4/5/00 ND ND 28.2 4.2 6.4 2.6 NA 

SB03 4086-04 24.5-25.0 4/5/00 ND NA NA NA NA NA NA 

SB03 4086-05 29.5-30.0 4/5/00 ND NA NA NA NA NA NA 

SB03 4086-06 34.5-35.0 4/5/00 ND NA NA NA NA NA NA 

SB03 4086-07 39.5-40.0 4/5/00 ND ND 11.4 1.6 ND 4.6 ND 

SB04 4086-08 9.5-10.0 4/5/00 51 NA NA NA NA NA NA 

SB05 4071-1 10-10.5 4/6/00 ND NA NA NA NA NA NA 

SB05 4071-2 14.5-15.0 4/6/00 ND NA NA NA NA NA ND 

SB05 4071-3 19.5-20.0 4/6/00 ND 4.5 122 5.7 6 7.4 NA 

SB05 4071-4 24.5-25.0 4/6/00 ND NA NA NA NA NA NA 

SB05 4071-5 29.5-30.0 4/6/00 ND NA NA NA NA NA NA 

SB05 4071-6 34.5-35.0 4/6/00 ND NA NA NA NA NA NA 

SB05 4071-7 39.5-40.0 4/6/00 ND ND 6.8 1.4 ND 4.1 ND 

SB06 4071-8 4.5-5.0 4/6/00 ND NA NA NA NA NA NA 

SB06 4071-9 9.5-10.0 4/6/00 ND NA NA NA NA NA NA 

SB06 4071-10 14.5-15.0 4/6/00 ND NA NA NA NA NA ND 

SB06 4071-11 19.5-20.0 4/6/00 ND 3.1 67.2 6.9 8.1 5.6 NA 

SB06 4071-12 24.5-25.0 4/6/00 ND NA NA NA NA NA NA 

SB06 4071-13 29.5-30.0 4/6/00 ND NA NA NA NA NA NA 

SB06 4071-14 34.5-35.0 4/6/00 ND NA NA NA NA NA NA 

SB06 4071-15 39.5-40.0 4/6/00 2 ND 46.6 1.5 ND 3.3 ND 

SB07 4071-16 4.5-5.0 4/6/00 ND NA NA NA NA NA NA 

SB07 4071-17 9.5-10.0 4/6/00 ND 3.4 121 8 16.3 6.6 ND 

SB07 4071-18 14.5-15.0 4/6/00 ND NA NA NA NA NA NA 

SB07 4071-19 19.5-20.0 4/6/00 ND 3.9 54.4 8.2 13.9 6.9 ND 
SVOCs – Semi-Volatile Organic Compounds 
ft – feet  
ND – Not Detected  
NA – Not Analyzed 
Bolded font results exceed the Detection Limit  
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4.0 HUMAN HEALTH RISK ASSESSMENT 
 
4.1 Nature and Extent of Contamination 
 
The site investigations indicate that a release had occurred from the 3,000-gallon UST.  Motor 
oil range organics have been detected, however no VOCs or SVOCs are present in the soil at the 
site.  The small size of the spill and limited horizontal and vertical extent of the oil suggests that 
the tank overflowed its contents on to the ground surface. 
 
The volume of oil lost to the environment could not be determine, but the evidence from the site 
investigations suggests that the volume was very small and is limited to the sand backfill 
material immediately surrounding the tank.  Figures 4-1, 4-2, and 4-3 present the approximate 
horizontal and vertical extent of contamination, as determined from all investigations performed 
at the site. 
 

 
 

Figure 4-1.  
Map showing estimated extent of contamination and cross-sections A-A and B-B. 
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Figure 4-2.  Estimated Vertical Extent of Contamination along Section A-A. 
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Figure 4-3.  Estimated Vertical Extent of Contamination along Section B-B. 
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4.2 Conceptual Site Model 
 
A conceptual site model (CSM) for exposure was developed for the site and is provided in 
Figure 4-4.  The CSM is a schematic representation of the chemical source areas, chemical 
release mechanisms, environmental transport media, potential exposure routes, and potential 
receptors.  The purpose of the CSM is to represent chemical sources and exposure pathways that 
may result in human health or ecological risks and to aid in identifying significant contaminant 
sources and exposure pathways.  
 

AMRAD LUST

Source Release/Transport Affected Media      Exposure Route

Direct Contact

Volatilization

Leaching by
Percolation Groundwater

Soil

Wind

Dermal Contact

Ingestion

X

X

Dermal Contact

Ingestion

 
 

Figure 4-4.  Conceptual Site Model. 
 
Only potentially complete and significant exposure pathways are evaluated in risk assessment. 
A complete exposure pathway includes all of the following elements: 
 
• A source and mechanism of contaminant release. 
• A transport or contact medium (e.g., air or soil). 
• An exposure point where humans can contact the contaminated medium. 
• An exposure route (e.g., ingestion or inhalation). 

 
The absence of any one of these elements results in an incomplete exposure pathway.  Where 
there is no potential human exposure, there is no potential human health risk.  A pathway may be 
potentially complete but insignificant if the transport process is considered to result in 
insignificant concentrations of chemicals in the exposure media, or if the amount of exposure to 
the media is considered to be insignificant. 
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4.3 Exposure Assessment 
 
The source of the contaminants detected during the site investigation is the used oil once 
contained in the 3,000-gallon underground storage tank.  The oil was most likely released by 
overfilling of the tank. 
 
The environmental media directly impacted by the release is the soil surrounding the tank.  The 
vertical extent of soil contamination was less than 10 feet beneath the ground surface.  Although 
groundwater was not impacted directly by the release, it is possible that groundwater could be 
affected through leaching by percolation and will be considered in the assessment.  Air is not 
considered to be an affected media, since the only contaminants detected have a low tendency to 
volatilize.  Release of contaminants into the air through wind erosion is considered unlikely since 
the affected area is very small and is covered with gravel. 
 
Workers are potentially exposed to the release of chemicals in an industrial setting at this facility.  
However, for the purposes of addressing human exposure in the most conservative manner, 
residential exposure scenarios will be used.  As such, the following potentially complete and 
significant exposure routes will be considered: 
 
• Ingestion of groundwater; 
• Dermal contact with groundwater; 
• Incidental ingestion of soil; and 
• Dermal contact with soil 

 
4.4 Naturally Occurring Contaminants 
 
Background samples were not obtained during the AMRAD site investigations.  However, there 
is much chemical data available for the area through the National Uranium Resource Evaluation 
Program (NURE).  NURE collected approximately 260,000 samples throughout the continental 
U.S. and analyzed stream, lake, pond, spring and playa sediments and soils for Barium (Ba), 
Cerium (Ce), Chromium (Cr), Copper (Cu), Iron (Fe), Hafnium (Hf), Sodium (Na), Lead (Pb), 
Thorium (Th), Titanium (Ti), Uranium (U), and Zinc (Zn) among others. 
 
The NURE Program collected many soil samples in New Mexico but not all have been analyzed 
nor have results been published.  Chemical data available for the AMRAD site included Barium 
(Ba), Chromium (Cr) and Lead (Pb).  Arsenic (As) and Selenium (Se) have not been analyzed for 
soils near AMRAD thus, NURE data was not available.  Therefore Barium (Ba), Chromium (Cr) 
and Lead (Pb) were compared and deductions as to the nature of the Arsenic (As) and Selenium 
(Se) concentrations were made. 
 
The NURE data was screened and selected based on the soil classification of the material 
sampled.  As described earlier, the soils in the area of AMRAD are Dune Land-Dona Ana 
complex (DU).  Onite-Bluepoint-Wink associations (OB) are comparable to DU and are 
subjected to similar source materials and soil forming processes.  The NURE samples obtained 
from the two soil mapping units (DU and OB) were used for development of background metal 
concentrations at AMRAD.  Figure 4-5 shows the distribution of NURE samples in the two soil 
mapping units surrounding AMRAD.  The legend shows the color code for the mapping units.  
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The map was developed using two soil surveys, which used different nomenclature for the same 
soils.  The key indicates the synonymous abbreviations (ie. BOA and OB). 
 

 
 

Figure 4-5.  NURE sample locations relative to AMRAD.  
 
There were 91 NURE samples that were collected near AMRAD from soils with similar source 
materials and soil forming processes.  The background metal concentrations were compared to 
the investigation results by performing some basic statistical analysis.   
 
A concentration term was developed for each of the detected metals in the NURE and 
investigation samples using the EPA guidance, “Calculating Exposure Concentrations at 
Hazardous Waste Sites (EPA, 2002).  The concentration term, expressed as the 95% upper 
confidence limit (UCL) was calculated using the software ProUCL v 2.0 and the methods 
referred to in the EPA guidance document.  Since all of the data was non parametric, the 
standard bootstrap method was used to calculate the 95% UCL as provided in the EPA guidance.   
The statistical analysis results are provided in Tables 4-1. 
 
The background concentration of Barium (Ba), Chromium (Cr) and Lead (Pb), expressed as the 
UCL95, all exceed the UCL95 value of the investigation samples.  Although NURE data was not 
available for Selenium (Se) or Arsenic (As) in the study area, they are also to be assumed to be 
naturally occurring, since neither is known to be associated with the oil and the highest 
detections of each had corresponding concentrations of motor oil range total petroleum 
hydrocarbons below the detection limit. 
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Table 4-1.  Statistical Comparisons of Metal Results. 
 

Investigation Samples Background Data 
 

Mean UCL95 Max Min Number
of Data Mean UCL95 Max Min Number 

of Data 
Arsenic 2.64 3.17 4.5 <3 15 NA NA NA NA NA 
Barium 94.03 236.9 317 6.8 15 492.3 503.6 619 216 91 

Chromium 5.45 6.83 10.6 <1 15 21.89 23 54 10 91 
Lead 9.57 13.06 25.5 <2 15 14.77 15.89 32 < 5 91 

Selenium 5.62 6.97 11.2 <2.5 15 NA NA NA NA NA 
 
 
4.5 Screening Evaluation 
 
All of the metals detected in the confirmation samples have been shown to be present at naturally 
occurring concentrations for the area.  The only other analyte detected was motor oil range total 
petroleum hydrocarbons (TPH).  In determining standards for TPH in development of the VCM 
work plan, WSMR used the then-current New Mexico Department of Energy, Minerals, and 
Natural Resources Oil Conservation Division (OCD) criteria for TPH due to no RCRA regulated 
constituents having exceeded HWB cleanup levels.  Utilizing the ranking scheme established by 
the OCD, the TPH cleanup level at this site would be 5,000 mg/kg.  Estimation of the 95% upper 
confidence limit provided a concentration for the contaminated soil of 1,433 mg/kg. 
 
Therefore, it is presumed that the motor oil range contaminants present do not warrant further 
consideration since they are relatively immobile and are isolated in the fill material surrounding 
the UST.  As a result, there were no contaminants of potential concern identified during the 
screening evaluation in the human health risk assessment. 
  
5.0 ECOLOGICAL RISK ASSESSMENT 
 
An ecological site visit was performed and the corresponding report and assessment checklist are 
included in the VCM Workplan.  The report found that a complete exposure pathway does not exist 
at the site.  The small size of the spill and the lack of any sensitive habitats or species of concern 
limit the potential for this spill site to have any measurable detrimental affect to the environment or 
environmental receptors.  Therefore, an ecological risk assessment was not further evaluated. 
 
6.0 PREPARATORY WORK PRIOR TO CLOSURE OF THE TANK 
 
The sections below describe the preparatory work prior to filling the tank. 
 
6.1 Notification of Closure to NMED 
 
WSMR sent a notification letter dated on 03 July 2004 to the NMED HWB indicating the intent 
to permanently close the AMRAD UST (Appendix A).  
 
6.2 RPPBA and Record Environmental Consideration 
 
All necessary documentation required to complete the Real Property Planning Board Action 
(RPPBA) and Record of Environmental Consideration (REC) for the proposed action was 
submitted and approved by WSMR on 08 October 2003 (Appendix B). 
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6.3 Utility clearance 
 
All utility clearances (gas, water, electric, & Communications) were obtained on 04 April and 
14 April 2004. Copies of the signed clearances are provided in (Appendix C). 
 
7.0 TANK CLOSURE ACTIONS  
 
7.1 Closure Actions 
 
It is known the 3,000-gallon UST released oil into the soil immediately around the tank.  
Normally, the tank would be removed and the contaminated soils would be excavated and 
disposed due to their shallow depth and limited extent.  This option is not practical due to the 
presence of an anchor for the massive radio frequency fence located beneath the tank. 
 
Therefore, WSMR proposed in the VCM work plan that the tank be closed according to the 
Petroleum Storage Tank Rules for in-place closure of a tank (20.5.8.801).  During 
02 August 2004, the UST located at AMRAD Facility (Building 25900) was closed by filling with 
flowable fill and sealing all openings shut.  The tank had previously been emptied and triple 
rinsed on 4 February 1998.   
 
WSMR completed the closure of the tank 14 days after submittal of the VCM work plan to the 
NMED HWB.  
 
The sections below outline the action taken in the closure of the UST.  
 
7.2 Site inspection on 30 June 2004 (Preparation for Closure) 
 
A site inspection occurred on 30 June 2004.  Preparations for closure began with the removal of 
gravel that was covering the vent, fill pipe and main opening.  Excavation around the main 
opening revealed a concrete vault.  The outside dimension of the concrete vault, are 
approximately 4 feet (ft) by 4-ft [1.2 meters (m) x 1.2-m].  The original concept was that the tank 
had only one main opening coming out of the ground when in fact there were two openings 
(Photograph 7-1).  The external opening into the vault is 17.5 inches wide [44.5 centimeter (cm)] 
and the second open within the vault leading into the tank is 16.5 inches wide [41.9 centimeters 
(cm)].  The internal dimensions of the concrete vault are approximately 22 inches in height by 
30 inches in width [55.9 centimeters (cm) by 76.2 (cm)].  Appendix D is a conceptual drawing of 
the UST.  It was concluded that to seal the tank, flowable fill would need to be poured into the 
tank first, and then fill the concrete vault, and finally fill the vent and fill pipes.  The vent pipe 
was above ground level, therefore it would need to be cut below ground level and filled to seal it 
off.  During the site inspection, the vent pipe was measured to be from ground level to 22 inches 
in height [55.9 centimeters (cm)], whereas the fill pipe was a few inches below ground level.  
Both pipes are 3 inches in diameter.  It was decided that the vent pipe would need to be cut 
before the tank was sealed off.  Before leaving the site all openings into the tank were covered to 
ensure that there were no conduits leading from the surface into the tank.   
 



AMRAD Facility Voluntary Corrective Action Report  
for AMRAD UST Site (SWMU 164) 

 19

 
 

Photograph 7-1.  The two opening into the concrete vault. 
 
7.3 Return to Site on 29 July 2004 (Preparations for Closure) 
 
The site was again visited on 29 July 2004 to prepare the site for filling of the tank.  Activities 
included the removal of more gravel and soil from around the openings.  Once gravel and soil 
was removed from around the vent pipe, a pipe cutter was used to cut the vent pipe 
approximately 6 inches bgs (Photograph 7-2).  Before leaving the site, the vent pipe opening was 
covered with sheet metal to prevent any debris falling into the tank.  All other openings were 
covered.   
 

 
 

Photograph 7-2.  Cutting vent pipe. 
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7.4 Filling and Closure of Tank on 08 August 2004 
 
As previously discussed all contents from the UST were emptied and triple rinsed prior to 
sealing the tank.  On 08 August 2004, closure of the UST began.  The White Sands Environment 
and Safety Directorate’s (WS-ES) environmental contractor, BAE Systems, oversaw all 
activities.  Closure of the UST was accomplished by filling the tank with approximately 15 cubic 
yards of flowable material (a mixture of sand, concrete, fly ash and water) provided by JOBE Inc 
of El Paso, Texas to the top of the interior opening (Photograph 7-3).  The vent and fill pipes 
were then filled to ensure that the material was filling the tank sides and to seal off the pipes 
from the surface (Photograph 7-4).  The vault was last to be sealed off (Photograph 7-5).  The 
tank was closed for approximately one month for the flowable material to cure.  On 
24 August 2004 the tank was checked to ensure that the flowable fill material had set properly.   
 

 

 

 
Photograph 7-3.  Flowable fill being poured 

into main opening. 

 
Photograph 7-4.  Flowable fill being poured 

into fill pipe. 
 

 
 

Photograph 7-5.  Vault opening sealed. 
 
The 3,000-gallon UST located near Building 25900 at the AMRAD Facility was closed in-place 
per the methods provided in the New Mexico Petroleum Storage Tank regulations 
(20 New Mexico Administrative Code, Chapter 5, Part 8) on 08 August 2004.  Due to existing 
infrastructure at the site, removal of the tank and surrounding contaminated soil was not feasible.   
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8.0 NO FURTHER ACTION PROPOSAL 
 
On the basis of the site investigation results no further action is proposed.  The following 
paragraphs provide the rationale and criterion for this proposal. 
 
8.1 Rationale 
 
The results of the site investigations at the AMRAD UST site (SWMU 164) indicate that the 
release of oil from the UST is limited to the fill material immediately surrounding the tank.  The 
tank and contaminated soils cannot be removed without endangering the radio frequency fence 
that surrounds the facility.  There were no contaminants of concern identified in the human health 
risk assessment.  The low mobility of the oil through soil and the limited size of contamination 
preclude the danger of groundwater becoming contaminated.  Although a release to the ground 
surface occurred at the site, the potential for exposure via the soil, air, and surface water pathways 
is considered incomplete.  An ecological assessment excluded the need for further evaluation 
since there was no viable ecological habitat impacted by the release. 
 
8.2 Criterion 
 
The criterion applied to this site is NFA Criterion 5 as described by the NMED: 
 
“The SWMU has been characterized in accordance with current applicable state or federal 
regulations, and the available data indicate that contaminants pose an acceptable level of risk under 
current and projected future land use” (HRMB, 1998). 
 
8.3 Conclusion 
 
Based on the results of the site investigations, WSMR believed that the AMRAD UST does not 
pose a serious or imminent threat to human health or environment.  The most appropriate action 
was to closed UST in-place using the methods provided in the New Mexico Petroleum Storage 
Tank regulations (20 New Mexico Administrative Code, Chapter 5, Part 8).   
 
The extent of the contamination from the release of the oil was held in surface tension by the soil 
surrounding the tank. Evaluation of the analytical data showed that motor oil range organics was 
the only detected analyte.  The metal concentration were compared against background 
concentrations and found to be at naturally occurring levels.  The motor oil range contaminants 
present did not warrant further consideration since no other analysis revealed detectable 
concentration of pollutants.  Furthermore motor oil range organics are relatively immobile and the 
limited size of contamination, groundwater beneath the site is not in danger of becoming 
contaminated as a result of the release. Although a release to the ground surface occurred at the 
site, the potential for exposure via the soil, air, and surface water pathways is considered 
incomplete.   
 
Excavation of the tank and contaminated soils cannot be removed without endangering the radio 
frequency fence that surrounds the facility.  Construction of a new anchor system was 
determined by WSMR to be prohibitively expensive.  Therefore, WSMR maintains that in-place 
closure of the UST is the most appropriate closure action for this site. Following in-place closure 
of the UST, the minor amount of contaminated soil remaining should not be detrimental to 
human health, animal or plant life, or property, or unreasonably interfere with the public welfare 
or the use of property. 
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APPENDIX A 
Confirmation of submittal of VCM work plan to NMED 

 
 
 







 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
Request for Real Property Planning Board Action at AMRAD UST Site  

and Record of Environmental Consideration 
 



























































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
Utility Clearance for AMRAD UST Site 

 





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
Conceptual Drawing of AMRAD UST  

 
 
 
 




