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List of Acronyms/Abbreviations  

°C     degrees Celsius 
°F     degrees Fahrenheit 
2,4,5-T    2,4,5-Trichlorophenoxyacetic acid 
2,4-D    2,4-Dichlorophenoxyacetic acid 
2,4-DB    4-(2,4-Dichlorophenoxy)butyric acid 
ACA  Accelerated Correction Action 
ACM  Asbestos-containing Material 
amsl  Above Mean Sea Level 
AMRAD Anti-Missile Radar  
AST  Aboveground Storage Tank 
ATEC    Army Test and Evaluation Command 
BERA  Baseline Ecological Risk Assessment 
bgs  below ground surface 
BTEX  Benzene, Toluene, Ethylbenzene, Xylene 
CFR     Code of Federal Regulations 
cm     centimeter 
CMI  Corrective Measures Implementation 
CO2  carbon dioxide 
COCs  constituents of concern 
COPC Contaminants of potential concern 
COPEC Constituents of Potential Ecological Concern 
cu yd.  cubic yard 
DAF  Dilution Attenuation Factor 
DDD    (1,1-bis(chlorophenyl)-2,2-dichloroethane) 
DDE    (1,1-bis(chlorophenyl)-2,2-dichloroethene) 
DDT     (1,1-bis(chlorophenyl)-2,2,2-trichloroethane) 
DEHP  bis(2-ethylhexyl)phthalate 
DERP  Defense Environmental Restoration Program 
DMN  N-Nitrodimethylamine  
DRO  Diesel Range Organics 
ECOPCs Ecological contaminants of potential concern 
EIB     New Mexico Environmental Improvement Board 
EPA     U.S. Environmental Protection Agency 
ERA  Ecological risk assessment 
ft  feet 
GAC  Granular activated carbon 
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gal  gallons 
GPS  Global Positioning System 
GRO  Gasoline Range Organics 
GWSL Groundwater screening levels 
HELSTF   High Energy Laser System Test Facility    
HHSSL Human health soil screening level 
HQ  hazard quotient 
HRMB    Hazardous and Radioactive Materials Bureau (of NMED) 
HSWA    Hazardous and Solid Waste Amendments (to RCRA) 
HWB  Hazardous Waste Bureau  
IDW  Investigation-derived waste 
IRFNA Inhibited Red Fuming Nitric Acid  
IRP  Installation restoration program 
ITC  International Technology Corporation 
km    kilometer 
LC    Launch Complex 
LOAELs Lowest observed adverse effects levels 
LTM  Long-term monitoring 
MAR    Multi-Array Radar 
MCL    maximum contaminant level 
MEK    methyl ethyl ketone (2-butanone) 
mg/kg    milligrams per kilogram 
mg/l    milligrams per liter 
MOR  motor oil range organics 
MTBE  Methyl tert butyl ether 
NASA    National Aeronautics and Space Administration 
NATO  North Atlantic Treaty Organization 
NDMH N-Nitrosodimethylamine 
NEPA  National Environmental Policy Act 
NFA    No Further Action 
NHPA  National Historic Preservation Act 
NMAC   New Mexico Administrative Code 
NMED    New Mexico Environment Department 
NMWQCC New Mexico Water Quality Control Commission 
NOD  Notice of Deficiency 
OCD  Oil Conservation Division 
NPS  National Park Service 
ORC  Oscura Range Center 



 

g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx xx 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 

White Sands Missile Range, 
New Mexico 

ORM  Ordinance-related Material 
ORO  Oil-range organics 
OSHA  Occupational Safety and Health Administration 
OSWER   EPA Office of Solid Waste and Emergency Response 
OWS  Oil/Water Separator 
PAH  Polynuclear aromatic hydrocarbon 
PCB   polychlorinated biphenyl 
PCE  Tetrachloroethene 
PECOPCs Preliminary ecological contaminants of potential concern 
PELs  Permissible Exposure Limits 
PID   Photo-ionization detector 
ppbv  Parts per billion by volume 
ppm  Parts per million 
PR/VSI   Preliminary Review/Visual Site Inspection (of RFA) 
PRGs  Preliminary Remediation Goals 
PSTB  Petroleum Storage Tank Bureau 
RBC  Risk Based Concentration 
RBDMP Risk Based Decision Making Process 
RBSL  Risk Based Screening Level 
RCRA   Resource Conservation and Recovery Act 
RESV  Recommended Ecological Screening Value 
RFA      RCRA Facility Assessment 
RFI   RCRA Facility Investigation 
ROC  Receptors of concern 
SEI  Sverdrup Environmental, Inc. 
SGS  Soil Gas Survey 
SLERA Screening Level Ecological Risk Assessment 
SOP    Standard Operating Procedure 
SSL  Soil Screening Level 
STP   Sewage Treatment Plant 
Subpart S   40 CFR 264, Subpart S 
SVE  Soil vapor extraction 
SVOC    semi-volatile organic compound 
SVS   Soil-Vapor Survey 
SWMU   Solid Waste Management Unit 
TCA  Trichloroethane 
TCE  Trichloroethene 
TCLP    Toxicity Characteristic Leaching Procedure 
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TDS  Total Dissolved Solids 
TOC  Top of casing 
TPH   total petroleum hydrocarbons 
TRVs  Toxicity reference values 
TTF  Temperature Test Facility 
UCL  Upper confidence limit 
UDMH Unsymmetrical Dimethylhydrazine  
μg/L  Micrograms per liter 
USACE   U.S. Army Corps of Engineers 
USEPA U.S. Environmental Protection Agency 
USGS  United States Geological Survey 
UST  Underground Storage Tank 
USTB  Underground Storage Tank Bureau 
UTL  Upper tolerance limits 
UTS  Universal Treatment Standards 
UXO    unexploded ordnance 
VCA  Voluntary Corrective Action 
VCM  Voluntary Corrective Measure 
VOC    volatile organic compound 
VSI   Visual Site Inspection (of RFA) 
WQCC Water Quality Control Commission 
WSMR   White Sands Missile Range 
WSNM White Sands National Monument 
WTS  White Sands Technical Services, LLC 
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Executive Summary 

The purpose of this document is to formally request a Class 3 modification to the White 
Sands Missile Range (WSMR) Resource Conservation and Recovery Act (RCRA) Part 
B permit (Hazardous Waste Permit No. NM2750211235) pursuant to Title 40 of the 
Code of Federal Regulations, Part 270.42 (40 CFR §270.42) and Title 20 of the New 
Mexico Administrative Code, Chapter 4.1 (20 NMAC 4.1) for the closure of 13 Solid 
Waste Management Units (SWMUs).  The WSMR RCRA permit was renewed in 
December 2009.  The Administrative Authority for the White Sands permit is the New 
Mexico Environment Department (NMED), which was granted HSWA authority on 
January 1, 1996.   The SWMUs included in this document are listed in Appendices 4 
and 8 to the WSMR RCRA Permit.    

A summary of the SWMUs addressed by this document, the section of the petition 
where the discussion of each SWMU is located, and the corresponding applicable 
NMED Corrective Action Complete Proposal Criteria for closure is provided in Table 
ES-1.  The Appendices containing the pertinent figures and/or photographs, analytical 
data summary tables, and regulatory correspondence for a SWMU are located at the 
back of the section addressing that SWMU.   

This petition provides the rationale and criterion necessary to support Corrective Action 
Complete or Corrective Action Complete with Controls status for each SWMU, as 
outlined in the NMED Hazardous and Radioactive Materials Bureau Standard 
Operating (HRMB) Procedures Manual, Volume 1 (NMED, 1998).  This petition is 
submitted to the Administrative Authority in partial fulfillment of the HSWA 
requirements for a Class III modification.  Public participation in the decision to remove 
the SWMUs is required and will be solicited by White Sands in accordance with 40 
CFR §270.24.  
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1. Introduction  

White Sands Missile Range (WSMR) proposes to change the status of thirteen (13) 
Solid Waste Management Units (SWMUs) described in the Resource Conservation 
and Recovery Act (RCRA) Part B Hazardous Waste Management Permit.  The 
following table shows the proposed change in status for each of the SWMUs: 

Table of Proposed Permit Revisions to Reflect Changes in Status for SWMUs. 

SWMU ID SWMU Description in Permit Current Location in RCRA 

Permit (1,2,3,4) 

Requested Future 

Location in RCRA 

Permit (5,6) 
19 Steam Wash Pad & Oil/Water 

Separator @ Building 1753 
Table 4-1 Table 4-3 

47 Former North Oscura Peak Landfill Table 4-1, Table 8-2 Table 4-3 

48 Former North Oscura Peak Landfills Table 4-1, Table 8-2 Table 4-3 

63 Former Main Post Landfill 1A Table 4-1 Table 4-3 

64 Former Main Post Landfill 2A Table 4-1 Table 4-3 

108 Vapor Extraction Well at TTF Table 4-1, Table 8-2 Table 4-3 

157 Former Oscura Range Center 
Landfill-A 

Table 4-1 Table 4-3 

158 Former Oscura Range Center 
Landfill 

Table 4-4, Table 8-1 (clean 
closure complete) 

Table 4-3 

159 Former Oscura Range Center 
Landfill-C 

Table 4-1 Table 4-3 

164 AMRAD Facility Table 4-1, Table 8-2 Table 4-2 

167 Malpais Table 4-1, Table 8-2 Table 4-3 

168 Lance Missile Impact @ White 
Sands National Monument 

Table 4-1, Table 8-2 Table 4-3 

198 LC-38 Diesel Fuel Oil Release Table 4-1, Table 8-2 Table 4-2 

Notes: 
1. Table 4-1 lists Solid Waste Management Units (SWMUs) & Areas of Concern (AOCs) Requiring 

Corrective Action. 
2. Table 4-4 lists Hazardous Waste Management Units 
3. Table 8-1 provides a Closure Plan Submittal Schedule for specified SWMUs & AOCs 
4. Table 8-2 provides a Work Plan Submittal Schedule for SWMUs & AOCs Requiring Corrective Action. 
5. Table 4-2 will list SWMUs & AOCs that achieve Corrective Action Complete With Controls (none 

currently listed). 
6. Table 4-3 lists SWMUs & AOCs that have achieved Corrective Action Complete Without Controls. 

 

Previous investigations and findings at each SWMU are summarized below and a 
criterion justifying removal of the SWMU from the HSWA module of the permit is 
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provided.  This application to remove each SWMU is submitted to New Mexico 
Environmental Department (NMED) in partial fulfillment of the requirements for permit 
modification promulgated in 40 CFR §270.42.    

1.1 Setting – Physical Geography and Facility Description  

WSMR is located in south-central New Mexico in a geological province known as the 
Tularosa Basin.  It is located on land contained within five New Mexico counties:  Dona 
Ana, Sierra, Socorro, Lincoln, and Otero.  The WSMR Main Post area is 20 miles east 
of Las Cruces, New Mexico, 50 miles southwest of Alamogordo, New Mexico, and 45 
miles north of El Paso, Texas.  WSMR boundaries extend almost 100 miles north to 
south by 40 miles east to west.  At almost 3,200 square miles (2,048,000 acres), 
WSMR is the largest military installation in the country.  In addition to the main 
installation, there are two extension areas located adjacent to the north and west 
boundaries, and several joint-use land areas.  These areas add more than 3.8 million 
acres to the installation.  WSMR is partially bordered on the east by Holloman Air 
Force Base and on the south by Fort Bliss Military Reservation.  U.S. Highway 70 
crosses WSMR from east to west and serves as the main access to the Main Post 
area.  There are no other populated areas located within the boundaries of the facility 
(Figure 1-1, Appendix 1A, pg. 1A-1).   

WSMR is an active installation serving as the U.S. Army’s largest rocket and missile 
development, firing, and testing facility.  It is a major center for the testing of new 
missile systems.  WSMR performs applied research, field trials of new missile types, 
and new applications of existing missile systems.  The installation also hosts inter-
forces training of troops in a desert environment using tactical exercises for the North 
Atlantic Treaty Organization (NATO) and Allied Forces.  The current configuration of 
WSMR includes launch sites, impact areas, instrumentation sites, and support facilities 
required to develop and test missiles and rockets.  WSMR is designated as a National 
Range focused on the support of missile development and test programs for the Army, 
Navy, Air Force, National Aeronautics and Space Administration (NASA), and other 
U.S. and foreign governmental agencies.  Thousands of missile firings, airdrops, and 
static tests have been conducted as part of this mission. 

WSMR was established in 1945 for the development of a missile defense program that 
started with the testing of captured German V-2 rockets.  The Range, formerly known 
as White Sands Proving Ground, was formed from privately held grazing land that was 
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either donated to the government or condemned for the use of the government.  
WSMR has been active since its establishment with no decrease in land holdings. 

1.2 Land Use  

1.2.1 Current Land Use  

WSMR is withdrawn public domain land controlled by the Department of Defense.  For 
safety and security reasons, access to WSMR is restricted to authorized military and 
civilian personnel.  Residential areas are limited to concentrated tracts at the Main 
Post and several up-range command and control centers.  The land on the missile 
range is predominantly used to stage tests of aerial weapons systems.  Although much 
of the weapons testing occurs in the airspace above the range, designated support, 
launch, and impact areas have been established.  The SWMUs included in this Class 
III permit modification request are located in an industrial setting and public access is 
restricted by fences and military police.  

1.2.2 Future Land Use  

The Department of Defense will continue the primary mission at WSMR for the 
foreseeable future.  Public access to the approximately 3,200 square miles 
(8,300 square kilometers [km]) of land comprising the missile range will continue to be 
restricted. 

1.3 Climatology  

Average annual precipitation measured at a gauging station in the Tularosa Basin, 
southeast of the White Sands Main Post, is 10.8 inches (27.4 centimeters [cm]) per 
year.  About 50 percent of the annual precipitation falls in the months of July through 
September in southern New Mexico.  The average high temperature in the summer is 
about 92 degrees Fahrenheit (°F) (33 degrees Celsius [°C]) with the lows reaching 
65°F (18°C).  During the winter months the average high is about 57°F (14°C) and the 
average low is about 36°F (2°C).  Average annual humidity readings are only 
37 percent.  Wind is a climatic factor at WSMR from February through May.  Westerly 
winds can reach about 40 miles per hour (65 km per hour). 
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1.4 WSMR Regional Physiography and Ecology  

1.4.1 Geology 

WSMR lies within the Mexican Highland Section of the Basin and Range Province.  
This province is characterized by a series of tilted fault blocks forming longitudinal, 
asymmetric ridges, or mountains, and broad intervening basins.  The geology of 
WSMR consists predominantly of the Tularosa Basin and surrounding mountain 
ranges.  The San Andres Mountains, San Augustin, and Oscura Mountains border the 
Tularosa Basin on the west while the Sacramento Mountains form the eastern border.  
A narrow region of north-south-trending, large-displacement normal faulting separates 
the mountains from the basin resulting in the change in relief across the missile range 
(Figure 1-2, Appendix 1A, pg. 1A-2).  The average elevation of the Tularosa Basin is 
4,000 feet (ft) above mean sea level (amsl).  The majority of WSMR property including 
most test facilities is located within the Tularosa Basin (WSMR, 1998). 

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 amsl and surface 
features consist of flat sandy areas, sand dunes, basalt flows, and playas (dry lake 
beds). 

The nature of the bolson-fill deposits varies both laterally and vertically throughout the 
Tularosa Basin.  Coarse-grained, poorly sorted sediments deposited near mountain 
fronts grade into fine-grained, well sorted sediments towards 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). 

In general, the stratigraphy is represented by unconsolidated to partially consolidated, 
fine to medium-grained sand with subordinate amounts of clay.  Caliche is present as 
discrete layers and nodules throughout the stratigraphic section.  Although no faults 
within the basin fill are mapped within the immediate area, Quaternary faulting is 
known to exist within the region.  These faults are reported to occur within the 
unconsolidated bolson sediments, trend north to south, and are most common near 
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the mountain fronts. Orr and Myers (1986) divide the Tularosa Basin fill deposits into 5 
distinct mappable units which include: 

• Coarse to fine-grained deposits occur in gently sloping alluvial fans along the basin 
margin.  The alluvial fans spread outward from the surrounding mountain slopes 
and coalesce into flat alluvial plains toward the basin interior. These fan deposits 
interfinger with lacustrine (lake) and alluvial deposits of the central part of the 
Tularosa Basin. 

• Fine-grained sediments formed from lacustrine deposition extend throughout most 
of the Tularosa Basin. These deposits consist mainly of clay and evaporites with 
minor sand beds and occur near surface in the northern part of the basin and at 
depth in the southern part of the basin. 

• Fluvial-eolian sand, gravel, and clay deposits occur in the southern part of the 
basin, near Fort Bliss, extending from the Organ and Franklin Mountains and 
south to the Hueco Mountains. 

• Gypsiferous evaporite deposits of the Lake Lucero-White Sands area occupy the 
White Sands National Monument (WSNM) and areas administered by WSMR 
including the Lake Lucero area and the alkali flats north of Lake Lucero. These 
deposits occur as dense recrystallized gypsum, gypsum sand dunes, and alluvial 
deposits. Hard caliche (cemented with recrystallized gypsum) is present at or near 
surface in the dry lake gypsum deposits of the central portion of the basin. 

• The last depositional unit is described as composed of coarse-grained deposits 
saturated with saline water in the central portion of the Tularosa Basin.   

The Main Post is situated on the distal portion of the alluvial fan complex eroded from 
the Organ Mountains to the west.  Deposits expected to be encountered at the Main 
Post correspond to the first mappable units described above.  The predominant slope 
across the area causes runoff water to flow east towards the center of the Tularosa 
Basin.  Coincidentally, the prevailing wind direction is from the west and southwest. 
Wind and water currents winnow fine-grained particles and disperse them eastward, 
while coarser (and very dense) material remains behind as sediment.  
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1.4.2 Surface Hydrology 

Very little surface water exists at WSMR due to low annual precipitation, high 
evapotranspiration rates, and high infiltration characteristics of the soils.  During the 
summer season, when thunderstorm activity is most common, playas within the 
basin may contain standing water.  Arroyos which drain the surrounding mountains 
usually contain water only following heavy precipitation events.  The Tularosa Basin 
is a closed basin with no surface water drainage outside of WSMR.   

1.4.3 Geohydrology 

The WSMR Main Post obtains its potable water supply from an aquifer in the upper 
bolson deposits (Figure 1-3, Appendix 1A, pg. 1A-3).  The majority of the ground water 
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 Augustin 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 to 5 
miles east from the mountain front. Ground water 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 (WSMR, 1993).  This 
precipitation infiltrates the unconsolidated, relatively coarse deposits of the alluvial 
fans, and the resultant ground water flows toward the center of the Tularosa Basin, 
generally to the east-southeast. To the east, ground water becomes more mineralized, 
primarily with sulfate and chloride, most likely due to the slow lateral migration rate of 
ground water from recharge to discharge areas in the presence of readily soluble 
minerals in the bolson sediments.  However, ground water 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 
ground water discharge have been reported within the western Tularosa Basin. 
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1.5 Ecology  

1.5.1 Flora 

The vegetation matrix typical to WSMR is defined as climax dune vegetation typically 
consisting of honey mesquite (Prosopus glandulosa), four-winged saltbush (Atriplex 
canescens), soaptree yucca (Yucca elata), sand dropseed (Sporobolis cryptandrus), 
broom snakeweed (Gutierrezia sarothrae), and annuals. [Blowouts and wind-sifted 
actively moving sand dunes with little inter-dunal vegetation comprise dune land.] 
Competition for moisture by mesquite limits grasses in this habitat.  Grasses that 
sporadically occur include spike dropseed (Sporobolus contractus), mesa dropseed 
(Sporobolus flexuosus), and alkali sacatone (Sporobolus airoides). 

WSMR lists Scheer’s pincushion cactus (Coryphantha scheeri) as a species of 
concern that infrequently occurs in this habitat type. A more comprehensive list of 
vegetation occurring in the Main Post Area is provided below.  

Vegetation 

Atriplex canescens-Fourwing Saltbush Chilopsis linearis-Desert Willow 

Gutierrezia sarothrae-Broom Snakeweed Larrea tridentata-Creosotebush 

Muhlenbergia porteri-Bush Muhly Opuntia imbricata-Tree Cholla 

Opuntia phaeacantha-Engelman's Prickly 
Pear 

Opuntia violaceae-Purple Prickly Pear 

Prosopis glandulosa-Honey Mesquite Sporobolus ariodies-Alkali Sacatone 

Sporobolus contractus-Spike Dropseed Sporobolus cryptandrus-Mesa Dropseed 

Sporobolus flexuosus-Sand Dropseed Yucca elata-Soaptree Yucca 

1.5.2 Fauna 

Black-tailed jackrabbits (Lepus californicus) and desert cottontail rabbits (Sylvilagus 
audubonii) occur in the WSMR Main Post area with high frequency.  Oryx (Oryx 
gazella), mule deer (Odocoileus hemionus), mourning dove (Zenaida macroura), and 
scaled quail (Callipepla squamata) also occur in the area. Non-game wildlife sited 
around the Main Post includes raptors such as red-tailed hawks (Buteo jamaicensis), 
Swainson’s hawks (Buteo swainsoni), and American kestrels (Falco sparverius). 
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Songbirds common around Main Post include black-throated sparrows (Amphispiza 
bilineata), house finches (Carpodacus mexicanus), and Say's phoebes (Sayornis 
saya). 

The Texas horned lizard (Phrynosoma cornutum) does occur in this habitat. This 
species is not listed as threatened or endangered, but is a New Mexico candidate (2C) 
species. The Texas horned lizard is very common and widespread throughout suitable 
habitats on WSMR. Herpetologists for the New Mexico Department of Game and Fish 
have recommended that the Texas horned lizard be removed from the State candidate 
list.  A more comprehensive list of wildlife species occurring in the Main Post Area is 
provided below.  

Avians  

Amphispiza bilineata-Black-throated 
Sparrow 

Buteo jamaicensis-Red-tailed Hawk 

Buteo swainsoni-Swainson’s Hawk Callipepla squamata-Scaled Quail 

Carpodacus mexicanus-House Finch Corvus cryptoleucus-Chihuahuan raven 

Falco sparverius-American Kestrel Geococcyx californianus-Greater 
Roadrunner 

Lanius ludovicianus-Loggerhead Shrike Mimus polyglottos-Mockingbird 

Sayornis saya-Say’s Phoebe Zenaida asiatica-White-winged Dove 

Zenaida macroura-Mourning Dove Zonotrichia leucophrys-White Crowned 
Sparrow 
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Invertebrates   

Acrididae–Grasshopper (2 species) Anthophoridae–Carpenter Bee 

Ceribicidae–Longhorn Beetle Coccinelidae–Lady Beetle 

Formicidae–Red, Black, and Harvester Ants (3 species) 

Halictidae–Sweat Bee Lycosidae–Wolf Spider 

Mantidae–Praying Mantis Pieridae–Moth 

Simuliidae–Gnats Termitidae–Termite 

Tenebrionidae–Tenebrionid Beetle  

 

Mammals 

Canis latrans–Coyote Lepus californicus–Black-tailed Jackrabbit 

Odocoileus hemionus–Mule Deer Oryx gazella–Oryx 

Sylvilagus audubonii–Desert Cottontail Thomomys botae–Gopher 

 

Reptiles 

Cnemidophorus tigris–Western Whiptail Crotalus atrox–Western Diamondback 
Rattlesnake 

Gambelia wislizinii–Leopard Lizard Masticophis flagellum–Coachwhip 

Pituophis melanoleucas–Gopher Snake Uta stansburiana–Side-blotched Lizard 

 

Appendices 

Appendix 1A - Figures 
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2. SWMU 19: Steam Wash Pad, Drains, and Oil/Water Separator 

2.1 Summary 

CCWS-01 (formerly WSMR-80) consists of a wash pad and drain, and an oil/water 
separator (OWS) (SWMU 19) located immediately north of Building 1753 in the 
southern part of the Main Post (Figure 2-1, Appendix 2A, pg. 2A-1).  The OWS was 
formerly designated SWMU 20.  In 1999, the NMED and WSMR agreed that SWMUs 
19 and 20 could be combined as one unit under the designation SWMU 19 
(MEVATEC, 2000b), and it has been combined in the facility’s December 2009 RCRA 
permit.  This site is active and used for spray washing vehicles.  The wash pad and 
OWS have been active since approximately 1968 and 1984, respectively.  Due to 
reported releases of wash water prior to 1988, these sites were included in the WSMR 
RCRA Facility Assessment (RFA) and RCRA Facility Investigations (RFIs).  The site 
was characterized by soil vapor and soil sampling and found to be minimally affected 
by the unit. 

A RCRA Facility Assessment Preliminary Review/Visual Site Inspection Report 
(Kearney, 1988) described SWMUs 19 and 20 (now SWMU 19) and determined that 
there was no history of release from either site.  There was no evidence of release 
noted during the Visual Site Inspection (VSI), and the RFA concluded that release 
potential to environmental media was low. 

The WSMR Final RCRA Facility Investigation Report Appendix II, III, and IV Sites (IT 
Corporation (ITC, 1992) included a 10-point Soil Vapor Survey (SVS) to detect 
contaminants from past or present releases that may have occurred (Appendix 2A, 
Figure 2-2, pg. 2A-2).  The SVS detected no target compounds, methane, or elevated 
carbon dioxide in the immediate vicinity of the site.  Although, the Phase I RFI report 
concluded that no release had occurred at the site based on the SVS, it included 
recommendations for the drilling and sampling of soil borings to evaluate the possible 
release of heavy-end hydrocarbons and metals. 

The WSMR Phase-II RCRA Facility Investigation, Appendix I, II, III and IV Sites 
(Sverdrup Environmental Inc. (SEI), 1994) included the collection of 11 soil samples 
from three soil borings (Appendix 2A, Figure 2-2, pg. 2A-2).  The soil samples were 
analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs), total petroleum hydrocarbons (TPH), and RCRA 8 metals.  The analytical 
results of the collected soil samples confirmed the Phase I SVS findings (i.e., there 
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was no evidence of a release based on the analytical results).    The Phase II RFI 
recommended that the investigation of SWMUs 19 and 20 be discontinued since no 
significant release of contaminants was identified.   

WSMR received Notices of Deficiency (NODs) from the USEPA (1995) (Appendix 2C, 
Page 2C-1) following review of the Phase II RFI.  However, both NODs stated that no 
constituents related to the operational history of SWMUs 19 and 20 were found and 
that WSMR should submit a request for a Class III Permit Modification delisting the 
SWMUs from further investigation under the RFI/CMS process (Appendix 2C, Page 
2C-12). 

In January 2000, WSMR submitted the Petition to Perform Class III Modifications to 
Remove Solid Waste Management Units 10, 11, 16, 17, 19, 20, 80, 132, 140, 150 and 
156 from the White Sands Missile Range RCRA Part B Permit (MEVATEC, 2000a) to 
the NMED.  On October 13, 2000, the NMED responded with a letter stating that the 
petition document was incomplete.  It stated that the analytical summary data tables 
and analytical reporting results were incomplete. On March 11, 2002, the NMED 
responded again with a letter indicating that this petition and two other petitions were 
administratively incomplete.  Specifically, the NMED indicated that SWMUs 19 and 20 
required ecological risk assessments. 

A human health and ecological risk assessment was conducted in November 2009 
using the data previously collected at the site for SMWUs 19 and 20 (now identified as 
SWMU 19).  The human health risk assessment evaluated current and future 
exposures to soils and vapor from soils.  This assessment indicated that constituents 
associated with SWMU 19 are unlikely to adversely affect human health.  The 
ecological risk assessment evaluated constituents in soils (including bioaccumulative 
constituents) and food chain modeling. The ecological risk assessment determined 
that there were no adverse environmental impacts associated with SWMU 19. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

The Steam Wash Pad and Drains and the associated OWS (SWMU 19) are located 
immediately north of Building 1753 in the southern Main Post area.  The site plan of 
SWMU 19 is shown in Figure 2-1 (Appendix 2A, pg. 2A-1). The concrete wash pad 
(Photograph 2-1, Appendix 2A, pg. 2A-3) is 50 ft by 15 ft with an interconnected 
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network of three drains located approximately 15 ft apart along the center of the wash 
pad.  Wastewater collected in the drains discharges, via underground pipes, to the 
concrete, 500-gallon OWS located approximately 40 ft southeast of the wash pad. 

2.2.2 Operational History 

The Steam Wash Pad and Drain have been active since approximately 1968, and the 
OWS has been active since 1984.  The concrete pad has always been used for spray 
washing of vehicles.  The current OWS replaced an earlier version that was 
undersized.  The OWS is constructed of concrete, it is vented, and it is covered by a 
metal plate.  Oil and debris are separated from the wash water by gravity in the OWS.  
This material is periodically removed and deposited into the Waste Oil Tank (SWMU 
8).  Wastewater leaving the OWS enters the sanitary sewer collection system for 
treatment at the Main Post Sewage Treatment Plant (STP). 

2.3 Land Use 

2.3.1 Current 

SWMU 19 is currently active and receives wastewater from the spray washing of 
heavy equipment and vehicles. This SWMU is located in an industrial area of the Main 
Post at WSMR.  WSMR Headquarters and most installation support activities are 
currently located at the Main Post area. 

2.3.2 Future/Proposed 

No change in the usage of SWMU 19 is proposed or anticipated, and the industrial use 
in this area of the Main Post is anticipated to continue.  WSMR is an integral part of the 
defense system of the United States; therefore, the Range will remain active for the 
foreseeable future. 

2.4 Investigative Activities 

2.4.1 Summary 

SWMU 19 was included in three RCRA assessments/investigations.  During these 
investigations, SWMU 19 was identified as SWMUs 19 and 20.  The RFA (Kearney, 
1988), Phase I RFI (IT Corp, 1992), and Phase II RFI (SEI, 1994) are summarized 
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below. The investigations indicated that no further action is warranted, as no evidence 
of a release of contamination was discovered. 

2.4.2 Investigation #1: RCRA Facility Assessment Preliminary Review/Visual Site Inspection 
Report (Kearney, 1988) 

2.4.2.1 Non-Sampling data Collection 

The RFA included a search of White Sands’ files regarding SWMUs 19 and 20, and a 
visual inspection of the sites.  No records of historic contaminant releases from 
SWMUs 19 and 20 and no visible evidence of a release were reported during the RFA. 

2.4.2.2 Sampling Data Collection 

No environmental sampling was conducted for the RFA.  No record of historical 
sampling was reported in the RFA. 

2.4.2.3 Data Gaps 

No data gaps were identified. 

2.4.2.4 Results and Conclusions 

The RFA stated that there was no record or visual evidence that a release was 
discovered. Additionally, the potential for a release to soil, groundwater, surface water, 
and air, as well as the potential for the generation of subsurface gas, was determined 
to be low. 

2.4.3 Investigation #2: Final RCRA Facility Investigation (RFI) Report Appendix II, III, and IV 
Sites (IT Corp, 1992) 

2.4.3.1 Non-Sampling data Collection 

No additional non-sampling data was collected for the RFI report. This report relied on 
sampling data collected during the Phase I RFI and information from the RFA report to 
draw conclusions. 
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2.4.3.2 Sampling Data Collection 

The RFI sampling consisted of the collection of soil vapor samples from 10 locations 
(Figure 2-2, Appendix 2A, pg. 2A-2). Samples were collected at 5-7 ft bgs. Three vapor 
samples were collected along the eastern edge of the wash pad and drains (SWMU 
19), where the underground pipes exit the pad toward the OWS, and seven samples 
were taken around the perimeter of the OWS (SWMU 20). The samples were 
analyzed for the presence of VOCs. 

2.4.3.3 Data Gaps 

The RFI noted that soil vapor sampling would not detect heavy-end hydrocarbons and 
metals.  Therefore, soil sampling for TPH, metals, and SVOCs adjacent to SMWUs 19 
and 20 was recommended.  

2.4.3.4 Results and Conclusions 

The SVS detected no target compounds or methane, nor elevated carbon dioxide 
(CO2) in the immediate vicinity of the SWMUs.  Increasing CO2 concentrations were 
detected northeast of the SWMUs, indicating a separate source.  The SVS results are 
provided in the Summary of Analytical Results Table (Appendix 2B, pg. 2B-1).  
Additional soil borings around the SWMUs were recommended, as metals and heavy-
end hydrocarbons could not be detected by the soil vapor sampling. 

2.4.4 Investigation #3: Phase-II RCRA Facility Investigation, Appendix I, II, III and IV Sites (SEI, 
1994) 

2.4.4.1 Non-Sampling data Collection 

No additional non-sampling data was collected for the Phase II RFI report. This report 
relied on sampling data collected during the Phase I and II RFIs and information from 
the RFA report to draw conclusions. 

2.4.4.2 Sampling Data Collection 

The Phase II RFI sampling consisted of drilling and sampling three 10-ft deep soil 
borings (Figure 2-2, Appendix 2A, pg. 2A-2).  Soil samples were collected at 2-foot 
intervals to a total depth of 10 ft bgs.   One boring was advanced on the east side of 
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the wash pad (SWMU 19), one was advanced on the west side of the wash pad 
(SWMU 19), and the third boring was advanced north of the OWS (SWMU 20). The 
samples were analyzed for the presence of VOCs, SVOCs, TPH, and RCRA 8 metals 
(Table 2-1, Appendix 2B, pg. 2B-2). 

2.4.4.3 Data Gaps 

Poor sample recovery was noted in boring 1920SB01, resulting in no sample being 
collected from the 0-2 ft interval in that boring.   

2.4.4.4 Results and Conclusions 

As shown on Table 2-1 (Appendix 2B, pg. 2B-2), no VOCs or SVOCs were detected in 
soil samples collected.  TPH were detected in several samples, with a maximum 
concentration of 234 mg/kg in the surface soil sample from SWMU 19 SB-02.  All other 
TPH concentrations were less than 140 mg/kg.  All TPH concentrations were below 
the soil remediation level of 1,000 milligrams per kilogram (mg/kg), established by the 
New Mexico Environmental Improvement Board (EIB) in 20 NMAC 9.1, Subpart 
VII.708 (NMED, 1995), and in effect at the time of the Phase II RFI.  The following 
metals were detected in some or all of the samples collected:  barium, cadmium, lead, 
mercury, and silver.  All detected concentrations of these metals were below 
respective USEPA Region 9 residential Preliminary Remediation Goals (PRGs) in 
1994.  The Phase II RFI concluded that no further investigation was necessary as 
there was no evidence of a release from SWMUs 19 and 20.  The Phase II RFI report 
also recommended that a Class III modification be performed to remove SWMUs 19 
and 20 from the HSWA module of the permit.   

In May 1995, the USEPA issued a NOD following review of the Phase II RFI.  
However, the NOD stated that no constituents related to the operational history of 
SWMUs 19 and 20 were found.  Comments indicated that WSMR should submit a 
request for a Class III Permit Modification delisting the SWMUs for no further 
investigation under the RFI/CMS process (Appendix 2C, pg. 2C-1). 

In September 1996, the NMED issued a NOD following review of the Phase II RFI.  
The site specific comments provided in the NOD stated that no constituents related to 
the operational history of these SWMUs were found during the RFI.  The comments 
indicated that NMED concurs with WSMR’s conclusion and recommends no further 
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action at this SWMU.  Further, the NMED stated that WSMR may propose a Class III 
permit modification to remove these SWMUs from its permit (Appendix 2C, pg. 2C-4). 

In January 2000, WSMR submitted the Petition to Perform Class III Modifications to 
Remove Solid Waste Management Units 10, 11, 16, 17, 19, 20, 80, 132, 140, 150 and 
156 from the White Sands Missile Range RCRA Part B Permit to the NMED 
(MEVATEC, 2000a). On October 13, 2000, the NMED responded with a letter stating 
that the petition document was incomplete.  It stated that the analytical summary data 
tables and analytical reporting results were incomplete. On March 11, 2002, the NMED 
responded again with a letter indicating that this petition, as well as two others, was 
administratively incomplete (Appendix 2C, pg. 2C-13).  Specifically, the NMED 
indicated that SWMUs 19 and 20 required ecological risk assessments.   

2.5 Site Conceptual Model 

2.5.1 Nature and Extent of Contamination 

No VOCs were detected during the SVS event.  In addition, no VOCs or SVOCs were 
detected in soil samples collected at SWMU 19and 20 (now SWMU 19).  TPH and 
metals were detected in soils; however, all concentrations are below applicable 
standards and did not indicate that there had been a release from these units.     

2.5.2 Environmental Fate 

TPH concentrations were slightly elevated in one shallow soil sample adjacent to 
SWMU 19.  TPH concentrations are likely to naturally attenuate due to low source area 
concentrations, adsorption to soils, and biodegradation in oxygenated soils.  Metals 
concentrations detected in soils did not exceed regulatory standards and are not likely 
to migrate vertically, due to low constituent concentrations and low infiltration rates at 
the site.  Metals concentrations generally decrease with depth in the vicinity of these 
SWMUs, demonstrating relatively low migration potential. 

2.6 Site Assessments 

2.6.1 Human Health Screening and Risk Assessments 

The purpose of this risk assessment is to evaluate the potential current and future risks 
and hazards to human health associated with constituents detected in soil samples 
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collected from SWMU 19 (formerly identified as SWMUs 19 and 20).  The risk 
assessment approach is described in Appendix 2D (pg. 2D-1). 

In accordance with NMED guidance (NMED, 2009), constituent concentrations in 
surface soil, and in combined surface and subsurface soil were compared to health-
based screening levels and the calculated ratios summed and multiplied by 1x10-5 for 
carcinogens or by 1 for non-carcinogens.  The total screening risk for carcinogenic 
effects could not be calculated because no carcinogens were detected in soil at 
SWMU 19.  The total screening hazard indices were equal to or less than the NMED 
target hazard index of 1.  The results of this data screening process indicate that after 
comparison to health-based soil screening levels for industrial worker exposure, 
residential exposure, and construction worker exposure, no contaminants of potential 
concern (COPCs) were selected for surface soil, or for combined surface and 
subsurface soil at SWMU 19. This demonstrates that the constituent concentrations in 
surface soil and in combined surface and subsurface soil at SWMU 19 are unlikely to 
result in adverse health impacts to the following potential receptors via direct contact 
exposure (i.e., ingestion, inhalation of vapor/dust, dermal):   

• Current and future site workers; 

• Future residents (adults and children); and 

• Future construction workers. 

2.6.1.1 Vapor Intrusion Scenarios 

No VOCs were detected in total soil; therefore, no COPCs were identified for the vapor 
intrusion evaluation at SWMU 19.  This demonstrates that the constituent 
concentrations in soil at SWMU 19 are unlikely to result in adverse health impacts to 
the following potential receptors via inhalation of indoor air:   

• Future site workers; and 

• Future residents (adults and children). 
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2.6.2  Overall HHRA Summary 

The results of this data screening process indicate that after comparison to health-
based soil screening levels for industrial worker exposure, residential exposure, and 
construction worker exposure, no COPCs were selected for surface soil, or for 
combined surface and subsurface soil at SWMU 19. This demonstrates that the 
constituent concentrations in surface soil and in combined surface and subsurface soil 
at SWMU 19 are unlikely to result in adverse health impacts to the identified current 
and potential future receptors.  Additionally, no VOCs were detected in soil, indicating 
that vapor intrusion is unlikely to result in adverse health impacts. Based on these 
results, additional human health risk assessment is not warranted for SWMU 19. 

2.6.3 Ecological Screening and Risk Assessments 

The purpose of the ecological risk assessment (ERA) is to evaluate whether ecological 
receptors may be adversely impacted by exposure to site-related constituents detected 
in surface soil and combined surface and subsurface soil at SWMU 19 (formerly 
identified as SWMUs 19 and 20).  The ERA was conducted in a manner consistent 
with NMED and USEPA guidance for ecological risk assessment (NMED, 2008; 
USEPA 1997, 2000, 2001).  This ERA is intended to provide input for risk 
management decision-making for SWMU 19, while maintaining a conservative 
approach protective of wildlife populations and communities.     

In accordance with USEPA guidance, this ERA is comprised of a screening level 
ecological risk assessment (SLERA) and a baseline ecological risk assessment 
(BERA) (NMED, 2008; USEPA, 1997, 2000).  The SLERA evaluates the potential risk 
to terrestrial ecological receptors exposed to constituents in surface and subsurface 
soil.  The SLERA provides a conservative estimate of potential ecological risks and 
compensates for uncertainty by incorporating numerous conservative assumptions.  
The purpose of the SLERA is to determine whether or not there is a high probability 
that there are no ecologically significant risks that would merit additional evaluation as 
provided by a BERA (USEPA, 1997, 2000).  If the results of the SLERA warrant a 
BERA, the information developed in the SLERA is used to help focus the BERA.  The 
BERA is more complex than the SLERA and uses more realistic and site-specific 
information about potential exposures and effects in order to evaluate potential 
ecological risks.  A detailed description of the methodologies used for the ecological 
risk assessment is provided in Appendix 2D (pg. 2D-9) 
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A SLERA and BERA were completed for SWMU 19 to evaluate whether ecological 
receptors may be adversely impacted by exposure to site-related constituents detected 
in surface soil and subsurface soil, and to conduct food chain modeling for the 
Constituents of Potential Ecological Concern (COPECs) identified as bioaccumulative.  
The results of the SLERA and BERA for direct contact exposure and for food chain 
modeling indicate there is adequate information to conclude that adverse impacts are 
unlikely to occur for ecological receptors potentially exposed to constituents in soil.  
Therefore, no further ecological evaluations at SWMU 19 are warranted. 

Based on the results of the HHRA and ERA, there are no adverse environmental 
impacts associated with SWMU 19 as a result of historical site activities, and no 
restrictions need to be applied to current or potential future land use at the site.   

2.6.4 Other Applicable Assessments 

A screening assessment for soil erosion potential at the site was conducted according 
to the procedure developed by the NMED Surface Water Quality Bureau. The erosion 
potential survey found that the risk of contaminant migration to storm water is low (the 
site scored 15.6 on a scale of 100). The screening assessment was included in 
Appendix A of the initial petition to remove SWMUs 19 and 20 from the RCRA permit 
(MEVATEC, 2000a) and is provided in Appendix 2D (pg. 2D-79). 

2.7 Proposal for Corrective Action Complete 

2.7.1 Rationale 

No VOCs were detected in soil vapor samples collected in the vicinity of SWMU 19 
during the Phase I RFI. No VOCs or SVOCs were detected in soil samples collected 
during the Phase II RFI, and only low concentrations of TPH and metals were detected 
in soils to a maximum depth of 8 ft bgs.  All TPH and metals concentrations were 
below appropriate action levels.  Based on the results of the Phase I and II RFIs, 
WSMR proposed No Further Action (NFA) for these SWMUs.  The NMED and USEPA 
concurred with the proposed NFA and indicated that WSMR should submit a petition 
for Class III Permit Modification delisting the SWMUs for no further investigation under 
the RFI process (Appendix 2C, pg 2C-12).   The human health risk assessment 
demonstrated that there are no current or future risks associated with environmental 
conditions at SWMU 19.  In addition, the results of the SLERA and BERA for direct 
contact exposure and for food chain modeling indicate there is adequate information to 
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conclude that adverse impacts are unlikely to occur for ecological receptors potentially 
exposed to constituents in soil at SWMU 19. 

There are no adverse environmental impacts associated with SWMU 19 as a result of 
historical site activities and no restrictions need to be applied to current or potential 
future land use at the site.  Accordingly, the site is recommended for no further action. 
Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 19 to Corrective Action Complete in the permit in 
accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

2.7.2 Criterion 

The criterion applied to this site is NFA Criterion 5 as described by the NMED: The 
SWMU has been characterized or remediated 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. 

Appendices 

Appendix 2A – Figures and Photographs 

Appendix 2B – Analytical Results Tables 

Appendix 2C – Correspondence 

Appendix 2D – Other Applicable Assessments 
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        SWMU 19   
Figures and Photographs 
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        Figure 2-2 Soil Vapor Sampling Locations for SWMUs 19  
               Source: SEI, 1994
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Photograph 2-1 View of the Steam Wash Pad and Oil/Water Separator (SWMU 19)
                                                           at Bldg. 1753 

 

Page 2A-3



 

 

 

 

 

Appendix 2B 

 

       SWMU 19   
Analytical Results Tables 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02
Sample ID 0019SB01(000.0) 0019SB01(004.0) 0019SB01(004.0)QC 0019SB01(008.5) 0019SB02(000.0) 0019SB02(002.0)

Date Collected 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
Starting Depth (feet) 0 4 4 8.5 0 2
Ending Depth (feet) 0 4 4 8.5 0 2

Sample Area Main Post Main Post Main Post Main Post Main Post Main Post
Sample Replicate of 0019SB01(004.0)

CAS Analyte Units
VOCs
71-55-6 1,1,1-TRICHLOROETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
79-34-5 1,1,2,2-TETRACHLOROETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
79-00-5 1,1,2-TRICHLOROETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
75-34-3 1,1-DICHLOROETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
75-35-4 1,1-DICHLOROETHYLENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
96-18-4 1,2,3-TRICHLOROPROPANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
107-06-2 1,2-DICHLOROETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
78-87-5 1,2-DICHLOROPROPANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
764-41-0 1,4 DICHLORO-2-BUTENE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
78-93-3 2-BUTANONE mg/kg <0.0202 <0.0201 <0.02 <0.0211 <0.0202 <0.0203 
110-75-8 2-CHLOROETHYL VINYL ETHER mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
108-10-1 4-METHYL-2-PENTANONE(MIBK) mg/kg <0.0202 <0.0201 <0.02 <0.0211 <0.0202 <0.0203 
67-64-1 ACETONE mg/kg <0.0202 <0.0201 <0.02 <0.0211 <0.0202 <0.0203 
107-02-8 ACROLEIN mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
107-13-1 ACRYLONITRILE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
71-43-2 BENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
75-27-4 BROMODICHLOROMETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
74-83-9 BROMOMETHANE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
75-15-0 CARBON DISULFIDE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
56-23-5 CARBON TETRACHLORIDE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
75-69-4 CFC-11 mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
108-90-7 CHLOROBENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
124-48-1 CHLORODIBROMOMETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
75-00-3 CHLOROETHANE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
67-66-3 CHLOROFORM mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
74-87-3 CHLOROMETHANE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02
Sample ID 0019SB01(000.0) 0019SB01(004.0) 0019SB01(004.0)QC 0019SB01(008.5) 0019SB02(000.0) 0019SB02(002.0)

Date Collected 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
Starting Depth (feet) 0 4 4 8.5 0 2
Ending Depth (feet) 0 4 4 8.5 0 2

Sample Area Main Post Main Post Main Post Main Post Main Post Main Post
Sample Replicate of 0019SB01(004.0)

CAS Analyte Units
156-59-2 CIS-1,2-DICHLOROETHENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
10061-01-5 CIS-1,3-DICHLOROPROPENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
74-95-3 DIBROMOMETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
75-09-2 DICHLOROMETHANE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
97-63-2 ETHYL METHACRYLATE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
100-41-4 ETHYLBENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
74-88-4 IODOMETHANE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
591-78-6 METHYL N-BUTYL KETONE mg/kg <0.0202 <0.0201 <0.02 <0.0211 <0.0202 <0.0203 
108-88-3 METHYLBENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
91-20-3 NAPHTHALENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
100-42-5 STYRENE (MONOMER) mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
127-18-4 TETRACHLOROETHENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
156-60-5 TRANS-1,2-DICHLOROETHENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
10061-02-6 TRANS-1,3-DICHLOROPROPENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
79-01-6 TRICHLOROETHYLENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
108-05-4 VINYL ACETATE mg/kg <0.0202 <0.0201 <0.02 <0.0211 <0.0202 <0.0203 
75-01-4 VINYL CHLORIDE mg/kg <0.0101 <0.0101 <0.01 <0.0105 <0.0101 <0.0101 
1330-20-7 XYLENES mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
SVOCs
120-82-1 1,2,4-TRICHLOROBENZENE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
218-01-9 1,2-BENZPHENANTHRACENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
95-50-1 1,2-DICHLOROBENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
122-66-7 1,2-DIPHENYLHYDRAZINE mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
106-46-7 1,4-DICHLOROBENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
90-13-1 1-CHLORONAPHTHALENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
95-95-4 2,4,5-TRICHLOROPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
88-06-2 2,4,6-TRICHLOROPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
120-83-2 2,4-DICHLOROPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02
Sample ID 0019SB01(000.0) 0019SB01(004.0) 0019SB01(004.0)QC 0019SB01(008.5) 0019SB02(000.0) 0019SB02(002.0)

Date Collected 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
Starting Depth (feet) 0 4 4 8.5 0 2
Ending Depth (feet) 0 4 4 8.5 0 2

Sample Area Main Post Main Post Main Post Main Post Main Post Main Post
Sample Replicate of 0019SB01(004.0)

CAS Analyte Units
105-67-9 2,4-DIMETHYLPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
51-28-5 2,4-DINITROPHENOL mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
91-58-7 2-CHLORONAPHTHALENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
95-57-8 2-CHLOROPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
534-52-1 2-METHYL-4,6-DINITROPHENOL mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
91-57-6 2-METHYLNAPHTHALENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
95-48-7 2-METHYLPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
88-74-4 2-NITROANILINE mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
88-75-5 2-NITROPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
91-94-1 3,3'-DICHLOROBENZIDINE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
78-59-1 ONE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
99-09-2 3-NITROANILINE mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
101-55-3 4-BROMOPHENYL PHENYL ETHER mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
59-50-7 4-CHLORO-3-METHYLPHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
7005-72-3 4-CHLOROPHENYL PHENYL ETHER mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
106-44-5 4-METHYL PHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
100-02-7 4-NITROPHENOL mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
83-32-9 ACENAPHTHENE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
208-96-8 ACENAPHTHYLENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
120-12-7 ANTHRACENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
92-87-5 BENZIDINE mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
56-55-3 BENZO(A)ANTHRACENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
50-32-8 BENZO(A)PYRENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
205-99-2 BENZO(B)FLUORANTHENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
191-24-2 BENZO(G,H,I)PERYLENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
207-08-9 BENZO(K)FLUORANTHENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
65-85-0 BENZOIC ACID mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
100-51-6 BENZYL ALCOHOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02
Sample ID 0019SB01(000.0) 0019SB01(004.0) 0019SB01(004.0)QC 0019SB01(008.5) 0019SB02(000.0) 0019SB02(002.0)

Date Collected 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
Starting Depth (feet) 0 4 4 8.5 0 2
Ending Depth (feet) 0 4 4 8.5 0 2

Sample Area Main Post Main Post Main Post Main Post Main Post Main Post
Sample Replicate of 0019SB01(004.0)

CAS Analyte Units
85-68-7 BENZYL BUTYL PHTHALATE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
111-91-1 BIS (2-CHLOROETHOXY) METHANE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
111-44-4 BIS(2-CHLOROETHYL) ETHER mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
53-70-3 DIBENZ(A,H)ANTHRACENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
132-64-9 DIBENZOFURAN mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
84-66-2 DIETHYL PHTHALATE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
131-11-3 DIMETHYL PHTHALATE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
84-74-2 DI-N-BUTYL PHTHALATE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
117-84-0 DI-N-OCTYL PHTHALATE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
122-39-4 DIPHENYLAMINE mg/kg <1.01 <1.01 <1 <1.05 <1.01 <1.01 
206-44-0 FLUORANTHENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
86-73-7 FLUORENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
87-68-3 HEXACHLORO-1,3-BUTADIENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
118-74-1 HEXACHLOROBENZENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
77-47-4 HEXACHLOROCYCLOPENTADIENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
67-72-1 HEXACHLOROETHANE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
193-39-5 INDENO(1,2,3-CD)PYRENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
541-73-1 M-DICHLOROBENZENE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
621-64-7 N-NITROSODI-N-PROPYLAMINE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
86-30-6 N-NITROSODIPHENYLAMINE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
106-47-8 P-CHLOROANILINE mg/kg <0.00504 <0.00504 <0.005 <0.00527 <0.00506 <0.00507 
87-86-5 PENTACHLOROPHENOL mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
85-01-8 PHENANTHRENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
108-95-2 PHENOL mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
100-01-6 P-NITROANILINE mg/kg <1.61 <1.61 <1.6 <1.69 <1.62 <1.62 
129-00-0 PYRENE mg/kg <0.333 <0.332 <0.33 <0.348 <0.334 <0.335 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02
Sample ID 0019SB01(000.0) 0019SB01(004.0) 0019SB01(004.0)QC 0019SB01(008.5) 0019SB02(000.0) 0019SB02(002.0)

Date Collected 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
Starting Depth (feet) 0 4 4 8.5 0 2
Ending Depth (feet) 0 4 4 8.5 0 2

Sample Area Main Post Main Post Main Post Main Post Main Post Main Post
Sample Replicate of 0019SB01(004.0)

CAS Analyte Units

121-14-2 2,4-DINITROTOLUENE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
606-20-2 2,6-DINITROTOLUENE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
98-95-3 NITROBENZENE mg/kg <0.333 <1.61 <0.33 <0.348 <0.334 <0.335 
TPHs
TPH TPH mg/kg 79.6 <30.2 -- <31.6 234 136
METALS
7440-38-2 ARSENIC mg/kg <2.74 <2.74 -- <2.74 <2.74 <2.74
7440-39-3 BARIUM mg/kg <25.2 27.2 -- <26.4 <25.3 193
7440-43-9 CADMIUM mg/kg <5.04 <5.04 -- <5.27 <5.06 38.5
7440-47-3 CHROMIUM mg/kg <23.63 <23.63 -- <23.63 <23.63 <23.63
7439-92-1 LEAD mg/kg 23.7 6.19 -- 8.49 44.7 22.2
7439-97-6 MERCURY mg/kg 0.0706 0.0403 -- 0.0211 0.644 0.355
7782-49-2 SELENIUM mg/kg <2.77 <2.77 -- <2.77 <2.77 <2.77
7440-22-4 SILVER mg/kg <25.2 <25.2 -- <26.4 <25.3 59.8

EXPLOSIVES
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location
Sample ID

Date Collected
Starting Depth (feet)
Ending Depth (feet)

Sample Area
Sample Replicate of

CAS Analyte Units
VOCs
71-55-6 1,1,1-TRICHLOROETHANE mg/kg
79-34-5 1,1,2,2-TETRACHLOROETHANE mg/kg
79-00-5 1,1,2-TRICHLOROETHANE mg/kg
75-34-3 1,1-DICHLOROETHANE mg/kg
75-35-4 1,1-DICHLOROETHYLENE mg/kg
96-18-4 1,2,3-TRICHLOROPROPANE mg/kg
107-06-2 1,2-DICHLOROETHANE mg/kg
78-87-5 1,2-DICHLOROPROPANE mg/kg
764-41-0 1,4 DICHLORO-2-BUTENE mg/kg
78-93-3 2-BUTANONE mg/kg
110-75-8 2-CHLOROETHYL VINYL ETHER mg/kg
108-10-1 4-METHYL-2-PENTANONE(MIBK) mg/kg
67-64-1 ACETONE mg/kg
107-02-8 ACROLEIN mg/kg
107-13-1 ACRYLONITRILE mg/kg
71-43-2 BENZENE mg/kg
39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER mg/kg
75-27-4 BROMODICHLOROMETHANE mg/kg
74-83-9 BROMOMETHANE mg/kg
75-15-0 CARBON DISULFIDE mg/kg
56-23-5 CARBON TETRACHLORIDE mg/kg
75-69-4 CFC-11 mg/kg
108-90-7 CHLOROBENZENE mg/kg
124-48-1 CHLORODIBROMOMETHANE mg/kg
75-00-3 CHLOROETHANE mg/kg
67-66-3 CHLOROFORM mg/kg
74-87-3 CHLOROMETHANE mg/kg

SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
0019SB02(004.0) 0019SB02(008.0) 0020SB01(000.0)_1445 0020SB01(000.0)_1453 0020SB01(004.0) 0020SB01(008.5)

12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
4 8 0 2 4 8.5
4 8 0 2 4 8.5

Main Post Main Post Main Post Main Post Main Post Main Post

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0204 <0.0201 <0.0202 <0.0204 <0.0203 <0.0206 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0204 <0.0201 <0.0202 <0.0204 <0.0203 <0.0206 
<0.0204 <0.0201 <0.0202 <0.0204 <0.0203 <0.0206 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location
Sample ID

Date Collected
Starting Depth (feet)
Ending Depth (feet)

Sample Area
Sample Replicate of

CAS Analyte Units
156-59-2 CIS-1,2-DICHLOROETHENE mg/kg
10061-01-5 CIS-1,3-DICHLOROPROPENE mg/kg
74-95-3 DIBROMOMETHANE mg/kg
75-09-2 DICHLOROMETHANE mg/kg
97-63-2 ETHYL METHACRYLATE mg/kg
100-41-4 ETHYLBENZENE mg/kg
74-88-4 IODOMETHANE mg/kg
591-78-6 METHYL N-BUTYL KETONE mg/kg
108-88-3 METHYLBENZENE mg/kg
91-20-3 NAPHTHALENE mg/kg
100-42-5 STYRENE (MONOMER) mg/kg
127-18-4 TETRACHLOROETHENE mg/kg
156-60-5 TRANS-1,2-DICHLOROETHENE mg/kg
10061-02-6 TRANS-1,3-DICHLOROPROPENE mg/kg
79-01-6 TRICHLOROETHYLENE mg/kg
108-05-4 VINYL ACETATE mg/kg
75-01-4 VINYL CHLORIDE mg/kg
1330-20-7 XYLENES mg/kg
SVOCs
120-82-1 1,2,4-TRICHLOROBENZENE mg/kg
218-01-9 1,2-BENZPHENANTHRACENE mg/kg
95-50-1 1,2-DICHLOROBENZENE mg/kg
122-66-7 1,2-DIPHENYLHYDRAZINE mg/kg
106-46-7 1,4-DICHLOROBENZENE mg/kg
90-13-1 1-CHLORONAPHTHALENE mg/kg
95-95-4 2,4,5-TRICHLOROPHENOL mg/kg
88-06-2 2,4,6-TRICHLOROPHENOL mg/kg
120-83-2 2,4-DICHLOROPHENOL mg/kg

SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
0019SB02(004.0) 0019SB02(008.0) 0020SB01(000.0)_1445 0020SB01(000.0)_1453 0020SB01(004.0) 0020SB01(008.5)

12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
4 8 0 2 4 8.5
4 8 0 2 4 8.5

Main Post Main Post Main Post Main Post Main Post Main Post

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0204 <0.0201 <0.0202 <0.0204 <0.0203 <0.0206 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.0204 <0.0201 <0.0202 <0.0204 <0.0203 <0.0206 
<0.0102 <0.0101 <0.0101 <0.0102 <0.0102 <0.0103 
<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location
Sample ID

Date Collected
Starting Depth (feet)
Ending Depth (feet)

Sample Area
Sample Replicate of

CAS Analyte Units
105-67-9 2,4-DIMETHYLPHENOL mg/kg
51-28-5 2,4-DINITROPHENOL mg/kg
91-58-7 2-CHLORONAPHTHALENE mg/kg
95-57-8 2-CHLOROPHENOL mg/kg
534-52-1 2-METHYL-4,6-DINITROPHENOL mg/kg
91-57-6 2-METHYLNAPHTHALENE mg/kg
95-48-7 2-METHYLPHENOL mg/kg
88-74-4 2-NITROANILINE mg/kg
88-75-5 2-NITROPHENOL mg/kg
91-94-1 3,3'-DICHLOROBENZIDINE mg/kg
78-59-1 ONE mg/kg
99-09-2 3-NITROANILINE mg/kg
101-55-3 4-BROMOPHENYL PHENYL ETHER mg/kg
59-50-7 4-CHLORO-3-METHYLPHENOL mg/kg
7005-72-3 4-CHLOROPHENYL PHENYL ETHER mg/kg
106-44-5 4-METHYL PHENOL mg/kg
100-02-7 4-NITROPHENOL mg/kg
83-32-9 ACENAPHTHENE mg/kg
208-96-8 ACENAPHTHYLENE mg/kg
120-12-7 ANTHRACENE mg/kg
92-87-5 BENZIDINE mg/kg
56-55-3 BENZO(A)ANTHRACENE mg/kg
50-32-8 BENZO(A)PYRENE mg/kg
205-99-2 BENZO(B)FLUORANTHENE mg/kg
191-24-2 BENZO(G,H,I)PERYLENE mg/kg
207-08-9 BENZO(K)FLUORANTHENE mg/kg
65-85-0 BENZOIC ACID mg/kg
100-51-6 BENZYL ALCOHOL mg/kg

SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
0019SB02(004.0) 0019SB02(008.0) 0020SB01(000.0)_1445 0020SB01(000.0)_1453 0020SB01(004.0) 0020SB01(008.5)

12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
4 8 0 2 4 8.5
4 8 0 2 4 8.5

Main Post Main Post Main Post Main Post Main Post Main Post

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

Page 2B-9



ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location
Sample ID

Date Collected
Starting Depth (feet)
Ending Depth (feet)

Sample Area
Sample Replicate of

CAS Analyte Units
85-68-7 BENZYL BUTYL PHTHALATE mg/kg
111-91-1 BIS (2-CHLOROETHOXY) METHANE mg/kg
111-44-4 BIS(2-CHLOROETHYL) ETHER mg/kg
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE mg/kg
53-70-3 DIBENZ(A,H)ANTHRACENE mg/kg
132-64-9 DIBENZOFURAN mg/kg
84-66-2 DIETHYL PHTHALATE mg/kg
131-11-3 DIMETHYL PHTHALATE mg/kg
84-74-2 DI-N-BUTYL PHTHALATE mg/kg
117-84-0 DI-N-OCTYL PHTHALATE mg/kg
122-39-4 DIPHENYLAMINE mg/kg
206-44-0 FLUORANTHENE mg/kg
86-73-7 FLUORENE mg/kg
87-68-3 HEXACHLORO-1,3-BUTADIENE mg/kg
118-74-1 HEXACHLOROBENZENE mg/kg
77-47-4 HEXACHLOROCYCLOPENTADIENE mg/kg
67-72-1 HEXACHLOROETHANE mg/kg
193-39-5 INDENO(1,2,3-CD)PYRENE mg/kg
541-73-1 M-DICHLOROBENZENE mg/kg
621-64-7 N-NITROSODI-N-PROPYLAMINE mg/kg
86-30-6 N-NITROSODIPHENYLAMINE mg/kg
106-47-8 P-CHLOROANILINE mg/kg
87-86-5 PENTACHLOROPHENOL mg/kg
85-01-8 PHENANTHRENE mg/kg
108-95-2 PHENOL mg/kg
100-01-6 P-NITROANILINE mg/kg
129-00-0 PYRENE mg/kg

SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
0019SB02(004.0) 0019SB02(008.0) 0020SB01(000.0)_1445 0020SB01(000.0)_1453 0020SB01(004.0) 0020SB01(008.5)

12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
4 8 0 2 4 8.5
4 8 0 2 4 8.5

Main Post Main Post Main Post Main Post Main Post Main Post

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.02 <1.01 <1.01 <1.02 <1.02 <1.03 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

<0.0051 <0.00503 <0.00504 <0.0051 <0.00508 <0.00515 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<1.63 <1.61 <1.61 <1.63 <1.63 <1.65 

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
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ARCADIS
Table 2-1. Summary of Analytical Data 
White Sands Missile Range, New Mexico
Source: SEI, 1994

Location
Sample ID

Date Collected
Starting Depth (feet)
Ending Depth (feet)

Sample Area
Sample Replicate of

CAS Analyte Units

121-14-2 2,4-DINITROTOLUENE mg/kg
606-20-2 2,6-DINITROTOLUENE mg/kg
98-95-3 NITROBENZENE mg/kg
TPHs
TPH TPH mg/kg
METALS
7440-38-2 ARSENIC mg/kg
7440-39-3 BARIUM mg/kg
7440-43-9 CADMIUM mg/kg
7440-47-3 CHROMIUM mg/kg
7439-92-1 LEAD mg/kg
7439-97-6 MERCURY mg/kg
7782-49-2 SELENIUM mg/kg
7440-22-4 SILVER mg/kg

EXPLOSIVES

SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
0019SB02(004.0) 0019SB02(008.0) 0020SB01(000.0)_1445 0020SB01(000.0)_1453 0020SB01(004.0) 0020SB01(008.5)

12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993 12/4/1993
4 8 0 2 4 8.5
4 8 0 2 4 8.5

Main Post Main Post Main Post Main Post Main Post Main Post

<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 
<0.336 <0.332 <0.333 <0.336 <0.335 <0.34 

39.8 <30.2 99.8 68.3 65 <30.9

<2.74 <2.74 <2.74 <2.74 <2.74 <2.74
26.5 <25.2 <25.2 <25.5 <25.4 <25.7
<5.1 <5.03 <5.04 <5.1 <5.08 <5.15

<23.63 <23.63 <23.63 <23.63 <23.63 <23.63
10.8 4.79 46.2 27.8 12.1 4.46

0.0826 <0.0201 0.0706 0.0612 0.0406 <0.0206
<2.77 <2.77 <2.77 <2.77 <2.77 <2.77
<25.5 <25.2 <25.2 <25.5 <25.4 <25.7
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 Correspondence 



 
 

 

 

 

 

 

 

 

 

 

May, 1995 

USEPA  
Phase II RFI Report Notice of Deficiency Letter 
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"

• 5. SWMU 16 - Heavy Equipment Wash Pad and Drain

The upgradient background sample is higher than the
downgradient surface soil sample concentrations. Also state
Land Disposal Standards have been exceeded. The upgradient
drainage ditch should be further characterized to determine
the sources contributing to the high TPH values.

6. SWMU 17 - Waste Underground Injection Pipe

No constituents related to the SWMUs operational history
were found. WSMR should submit a request for a Class III
Permit Modification delisting the SWMU for no further
investigation under the RFI/CMS process.

7. SWMUS 19 and 20 - Steam Wash Pad and Drain, and oil/Water
Separator

•
8 •

9.

No constituents related to the SWMUs operational history
were found. WSMR should submit a request for a Class III
Permit Modification delisting the SWMU for no further
investigation under the RFI/CMS process.

SWMU 21 - Former Fire Fighting Training Area (FFTA)

EPA concurs with WSMRs recommendation the unit go through a
CMS to remove the above ground storage tanks and the soil
around and under the ASTs.

SWMU 22 - Abandoned Pit Near FFTA

EPA concurs with WSMRs recommendation that the unit go
through the eMS process to remove the pile and surrounding
perimeter including the soils in the shallow ditch.

•

10. SWMUs 27-30 HELSTF Sewage Treatment Lagoons

Analytical data indicate a release at HMW-1 (lead), chromium
(HMW-12, 16), 1,1-dichloroethene (HMW-4, 16), 1,1
dichloroethene and 1,1-dichlorethane (HMW-12).

HMW 4, 12 and 16 are upgradient from SWMUs 143 and 152 and
consequently downgradient from SWMUs 27-30. This suggest a
release is occurring in the vicinity of SWMUs 27-30 and/or
the former unlined sewage lagoons which pre-date SWMUs 27-30
or undetermined sources in the area •
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September 4, 1996 

NMED  
Phase II RFI Report Notice of Deficiency Letter 
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5EP-05-96 l1W 08: 59 HAZ/RADiOACTiVE NAT SEU FAX NO, 5056271544 P. 10118

WSMR En: Poase II Rpt.
AttadlDM!nt
S=ptcmhcr 4, 1996

moms 14./~5, tJsee! Bat.tery Acewaulat:.iol1 Araas: The report
inciic::a.tea. consi.derable uncertainty about the source and the ext!!nt "
or lead. and ot.her contamin~tion i.e. this area.. It may be true that
thsGe SWMDs a£ defined are not the ~ource of the contamination,
but Naw Hexi.co Water Qu.:1.l..ity Control Comm.is~ion regula.tions, among
othUl:i, focus en 'the presence Q;f ccn't.alJU.Il,an"t6 rather than on
speci.fic 5WM05.. Onder these regu.1a.tioc.a ilSMR' s responsib.il.1.ty i.
t.o dcrt:urm.i.ne the lIIOU=oe and enent. of eont"mj n;ltion, CVc=. if thi.z
requires broe.den.i.nC} the area. of .i.nv1:rtigation beyond an ind1viduaJ.
SWMU. Enough addi't.ional investi.gation must be done to ensure that
serious contaaination is not present .in the elitches:, around the
above-ground. sto%'i1qe t.a.tlJaJ (ASTs), or in other area~ o!l.dja.cent to
the areas investigated already.

The D eoncnrJ:: with WSKR' s: J:U9'9Qst.ion to properly dispoue of the
:;luciges from th.i:s :si't;e. The AA does not. believe ill Correcti.ve
Measure Study (eMS) is an appropriate process t.o investigate a
source and the extent of eontam.ination. WSMR may either s:ubmit a
SWMO asGQS;~t report for the ASTa to determine if 0 new S'WMO
should be eGt4bli~hcd, ar perform a phase III investiqation. If
W5HR shows that there is an alternate source of conta.m.i.nation and
commits 'to i.nvustig&t. that 8ou:rce, WSKR may proPQSC Cl. permi.t
modifica.tions to :rentO yeo this SWMD f.ram i ts permit.

See general comments: 10, 13, 18

S1tKD 16, aeavy !iqu1pment wash Pad BAd D~: The RFI analytieal
data provides DC indication of a source oth~ than the a;Ph.lt
ditch l.iz:"ar for tho t.otal petroleum bydroca.:rbon (TPB) lcvel:s.
Therefore, WSMR may propose a C1ass III permi~ moditication to
remove 1:h.is SWM1l tram .its BSWA pe.:::m.it.

SMXtT 17, lfsat:. tlzuHrgzo=d I.z1jec't.iOl1 Pipe: lifo constituents re~ated

to the opt:J;a:ti.oDAl. history of tb.i5 SW!lO were found. d.I:U:'ing the RFI.
The AA concurs with WSMR' s concll1sion and r@commenda no fa--tbar
action at this SWMO. WSMR may FOpoSC 4 ac.U5 r:n: - perm.it
mod.ifieetti.on i:o ie:lilUwe this SRMO £~0IIl its BSim pemit.

SKKOs 19 and 20, Sf:eam. Wash Pad and Drain, aud Oi.l/'H'~i:.er

S4parai:.or: 110 con£:titu~t8 relClted to 'the operatio041 h.istory of
this 5WHU were tound during the .KFI. The AA. c:onco..rs with WSMR' s
conclusion and recommends no further action at this SiiMO. WSMR
lftay propose a Cl~£ I:tI pcu:m.i't modification to ::e:mave th..i:) smm
from i te HSWA pennit.

5HHU 2~, Former Fire Fighting Training ArGa (i'i"'J:A): Conta:m.inat.ed
ll:o.ill: ~t thi.1Il e:.itc ~ exca.vc.ted. and HSMR b4S not provided a.oy

7
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March 11, 2002 

NMED  
Petition for Class III Modifications 
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GARY E. JOHNSON
 
GOJlERNOR
 

N~DCO~S~ hr4.. 
State ofNew Mexico	 ....JO'>e-SLOjJ( 

ENVIRONMENT DEPARTMENT
 
Hazardous Waste Bureau
 

2905 Rodeo Park Drive East, Building 1
 
Santa Fe, New Mexico 87505-6303
 

Telephone (505) 428-2500
 
Fax (505) 428-2567
 

PETER MAGGIORE 
www.nmenv.state.nm.us	 SECRETARY 

CERTIFIED MAn..
 
RETURN RECEIPT REQUESTED
 

March 11, 2002 

- ". 

Thomas A. Ladd, Director 
Environment and Safety Directorate 
U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico 88002-5000 

SUBJECT:	 THREE (3) PETmONS FOR CLASS ill MODlFICATIONS 
(JANUARY 2000 / HWB-WSMR-99-004) 
(SEPTEMBER 20000/ HWB-WSMR-OI-007) 
(JUNE 2000 / HWB-WSMR-99-009) 
WHITE SANDS MISSILE RANGE 
EPA ill NO. NM2750211235 

Dear Mr. Ladd: 

The New Mexico Environment Department (NMED) has received the three (3) No Further 
Action (NFA) petitions Petition to Perform Class III Modifications to Remove Solid Waste 
Management Units 10, 11,16,17,19,20,80,132, 140; and 156.from the White Sands Missile 
Range RCRA Part B Permit (January 2000), Petition to Perform Class III Modifications to 
Remove Solid Waste Management Units 27,28,29,30, 66, 67,85, 144, and 146.from the White 
Sands Missile Range RCRA Part B Permit (September 2001), and Petition to Perform Class III 
Modifications to Remove Solid Waste Management Units 8, 9, 12,13,14,15,21,22,145,147, 
and 148 from the White Sands Missile Range RCRA Part B Permit (June 2001) . Although 
NMED has not completed a detailed technical review of the documents, NMED has made the 
detennination that the documents are administratively incomplete. 
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Thomas A. Ladd
 
March 11, 2002
 
Page 2
 

NMED has determined that these documents are incomplete because not all required elements for 
an acceptable NFA petition have been submitted for each Solid Waste Management Unit 
(SWMU) by WSMR. 

NMED is providing WSMR with Attacmnent 1 to assist WS1v1R with the additional information 
required for each SWMU. NMED is also including guidance in Attachments 2,3, and 4 to aid 
WSMR with the additional information required to complete the NFA process. 

If you have any questions regarding this letter, please call me at (505) 428-2550. 

•,_-~ r 

~- «
Cheryl Frischkorn
 
WSMR Project Manager
 
Pennits Management Program
 

CAF:caf 

(
/ 

cc: Gene Forsythe, WS1v1R 

cc w/out attachments:
 
James Bearzi, NMED HWB
 
David Cobrain, NMED HWB
 
Glenn von Gonten, NMED HWB
 
Julie Jacobs, NMED HWB
 
Laurie King, EPA Region 6
 
Reading File and WS:MR. 2002 Red File
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ATTACHMENT 1 

I SWMUID 

10 * 
Vehicle Wash 
Pad 

II COMMENTS \I WHAT'S REQUIRED 
Phase I & II RFIs (RCRA Facility Investigation) indicates Eco-risk assessment required. 
no HWCs (Hazardous Waste Constituents) above NMSSLs Phase nRFI approved in NMED's letter dated 9/4/96. 
(New Mexico Soil Screening Levels)-no significant 
contamination from this unit. 
Located in the Main Post Area near building 1778. 

II 

11 * 
Oil! Water Separator 

16 * 
Heavy Equipment 
Wash Pad & Drain 

Phase I & nRFls show no HWCs above NMSSLs-no 
significant contamination from this unit 
Located in the Main Post Area near building 1778. 
Arsenic detected at 7.9 mgIkg (Phase nRFI) 
NMSSL for arsenic is 3.9 mglkg. 
Located in the southern section of the Main Post near 
building 1736. 

Boo-risk assessment required. 
Phase II RFI approved in NMED's letter dated 9/4/96. 

Eco-risk. assessment required. 
Phase nRFI approved in NMED's letter dated 9/4196. 
Background soil study needed to rule out arsenic as a 
contaminant from the wtit 

17 * 
Waste Underground 
Injection Pipe 

Arsenic detected at 4.7 mgIkg (phase II RFI). 
NMSSL for arsenic is 3.9 mglkg. 
Located in the Main Post Area. 

Eco-risk assessment required. 
Phase II RFI approved in NMED's letter dated 9/4/96. 
Background soil study needed to rule out arsenic as a 
conUuninant from the unit. 

19 * 
Steam Wash Pad & 
Drain 
20 * 
OiVWater Separator 

80 * 
Main Post STP 
Waste Pile 
132 * 
Orogrande Waste 
Stabilization Pond 

Phase I & II RFIs show no HWCs above NMSSLs-no 
significant contamination from this unit. 
Located in the Main Post area near building 1753. 

Phase I & II RFIs show no HWCs above NMSSLs-no 
significant contamination from this unit 
Located in the Main Post area near building 1753. 
All sludge & 2 feet of soil removed from the unit-
Confumation sampling?? 
Located about 2 miles east of the Main Post. 
No eco risk completed for this site. 
Located on Ft. Bliss property near the extreme SE comer 
ofWS:MR. 
Phase I RFI-no HWC above NMSSLs--no Phase n RFI 
was conducted. 

Eco-risk assessment required. 
Phase II Rfl approved in NMED's letter dated 9/4/96. 

Eco-risk assessment required. 
Phase nRFI approved in NMED's letter dated 9/4/96. 

Eco-risk assessment 
Final RFI Report required including results from the 
confmnation sampling. 
Bal;kground soil study if needed. 

?. 

Page 2C-18

pmartin2
Highlight

pmartin2
Highlight

pmartin2
Highlight

pmartin2
Highlight



SWMUID \I COMMENTS II WHAT'S REQUIRED I 
Phase II RFI-lead above NMSSLs (674 mg/kg) & arsenic 
above NMSSLs (22.9 mglkg)-since fuen soil has been 
removed. 
Located 12 miles east of the Main Post. 

Phase I RFIs show no HWCs above NMSSLs--no 
significant contamination from this unit-No Phase nRFI 
Plrlormed. 
Phase I & II RFIs show no HWCs above NMSSLs-oo 
significant contamination from this unit 
Located about 0.5 miles northeast ofHELS1F. 

The 20 X rule was applied to 1he total concentrations from 
the sludge samples and all were below the values in Table 
I of40 CFR 261.24. 
No soil samples taken since ponds are lined. 

Located about 3 miles east offue Main Post. 

Located about 3 miles east of the Main Post. 

Located 5 miles east of the Main Post STP. 

Final RFI Report required including results from the 
confumation sampling & an eco-risk assessment. 
Background soil study may be needed iflead and/or 
arsenic are still detected at concentrations above the 
NMSSL after soil excavation. 
Final RFI Report required including eco-risk assessment. 

Eco-risk assessment required. 
Phase nRFI approved in NMED's letter dated 9/4/96. 

Active units with the GWQB, discharge permit 11297
ponds lined. 
Final RFI Report required including an eco-risk 
assessment. 

Active unit with the GWQB, discharge permit #976. 
Final RFI Report required including an eco-risk 
assessment. 
Active unit with the GWQB, discharge permit #976. 
Final RFI Report required including an eco-risk 
assessment. 
Active units with the GWQB, discharge pennit #976. 

140 * 
LC-37 Paint Dump 

150 * 
MAR Dump Site 

156 * 
Pesticide Storage 

Shed 

27-30 ** 
HELSTF Waste 
Water Treatment 
Ponds 

66 ** 
:MIl STP influent pipe 

, 67 ** 
bar screen & grinder 

85 u 

STP Playa Lake Many soil samples exceeded the NMSSL for arsenic 
(Phase nHiI). 

Detection limits must be lower values than that ofllie 
NMSSL (or any other standards). 

Davies Tank 

Arsenic detected (4.2 mgIkg) in soil and lead detected in 
ground water (0.057 mgIL) (Phase I RFI). 
Arsenic detected in soil (7.41 mglkg and 15.7 mglkg)

Final RFI Report required including an eco-risk. 
assessment. 
A background soil study may be needed to rule out arsenic 
as a contaminant released the unit. 

Active units with the GWQB, discharge permit #297. 
Final RFI Report required including an eco-risk 
assessment, 8. background soil study to rule out arsenic as a 

144 ** 
HELSTFWW 

discharge point some organics and metals detected above standards in the soil contaminant released from the unit, and data showing 
Gw. (phase IT RFI) that ground water contamination is clearly from another 

source. 

II 
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I SWMUID II COMMENTS II WHAT'S REQUIRED I 
Active unit with the GWQB, discharge permit #297.HELSTF146 ** 
Final RFI Report required including an eco-risk:Located about 400 feet SW ofHELSTF.HELSTF Dry Pond Arsenic detected (8.3 mg/kg) (Phase I RFI) assessment, 11 baCkground soil study to rule out arsenic as a 

Arsenic exceeded NMSSLs during Phase II RFI (highest at soil contaminant released from the unit, and data showing 
13.4 mglkg) that groWld water contamination is clearly from another 
Arsenic and seleniUm exceeded WQCC standards in source. 
lU'ound water at the site. 
Soil was excavated in these areas and confmnation Final RFI Report required including an eeo-risk 8 "''''''' 
sampling showed no contaminants above NMSSLs assessment and results ofthe confirmation soil sampling. Waste Oil Tank
 

Final RFI Report required including an ceo-risk
9 "''''* 
assessment and results of the oonfumation soil sampling.

Sump
 
Arsenic was detected above NMSSLs (7.7 mglkg).
 Final RFI Report required including an .eco-risk12 "''''''' assessment and a background soil study ,to rule out arsenic 

Vehicle Wash Ramp as a soil contaminant from the unit.
 
& Drains
 
13 ***
 
Sump & OiVWaste
 
Separator
 

Phase nRFl-Pb detected (409 mglkg)
 WSMR needs to submit a Final RFI Report to sum up14 "''''''' 
Arsenic detected (9.3 mglkg) results after the soil was excavated.Used Battery Area Eoo-risk must be included in Final RFI Report. 
Soil excavated at these sites. May be able to redo the May need to collect background soil samples for 
1997 Close..Qut Report and organize it as a RFI Report. 

15 "''''''' 
comparison of some metals (Pb and As).
 

21 ***
 
Used Battery Area 

Located immediately south ofthe Main Post. Excavated soil returned to pit--need a Final RFI Report 
No target parameters were detected after soil excavation. including an eco-risk assessment. The report must showFFFTA although the excavated soil was returned to the site--p.6& that the soil was clean before it was returned to the pit. 
ofNFA Petition 

22 "'** Located inunediateIy south ofthe Main Post. Excavated soil returned to pit-need a Final RFI Report 
No target parameters were detected after excavation of the including an eco-risk assessment. The report must showFFTA Abandoned Pit soil stockpile. Excavated soil was returned to the pit that the soil was clean before it was returned to the pit. 

Located at HELTSF. west of the wastewater treatment A Final RFI Report is required including an eeo-risk 
lagoons. 

145 *** 
assessment.Test Cell 4 Lagoon When liner was removed, 2 feet of soil was also removed. 

Confirmation sampling showed no constituents were above 
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I SWMUID II COMMENTS II WHAT'S REQUIRED 
NMSSLs. 
Located adjacent to building 26131 at HELSTF. This unit requires further investigation due to the 
Total metals analysis were not conducted and several contamination (metals and organics) detected during the 
VOCs and SVOCs were detected during the Phase I and Phase I and II RFI investigations. 
Phase Il RFls. 

Located at HELSTF-unit used to be old VVW treatment A Final RFI Report is required, including an eeo-risk 
lagoon. assessment. 
Area has since been paved over when HELSTF was being 
constructed. 

147 *** 
Decontamination Pad 
& Waste Tank 

148 *** 
MAR Waste 
Stabilization Pond 

I
 

DOCUMENTS REVIEWED 

'"	 Petition to Perform Class III Modifications to Remove Solid Waste Management Units 10, 11, 16, 17, 19, 20, 80, 132, 
140, 150, and 156 From the White Sands Missile Range ReRA Part B Permit, -January 2000 

**	 Petition to Perform Class III Modifications to Remove Solid Waste Management Units 27,28,29,30,66,67, 85, 144, 
and 146 From the White Sands Missile Range RCRA Part B Permit, September 2001 

***	 Petition to Perform Class ill Modifications to Remove Solid Waste Management Units 8,9, 12, 13, 14, 15,21,22,145, 
147, and 148 From the White Sands Missile Range RCRA Part B Permit, June 2001 

PREVIOUSLY SUBMITTED NFA DOCUMENTS 

•	 Petition to Perform Class III Modifications to Remove Solid Waste Management Units 10, II, 16, 17, 19,20, 80, 132, 140, and 
1S6 from the White Sands Missile Range RCRA Part B Permit, November 1998 

•	 Petition to Perform Class III Modifications to Remove Solid Waste Management Units 8, 9, 12, 13, 14, 15, 21, 22, 145, 147, 
and 148 from the White Sands Missile Range RCRA Part B Permit, September 1999 
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•	 Petition to Perform Class ITl Modifications to Remove Solid Waste Management Units 8,9, 12, 13, 14, 15,21,22, 145, 147, 
and 148 from the White Sands Missile Range RCRA Part B Permit, January 2000 

•	 Petition to Perform Class III Modifications to Remove Solid Waste Management Units 27,28,29,30,66-78, 85,144, and 146 
from the White Sands Missile Range ReRA Part B Permit, January 2000 

NOTE --- The ecological risk assessment required for each SWMU shall be conducted in accordance to 11 Guidance for Assessing 
Ecological Risks Posed by Chemicals: Screening-Level Ecological Risk Assessment', New Mexico Environment Department 
Hazardous and Radioactive Material Bureau, March 2000. IfWSlvIR does not have this document, please notify the NMED 
project leader and a copy will be forwarded. 
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1.0 Introduction 

The purpose of this report is to evaluate current and reasonably anticipated future risks 
to human health and ecological receptors from exposure to constituents detected in 
environmental media at Solid Waste Management Unit 19 (SWMU 19) located within 
the Main Post of the White Sands Missile Range (WSMR).   SWMUs 19 and 20 were 
combined as SWMU 19 on the December 2009 WSMR Resource Conservation and 
Recovery Act (RCRA) permit. 

The risk assessment for SWMU 19 was conducted in a manner consistent with current 
New Mexico Environmental Department (NMED) guidance and the United States 
Environmental Protection Agency (USEPA) Risk Assessment Guidance for Superfund 
(RAGS) (USEPA, 1989), and in compliance with RCRA. 

2.0 SWMU 19 

2.1 Site Description and History 

The Steam Wash Pad and Drains and the associated Oil/Water Separator (OWS) 
(SWMU 19) are located immediately north of Building 1753 in the southern Main Post 
area.  The SWMUs and associated borings cover an area of approximately 0.2 acre.  
The area surrounding the SWMUs is covered in gravel and concrete.  There are three 
drains along the center of the wash pad which collect wastewater.  The drains 
discharge, via underground pipes, to a concrete, 500 gallon OWS located 
approximately 40 feet southeast of the wash pad.  Photographs of SWMU 19 were 
taken during the site reconnaissance in March 2009 and are provided in Attachment A. 

The Steam Wash Pad has been active since approximately 1968, and the OWS has 
been active since approximately 1984.  The concrete pad collects wastewater from the 
spray washing of vehicles.  The current separator replaced an earlier version that was 
undersized.  Oil and debris are separated from the wash water by gravity. This material 
is periodically removed and deposited into the Waste Oil Tank. Wastewater leaving the 
OWS enters the sanitary sewer collection system for treatment. 

2.2 Risk Assessment Data Set Evaluation 

Soil data generated from the site characterization activities were used in the risk 
assessment.  Saturated vadose zone soil water was not encountered beneath SWMU 
19 and regional groundwater is located more than 300 feet below this area of the Main 
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Post.  Therefore, soil is the only medium of concern evaluated for the site.  The risk 
assessment data sets (Attachment B) for soil were evaluated following USEPA 
guidance for risk assessments (USEPA, 1989; 1992; 2002a).  The data evaluation 
guidelines are summarized as follows: 

• All soil sample types (i.e., hand auger, continuous core, direct-push technique) 
were considered usable for the risk assessment.  

• Analytical results from soil samples collected from different depths at the same 
sampling location during the same sampling event were evaluated as independent 
samples.  

• Constituents that were not detected in a medium and have sample quantitation 
limits (SQLs) below screening levels were not included in the data evaluation for 
that medium.  Constituents that were not detected and have SQLs above 
screening levels were further evaluated. 

• Analytical results reported as detected or estimated values were considered to be 
present at the reported value.  Analytical results that are “U” or “UB” qualified were 
considered non-detect.  Analytical results rejected during the data validation 
process (i.e., “R” qualified), or where the chemical identity is uncertain (i.e., “N” 
qualified) were not qualitatively or quantitatively evaluated. 

• For duplicate samples (or constituents measured using two methods on the same 
sample [e.g., naphthalene via USEPA Methods 8260 and 8270]), the result to be 
used in the risk assessments was selected as follows:  (1) if both samples reported 
positive detects, the higher measured analytical concentration was used, (2) if only 
one result was a positive detect, that concentration was used, or (3) if both 
samples reported non-detects, the lower SQL was used as the proxy 
concentration.  The lower SQL was used because it is not reasonable to use the 
higher SQL when the duplicate analysis for the sample indicated that the 
constituent was not present at the lower SQL. 

For purposes of the risk assessment, the soil data were divided by sample depth 
interval based on the exposure pathways identified for the Main Post. In brief, the soil 
data were categorized as follows:  
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• Surface soil data, including soil samples collected from depths of 0 to 2 feet (ft) 
below ground surface (bgs), were used to evaluate potential exposure of human 
(current/future site worker; hypothetical future resident) and ecological receptors;  

• Surface and subsurface soil data (0 to 10 ft bgs) were used to evaluate potential 
exposure of human (future construction worker) and ecological receptors that 
could be exposed to subsurface soil (e.g., burrowing wildlife); and 

• Total soil data were used to evaluate potential exposure of human receptors 
through the vapor intrusion exposure pathway.    

The risk assessment data sets summarize the following: the number of detects, 
number of samples, frequency of detection (FOD), minimum and maximum detected 
concentrations, location of maximum detected concentration, minimum and maximum 
reporting limits, and upper confidence limit on the mean, and are presented in the 
attached Tables Data-1 (surface soil 0 to 2 ft bgs), Data-2 (combined surface and 
subsurface soil 0 to 10 ft bgs), and Data-3 (total soil). 

2.2.1 Surface Soil (0 to 2 ft bgs)  

Five soil samples were collected in the 0 to 2 foot depth interval as part of the 1993 
investigation.  Analytical results for these soil samples are summarized in Table Data-
1.  Surface soil was analyzed for volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs), total 
petroleum hydrocarbons (TPH), explosives and inorganics.  TPH and five inorganics 
were detected within this data set. 

2.2.2 Combined Surface and Subsurface Soil (0 to10 ft bgs) 

Eleven soil samples were collected in the 0 to 10 foot depth interval as part of the 1993 
investigation.  Analytical results for these soil samples are summarized in Table Data-
2.  Combined surface and subsurface soil was analyzed for VOCs, SVOCs, PAHs, 
TPH, explosives and inorganics.  TPH and five inorganics were detected within this 
data set.  

2.2.3 Total Soil (0 to 8.5 ft bgs) 

Eleven soil samples were collected in the total soil depth interval as part of the 1993 
investigation.  Because samples were collected no deeper than 8.5 ft bgs, the total soil 
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data set is the same as the combined surface and subsurface sol data set.  Analytical 
results for these soil samples are summarized in Table Data-3.  Surface and 
subsurface soil was analyzed for VOCs, SVOCs, PAHs, TPH, explosives and 
inorganics.  TPH and five inorganics were detected within this data set.  

2.3 Human Health Risk Assessment 

The purpose of this human health risk assessment (HHRA) is to evaluate the potential 
current and future risks and hazards to human health associated with constituents 
detected in soil samples collected from SWMU 19 (formerly identified as SWMUs 19 
and 20).  Methods and parameters used in the HHRA are in compliance with NMED 
and USEPA guidance for risk assessments (NMED, 2009a; 2009b; USEPA, 1989; 
1991a,b; 1992a,b; 1993; 1999; 2002a,b; 2003; 2005a,b).   

2.3.1 Selection of Constituents of Potential Concern 

The selection of constituents of potential concern (COPCs) is based primarily on the 
magnitude of the measured concentrations in the relevant environmental media, in 
relation to the appropriate screening level.  Detected constituents for which a screening 
level is not available are also considered in the screening process. Non-detected 
constituents with SQLs exceeding their screening levels are identified during the 
screening process and discussed in the uncertainty section.  

COPCs in soil were identified by comparing maximum detected concentrations to the 
NMED (2009a,b) Soil Screening Levels (SSLs) for residential soil, industrial soil, and 
construction worker soil (Table HHRA-1).  In the event that the NMED guidance does 
not have a screening level for a given constituent, the USEPA Regional Screening 
Levels (RSLs) (USEPA, 2009a) for residential soil and industrial soil were used.  The 
NMED SSLs are based on a carcinogenic target risk level of 1 x 10-5 and non-
carcinogenic target hazard quotient of 1.  The USEPA (2009a) RSLs are based on a 
carcinogenic target risk level of 1 x 10-6 and a non-carcinogenic target hazard quotient 
of 1.  To be consistent with NMED guidance and target risk level of 1 x 10-5, the 
carcinogenic USEPA (2009a) RSLs were adjusted upward by a factor of 10.  The data 
screening tables for soil present residential, industrial, and construction worker 
screening levels.  This was done because the current land use on-site includes 
industrial use and future hypothetical land use on-site may include construction activity, 
as well as residential use per the unrestricted land use scenario.   
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For screening data at sites with multiple constituents, the following procedure was 
followed in accordance with NMED guidance (NMED, 2009a): separate the 
constituents by carcinogens and non-carcinogens, take the site-specific constituent 
concentration [represented by the maximum reported concentration], and divide by the 
screening level concentration for each constituent. For multiple constituents, simply 
add the ratio for each constituent and multiply by 1x10-5 for carcinogens or multiply by 
1 for non-carcinogens.  If the total screening risk is greater than the target risk level of 1 
x 10-5 for carcinogens and/or greater than the target hazard index of 1 for non-
carcinogens, then the concentrations at the site warrant further, site-specific evaluation 
in a risk assessment.  Screening risk and hazard indices less than the target levels 
indicate that the concentrations at the site are unlikely to result in adverse health 
impacts (NMED, 2009a). 

2.3.1.1 Surface Soil 

Surface soil COPCs were selected by comparing the analytical data with the 
appropriate screening level as presented in Table HHRA-1 and applying the NMED 
screening method as described above. Table HHRA-2 presents the results of the 
screening process.    

The maximum concentrations of constituents in surface soil (0 to 2 ft bgs) at SWMU 19 
were compared to the residential and industrial SSLs.  The total screening risk for 
carcinogenic effects could not be calculated because no carcinogens were detected at 
SWMU 19.  The total screening hazard indices for non-carcinogenic effects were 1 and 
0.3 for residential and industrial scenarios, respectively.  These total hazard indices are 
equal to or less than the NMED target hazard index of 1.  

As summarized in Table HHRA-2, no COPCs were identified for surface soil at SWMU 
19.  This indicates that the constituent concentrations in surface soil at SWMU 19 are 
unlikely to result in adverse health impacts to current and future site workers, and to 
hypothetical future residents.  Therefore, potential exposure to surface soil at SWMU 
19 is not evaluated further in this HHRA. 

2.3.1.2 Combined Surface and Subsurface Soil 

Combined surface and subsurface soil COPCs were selected by comparing the 
analytical data with the appropriate screening levels as presented in Table HHRA-1 
and applying the NMED screening method.  Table HHRA-3 presents the selection of 
the combined surface and subsurface soil COPCs for the HHRA.   
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The maximum concentrations of constituents in surface and subsurface soil (0 to 
10 feet bgs) at SWMU 19 were compared to the construction worker SSLs. The total 
screening risk for carcinogenic effects could not be calculated because no carcinogens 
were detected in combined surface and subsurface soil at SWMU 19. The total 
screening hazard index for non-carcinogenic effects was 0.2 for the construction 
worker scenario.  This total hazard index is less than the NMED target hazard index of 
1.  

As summarized in Table HHRA-3, no COPCs were identified for combined surface and 
subsurface soil at SWMU 19.  This indicates that the constituent concentrations in 
surface and subsurface soil at SWMU 19 are unlikely to result in adverse health 
impacts to future construction workers.  Therefore, potential exposure to surface and 
subsurface soil at SWMU 19 is not evaluated further in this HHRA. 

2.3.1.3 Total Soil 

As summarized in Table HHRA-4, no VOCs were detected in total soil; therefore no 
COPCs were identified for the vapor intrusion evaluation at SWMU 19.  Additional 
evaluation of the potential for soil to represent a concern via vapor intrusion is not 
necessary in this HHRA. 

2.3.2 Summary of Selected Constituents of Potential Concern 

No COPCs were selected for surface soil, combined surface and subsurface soil, or 
total soil at SWMU 19. 

2.3.3 Uncertainties in the HHRA  

The risk estimates presented herein are a conservative estimate of potential risks 
associated with exposure to constituents detected in soil at SWMU 19.  Each of the 
three basic building blocks for risk assessment (monitoring data, exposure scenarios, 
and toxicity values) contributes uncertainties.  Each of the uncertainties is accounted 
for by using conservative assumptions wherever site-specific data are unavailable. 

This risk assessment is based on the assumption that the available monitoring data 
adequately describe the occurrence of constituents in media at the site.  Environmental 
sampling itself introduces uncertainty.  This source of uncertainty can be reduced 
through a well-designed sampling plan, use of appropriate sampling techniques, and 
implementation of laboratory data validation and quality assurance and quality control 
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(QA/QC).  The data utilized in this report meet QA/QC requirements and are 
appropriate for use in a risk assessment.  

Uncertainty is also associated with constituent mixtures.  Information on the toxicity of 
specific mixtures is rarely available.  The procedure generally applied to a potential 
event of simultaneous exposure to multiple constituents from a variety of sources 
assumes dose additivity, although it is possible that the interaction of multiple 
constituents could be synergistic or antagonistic.  

Potential exposure scenarios contribute uncertainty to the risk assessment as well.  
The hypothetical future residential scenarios, which assumes that receptors will be 
exposed to site soil is highly unrealistic since the site will most likely never be used for 
residential use.  Exposure scenarios were developed based on site-specific 
information, NMED and USEPA exposure guidance documents, and professional 
judgment. Although uncertainty is inherent in the exposure assessment, and the 
exposure assumptions also were chosen to err on the side of conservatism, this 
uncertainty could lead to an overestimation or underestimation of potential risk. 

One SVOC (benzidine) was not detected in the surface and subsurface soil, but had 
some SQLs greater than the screening value.  Because benzidine was not detected in 
any sample collected from SWMU 19, it is not possible to conduct a quantitative 
evaluation.  However, it is unlikely that its presence would have a significant effect on 
the overall outcome of the risk assessment. 

2.3.4 Human Health Risk Summary 

2.3.4.1 Soil Exposure Scenarios 

In accordance with NMED guidance (NMED, 2009a), constituent concentrations in 
surface soil, and in combined surface and subsurface soil were compared to health-
based screening levels and the calculated ratios summed and multiplied by 1x10-5 for 
carcinogens or by 1 for non-carcinogens.  The total screening risk for carcinogenic 
effects could not be calculated because no carcinogens were detected in soil at SWMU 
19.  The total screening hazard indices were equal to or less than the NMED target 
hazard index of 1.  The results of this data screening process indicate that after 
comparison to health-based soil screening levels for industrial worker exposure, 
residential exposure, and construction worker exposure, no COPCs were selected for 
surface soil, or for combined surface and subsurface soil at SWMU 19.  This 
demonstrates that the constituent concentrations in surface soil and in combined 
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surface and subsurface soil at SWMU 19 are unlikely to result in adverse health 
impacts to the following potential receptors via direct contact exposure (i.e., ingestion, 
inhalation of vapor/dust, dermal):   

• Current and future site workers; 

• Future residents (adults and children); and 

• Future construction workers. 

2.3.4.2 Vapor Intrusion Scenarios 

No VOCs were detected in total soil; therefore, no COPCs were identified for the vapor 
intrusion evaluation at SWMU 19.  This demonstrates that the constituent 
concentrations in soil at SWMU 19 are unlikely to result in adverse health impacts to 
the following potential receptors via inhalation of indoor air:   

• Future site workers; and 

• Future residents (adults and children). 

2.3.5 Overall HHRA Summary 

The results of this data screening process indicate that after comparison to health-
based soil screening levels for industrial worker exposure, residential exposure, and 
construction worker exposure, no COPCs were selected for surface soil, or for 
combined surface and subsurface soil at SWMU 19.  This demonstrates that the 
constituent concentrations in surface soil and in combined surface and subsurface soil 
at SWMU 19 are unlikely to result in adverse health impacts to the identified current 
and potential future receptors.  Additionally, no VOCs were detected in soil, indicating 
that vapor intrusion is unlikely to result in adverse health impacts. Based on these 
results, additional human health risk assessment is not warranted for SWMU 19. 

2.4 Ecological Risk Assessment 

The purpose of the ecological risk assessment (ERA) is to evaluate whether ecological 
receptors may be adversely impacted by exposure to site-related constituents detected 
in surface soil and combined surface and subsurface soil at SWMU 19 (formerly 
identified as SWMUs 19 and 20).  The ERA was conducted in a manner consistent 
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with NMED and USEPA guidance for ecological risk assessment (NMED, 2008; 
USEPA 2001a; 2000a; 1997).  This ERA is intended to provide input for risk 
management decision-making for SWMU 19, while maintaining a conservative 
approach protective of wildlife populations and communities.     

In accordance with USEPA guidance, this ERA is comprised of a screening level 
ecological risk assessment (SLERA) and a baseline ecological risk assessment 
(BERA) (NMED, 2008; USEPA, 2000a; 1997).  The SLERA evaluates the potential risk 
to terrestrial ecological receptors exposed to constituents in surface and subsurface 
soil.  The SLERA provides a conservative estimate of potential ecological risks and 
compensates for uncertainty by incorporating numerous conservative assumptions.  
The purpose of the SLERA is to determine whether or not there is a high probability 
that there are no ecologically significant risks that would merit additional evaluation as 
provided by a BERA (USEPA, 2000a; 1997).  If the results of the SLERA warrant a 
BERA, the information developed in the SLERA is used to help focus the BERA.  The 
BERA is more complex than the SLERA and uses more realistic and site-specific 
information about potential exposures and effects in order to evaluate potential 
ecological risks.   

The approach used to assess ecological risks associated with SWMU 19 is based on 
the USEPA eight-step process (USEPA, 2001a; 2000a; 1997), as summarized in 
Figure 2-1.  An expanded view of the USEPA eight-step process is provided in Figure 
2-2.  As illustrated on Figure 2-2, the USEPA paradigm divides Step 3 into two pieces, 
Step 3a and Step 3b (USEPA, 2000a).  Step 3a allows for a more refined analysis of 
available information, while Steps 3b and beyond focus on further evaluation(s) for only 
those receptors, media, and constituents that are identified in previous steps.  
According to the USEPA (2000a), “for the majority of sites, ERA activities will cease 
after the completion of Step 3a.”  The details of each step and how they relate to the 
site ERA are described in this section.   

The ERA process culminates in clearly defined scientific management decision points 
(SMDPs).  The SMDPs represent critical steps where risk management decision-
making occurs.  Generally, the following types of decisions are considered at the 
SMDPs. 

• Whether the available information is adequate to conclude that ecological risks (if 
any) are negligible and, therefore, there is no need for further action on the basis of 
ecological risk. 
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• Whether the available information is inadequate to make a decision at this point 
and the ecological risk assessment process should continue. 

• Whether the available information indicates a potential for adverse ecological 
effects and a more thorough assessment or remediation is warranted. 

The remainder of this section presents the methods used in the ERA and is organized 
as follows:   

• Screening Level Ecological Risk Assessment – this section discusses the steps 
taken in the SLERA and indentifies results that would indicate the need for a more 
refined BERA; and  

• Baseline Ecological Risk Assessment– this section discusses the steps taken in 
the BERA. 

2.4.1 Screening Level Ecological Risk Assessment 

A SLERA conservatively estimates potential risks that may affect ecological receptors, 
including terrestrial and aquatic organisms.  The SLERA typically compensates for 
uncertainty in a precautionary manner, by incorporating numerous conservative 
assumptions.  The outcome of the SLERA is the conclusion that either there is a high 
probability that ecologically significant risks are not posed to receptors, or further 
investigation in the form of a BERA is warranted.  The SLERA is comprised of the 
following steps: 

• Step 1:  Screening-Level Problem Formation and Effects Evaluation; 

• Step 2:  Screening Level Exposure Estimate and Risk Calculation; and 

• Scientific Management Decision Point (SMDP). 

Step 1:  Screening-Level Problem Formulation and Screening Level Ecological Effects 
Evaluation  

Step 1 of a SLERA consists of both a screening level problem formulation and a 
screening level ecological effects evaluation. The screening-level problem formulation 
presents background information on site characterization, receptors, ecosystem 
characteristics, as well as information on the sources and effects of the stressors 
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(USEPA, 1998).  This information is used to develop a conceptual site model (CSM) 
that illustrates the potential relationships between stressors, pathways, and receptors 
such as: 

• Environmental Setting; 

• Identification of Constituents Detected; 

• Description of Constituent Fate and Transport Pathways; 

• Description of Constituent Mechanisms of Ecotoxicity; 

• Description of Potentially Exposed Receptors; 

• Identification of Potentially Complete Exposure Pathways; and  

• Selection of Generic Assessment and Measurement Endpoints. 

2.4.1.1 Environmental Setting 

SWMU 19 consist of an active steam wash pad and drains (SWMU 19) and the 
associated OWS (SWMU 20) located in the southern Main Post area of the White 
Sands Missile Range in Dona Ana County, New Mexico. Combined, the two SWMUs 
encompass an area less than 0.5 acre.  They are bounded by Building 1753 to the 
south beyond which is Martin Luther King Blvd., and by Sioux Street to the east 
beyond which is SWMU 64.  The entire area is surrounded by a chain-link fence.   

This section describes the habitat at SWMU 19.  An ecological reconnaissance of the 
Main Post sites occurred on March 19, 2009. 
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2.4.1.1.1 Terrestrial Habitat 

No significant terrestrial habitat occurs within SWMU 19.  The SWMUs consist of a 
washpad and drains and an OWS surrounded by concrete or gravel. Site photographs 
are presented in Attachment A.   

It is important to note here that due to its location within an active military facility and 
current land cover (i.e., cement, gravel), SWMU 19 do not provide any significant 
habitat for ecological receptors and there are no complete exposure pathways to 
potentially affected media (i.e., soil) under current conditions.  The potential risks 
described below are only associated with hypothetical future use conditions where no 
exposure barriers exist (i.e., where the current land cover has been removed). 

2.4.1.2 Identification of Constituents Detected 

The soil depth horizon of interest defined by NMED (2008) is from the ground surface 
to a depth 10 ft bgs.  While many wildlife species would only be exposed to near 
surface soils (e.g., 0 to 2 ft bgs), the subsurface soils down to a depth of 10 ft bgs 
were included in the evaluation to address potential exposure scenarios in the event 
there are burrowing wildlife or vegetation with deep rooting zones.  The range of 
detected concentrations and other relevant statistics for the soil data (0 to 2 ft bgs, and 
0 to 10 ft bgs) were summarized for the site.  Subsurface soil (i.e., soil at a depth 
greater than 10 ft bgs) was not evaluated with regard to ecological risks due to limited 
potential for wildlife exposures.   

Soil data for SWMU 19 were evaluated as discussed in Section 2.2 and data 
summaries were prepared.  The data summary tables present the frequency of 
detection, the range of sample quantitation limits, the range of detected concentrations, 
and the exposure point concentrations (EPC) for each detected constituent in each 
medium. 

2.4.1.2.1Frequency of Detection 

Constituents that are infrequently detected might not be related to site-specific 
operations and therefore should not be considered in the risk assessment evaluation.  
In accordance with the NMED (2008) guidance, constituents with detection frequency 
of less than five percent that are not suspected to be related to the SWMUs were not 
carried forward in the BERA evaluation.  
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2.4.1.3 Description of Constituent Fate and Transport Pathways 

Knowledge about the potential constituent fate and transport pathways is vital to 
understanding which constituents and receptors are associated with potentially 
complete current and future exposure pathways.  This is because a constituent may 
reach an ecological receptor in a variety of ways.  In addition, the pathway and route of 
exposure may have a strong influence on the ecological effect of a constituent.  This 
information is used in the development of a CSM for potential ecological receptors.     

2.4.1.4 Description of Constituent Mechanisms of Ecotoxicity  

The mechanisms of ecotoxicity for constituents vary depending on a wide range of 
factors, such as constituent concentrations, the receptor species exposed, the 
exposure route (e.g., ingestion or direct contact), and physical factors (e.g., pH, soil 
type).  Some of the effects that could be observed in wildlife are mortality, reduced 
reproductive ability, decreased fertility, decreased offspring survival, alteration of 
immune and behavioral function, decreased hatching success of eggs/larvae, and 
retarded growth (Sample et al., 1996; USEPA, 2001b).  The remainder of this 
subsection discusses mechanisms of ecotoxicity for the classes of constituents 
detected at SWMU 19.  These descriptions of constituent mechanisms of toxicity are 
presented without consideration of constituent concentrations, as the descriptions are 
intended to convey an understanding of possible effects, rather than to describe the 
concentrations at which these effects might occur.    

Volatile Organic Compounds  

VOCs tend to attenuate rapidly in surface soil due to their inherent volatility.  Although 
the effects of VOCs on ecological receptors are not well-understood, there have been 
extensive inhalation studies of the effects of VOCs under laboratory conditions.  
Inhaled volatile organics are typically metabolized in the body (often the liver), which 
may cause liver damage (depending on the organism) or the release of more toxic 
secondary metabolites.  The VOCs or their metabolites may also cause neurological 
damage, and many are mutagenic or carcinogenic.  Additionally, some VOCs are 
fetotoxic and/or teratogenic (USEPA, 2009b; Sample et al., 1996). 

Semi-Volatile Organic Compounds  

Semi-volatile organic compounds (SVOCs) include a wide variety of compound 
classes, such as phenols, organochlorine alkenes, phthalates, and PAHs.  SVOCs 
vary greatly in regard to their toxicity, mechanism of action, bioaccumulative potential, 
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and susceptibility to being metabolized.  Phthalates, a class of SVOCs, are known 
endocrine disruptors affecting sexual development in males.  They are common in the 
environment, but do not dissolve easily in water and generally attach strongly to soil 
particles.  PAHs such as acenaphthene and naphthalene are often released to the 
environment as a result of human activities, including the incomplete combustion of 
fossil fuels or other organic materials.  Most PAHs are sorbed to solid particles in the 
environment, which radically reduces the bioavailability and toxicity of the sorbed 
PAHs.  PAHs have been shown to cause changes in liver enzymes and to perturb cell 
membranes, but in general, are not viewed as acutely toxic.   

Explosives 

Subchronic or chronic toxicity studies with mammalian wildlife species were not found 
for nitroaromatic munition compounds. However, some compounds (e.g., 
trinitrotoluene, dinitrobenzene, hexahydro-trinitro-triazine [RDX], and octahydro-
1,3,5,7-tetranitro-1,3,5,7-tetrazocine [HMX]) have been studied in common laboratory 
species (e.g., rats, mice, and dogs).  The liver, kidney, and spleen appear to be the 
primary target organs for the tested nitroaromatic compounds.  Adverse effects 
observed in mammals include reduced food intake, anemia, enlarged organs (liver, 
spleen), decreased body weight, testicular atrophy, reduced sperm production, lesions 
of various organs and tissues (e.g., cerebrum, spleen, liver, kidney, bladder, and 
urogenital tract), and, in one study, leukemia and malignant lymphoma of the spleen. 

All but one of the tested nitroaromatic munition compounds is readily absorbed 
following oral administration (Talmage et al., 1999).  The exception is HMX, which is 
poorly absorbed by the gastrointestinal tract (e.g., < 5 percent of oral dose in mice and 
rats), mostly being excreted in the feces as unchanged HMX.  All of the tested 
munitions are rapidly metabolized and excreted in mammals and do not accumulate in 
tissues.  Thus, nitroaromatic munitions are not expected to bioaccumulate.  Low 
octanol-water partition coefficient (Kow) values (i.e., log Kow values at or below 2) also 
indicate a low potential for bioaccumulation.  

Inorganics 

Many trace inorganics (e.g., cobalt, copper, chromium, iron, manganese, nickel, 
molybdenum, selenium, and zinc) are important in plant and animal nutrition, but the 
optimal concentration ranges are usually narrow (Leland and Kuwabara, 1985).  Other 
inorganics are nonessential, such as lead, cadmium, and mercury, and are toxic to 
receptors at very low concentrations.  
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Mechanisms of toxicity of inorganics to plants tend to depend on the nature of the 
reactivity of the inorganic itself (Efroymson et al., 1997a).  They may alter or inhibit 
enzyme activity, interfere with deoxyribonucleic acid (DNA) synthesis or electron 
transport, or block uptake of essential elements.  Little is known about mechanisms of 
toxicity of constituents in earthworms (Efroymson et al., 1997b).  

Trace metals (such as arsenic, barium, beryllium, chromium, copper, lead, and zinc) 
are better understood than PAHs and polychlorinated biphenyl (PCBs)  with respect to 
their potential adverse impacts on aquatic wildlife (Newman, 1998).  Chromium, 
copper, and zinc are essential for healthy enzyme function, and some organisms 
cannot survive without these metals.  However, these naturally occurring constituents 
may cause adverse effects when exposure occurs at concentrations that significantly 
exceed background concentrations.  The toxicity and effects of trace metals may be 
greatly influenced by pH and organic carbon content of the media in which they occur 
(Leland and Kuwabara, 1985). 

Imbalances in the essential trace metals may cause a decrease in photosynthetic 
ability, poor spawning/hatching success, teratogenesis, susceptibility to predation and 
disease, reduced growth, mortality, histopathological changes, organ dysfunction of the 
liver or kidneys, neurological defects, changes in respiration and osmoregulation, and 
anemia.  Some metals may bioaccumulate, but this mechanism is thought to be a less 
important ecological concern.  Because these constituents are naturally occurring, 
many organisms have a capacity (albeit limited) to biotransform and/or eliminate 
naturally occurring inorganics (Newman, 1998; Leland and Kuwabara, 1985). 

2.4.1.5 Description of Potentially Exposed Receptors  

The identification of the categories of receptors most likely to be exposed helps to 
focus the SLERA.  Potentially exposed receptors are designated based on the 
available habitat associated with SWMU 19.  As described above, potentially exposed 
receptors include terrestrial wildlife (including mammals, birds, reptiles, and 
invertebrates), and terrestrial plants.   

This section also provides an evaluation of potential exposures to individual organisms 
of threatened and endangered species at the sites.  The New Mexico Department of 
Game and Fish (NMDGF) biennial review of threatened and endangered species in 
New Mexico does list several birds, mammals, fish and reptiles as species of 
conservation concern in Dona Ana County.  However, previous ecological evaluations 
of the White Sands Missile Range facility have determined that there are no rare, 
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threatened or endangered species known or expected to occur in the habitat present at 
WSMR (White Sands Technical Services, 2008).  Furthermore, it has been reported 
that the habitat present at WSMR is not considered rare or sensitive by any of the 
regulatory agencies that oversee these issues, including the U.S. Fish and Wildlife 
Service (USFWS), NMDGF, and the White Sands Missile Range Directorate of 
Environment and Safety.  Therefore, additional consideration of species and habitats of 
concern is not included in this risk assessment. 

2.4.1.6 Identification of Potentially Complete Exposure Pathways 

A complete exposure pathway is "one in which the chemical can be traced or expected 
to travel from the source to a receptor that can be affected by the chemicals" (USEPA, 
2001c).  Therefore, a constituent, its release and migration from the source, a receptor, 
and the mechanisms of toxicity of that constituent must be demonstrated before a 
complete exposure pathway can be identified.  The table below illustrates possible 
exposure routes for the two general types of terrestrial receptors at SWMU 19 
(USEPA, 1999).   

Organism Possible Exposure Routes 

Terrestrial animals Ingestion, inhalation, dermal contact, food chain 

Terrestrial plants Direct contact, leaf absorption of soil vapor, leaf absorption of 
constituents deposited on leaves, root uptake 

 

Although inhalation is listed as a possible exposure route, under most exposure 
conditions inhalation pathways do not represent a significant contribution to receptor 
risk (USEPA, 2005c), and are not evaluated quantitatively in this risk assessment. 

2.4.1.7 Identification of Generic Assessment and Measurement Endpoints 

Assessment endpoints are the explicit expression of the ecological values to be 
protected (USEPA, 1999).  The selection of assessment endpoints depends on 
knowledge of the receiving environment, knowledge about the constituents released 
(including their toxicological properties and the relevant concentrations), and 
understanding of the values that will drive risk management decisions (Suter et al., 
1995).  Consistent with USEPA (1998) guidance, two elements are required to define 
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an assessment endpoint: the specific valued ecological entity and the characteristic 
about the entity that is important to protect.   

The USEPA (1997) guidance states, “For the SLERA, assessment endpoints are any 
adverse effects on ecological receptors, where receptors are plant and animal 
populations and communities, habitats, and sensitive environments.  Many of the 
screening ecotoxicity values are based on generic assessment endpoints (e.g., 
protection of communities from changes in structure or function) and are assumed to 
be widely applicable to sites around the United States”.  However, the identification of 
assessment endpoints is limited by the availability of ecotoxicity screening values for all 
media.    

USEPA guidance provides that remedial actions should be designed not to protect 
organisms on an individual basis, but to protect local populations and communities of 
biota (USEPA, 1999).  Thus, the first management principle for conducting an ERA is 
to provide a basis for selecting a response action “that will result in the recovery and/or 
maintenance of healthy local populations/communities of ecological receptors that are 
or should be present at or near the site” (USEPA, 1999).   

For SWMU 19, hypothetical assessment endpoints include the following: 

• Sustainability of small mammal populations; 

• Sustainability of avian populations;  

• Sustainability of terrestrial plant communities; and 

• Sustainability of soil invertebrate communities. 

Because direct measurement of assessment endpoints is often difficult or impossible, 
surrogate endpoints called measurement endpoints are used to provide the information 
necessary to evaluate whether the values associated with the assessment endpoint 
are being protected.  A measurement endpoint is defined as a measurable ecological 
characteristic and/or response to a stressor (USEPA, 1998).  Hazard quotients typically 
serve as the measurement endpoints for SLERAs and are further discussed in 
Section 2.4.3.   
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2.4.2 Screening-Level Ecological Effects Evaluation 

The screening-level ecological effects evaluation involves the identification of 
ecological screening levels (ESLs) for each constituent found in soil at SWMU 19 
(Table ERA-1).  ESLs are generally based on effects such as mortality and 
reproductive impairment, and are assumed to be widely applicable to sites around the 
United States for screening purposes (USEPA, 1997).  For most constituents and 
receptors, the data available to generate ESLs are limited and related to effects on 
individual organisms, rather than populations or communities.  Given these limitations, 
conservative assumptions are typically used to ensure that the ESLs are protective. 
ESLs available in the literature are screening values and do not constitute remediation 
goals, as they are sometimes based on highly conservative exposure assumptions 
and/or wildlife receptors that may not be applicable to a particular site.  As such, their 
robustness and biological association with the assessment endpoint may be limited.  
However, conservative benchmarks provide a starting point for the SLERA in that they 
may provide an indication of the worst-case measure of the potential for adverse 
effects.  Typically in a SLERA, ESLs are gathered from a few sources leaving 
constituents without ESLs to be evaluated in the BERA.  Ecological soil screening 
levels have not been developed by NMED or USEPA Region 6.  Therefore, the 
following hierarchy was used to identify soil ESLs for the SLERA: 

• USEPA Ecological Soil Screening Levels (EcoSSLs) (USEPA, 2008c; 
http://www.epa.gov/ecotox/ecossl/); 

• USEPA Region 4 Ecological Soil Screening Values (USEPA, 2001d); and 

• USEPA Region 5 Ecological Soil Screening Levels (USEPA, 2003). 

To date, ecological screening levels for TPH have not been developed by USEPA or 
other state agencies, including NMED.  Therefore, additional sources (e.g., Efroymson, 
et al., 2004; Wong et al., 1999) were obtained that provide additional information on the 
toxicity of TPH and suggest possible ecological benchmarks.  The American Petroleum 
Institute (API) notes in a 1997 publication that “disposed wastes containing crude oil 
are generally protective of water, plants and soil microbes if they contain no more than 
10,000 milligrams per kilogram (mg/kg) of oil and grease or TPH in soil” (Efroymson et 
al., 2004).  At this concentration, plant growth and yield should not be impaired (Deuel, 
1991; Overcash and Pal, 1981).  A benchmark protective of plants and invertebrates of 
10,000 mg/kg is used in this report. 
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Additionally, in this step, constituents that have a tendency to bioaccumulate were also 
identified if they are included in the USEPA list of bioaccumulative compounds 
(USEPA, 2000b).     

2.4.3 Screening-Level Exposure Estimate and Risk Calculation  

The screening-level exposure assessment is comprised of the identification of 
exposure estimates, risk calculations, and the evaluation of uncertainties (USEPA, 
2001a; 1999).  These components form the lines of evidence necessary to support the 
SMDP at the conclusion of the SLERA. 

The exposure concentrations that are used in the SLERA are the maximum 
concentrations (NMED, 2008; USEPA, 2000a; 2001a).  The data sets from which the 
maximum concentrations are drawn are the same site specific data sets used in the 
human health risk assessment.  The surface soil data (0 to 2 ft bgs) is pooled into a 
single data set to identify the maximum concentration for that depth interval.  Surface 
and subsurface soil data (0 to 10 ft bgs) is similarly pooled into a single data set.  
Surface water and sediment habitats are not present on or adjacent to SWMU 19. 

Non-detected constituents are also evaluated with respect to the ecological screening 
levels.  The SQLs or reporting limits (RLs) of non-detected constituents exceeding their 
screening level are identified during the screening process and discussed in the 
uncertainty section (Section 2.4.5.5).  

Risks to ecological receptors are calculated by dividing the exposure estimates (i.e., 
the maximum detected concentrations) by the conservative ESLs.  The resulting ratio, 
the “maximum HQ”, is a highly conservative surrogate for the assessment endpoints.  
HQs equal to or less than a value of 1 (to nearest whole number) indicate that adverse 
or significant ecological effects are unlikely (USEPA, 1997).  Maximum HQs greater 
than 1 indicate that further evaluation is warranted to evaluate the potential for adverse 
ecological effects.  Therefore, the constituents with HQs greater than 1 are identified as 
Constituents of Potential Ecological Concern (COPECs) and carried forward into 
Step 3a of the BERA.  Detected constituents were also identified as COPECs if no ESL 
was available.  

In cases where exceedances are considered extremely marginal or slight, discussion 
with risk managers for the site may result in a constituent with a HQ greater than 1 not 
being evaluated in the BERA.   
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The lack of screening ecotoxicity values for some constituents is one of the main 
contributors to uncertainty associated with the SLERA evaluation.  HQs cannot be 
calculated for constituents that lack screening ecotoxicity values.  Therefore, a 
constituent that lacks a screening value was carried forward to the BERA.  Exception to 
this may occur when risk managers for the site agree that a BERA is not warranted.  
For example, the situation may exist that a very limited number of constituents do not 
have screening values, and those constituents that do have screening values have 
HQs well below a value of 1.  These risk management decisions are agreed to during 
the SMDP.   

2.4.3.1 Surface Soil 

Surface soil COPECs were selected by comparing the analytical data with ESLs from 
sources identified in Section 2.4.2 (Screening Level Ecological Effects Evaluation).   
Table ERA-2 presents the selection of surface soil COPECs for the ERA.   

As summarized in Table ERA-2, the four following constituents were identified as 
COPECs in surface soil at SWMU 19: cadmium, lead, mercury and silver.   

2.4.3.2 Combined Surface and Subsurface Soil 

Combined surface and subsurface soil COPECs were selected by comparing the 
analytical data with ESLs from sources identified in Section 2.4.2.  Table ERA-3 
presents the selection of surface and subsurface soil COPECs for the ERA.   

As summarized in Table ERA-3, the four following constituents were identified as 
COPECs in combined surface and subsurface soil at SWMU 19: cadmium, lead, 
mercury and silver.     

2.4.4 Scientific Management Decision Point and Reporting 

This first SMDP is purposefully flexible (per the USEPA paradigm) to occur after 
Steps 2 or 3a, depending on the results obtained at Step 2 (Figure 2-2).  The purpose 
of the flexibility of the first SMDP is so that additional evaluation of risks can occur and 
reporting can be streamlined into a single report.  The results of the SLERA were 
expressed in terms of the following conclusions or recommended actions:   

1. There is adequate information to conclude that ecological risks are unlikely and no 
further action is warranted. 
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2. The information is not adequate to make a decision at this point.  The ecological 
risk assessment process will continue to Step 3a – the initial step of the BERA. 

3. Remedial actions may be considered for the media and constituents that are 
identified at the end of Step 2, to determine if cost-effective actions can be 
implemented to reduce or prevent risks to wildlife. 

Based on the results of the SLERA, the following conclusions regarding the potential 
for adverse ecological risks at SWMU 19 can be drawn: the ERA should continue at 
this time.  As such, a BERA is presented in the following sections.     

2.4.5 Baseline Ecological Risk Assessment 

The BERA is designed to more realistically identify the nature and extent of ecological 
risks to support informed risk management decision-making (USEPA, 2000a; 1997).  
This approach contrasts with the SLERA, which is designed to conservatively rule out 
further evaluation of constituents and media that clearly do not pose a significant 
ecological risk.       

The BERA was conducted in a manner consistent with the following guidance: 

• “Guidance for Assessing Ecological Risks Posed by Chemicals: Screening-Level 
Ecological Risk Assessment” (NMED, 2008); 

• “Ecological Risk Assessment Guidance for Superfund” (USEPA, 1997; 1999); 

• “Amended Guidance on Ecological Risk Assessment at Military Bases: Process 
Considerations, Timing of Activities, and Inclusion of Stakeholders” (USEPA, 
2000a); 

• “ECO-Update: Role of Screening-level Risk Assessments and Refining 
Contaminants of Concern in Baseline Ecological Risk Assessments,” (USEPA, 
2001a); and 

• “Guidelines for Ecological Risk Assessment” (USEPA, 1998). 

Step 3a of the BERA for SWMU 19 is a refinement of the Step 2 exposure estimates 
and risk characterization, focused only on the constituents and media that progress 
beyond the SLERA.  The assumptions used in Step 3a are refinements of the 
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conservative estimates of exposure and toxicological impacts, to site-specific (or 
receptor-specific) estimates of exposure, and more relevant ecotoxicity screening 
values, if available (USEPA, 2001b).  Risks are recalculated using these refined 
assumptions.  The outcome of this refined screening process is a list of COPECs to be 
retained for further evaluation in the BERA process.  This effort was conducted as part 
of the Step 3a, BERA Problem Formulation.  Step 3a involves the refinement of the 
following: 

• Media of Concern; 

• Constituents of Potential Ecological Concern (COPECs); 

• Risk Calculations for Direct Contact COPECs; 

• Assessment and Measurement Endpoints for Bioaccumulative COPECs; 

• Bioaccumulative COPECs by Preliminary Food Chain Modeling; 

• Risk Characterization by Evaluation of Weight of Evidence and Ecological 
Significance; and 

• Uncertainties. 

 
Step 3a is followed by a SMDP that involves the reporting of results of Steps 1 through 
3a.   

2.4.5.1 Refinement of Risk Calculations for Direct Contact Constituents of Potential Ecological 
Concern 

The refinement of the COPECs identified in the SLERA is necessary to help focus 
further risk assessment activities on the constituents which pose the greatest potential 
risk to ecological receptors.  USEPA guidance for this approach (USEPA, 1999; 2000a; 
2001a; 1997) indicates that the refinement of COPECs streamlines the overall ERA 
process by using realistic criteria to focus the risk assessment on those constituents 
that may pose unacceptable ecological risks.  It is intended as an “incremental iteration 
of exposure, effects, and risk characterization” (USEPA, 2001a).  The outcome of this 
screening is that constituents are either excluded as COPECs or retained for further 
evaluation in the BERA process. 



\\tx1fp\data\enclient\white sands\petitions\non- helstf petition\19-20\backup files\hhra-era\risk assessment swmu_19-20_rev030410.doc 23 

Risk Assessment for 
SWMU 19 

Main Post Steam Wash Pad 
and Drain and Oil/Water 
Separator 

 

The refinement of COPECs is focused on refining the ecological exposure 
assumptions.  An EPC is calculated for each constituent separately.  These EPCs are 
compared with the relevant SLERA screening toxicity values.  To the extent 
appropriate, the 95 percent upper confidence limit (UCL) on the mean concentration is 
used as the EPC for the refinement of COPECs.  The UCL for each COPEC is 
calculated using the USEPA’s ProUCL 4.0 statistical software (USEPA, 2007a).   

The UCL represents an upperbound estimate of average exposure conditions, which is 
an appropriate estimate for mobile terrestrial wildlife species and for exposures of plant 
and animal communities (rather than individuals).  However, the UCL may not be 
considered the appropriate comparative statistic if the data sets are small.  In this case, 
the maximum detected concentration is considered the appropriate comparative 
statistic. In cases where the UCL is greater than the maximum detected concentration, 
the maximum detected concentration is used as the EPC.  Constituents with EPCs 
greater than the SLERA screening ecotoxicity value, and analytes for which there are 
no screening ecotoxicity values, are retained for further consideration.   

Each of the constituents identified as a COPEC is considered a COPEC for direct 
contact exposures.  A subset of these COPECs is also considered for bioaccumulative 
exposures.  A list of bioaccumulative constituents prepared by the USEPA is used to 
identify potential bioaccumulative COPECs (i.e., those constituents that will magnify in 
the food chain).  Table ERA-1 identifies bioaccumulative constituents as defined in the 
USEPA guidance Bioaccumulative Testing and Interpretation for the Purpose of 
Sediment Quality Assessment, Status and Needs (USEPA, 2000b).  Direct contact 
COPECs that are listed as bioaccumulative compounds are also considered and 
evaluated as bioaccumulative COPECs.   

The COPECs identified for the SWMU 19 SLERA were re-evaluated for the surface 
soil and combined surface and subsurface soil data sets by calculating refined HQs.  
The refined HQs were calculated for the COPECs using refined EPCs (shown in 
Tables ERA-5 and ERA-6).  Since cadmium, lead, and silver are bioaccumulative, they 
were carried forward into the food chain models.  The results of the refined HQ 
calculations for SWMU 19 are summarized in the subsections below. 

2.4.5.1.1 Surface Soil 

Four COPECs (cadmium, lead, mercury and silver) in surface soil were carried forward 
into the BERA.  Due to the low number of detections, UCLs were not calculated for the 
surface soil COPECs. Therefore, the refined EPCs equal the maximum detections and 
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the refined HQ for cadmium, lead, mercury, and silver are greater than 1.  The BERA 
results for the surface soil COPEC at SWMU 19 are presented in Table ERA-5 and are 
discussed below: 

• Cadmium – One of five surface soil samples reported a detected concentration 
(38.5 mg/kg) above the ESL (0.36 m/kg).  This maximum concentration was 
reported for sample location SB02.  Due to the low number of detections of 
cadmium (1 of 5), the areal extent of samples containing lead above its ESL is very 
limited.  The calculated HQ of 100 is based on an USEPA Ecological Soil 
Screening Level (EcoSSL) for a mammalian ground insectivore (shrew) which was 
calculated assuming a diet of earthworms (USEPA, 2005d).  EcoSSLs for 
herbivorous and carnivorous mammals range from 73 mg/kg to 84 mg/kg.  Avian 
EcoSSLs for cadmium range from 0.77 mg/kg (based on insectivore diet of 
earthworms) to 630 mg/kg (avian carnivore).  For all practical purposes, 
earthworms do not occur in the desert southwest (Werner and Olson, 1994).  
Therefore, the EcoSSL of 28 mg/kg (based on avian herbivore) may be more 
appropriate for the site.  Using a screening level of 28 mg/kg and the maximum 
detected concentration, the HQ for cadmium would be 1 indicating that adverse 
ecological effects are unlikely if exposure was to occur.  In addition, as discussed 
in the sections below, when this COPEC was further evaluated in the site-specific 
terrestrial food chain model, the calculated HQ values were all less than 1 with the 
exception of the desert shrew which had an HQ only slightly above 1 (i.e., 2). 
Based on these considerations, adverse impacts are not expected for wildlife 
potentially exposed to cadmium at SWMU 19. 

• Lead – Five of five surface soil samples reported a detected concentration above 
the ESL (11 m/kg).  The maximum concentration (46.2 mg/kg) was reported for 
sample location SB01.  The calculated HQ of 4 is based on an EcoSSL (USEPA, 
2005e) for a woodcock (avian insectivore) which was calculated assuming a diet of 
earthworms.  EcoSSLs for herbivorous and carnivorous birds range from 46 mg/kg 
to 510 mg/kg.  Mammalian EcoSSLs for lead range from 56 mg/kg (based on 
insectivore diet of earthworms) to 1,200 mg/kg (herbivorous mammal).  As 
mentioned above, for all practical purposes, earthworms do not occur in the desert 
southwest (Werner and Olson, 1994).  Therefore, the EcoSSL of 46 mg/kg (based 
on avian herbivore) may be more appropriate for the site.  Using a screening level 
of 46 mg/kg and the maximum detected concentration, the HQ for lead would be 1 
indicating that adverse ecological effects are unlikely if exposure was to occur.  In 
addition, as discussed in the sections below, when this COPEC was further 
evaluated in the site-specific terrestrial food chain model, the calculated HQ values 
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were all less than 1.  Based on these considerations, adverse impacts are not 
expected for wildlife potentially exposed to lead at SWMU 19. 

• Mercury – Two of five surface soil samples reported detected concentrations 
above the ESL (0.1 m/kg).  The areal extent of samples containing mercury above 
the ESL is extremely limited as they both occur at one sample location (SWMU 19 
SB02).  The calculated HQ of 6 is based on an ESL derived by Efroymson et al 
(1997b) for the toxicity of mercury to soil invertebrates (i.e., earthworms), and as 
indicated, earthworms do not occur in the desert southwest.  Efroymson et al. 
(1997b) used a lowest observed effect concentration (LOEC) (based on survival) 
of 0.5 mg/kg and applied an uncertainty factor of 5.  The resulting benchmark of 
0.1 mg/kg has low confidence due to the limited amount of data.  Given the 
conservative assumptions in the ESL, and considering the limited areal extent of 
samples containing mercury above its ESL, adverse impacts are not expected for 
wildlife potentially exposed to mercury at SWMU 19. 

• Silver – One of five samples reported detected concentrations of silver at SWMU 
19.  The detected concentration (59.8 mg/kg) reported for sample SB02 exceeded 
the ESL (4.2 mg/kg).  Due to the low number of detections (1 of 5), the areal extent 
of samples containing silver above its ESL is very limited.  The calculated HQ of 10 
is based on an EcoSSL (USEPA, 2006) for a woodcock (avian insectivore) which 
was calculated assuming a diet of earthworms.  EcoSSLs for herbivorous and 
carnivorous birds range from 69 mg/kg to 930 mg/kg.  Mammalian EcoSSLs for 
silver range from 14 mg/kg (based on insectivore diet of earthworms) to 1,500 
mg/kg (herbivorous mammal).  For all practical purposes, earthworms do not occur 
in the desert southwest (Werner and Olson, 1994).  Therefore, the EcoSSL of 69 
mg/kg (based on avian herbivore) may be more appropriate for the site.  Using a 
screening level of 69 mg/kg and the maximum detected concentration, the HQ for 
silver is 0.9 indicating that adverse ecological effects are unlikely if exposure was 
to occur.  In addition, as discussed in the sections below, when this COPEC was 
further evaluated in the site-specific terrestrial food chain model, the calculated HQ 
values were all less than 1 with the exception of the desert shrew which had an 
HQ only slightly above 1 (i.e., 2).  Based on these considerations, adverse impacts 
are not expected for wildlife potentially exposed to silver at SWMU 19. 

Cadmium, lead, and silver were identified as bioaccumulative and evaluated in the 
terrestrial food chain model presented in Section 2.4.5.3  
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2.4.5.1.2 Combined Surface and Subsurface Soil (0 to 10 ft bgs) 

Four COPECs (cadmium, lead, mercury, and silver) in combined surface and 
subsurface soil were carried forward into the BERA.  When the refined EPCs for lead 
(27.53 mg/kg) and mercury (0.501 mg/kg) were compared with their ESLs (11 mg/kg 
and 0.1 mg/kg, respectively), and the maximum concentrations (UCLs were not 
calculated due to the low number of detections) for cadmium and silver were compared 
with their ESLs (0.36 mg/kg and 4.2 mg/kg, respectively), all four COPECs had a 
refined HQ greater than 1.  The BERA results for the surface and subsurface soil 
COPEC at SWMU 19 are presented in Table ERA-6 and are discussed below: 

• Cadmium – One of eleven combined surface and subsurface soil samples 
reported a detected concentration (38.5 mg/kg) above the ESL (0.36 m/kg).   This 
maximum concentration was reported for sample location SB02.  Due to the low 
number of detections of cadmium (1 of 11), the areal extent of samples containing 
lead above its ESL is very limited.  The calculated HQ of 100 is based on an 
EcoSSL for a mammalian ground insectivore (shrew) which was calculated 
assuming a diet of earthworms.  As discussed in Section 2.4.5.1.1, the EcoSSL of 
28 mg/kg (based on avian herbivore) may be more appropriate for the site.  Using 
a screening level of 28 mg/kg and the maximum detected concentration, the HQ 
for cadmium would be 1 indicating that adverse ecological effects are unlikely if 
exposure was to occur.  In addition, as discussed in the sections below, when this 
COPEC was further evaluated in the site-specific terrestrial food chain model for 
the desert kit fox, the calculated HQ values were all well below 1.  Based on these 
considerations, adverse impacts are not expected for desert kit fox or other 
burrowing wildlife potentially exposed to cadmium at SWMU 19. 

• Lead – Eleven of eleven combined surface and subsurface soil samples reported a 
detected concentration above the ESL (11 m/kg).  The maximum concentration 
(46.2 mg/kg) was reported for sample location SB01.  The calculated HQ of 3 is 
based on an EPC of 27.53 mg/kg and an EcoSSL for a woodcock (avian 
insectivore) which was calculated assuming a diet of earthworms.  As discussed in 
Section 2.4.5.1.1, the EcoSSL of 46 mg/kg (based on avian herbivore) may be 
more appropriate for the site.  Using a screening level of 46 mg/kg and the 
maximum detected concentration, the HQ for lead would be 1 indicating that 
adverse ecological effects are unlikely if exposure was to occur.  In addition, as 
discussed in the sections below, when this COPEC was further evaluated in the 
site-specific terrestrial food chain model, the calculated HQ values were all less 
than 1.  Based on these considerations, adverse impacts are not expected for 
desert kit fox or other burrowing wildlife potentially exposed to lead at SWMU 19. 
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• Mercury – Two of eleven combined surface and subsurface soil samples reported 
detected concentrations above the ESL (0.1 m/kg).  The areal extent of samples 
containing mercury above the ESL is extremely limited as they both occur at one 
sample location (SWMU 19 SB02).  The calculated HQ of 5 is based on an EPC of 
0.501 mg/kg and an ESL derived by Efroymson et al (1997b) for the toxicity of 
mercury to soil invertebrates (i.e., earthworms).  Efroymson et al. (1997b) used a 
lowest observed effect concentration (LOEC) (based on survival) of 0.5 mg/kg and 
applied an uncertainty factor of 5.  The resulting benchmark of 0.1 mg/kg has low 
confidence due to the limited amount of data.  Given the conservative assumptions 
in the ESL, and considering the limited areal extent of samples containing mercury 
above its ESL, adverse impacts are not expected for desert kit fox or other 
burrowing wildlife potentially exposed to mercury at SWMU 19. 

• Silver – One of eleven samples reported detected concentrations of silver at 
SWMU 19.  The detected concentration (59.8 mg/kg) reported for sample SB02 
exceeded the ESL (4.2 mg/kg).  Due to the low number of detections of silver (1 of 
11), the areal extent of samples containing silver above its ESL is very limited.  
The calculated HQ of 10 is based on an EcoSSL for a woodcock (avian 
insectivore) which was calculated assuming a diet of earthworms.  As discussed in 
Section 2.4.5.1.1, the EcoSSL of 69 mg/kg (based on avian herbivore) may be 
more appropriate for the site.  Using a screening level of 69 mg/kg and the 
maximum detected concentration, the HQ for silver is 0.9 indicating that adverse 
ecological effects are unlikely if exposure was to occur.  In addition, as discussed 
in the sections below, when this COPEC was further evaluated in the site-specific 
terrestrial food chain model for the desert kit fox, the calculated HQ values were 
well below 1.  Based on these considerations, adverse impacts are not expected 
for desert kit fox or other burrowing wildlife potentially exposed to silver in 
subsurface soil at SWMU 19. 

Cadmium, lead, and silver were identified as bioaccumulative and evaluated in the 
terrestrial food chain model for the kit fox1 presented in Section 2.4.5.4.  

                                                      

1 As discussed in Section 2, a desert kit fox can burrow to a depth of 3 meters and may 
be exposed to surface and subsurface soil (0 to 10 ft bgs). 
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2.4.5.2 Assessment and Measurement Endpoints for Bioaccumulative COPECs 

The assessment and measurement endpoints from the SLERA are refined for 
bioaccumulative COPECs listed in Table ERA-1.  Bioaccumulative COPECs are those 
COPECs that may have toxic effects when they transfer through the food chain.  The 
bioaccumulative COPECs indentified in soil at SWMU 19 are cadmium, lead and silver.  
The SLERA assessment and measurement endpoints were refined for 
bioaccumulative COPECs because the SLERA endpoints are general in nature and do 
not necessarily identify receptors that are susceptible to food chain exposures.  BERA 
assessment endpoints for bioaccumulation are based on receptors appropriate to the 
habitat present at the site, as well as the media in which bioaccumulative COPECs are 
identified (i.e., soil).  The food chain assessment and measurement endpoints 
considered appropriate for SWMU 19 are as follows: 

Assessment Endpoint Measurement Endpoint Effects Measured 

Survival and reproductive success 
of mammals exposed to 
bioaccumulative compounds in 
the terrestrial food chain 

Changes in survival and 
reproduction as indicated by 
food chain modeling for 
mammalian indicator species 

NOAELs and LOAELs 
related to chronic effects 
such as reduced survival 
and reduced litter size 

Survival and reproductive success 
of birds exposed to 
bioaccumulative compounds in 
the terrestrial food chain 

Changes in survival and 
reproduction as indicated by 
food chain modeling for avian 
indicator species 

NOAELs and LOAELs 
related to chronic effects 
such as eggshell thinning 
or reduced fledgling 
survival 

NOAEL no-observed-adverse-effect-level 

LOAEL lowest-observed-adverse-effect-level  

 

2.4.5.3 Terrestrial Food Chain Modeling 

Ingestion-based food chain modeling was used in Step 3a of the BERA to evaluate 
bioaccumulative COPECs.  The purpose of the food chain modeling is to characterize 
potential exposures to COPECs via the food chain and to identify potential adverse 
effects for mammals and birds.  The remainder of this section provides general 
information regarding the following components of the model:   

• Wildlife receptors and exposure parameters; 

• Bioaccumulation and bioconcentration factors; 

• Food chain ingestion modeling; 
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• Ecotoxicity benchmarks and extrapolation approach; and 

• Risk characterization for food chain modeling. 

2.4.5.3.1 Terrestrial Wildlife Receptors and Exposure Parameters 

Indicator species were chosen to represent a cross-section of feeding guilds for 
selected assessment endpoints and allow estimation of rates of survival, growth and 
reproduction for populations or receptors they represent. 

Indicator species selected are as follows: 

• herbivorous bird: mourning dove (Zenaida macroura); 

• insectivorous bird:  cactus wren (Campylorhynchus brunneicapillus); 

• carnivorous bird:  red-tailed hawk (Buteo jamaicensis); 

• herbivorous mammal:  Merriam’s kangaroo rat (Dipodomys merriami); 

• insectivorous mammal: desert shrew (Notiosorex crawfordi); and 

• carnivorous mammal:  desert kit fox (Vulpes macrotis). 

Indicator species were selected to represent avian and mammalian populations that 
might reside or forage in habitats present at the site and surrounding area.  Indicator 
species were not selected to represent reptiles that might access the site, because the 
available toxicity data are insufficient to support establishing distinct risk-based 
screening criteria (USEPA, 2005c).  Because effects data for reptiles are extremely 
limited (Sparling, et al., 2000), it is often necessary to assume that the risk 
characterizations for other receptors is protective of these species.   

Selection of Herbivorous Avian Receptor – Mourning dove is among the most 
abundant and widespread terrestrial bird species endemic to North America and has 
been observed on the WSMR facility.  It is an herbivorous bird that forages on the 
ground. Open habitats are preferred, but the species generally shuns only extensively 
forested areas and wetlands (Tomlinson, 1993).  Mourning doves are habitat 
generalists that opportunistically take advantage of seasonally available food resources 
among a wide variety of habitats that vary across its extensive range.  Diet consists 
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mostly (99%) of seeds from cultivated or wild plants with insignificant amounts of 
animal matter and leafy vegetation incidentally ingested.  Mourning doves feed almost 
entirely on the ground, and avoid rank, tall vegetation.  They seldom feed where 
ground litter makes food difficult to find (Mirachi, 1993). 

Mourning dove was selected to represent herbivorous birds for the following reasons: 

• It has been observed near SWMU 19; 

• It feeds primarily on seeds, which  potentially bioaccumulate COPECs; 

• COPEC bioaccumulation data are available for plants; 

• It gleans food from the ground resulting in a relatively high incidental soil ingestion 
rate, a potential route of exposure to COPECs; and 

• A substantial amount of literature for exposure parameters and toxicity values for 
birds are available. 

Selection of Insectivorous Avian Receptor – The cactus wren is an insectivorous bird 
that forages on the ground and in low vegetation for insects, spiders, other small 
invertebrates, cactus fruits, other fruits, nectar, and seeds (Bent, 1948; Anderson and 
Anderson, 1973; both cited in California Department of Fish and Game [CDFG], 2005). 
However, cactus wren feed primarily on insects. In Arizona, the cactus wren diet is 
composed mainly of beetles, ants and wasps, grasshoppers, butterflies and moths, 
true bugs, and spiders (Beal, 1907; Storer, 1920).  Vegetation is used for cover, and 
nests are also used for roosting.  Nesting typically occurs in cactus or other thorny 
shrubs.  The cactus wren territory averages 4.8 acres and is likely similar to the home 
range (CDFG, 2005). 

Cactus wren was selected to represent insectivorous birds associated with the sites for 
the following reasons: 

• It is a common bird in desert riparian habitats and xeric scrub and cactus habitats; 

• Suitable habitat is available near SWMU 19; 

• It preys on primarily insects, which may accumulate COPECs; 
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• COPEC bioaccumulation data are available for invertebrates; 

• It forages on the ground during which the intake of COPEC could occur through 
incidental soil ingestion; and  

• A substantial amount of literature for exposure parameters and toxicity values for 
birds are available. 

Selection of Carnivorous Avian Receptor – Red-tailed hawks are moderately large 
soaring birds that inhabit open or semi-open areas.  They prey on ground-dwelling 
vertebrates such as hares, mice, small birds, amphibians, and reptiles.  They may be 
exposed to COPECs through bioaccumulation in prey that forage on the ground and 
ingest soil incidentally through food.  Red-tailed hawks lay one clutch per year with one 
to three eggs. Most red-tailed hawks attempt to breed at two years of age.  They are 
territorial throughout the year and have a home range size that can vary from less than 
1 to over 10 square kilometers (km2)(CDFG, 2005).  

Red-tailed hawk was selected as a representative species for the following reasons: 

• Red-tailed hawks have been observed in some areas of the WSMR facility; 

• It preys on small mammals, which may bioaccumulate COPECs; 

• COPEC bioaccumulation data are available for small mammals; and  

• A substantial amount of literature for exposure parameters and toxicity values for 
birds are available. 

Selection of Herbivorous Mammalian Receptor – The kangaroo rat is primarily 
herbivorous, but may also feed on arthropods seasonally.  It is found in desert scrub 
and alkali desert scrub, sagebrush, Joshua tree, and pinyon-juniper habitats.  They are 
solitary animals and receive cover from burrows they dig in sandy soil. Kangaroo rats 
may breed several times per year but once is normal.  They normally have a litter size 
of four young.  Population density has been reported between 13-19 individuals per 
hectare in creosote scrub populations (CDFG, 2005). 

Kangaroo rat was chosen as a representative species for the following reasons: 

• Kangaroo rats are a common herbivorous species present in desert habitats; 
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• Suitable habitat for kangaroo rat is available near the site; 

• It feeds on plants, which may bioaccumulate COPECs; 

• COPEC bioaccumulation data are available for plants; 

• It forages on the ground where intake of COPECs in the soil may occur; 

• It is an important prey species for higher level trophic predators; 

• Its burrows provide important cover for other animals; and 

• Exposure parameters and toxicity information for small mammals are available. 

Selection of Insectivorous Mammalian Receptor – The desert shrew is an insectivorous 
mammal that forages on the ground.  There is little data on food preferences of the 
desert shrew in the wild, but in the laboratory food consumed included worms, 
grasshoppers, cockroaches, and other invertebrates (Hoffmeister and Goodpaster, 
1962, as cited in CDFG, 2005).  Additionally, other species of shrews are known to 
feed almost exclusively on invertebrates (Hamilton, 1941, Whitaker and Ferraro, 1963, 
both as cited in USEPA, 1993; Whitaker and Maser, 1976, as cited in CDFG, 2005). 
The desert shrew will drink water when available, but otherwise obtains water from 
food.  This species occupies a wide variety of habitats, including desert wash, desert 
scrub, desert riparian, mixed chaparral, and pinyon-juniper habitats.  Home range data 
are limited for shrews and are not available for the desert shrew.  However, the home 
range of the dusky shrew, a similar species, averages 0.1 acre (CDFG, 2005).  

The desert shrew was selected as a representative species for the following reasons: 

• Desert shrews are a common insectivorous species present in desert habitats; 

• Suitable habitat for desert shrew is available near the site; 

• It preys primarily on insects, which  may accumulate COPECs; 

• COPEC bioaccumulation data are available for invertebrates; 



\\tx1fp\data\enclient\white sands\petitions\non- helstf petition\19-20\backup files\hhra-era\risk assessment swmu_19-20_rev030410.doc 33 

Risk Assessment for 
SWMU 19 

Main Post Steam Wash Pad 
and Drain and Oil/Water 
Separator 

 

• It may be exposed to COPECs via incidental ingestion while foraging on the 
ground; 

• It is an important prey species for higher level trophic predators; 

• Exposure parameters are available or can be estimated from the available data 
from species with similar feeding habits; and  

• Toxicity values for small mammals are readily available. 

Selection of Carnivorous Mammalian Receptor – The desert kit fox is carnivorous, 
preying on black-tailed hare, desert cottontails, rodents, birds, and reptiles. They are 
residents of arid regions, and live in annual grasslands or grassy open stages of 
vegetation dominated by scattered brush, shrubs, and scrub. They dig dens in open, 
level areas of sandy soil.  Kit fox dens/burrows on average range from 1.5 to 3 meters 
deep (Arjo, et al., 2003).  Home range size has been reported as approximately 
9.8 km2 and 12.3 km2, for females and males, respectively (Zoellick, 1992). Pups are 
born February through April with an average of four per litter.  

The desert kit fox was chosen as a representative species for the following reasons: 

• Desert kit fox are a protected fur-bearing species (i.e., hunting is regulated) in New 
Mexico; 

• Desert kit fox are a common carnivorous species present in desert habitats; 

• Suitable habitat for desert kit fox is available near the site; 

• It preys on small mammals, which may bioaccumulate COPECs; 

• COPEC bioaccumulation data are available for small mammals; 

• It plays an important role in providing cover for other species by its burrowing 
activity;  

• Desert kit fox dens range from 1.5 to 3 meters deep and therefore are exposed to 
subsurface soil; and  
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• Toxicity data are available for larger mammals (e.g., dogs). 

Indicator receptor exposure parameters are presented in Table ERA-7. 

2.4.5.3.2 Bioaccumulation and Bioconcentration Factors  

The processes of bioaccumulation and bioconcentration are important to an ERA 
because they provide a basis of prediction and discussion regarding the potential for 
constituent uptake into flora and fauna.  Constituents in tissues of organisms in the 
food chain are likely to be ingested by the species which feed on them (i.e., those 
occupying higher trophic levels), the result of which may be the expression of 
toxicological effects by the higher trophic level species.   

Bioaccumulation and bioconcentration factors used for the food chain modeling are 
obtained from literature sources such as USEPA, 2007b; Baes, et al., 1984; Travis and 
Arms, 1988; and other related literature, and are presented in Table ERA-8.   

If a bioaccumulation factor (BAF) or bioconcentration factor (BCF) obtained from the 
literature was in dry weight, it was converted to wet weight in the estimated ingestion 
calculation using the following conversion factors: 0.167 for invertebrates; 0.12 for 
plants and 0.32 for mammals. 

BAF (wet weight) = BAF (dry weight) * Conversion Factor 

2.4.5.3.3 Food Chain Ingestion Modeling 

Food chain ingestion-based exposure calculations were performed for the identified 
representative receptor species to characterize potential exposures to soil constituents 
via the food chain and to identify potential adverse effects for wildlife at SWMU 19.  
Ingestion modeling is based on species-specific exposure parameters and ingestion 
intake requirements.  Arithmetic mean and UCL concentrations were used to evaluate 
the range of potential ingestion-based exposures.  The use of mean concentrations is 
appropriate because birds and mammals are highly mobile and consume prey items 
containing varying levels of COPECs.  The use of UCL concentrations is intended to 
represent, in effect, a reasonable maximum exposure estimate.  The following model is 
used to calculate the ingestion based exposure for each indicator receptor:  
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Where: 

PMEDIUM = Proportion of the diet comprised of the medium (unitless) 

CMEDIUM = Concentration of the constituent in the medium (mg/kg) 

PFOOD1 = Proportion of the diet comprised of the first food item (unitless) 

CFOOD1 = Concentration of the constituent in the first food item (mg/kg) 

PFOOD2 = Proportion of the diet comprised of the second food item (unitless) 

CFOOD2 = Concentration of the constituent in the second food item (mg/kg) 

IRF = Ingestion rate of food (kg/day) 

IRM = Ingestion rate of media (kg/day) 

SUF = Site use factor (unitless) 

ED = Exposure duration (unitless) 

BW = Body weight of the organism (kg) 

and: 

CFOOD1 = CMEDIUM x BAF FOOD1 

CFOOD2 = CMEDIUM x BAF FOOD2 

BAF FOOD1 = Bioaccumulation factor for first food item (unitless) 

BAF FOOD2 = Bioaccumulation factor for second food item (unitless)
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2.4.5.3.4 Site Use Factor Approach 

A site use factor (SUF) of 1 was employed in this ERA for the maximum scenario 
under the assumption that the receptors obtain their entire diet from SWMU 19.  
However, for the refined scenarios, SUFs were adjusted based on literature values for 
the foraging/home range of a measurement receptor.  For several of the receptors 
(mourning dove, cactus wren, red-tailed hawk, desert kit fox), those home ranges are 
larger than the area evaluated for SWMU 19.  The SUF calculation is represented by a 
simple ratio where the size of the affected area is divided by the size of the home or 
foraging range of the receptor.  As a conservative measure in this report, the size of 
the affected area was based on the boundary of the SWMUs.  The calculated SUFs for 
SWMU 19 are based on each receptors’ home range and the approximate size of 
SWMU 19 (i.e., 1 acre).  Table ERA-7 provides the home ranges obtained from the 
literature for each receptor.  

2.4.5.3.5 Ecotoxicity Benchmarks and Extrapolation Approach 

Modeling studies use constituent-specific toxicity reference values (TRVs) for the 
purpose of estimating risk.  For the most part, TRVs are based on studies using 
laboratory species because toxicological studies have not been conducted on most 
wildlife species.  TRVs are available from a variety of sources such as USEPA (2009b; 
2005c); Sample, et al., (1996 and 1997); Agency for Toxic Substances and Disease 
(ATSDR), and many constituent-specific scientific sources and publications.  
Toxicological benchmarks are typically reported as no observed adverse effect levels 
(NOAELs) and lowest observed adverse effect levels (LOAELs).  Both NOAELS and 
LOAELs for each COPEC are used in the food chain modeling so that a range of 
predicted food chain impacts can be evaluated.  A list of ecotoxicity values for the 
specific COPECs associated with the site are provided in the site-specific BERA and 
presented in Tables ERA-9 and ERA-10.  These ecotoxicity values will vary depending 
on the species, as described below. 

Toxicity values must be carefully selected, and may require mathematical adjustment 
in order to represent the species selected for a site.  In order to have a toxicity value 
representative of specific mammalian wildlife species rather than a mammalian 
laboratory species, an extrapolation (i.e., a mathematical formula based on differences 
in body weights) is needed (Sample, et al., 1997).  The extrapolation is necessary 
because the laboratory mammalian species and wildlife species are of varying sizes.   
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A generic approach for modeling a constituent-specific reference toxicity value for the 
purpose of estimating risk to a generic mammalian “wildlife species,” is shown below 
(Sample, et al., 1996):   

4
1

eciesWildlifeSp

sTestSpecie
SpeciesTest  Species Wildlife BW

BW
  NOAEL NOAEL












  

Where: 

NOAEL Wildlife Species = NOAEL for the wildlife species (i.e., the TRV) 

NOAEL Test Species = NOAEL for the laboratory test species (i.e., the 
toxicological benchmark) 

BW Test Species = Body weight of the laboratory test species 

BW Wildlife Species = Body weight of the wildlife species 

No body size scaling extrapolation was applied to toxicity values obtained from USEPA 
EcoSSL guidance (2005c) since those values are derived using multiple mammal test 
species. 

Toxicity values for birds are not typically extrapolated, regardless of the laboratory test 
species (Sample, et al., 1996).  For example, the NOAEL for a laboratory bird (e.g., a 
mallard duck) would be used exactly to represent a NOAEL for the cactus wren.   

2.4.5.4 Terrestrial Food Chain Modeling Risk Characterization 

As summarized in Tables ERA-26 and ERA-27, the refined scenario LOAEL and 
NOAEL HQs for the mourning dove,  red-tailed hawk, Merriam’s kangaroo rat, and 
desert kit fox exposed to cadmium, lead, and silver in surface soil  were all less than or 
equal to 1.   

The refined scenario LOAEL and NOAEL HQs for the desert shrew exposed to 
cadmium and silver in surface soil were 2 and 16, and 2 and 22, respectively.  If only 
the NOAEL HQs were considered, then these results would suggest the potential for 
adverse impacts to mammal and avian receptors may occur if all exposure 
assumptions are met.  However, the NOAEL, by definition, is a very conservative 
screening criterion.  The LOAEL indicates a concentration above which adverse 
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impacts to individual receptors may occur.  While the HQs calculated using the 
conservative NOAELs are greater than 1, these HQs likely overestimate the exposures 
to desert shrew (and other invertivorous mammals), and likely overestimate the toxicity 
of cadmium and silver to these populations.  Considering the LOAEL HQs (a more 
realistic indicator of toxicity) for the desert shrew are only slightly above 1, and that the 
spatial extent of affected soil is extremely small (less than 0.5 acre), ecological effects 
are unlikely if exposure to SWMU 19 surface soil were to occur in the future.   

The refined scenario LOAEL and NOAEL HQs for the desert kit fox potentially exposed 
to combined surface and subsurface soil were less than 1 for SWMU 19.  These 
results indicate that if kit foxes (or other similar burrowing mammals) are exposed to 
cadmium, lead, or silver in the future, they are not expected to experience adverse 
effects.   

Based on the overall analysis of terrestrial food chain modeling HQs, including the 
limited spatial extent of the affected soil, if exposure to these bioaccumulative COPECs 
were to occur in the future, then adverse effects are not expected for wildlife.  

2.4.5.5 Evaluation of Uncertainties  

Uncertainty is “the imperfect knowledge concerning the present or future state of the 
system under consideration; a component of risk resulting from imperfect knowledge of 
the degree of hazard or of its spatial and temporal distribution,” (USEPA, 1997).  
Uncertainties that may lead to either an overestimate or underestimate of risk are 
associated with each stage of risk assessment.  Uncertainty is inherent to ERA, in part, 
because the sciences of ecology and ecotoxicology are relatively young and not yet 
fully developed (Kapustka and Landis, 1998; Newman, 1998; Emlen and Springman, 
2007; Kapustka, 2008; Suter, 2008).  Uncertainty also exists in many aspects of the 
toxicology relied upon for conducting ERAs (Newman, 1998; Lovett Doust, et al., 1993; 
Dale, et al., 2008). General uncertainties associated with the SLERA are identified on 
Table ERA-4. 

Eighteen constituents, including seven VOCs (i.e., chloroform; 2-chlorophenol; vinyl 
chloride; bis(2-ethylhexyl)phthalate; 2,4-dimethylphenol, diphenylamine (0-10 ft depth 
only]; and hexachlorobenzene),  nine PAHs (i.e., anthracene; benzo[a]pyrene; 
benzo[b]fluoranthene; 1-chloronaphthalene; 2-chloronaphthalene; fluoranthene; 
naphthalene; phenanthrene; and pyrene), one explosive (i.e., 2,6-dinitrotoluene), and 
one inorganic (selenium), were not detected, but had some SQLs greater than the 
screening values.  Because these 18 constituents were not detected in any sample 
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collected from SWMU 19, it is not possible to conduct a quantitative evaluation.  The 
majority of the soil samples collected in 1993, while analyzed using standard laboratory 
methods and instrumentation appropriate for that time period, have SQLs that are 
elevated in relation to SQLs that have become increasingly lower over the past 
approximately 16 year period.  The high SQLs associated with the SWMU 19 data set 
are believed to be the result of outdated laboratory methods and instrumentation rather 
than a function of constituent content within a sample. Therefore, the SQLs associated 
with historical data are considered a minor uncertainty in the risk assessment. 

2.4.6  Ecological Risk Summary 

A SLERA and BERA were completed for SWMU 19.  After the SLERA, four 
constituents (i.e., cadmium, lead, mercury and silver) were selected as COPECs in 
surface soil and in combined surface and subsurface soil because their HQs were 
greater than 1.  In the BERA, cadmium, lead, and silver in surface soil and in combined 
surface and subsurface soil were retained for further evaluation in the food chain 
modeling since they were identified as bioaccumulative.  

Tables ERA-26 and ERA-27 summarize the COPECs in surface soil and combined 
surface and subsurface soil that were carried through the BERA and evaluated in the 
terrestrial food chain model.  Based on the overall analysis of terrestrial food chain 
modeling HQs, including the limited spatial extent of the affected soil, if exposure to 
these bioaccumulative COPECs were to occur in the future, then adverse effects are 
not expected for wildlife.  

2.5 SWMU 19 Summary and Conclusions 

A HHRA was conducted to evaluate exposure to COPCs in surface soil, combined 
surface and subsurface soil, and total soil  for site workers under current and future 
land-use conditions, and construction workers and residents (adult and child) under 
hypothetical future land-use conditions.  

In accordance with NMED guidance (NMED, 2009a), constituent concentrations in 
surface soil and in combined surface and subsurface soil were compared to health-
based screening levels and the calculated ratios summed.  The total ratios were less 
than the NMED target ratio of 1.  The results of this data screening process indicate 
that after comparison to health-based soil screening levels for industrial worker 
exposure, residential exposure, and construction worker exposure, no COPCs were 
selected for surface soil or for combined surface and subsurface soil at SWMU 19.  
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This demonstrates that the constituent concentrations in surface soil and in combined 
surface and subsurface soil at SWMU 19 are unlikely to result in adverse health 
impacts to the following potential receptors via direct contact exposure (i.e., ingestion, 
inhalation of vapor/dust, dermal):   

• Current and future site workers; 

• Future residents (adults and children); and 

• Future construction workers. 

No VOCs were detected in total soil; therefore no COPCs were identified for the vapor 
intrusion evaluation at SWMU 19.  This demonstrates that the constituent 
concentrations in soil at SWMU 19 are unlikely to result in adverse health impacts to 
the following potential receptors via inhalation of indoor air:   

• Future site workers; and 

• Future residents (adults and children). 

A SLERA and BERA were completed for SWMU 19 to evaluate whether ecological 
receptors may be adversely impacted by exposure to site-related constituents detected 
in surface soil and subsurface soil, and to conduct food chain modeling for the 
COPECs identified as bioaccumulative.  The results of the SLERA and BERA for direct 
contact exposure and for food chain modeling indicate there is adequate information to 
conclude that adverse impacts are unlikely to occur for ecological receptors potentially 
exposed to constituents in soil.  Therefore, no further ecological evaluations at SWMU 
19 are warranted. 

There are no adverse environmental impacts associated with SWMU 19 as a result of 
historical site activities and no restrictions need to be applied to current or potential 
future land use at the site.  Accordingly, the site is recommended for no further action 
and should be closed out of the RCRA process. 
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Table Data-1
Soil Risk Assessment Dataset

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organic Compounds
Acetone 0 - 3 0 – - – 0.0202 - 0.0203 – 0.0202 –
Acrolein 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Acrylonitrile 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
Benzene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Bis(2-chloroisopropyl)ether 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Bromodichloromethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Bromomethane 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
2-Butanone 0 - 3 0 – - – 0.0202 - 0.0203 – 0.0202 –
Carbon disulfide 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Carbon tetrachloride 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Chlorobenzene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Chloroethane 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
Chloroform 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Chloromethane 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
2-Chlorophenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Dibenzofuran 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Dibromomethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,2-Dichlorobenzene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,4-Dichlorobenzene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,4 Dichloro-2-butene 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
1,1-Dichloroethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,2-Dichloroethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
cis-1,2-Dichloroethene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
trans-1,2-Dichloroethene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,2-Dichloropropane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
cis-1,3-Dichloropropene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
trans-1,3-Dichloropropene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Ethyl methacrylate 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Ethylbenzene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
Iodomethane 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
Nitrobenzene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Tetrachloroethene 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,1,2,2-Tetrachloroethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,1,1-Trichloroethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,1,2-Trichloroethane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –
1,2,3-Trichloropropane 0 - 3 0 – - – 0.00504 - 0.00507 – 0.00506 –

Frequency of Detection [b]

number of detects / 
number of samples

Detects Sample Quantitation 
Limit

Upper 
Confidence 
Limit on the 

Mean [c]

Maximum Location Arithmetic 
Average

SWMU 19-20_Data_Summaries.xlsx - 3/4/2010 Page 1 of 3



Table Data-1
Soil Risk Assessment Dataset

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Frequency of Detection [b]

number of detects / 
number of samples

Detects Sample Quantitation 
Limit

Upper 
Confidence 
Limit on the 

Mean [c]

Maximum Location Arithmetic 
Average

1,2,4-Trichlorobenzene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Vinyl acetate 0 - 3 0 – - – 0.0202 - 0.0203 – 0.0202 –
Vinyl chloride 0 - 3 0 – - – 0.0101 - 0.0101 – 0.0101 –
Semi Volatile Organic Compounds
Benzidine 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
Benzoic acid 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
Benzyl alcohol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Bis(2-ethylhexyl)phthalate 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
4-Chloro-3-methylphenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
3,3'-Dichlorobenzidine 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2,4-Dichlorophenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2,4-Dimethylphenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2,4-Dinitrophenol 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
2,4-Dinitrotoluene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
1,2-Diphenylhydrazine 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
4,6-Dinitro-2-methylphenol 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
Diphenylamine 0 - 3 0 – - – 1.01 - 1.01 – 1.01 –
Hexachlorobenzene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Hexachlorocyclopentadiene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Hexachloroethane 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2-Methylphenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2-Nitroaniline 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
3-Nitroaniline 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
2-Nitrophenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
4-Nitrophenol 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
n-Nitrosodiphenylamine 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Pentachlorophenol 0 - 3 0 – - – 1.61 - 1.62 – 1.62 –
Phenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2,4,5-Trichlorophenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2,4,6-Trichlorophenol 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Acenaphthylene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Anthracene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Benzo(a)anthracene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Benzo(a)pyrene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Benzo(b)fluoranthene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Benzo(g,h,i)perylene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –

SWMU 19-20_Data_Summaries.xlsx - 3/4/2010 Page 2 of 3



Table Data-1
Soil Risk Assessment Dataset

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Frequency of Detection [b]

number of detects / 
number of samples

Detects Sample Quantitation 
Limit

Upper 
Confidence 
Limit on the 

Mean [c]

Maximum Location Arithmetic 
Average

Benzo(k)fluoranthene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
1-Chloronaphthalene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2-Chloronaphthalene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Fluoranthene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Fluorene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Indeno(1,2,3-cd)pyrene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
2-Methylnaphthalene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Naphthalene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Phenanthrene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Pyrene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons (TPH) 5 - 5 100 68.3 - 234 – - – SWMU 19 SB-02(12/4/1993) 124 –
Explosives
2,6-Dinitrotoluene 0 - 3 0 – - – 0.333 - 0.335 – 0.334 –
Inorganics
Arsenic 0 - 5 0 – - – 2.74 - 2.74 – 2.74 –
Barium 1 - 5 20 193 - 193 25.2 - 25.5 SWMU 19 SB-02(12/4/1993) 58.8 –
Cadmium 1 - 5 20 38.5 - 38.5 5.04 - 5.1 SWMU 19 SB-02(12/4/1993) 11.7 –
Chromium 0 - 5 0 – - – 23.6 - 23.6 – 23.6 –
Lead 5 - 5 100 22.2 - 46.2 – - – SWMU 20 SB-01(12/4/1993) 32.9 –
Mercury 5 - 5 100 0.0612 - 0.644 – - – SWMU 19 SB-02(12/4/1993) 0.24 –
Selenium 0 - 5 0 – - – 2.77 - 2.77 – 2.77 –
Silver 1 - 5 20 59.8 - 59.8 25.2 - 25.5 SWMU 19 SB-02(12/4/1993) 32.2 –

Notes:
– = Not analyzed/ not applicable.
mg/kg = Milligrams per kilogram.

[a] Only constituents analyzed are presented.
For duplicate samples, the highest detected value or the lowest sample quantitation limit were used. 
For constituents analyzed in two methods, the result of the more precise method was used.

[b] Frequency of detection (FOD) = number of detects / total number of samples analyzed.
[c] The upper confidence limits on the mean (UCLs) were calculated using ProUCL 4.0 if a sufficient number of samples were collected.  
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Table Data-2
Soil Risk Assessment Dataset
Soil 0-10 foot Depth Interval

Solid Waste Managment Unit 19
Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organic Compounds
Acetone 0 - 9 0 – - – 0.02 - 0.0211 – 0.0204 –
Acrolein 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Acrylonitrile 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
Benzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Bis(2-chloroisopropyl)ether 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Bromodichloromethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Bromomethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
2-Butanone 0 - 9 0 – - – 0.02 - 0.0211 – 0.0204 –
Carbon disulfide 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Carbon tetrachloride 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Chlorobenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Chloroethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
Chloroform 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Chloromethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
2-Chlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Dibenzofuran 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Dibromomethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,2-Dichlorobenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,4-Dichlorobenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,4 Dichloro-2-butene 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
1,1-Dichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,2-Dichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
cis-1,2-Dichloroethene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
trans-1,2-Dichloroethene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,2-Dichloropropane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
cis-1,3-Dichloropropene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
trans-1,3-Dichloropropene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Ethyl methacrylate 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Ethylbenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
Iodomethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
Nitrobenzene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Tetrachloroethene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,1,2,2-Tetrachloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,1,1-Trichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,1,2-Trichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –
1,2,3-Trichloropropane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 –

number of detects / 
number of samples

Frequency of Detection [b] Detects Sample Quantitation 
Limit

Maximum Location

Upper 
Confidence 
Limit on the 

Mean [c]

Arithmetic 
Average
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Table Data-2
Soil Risk Assessment Dataset
Soil 0-10 foot Depth Interval

Solid Waste Managment Unit 19
Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

number of detects / 
number of samples

Frequency of Detection [b] Detects Sample Quantitation 
Limit

Maximum Location

Upper 
Confidence 
Limit on the 

Mean [c]

Arithmetic 
Average

1,2,4-Trichlorobenzene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Vinyl acetate 0 - 9 0 – - – 0.02 - 0.0211 – 0.0204 –
Vinyl chloride 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 –
Semi Volatile Organic Compounds
Benzidine 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
Benzoic acid 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
Benzyl alcohol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Bis(2-ethylhexyl)phthalate 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
4-Chloro-3-methylphenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
3,3'-Dichlorobenzidine 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2,4-Dichlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2,4-Dimethylphenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2,4-Dinitrophenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
2,4-Dinitrotoluene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
1,2-Diphenylhydrazine 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
4,6-Dinitro-2-methylphenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
Diphenylamine 0 - 9 0 – - – 1 - 1.05 – 1.02 –
Hexachlorobenzene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Hexachlorocyclopentadiene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Hexachloroethane 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2-Methylphenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2-Nitroaniline 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
3-Nitroaniline 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
2-Nitrophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
4-Nitrophenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
n-Nitrosodiphenylamine 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Pentachlorophenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 –
Phenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2,4,5-Trichlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2,4,6-Trichlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Acenaphthylene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Anthracene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Benzo(a)anthracene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Benzo(a)pyrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Benzo(b)fluoranthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Benzo(g,h,i)perylene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
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Table Data-2
Soil Risk Assessment Dataset
Soil 0-10 foot Depth Interval

Solid Waste Managment Unit 19
Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

number of detects / 
number of samples

Frequency of Detection [b] Detects Sample Quantitation 
Limit

Maximum Location

Upper 
Confidence 
Limit on the 

Mean [c]

Arithmetic 
Average

Benzo(k)fluoranthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
1-Chloronaphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2-Chloronaphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Fluoranthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Fluorene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Indeno(1,2,3-cd)pyrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
2-Methylnaphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Naphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Phenanthrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Pyrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons (TPH) 7 - 11 63.6 39.8 - 234 30.2 - 31.6 SWMU 19 SB-02(12/4/1993) 76.9 115.7
Explosives
2,6-Dinitrotoluene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 –
Inorganics
Arsenic 0 - 11 0 – - – 2.74 - 2.74 – 2.74 –
Barium 3 - 11 27.3 26.5 - 193 25.2 - 26.4 SWMU 19 SB-02(12/4/1993) 41 –
Cadmium 1 - 11 9.09 38.5 - 38.5 5.03 - 5.27 SWMU 19 SB-02(12/4/1993) 8.13 –
Chromium 0 - 11 0 – - – 23.6 - 23.6 – 23.6 –
Lead 11 - 11 100 4.46 - 46.2 – - – SWMU 20 SB-01(12/4/1993) 19.2 27.53
Mercury 9 - 11 81.8 0.0211 - 0.644 0.0201 - 0.0206 SWMU 19 SB-02(12/4/1993) 0.13 0.501
Selenium 0 - 11 0 – - – 2.77 - 2.77 – 2.77 –
Silver 1 - 11 9.09 59.8 - 59.8 25.2 - 26.4 SWMU 19 SB-02(12/4/1993) 28.6 –

Notes:
– = Not analyzed/ not applicable.
mg/kg = Milligrams per kilogram.

[a] Only constituents analyzed are presented.
For duplicate samples, the highest detected value or the lowest sample quantitation limit were used. 
For constituents analyzed in two methods, the result of the more precise method was used.

[b] Frequency of detection (FOD) = number of detects / total number of samples analyzed.
[c] The upper confidence limits on the mean (UCLs) were calculated using ProUCL 4.0 if a sufficient number of samples were collected.  
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Table Data-3
Soil Risk Assessment Dataset

Total Soil Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Volatile Organic Compounds
Acetone 0 - 9 0 – - – 0.02 - 0.0211 – 0.0204 – Y
Acrolein 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Acrylonitrile 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
Benzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Bis(2-chloroisopropyl)ether 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Bromodichloromethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Bromomethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
2-Butanone 0 - 9 0 – - – 0.02 - 0.0211 – 0.0204 – Y
Carbon disulfide 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Carbon tetrachloride 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Chlorobenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Chloroethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
Chloroform 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Chloromethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
2-Chlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Dibenzofuran 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Dibromomethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,2-Dichlorobenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,4-Dichlorobenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,4 Dichloro-2-butene 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
1,1-Dichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,2-Dichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
cis-1,2-Dichloroethene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
trans-1,2-Dichloroethene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,2-Dichloropropane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
cis-1,3-Dichloropropene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
trans-1,3-Dichloropropene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Ethyl methacrylate 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Ethylbenzene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
Iodomethane 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
Nitrobenzene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Tetrachloroethene 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,1,2,2-Tetrachloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,1,1-Trichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,1,2-Trichloroethane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y
1,2,3-Trichloropropane 0 - 9 0 – - – 0.005 - 0.00527 – 0.00509 – Y

number of detects / 
number of samples

Frequency of Detection [b] Detects Sample Quantitation 
Limit

Maximum Location

Upper 
Confidence 
Limit on the 

Mean [c]

Arithmetic 
Average

Volatile [d]  
(YES/no)

SWMU 19-20_Data_Summaries.xlsx - 3/4/2010 Page 1 of 3



Table Data-3
Soil Risk Assessment Dataset

Total Soil Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

number of detects / 
number of samples

Frequency of Detection [b] Detects Sample Quantitation 
Limit

Maximum Location

Upper 
Confidence 
Limit on the 

Mean [c]

Arithmetic 
Average

Volatile [d]  
(YES/no)

1,2,4-Trichlorobenzene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Vinyl acetate 0 - 9 0 – - – 0.02 - 0.0211 – 0.0204 – Y
Vinyl chloride 0 - 9 0 – - – 0.01 - 0.0105 – 0.0102 – Y
Semi Volatile Organic Compounds
Benzidine 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
Benzoic acid 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
Benzyl alcohol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Bis(2-ethylhexyl)phthalate 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
4-Chloro-3-methylphenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
3,3'-Dichlorobenzidine 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2,4-Dichlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2,4-Dimethylphenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2,4-Dinitrophenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
2,4-Dinitrotoluene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
1,2-Diphenylhydrazine 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
4,6-Dinitro-2-methylphenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
Diphenylamine 0 - 9 0 – - – 1 - 1.05 – 1.02 – N
Hexachlorobenzene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Hexachlorocyclopentadiene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Hexachloroethane 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2-Methylphenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2-Nitroaniline 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
3-Nitroaniline 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
2-Nitrophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
4-Nitrophenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
n-Nitrosodiphenylamine 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Pentachlorophenol 0 - 9 0 – - – 1.6 - 1.69 – 1.63 – N
Phenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2,4,5-Trichlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2,4,6-Trichlorophenol 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Acenaphthylene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Anthracene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Benzo(a)anthracene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Benzo(a)pyrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Benzo(b)fluoranthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Benzo(g,h,i)perylene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
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Table Data-3
Soil Risk Assessment Dataset

Total Soil Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent [a] FOD Min - Max Min - Max
% (mg/kg) (mg/kg) (mg/kg) (mg/kg)

number of detects / 
number of samples

Frequency of Detection [b] Detects Sample Quantitation 
Limit

Maximum Location

Upper 
Confidence 
Limit on the 

Mean [c]

Arithmetic 
Average

Volatile [d]  
(YES/no)

Benzo(k)fluoranthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
1-Chloronaphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
2-Chloronaphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Fluoranthene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Fluorene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Indeno(1,2,3-cd)pyrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
2-Methylnaphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Naphthalene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Phenanthrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – Y
Pyrene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons (TPH) 7 - 11 63.6 39.8 - 234 30.2 - 31.6 SWMU 19 SB-02(12/4/1993) 76.9 115.7 N
Explosives
2,6-Dinitrotoluene 0 - 9 0 – - – 0.33 - 0.348 – 0.336 – N
Inorganics
Arsenic 0 - 11 0 – - – 2.74 - 2.74 – 2.74 – N
Barium 3 - 11 27.3 26.5 - 193 25.2 - 26.4 SWMU 19 SB-02(12/4/1993) 41 – N
Cadmium 1 - 11 9.09 38.5 - 38.5 5.03 - 5.27 SWMU 19 SB-02(12/4/1993) 8.13 – N
Chromium 0 - 11 0 – - – 23.6 - 23.6 – 23.6 – N
Lead 11 - 11 100 4.46 - 46.2 – - – SWMU 20 SB-01(12/4/1993) 19.2 27.53 N
Mercury 9 - 11 81.8 0.0211 - 0.644 0.0201 - 0.0206 SWMU 19 SB-02(12/4/1993) 0.13 0.501 N
Selenium 0 - 11 0 – - – 2.77 - 2.77 – 2.77 – N
Silver 1 - 11 9.09 59.8 - 59.8 25.2 - 26.4 SWMU 19 SB-02(12/4/1993) 28.6 – N

Notes:
– = Not analyzed/ not applicable.
mg/kg = Milligrams per kilogram.

[a] Only constituents analyzed are presented.
For duplicate samples, the highest detected value or the lowest sample quantitation limit were used. 
For constituents analyzed in two methods, the result of the more precise method was used.

[b] Frequency of detection (FOD) = number of detects / total number of samples analyzed.
[c] The upper confidence limits on the mean (UCLs) were calculated using ProUCL 4.0 if a sufficient number of samples were collected.  
[d] Only constituents identified as volatile will be evaluated for the vapor intrusion pathway.
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Table HHRA-1
Screening Levels for the Protection of Human Health - Soil

SWMU 19, Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent Residential Industrial Residential Industrial Construction
mg/kg mg/kg mg/kg

Volatile Organic Compounds
Acetone 6.75E+04 n 8.51E+05 nls 2.63E+05 nls 6.10E+04 n 6.30E+05 nms 6.75E+04 n 8.51E+05 nls 2.63E+05 nls
Acrolein 6.46E-01 n 2.06E+00 n 1.83E+00 n 1.50E-01 n 6.50E-01 n 6.46E-01 n 2.06E+00 n 1.83E+00 n
Acrylonitrile 5.97E+00 c 3.14E+01 c 2.90E+02 n 2.40E+00 c 1.20E+01 c 5.97E+00 c 3.14E+01 c 2.90E+02 n
Benzene 1.55E+01 c 8.54E+01 c 4.71E+02 n 1.10E+01 c 5.40E+01 c 1.55E+01 c 8.54E+01 c 4.71E+02 n
Bis(2-chloroisopropyl)ether 9.15E+01 c 4.54E+02 c 3.10E+03 cs NA NA 9.15E+01 c 4.54E+02 c 3.10E+03 cs
Bromodichloromethane 5.25E+00 c 2.92E+01 c 3.50E+03 cs 2.70E+00 c 1.40E+01 c 5.25E+00 c 2.92E+01 c 3.50E+03 cs
Bromomethane 2.23E+01 n 8.36E+01 n 6.71E+01 n 7.30E+00 n 3.20E+01 n 2.23E+01 n 8.36E+01 n 6.71E+01 n
2-Butanone (MEK) 3.96E+04 n 3.69E+05 nl 1.48E+05 nls 2.80E+04 n 2.00E+05 nms 3.96E+04 n 3.69E+05 nl 1.48E+05 nls
Carbon disulfide 1.94E+03 ns 7.54E+03 ns 5.89E+03 ns 8.20E+02 ns 3.70E+03 ns 1.94E+03 ns 7.54E+03 ns 5.89E+03 ns
Carbon tetrachloride 4.38E+00 c 2.43E+01 c 1.99E+02 n 2.50E+00 c 1.20E+01 c 4.38E+00 c 2.43E+01 c 1.99E+02 n
Chlorobenzene 5.08E+02 ns 2.14E+03 n 1.58E+03 ns 2.90E+02 n 1.40E+03 ns 5.08E+02 ns 2.14E+03 n 1.58E+03 ns
Chloroethane 4.36E+04 ns 1.37E+05 nls 1.23E+05 nls 1.50E+04 ns 6.10E+04 ns 4.36E+04 ns 1.37E+05 nls 1.23E+05 nls
Chloroform 5.72E+00 c 3.19E+01 c 6.71E+02 c 2.90E+00 c 1.50E+01 c 5.72E+00 c 3.19E+01 c 6.71E+02 c
Chloromethane 3.56E+01 c 1.98E+02 c 1.13E+03 n 1.20E+02 n 5.00E+02 n 3.56E+01 c 1.98E+02 c 1.13E+03 n
2-Chlorophenol 3.91E+02 n 5.68E+03 n 1.55E+03 n 3.90E+02 n 5.10E+03 n 3.91E+02 n 5.68E+03 n 1.55E+03 n
Dibenzofuran NA NA NA 7.80E+01 n 1.00E+03 ns 7.80E+01 n 1.00E+03 ns 2.25E+02 n_calc
Dibromomethane 7.82E+02 n 1.14E+04 ns 3.10E+03 ns 2.50E+01 n 1.10E+02 n 7.82E+02 n 1.14E+04 ns 3.10E+03 ns
1,2-Dichlorobenzene 3.01E+03 ns 1.43E+04 ns 9.71E+03 ns 1.90E+03 ns 9.80E+03 ns 3.01E+03 ns 1.43E+04 ns 9.71E+03 ns
1,4-Dichlorobenzene 3.22E+01 c 1.80E+02 c 3.78E+03 cs 2.40E+01 c 1.20E+02 c 3.22E+01 c 1.80E+02 c 3.78E+03 cs
1,4-Dichloro-2-butene 4.60E-02 c 2.58E-01 c 5.80E+00 c 6.50E-02 c 3.30E-01 c 4.60E-02 c 2.58E-01 c 5.80E+00 c
1,1-Dichloroethane 6.29E+01 c 3.50E+02 c 6.88E+03 cs 3.30E+01 c 1.70E+02 c 6.29E+01 c 3.50E+02 c 6.88E+03 cs
1,2-Dichloroethane 7.74E+00 c 4.28E+01 c 7.51E+02 c 4.30E+00 c 2.20E+01 c 7.74E+00 c 4.28E+01 c 7.51E+02 c
cis-1,2-Dichloroethene 7.82E+02 n 1.14E+04 ns 3.10E+03 cs 7.80E+02 n 1.00E+04 ns 7.82E+02 n 1.14E+04 ns 3.10E+03 cs
trans-1,2-Dichloroethene 2.73E+02 n 9.95E+02 n 8.14E+02 n 1.50E+02 n 6.90E+02 n 2.73E+02 n 9.95E+02 n 8.14E+02 n
1,2-Dichloropropane 1.47E+01 c 8.17E+01 c 1.17E+02 n 8.90E+00 c 4.50E+01 c 1.47E+01 c 8.17E+01 c 1.17E+02 n
cis-1,3-Dichloropropene 2.35E+01 c 1.26E+02 c 5.10E+02 n 1.70E+01 c 8.10E+01 c 2.35E+01 c 1.26E+02 c 5.10E+02 n
trans-1,3-Dichloropropene 2.35E+01 c 1.26E+02 c 5.10E+02 n 1.70E+01 c 8.10E+01 c 2.35E+01 c 1.26E+02 c 5.10E+02 n
Ethyl methacrylate 7.04E+03 ns 1.02E+05 nls 2.79E+04 ns 7.00E+03 ns 9.20E+04 ns 7.04E+03 ns 1.02E+05 nls 2.79E+04 ns
Ethylbenzene 6.97E+01 c 3.85E+02 c 6.63E+03 cs 5.40E+01 c 2.70E+02 c 6.97E+01 c 3.85E+02 c 6.63E+03 cs
Iodomethane NA NA NA NA NA 5.96E+00 n_calc 2.26E+01 n_calc 1.97E+01 n_calc
Nitrobenzene 4.94E+01 c 2.77E+02 c 5.20E+02 n 4.80E+01 c 2.40E+02 c 4.94E+01 c 2.77E+02 c 5.20E+02 n
Tetrachloroethene 6.99E+00 c 3.64E+01 c 3.38E+02 cs 5.50E+00 c 2.60E+01 c 6.99E+00 c 3.64E+01 c 3.38E+02 cs
1,1,2,2-Tetrachloroethane 7.98E+00 c 4.33E+01 c 5.99E+02 c 5.60E+00 c 2.80E+01 c 7.98E+00 c 4.33E+01 c 5.99E+02 c
1,1,1-Trichloroethane 2.18E+04 ns 7.71E+04 ns 6.43E+04 ns 8.70E+03 ns 3.80E+04 ns 2.18E+04 ns 7.71E+04 ns 6.43E+04 ns
1,1,2-Trichloroethane 1.72E+01 c 9.43E+01 c 1.24E+03 ns 1.10E+01 c 5.30E+01 c 1.72E+01 c 9.43E+01 c 1.24E+03 ns
1,2,3-Trichloropropane 9.15E-01 c 4.54E+00 c 3.10E+01 c 5.00E-02 c 9.50E-01 c 9.15E-01 c 4.54E+00 c 3.10E+01 c
1,2,4-Trichlorobenzene 1.43E+02 ns 5.25E+02 ns 4.27E+02 ns 2.20E+02 c 9.90E+02 c 1.43E+02 ns 5.25E+02 ns 4.27E+02 ns
Vinyl acetate 3.65E+03 n 1.19E+04 ns 1.05E+04 ns 9.70E+02 n 4.10E+03 ns 3.65E+03 n 1.19E+04 ns 1.05E+04 ns
Vinyl chloride 8.65E-01 c 2.59E+01 c 2.48E+02 c 6.00E-01 c 1.70E+01 c 8.65E-01 c 2.59E+01 c 2.48E+02 c

Site Soil Regional Screening Level [c]

(mg/kg)

NMED Soil Regional Screening Level [a]

Adjusted Soil Regional 
Screening Level 

(Soil RSL) [b]

(mg/kg) (mg/kg) (mg/kg)(mg/kg)
Residential Soil 

Industrial/ 
Occupational Soil      

Construction 
Worker Soil 
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Table HHRA-1
Screening Levels for the Protection of Human Health - Soil

SWMU 19, Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent Residential Industrial Residential Industrial Construction
mg/kg mg/kg mg/kg

Site Soil Regional Screening Level [c]

(mg/kg)

NMED Soil Regional Screening Level [a]

Adjusted Soil Regional 
Screening Level 

(Soil RSL) [b]

(mg/kg) (mg/kg) (mg/kg)(mg/kg)
Residential Soil 

Industrial/ 
Occupational Soil      

Construction 
Worker Soil 

Semi Volatile Organic Compounds
Benzidine 2.11E-02 c 8.33E-02 c 7.20E-01 c 5.00E-03 c 7.50E-02 c 2.11E-02 c 8.33E-02 c 7.20E-01 c
Benzoic acid NA NA NA 2.40E+05 nm 2.50E+06 nm 2.40E+05 nm 2.50E+06 nm 9.53E+05 n_calc
Benzyl alcohol NA NA NA 6.10E+03 n 6.20E+04 n 6.10E+03 n 6.20E+04 n 1.19E+05 n_calc
Bis(2-ethylhexyl) phthalate 3.47E+02 c 1.37E+03 c 4.76E+03 n 3.50E+02 c 1.20E+03 c 3.47E+02 c 1.37E+03 c 4.76E+03 n
4-Chloro-3-methylphenol NA NA NA 6.10E+03 n 6.20E+04 n 6.10E+03 n 6.20E+04 n NA
3,3'-Dichlorobenzidine NA NA NA 1.10E+01 c 3.80E+01 c 1.10E+01 c 3.80E+01 c 3.50E+02 c_calc
2,4-Dichlorophenol 1.83E+02 n 2.05E+03 n 7.15E+02 n 1.80E+02 n 1.80E+03 n 1.83E+02 n 2.05E+03 n 7.15E+02 n
2,4-Dimethylphenol 1.22E+03 n 1.37E+04 n 4.76E+03 n 1.20E+03 n 1.20E+04 n 1.22E+03 n 1.37E+04 n 4.76E+03 n
2,4-Dinitrophenol 1.22E+02 n 1.37E+03 n 4.76E+02 n 1.20E+02 n 1.20E+03 n 1.22E+02 n 1.37E+03 n 4.76E+02 n
2,4-Dinitrotoluene 1.57E+01 c 1.03E+02 c 4.76E+02 n 1.60E+01 c 5.50E+01 c 1.57E+01 c 1.03E+02 c 4.76E+02 n
1,2-Diphenylhydrazine 6.08E+00 c 2.39E+01 c 2.07E+02 c 6.10E+00 c 2.20E+01 c 6.08E+00 c 2.39E+01 c 2.07E+02 c
Diphenylamine NA NA NA 1.50E+03 n 1.50E+04 n 1.50E+03 n 1.50E+04 n 5.96E+03 n_calc
Hexachlorobenzene 3.04E+00 c 1.20E+01 c 1.03E+02 c 3.00E+00 c 1.10E+01 c 3.04E+00 c 1.20E+01 c 1.03E+02 c
Hexachlorocyclopentadiene 3.67E+02 n 4.10E+03 n 8.11E+02 n 3.70E+02 n 3.70E+03 n 3.67E+02 n 4.10E+03 n 8.11E+02 n
Hexachloroethane 6.11E+01 n 6.84E+02 n 2.38E+02 n 3.50E+02 c 1.20E+03 c 6.11E+01 n 6.84E+02 n 2.38E+02 n
2-Methyl-4,6-dinitrophenol NA NA NA 6.10E+00 n 6.20E+01 n 6.10E+00 n 6.20E+01 n 2.38E+01 n_calc
2-Methylphenol NA NA NA 3.10E+03 n 3.10E+04 n 3.10E+03 n 3.10E+04 n 1.19E+04 n_calc
2-Nitroaniline NA NA NA 6.10E+02 n 6.00E+03 n 6.10E+02 n 6.00E+03 n 2.23E+02 n_calc
3-Nitroaniline NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA
n-Nitrosodiphenylamine 9.93E+02 c 3.91E+03 c 3.40E+04 c 9.90E+02 c 3.50E+03 c 9.93E+02 c 3.91E+03 c 3.40E+04 c
Pentachlorophenol 2.98E+01 c 1.00E+02 c 1.03E+03 c 3.00E+01 c 9.00E+01 c 2.98E+01 c 1.00E+02 c 1.03E+03 c
Phenol 1.83E+04 n 2.05E+05 nl 6.88E+04 n 1.80E+04 n 1.80E+05 nm 1.83E+04 n 2.05E+05 nl 6.88E+04 n
2,4,5-Trichlorophenol 6.11E+03 n 6.84E+04 n 2.38E+04 n 6.10E+03 n 6.20E+04 n 6.11E+03 n 6.84E+04 n 2.38E+04 n
2,4,6-Trichlorophenol 6.11E+01 n 6.84E+02 n 2.38E+02 n 4.40E+02 c 1.60E+03 c 6.11E+01 n 6.84E+02 n 2.38E+02 n
Polycyclic Aromatic Hydrocarbons
Acenaphthene 3.44E+03 ns 3.67E+04 ns 1.86E+04 n 3.40E+03 n 3.30E+04 n 3.44E+03 ns 3.67E+04 ns 1.86E+04 n
Acenaphthylene NA NA NA NA NA 3.44E+03 n_calc 3.67E+04 n_calc 1.34E+04 n_calc
Anthracene 1.72E+04 ns 1.83E+05 nl 6.68E+04 ns 1.70E+04 n 1.70E+05 nm 1.72E+04 ns 1.83E+05 nl 6.68E+04 ns
Benzo(a)anthracene 6.21E+00 c 2.34E+01 c 2.13E+02 c 1.50E+00 c 2.10E+01 c 6.21E+00 c 2.34E+01 c 2.13E+02 c
Benzo(a)pyrene 6.21E-01 c 2.34E+00 c 2.13E+01 c 1.50E-01 c 2.10E+00 c 6.21E-01 c 2.34E+00 c 2.13E+01 c
Benzo(b)fluoranthene 6.21E+00 c 2.34E+01 c 2.13E+02 c 1.50E+00 c 2.10E+01 c 6.21E+00 c 2.34E+01 c 2.13E+02 c
Benzo(g,h,i)perylene NA NA NA NA NA 1.72E+03 n_calc 1.83E+04 n_calc 6.68E+03 n_calc
Benzo(k)fluoranthene 6.21E+01 c 2.34E+02 c 2.06E+03 c 1.50E+01 c 2.10E+02 c 6.21E+01 c 2.34E+02 c 2.06E+03 c
1-Chloronaphthalene 6.26E+03 ns 9.08E+04 ns 2.48E+04 ns 6.30E+03 ns 8.20E+04 ns 6.26E+03 ns 9.08E+04 ns 2.48E+04 ns
2-Chloronaphthalene 6.26E+03 ns 9.08E+04 ns 2.48E+04 ns 6.30E+03 ns 8.20E+04 ns 6.26E+03 ns 9.08E+04 ns 2.48E+04 ns
Fluoranthene 2.29E+03 n 2.44E+04 n 8.91E+03 n 2.30E+03 n 2.20E+04 n 2.29E+03 n 2.44E+04 n 8.91E+03 n
Fluorene 2.29E+03 ns 2.44E+04 ns 8.91E+03 ns 2.30E+03 n 2.20E+04 n 2.29E+03 ns 2.44E+04 ns 8.91E+03 ns
Indeno(1,2,3-c,d)pyrene 6.21E+00 c 2.34E+01 c 2.13E+02 c 1.50E+00 c 2.10E+01 c 6.21E+00 c 2.34E+01 c 2.13E+02 c
2-Methylnaphthalene NA NA NA 3.10E+02 n 4.10E+03 ns 3.10E+02 n 4.10E+03 ns 8.91E+02 n_calc
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Table HHRA-1
Screening Levels for the Protection of Human Health - Soil

SWMU 19, Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Constituent Residential Industrial Residential Industrial Construction
mg/kg mg/kg mg/kg

Site Soil Regional Screening Level [c]

(mg/kg)

NMED Soil Regional Screening Level [a]

Adjusted Soil Regional 
Screening Level 

(Soil RSL) [b]

(mg/kg) (mg/kg) (mg/kg)(mg/kg)
Residential Soil 

Industrial/ 
Occupational Soil      

Construction 
Worker Soil 

Naphthalene 4.50E+01 c 2.52E+02 cs 7.02E+02 ns 3.60E+01 c 1.80E+02 c 4.50E+01 c 2.52E+02 cs 7.02E+02 ns
Phenanthrene 1.83E+03 ns 2.05E+04 ns 7.15E+03 ns NA NA 1.83E+03 ns 2.05E+04 ns 7.15E+03 ns
Pyrene 1.72E+03 ns 1.83E+04 ns 6.68E+03 ns 1.70E+03 n 1.70E+04 n 1.72E+03 ns 1.83E+04 ns 6.68E+03 ns
TPH 4.40E+02 8.90E+02 NA NA NA 4.40E+02 8.90E+02 NA
Explosives
2,6-Dinitrotoluene 6.12E+01 n 6.87E+02 n 2.39E+02 n 6.10E+01 n 6.20E+02 n 6.12E+01 n 6.87E+02 n 2.39E+02 n
Inorganics
Arsenic 3.90E+00 c 1.77E+01 c 6.54E+01 n 3.90E+00 c 1.60E+01 c 3.90E+00 c 1.77E+01 c 6.54E+01 n
Barium 1.56E+04 n 2.24E+05 nl 4.35E+03 n 1.50E+04 n 1.90E+05 nm 1.56E+04 n 2.24E+05 nl 4.35E+03 n
Cadmium 7.79E+01 n 1.12E+03 n 3.09E+02 n 7.00E+01 n 8.00E+02 n 7.79E+01 n 1.12E+03 n 3.09E+02 n
Chromium 2.19E+02 n 2.92E+03 n 4.49E+02 n 1.29E+01 c 6.60E+01 c 2.19E+02 n 2.92E+03 n 4.49E+02 n
Lead 4.00E+02 IEUBK 8.00E+02 IEUBK 8.00E+02 IEUBK 4.00E+02 nL 8.00E+02 nL 4.00E+02 IEUBK 8.00E+02 IEUBK 8.00E+02 IEUBK
Mercury 7.71E+00 ns 4.99E+01 n 6.36E+01 ns 5.60E+00 ns 3.40E+01 ns 7.71E+00 ns 4.99E+01 n 6.36E+01 ns
Selenium 3.91E+02 n 5.68E+03 n 1.55E+03 n 3.90E+02 n 5.10E+03 n 3.91E+02 n 5.68E+03 n 1.55E+03 n
Silver 3.91E+02 n 5.68E+03 n 1.55E+03 n 3.90E+02 n 5.10E+03 n 3.91E+02 n 5.68E+03 n 1.55E+03 n

Notes:
mg/kg = Milligrams per kilogram.

c = carcinogen.
n = noncarcinogenic.
cs = carcinogenc, NMED SSL may exceed saturation.
ns = noncarcinongen, NMED SSL may exceed saturation.
nl = noncarcinogen, NMED SSL may exceed ceiling limit. 
nls = noncarcinogen, NMED SSL may exceed both saturation and ceiling limit.

c_calc = Calculated based on cancer effects.
IEUBK = Integrated Exposure Uptake Biokinetic.
max = For certain inorganic and semivolatile organic compounds (SVOCs) that exhibit relatively low toxicity, a non risk-based maximum concentration of 

1E+05 mg/kg is given. When the risk-based SSL exceeds that level. These are noted as “max” in the table.
n-calc = Calculated based on noncancer effects.

sat = SSLs for certain volatile chemicals are determined based on a ceiling limit concentration termed the soil saturation limit (and denoted as Csat) above which 
these chemicals may occur as nonaqueous phase liquids (NAPLs) in soil. These are noted as “sat” in the table.

NA = Not available.

[a]
[b]

<  The screening level for lead is based on noncancer effects but uses blood lead level estimates rather than a hazard quotient.
[c] Site screening levels were selected from following critieria: NMED SLs then adjusted USEPA RSLs. For the construction scenario, screening levels were calculated based on NMED 

soil screening guidance (2006) where not available in guidance.

The adjusted screening levels were regional screening levels for the residential and industrial scenarios from USEPA (2009).  Screening levels based on cancer effects were 
adjusted by a factor of 10 to reflect a target risk of 1 x10-5.  

c = cancer; n = noncancer; m = Concentration may exceed ceiling limit; s = Concentration may exceed saturation concentration (Csat).

Values are from New Mexico Environment Department (NMED), "Soil Screening Levels" (December 2009) with the exception of TPH, those are from NMED "TPH Screening 
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Table HHRA-2
Selection of Constituents of Potential Concern in Soil - Based on Maximum Detected Concentration

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Max Site Screening Level (SL) [b] Residential Scenario Industrial Scenario Constituent of Potential
Detection (FOD) Detect SQL Max / SL Max / SL Max / SL Max / SL

FOD [a] Residential Industrial (cancer) (noncancer) (cancer) (noncancer) Residential Industrial
Constituent % (mg/kg) (mg/kg) Scenario Scenario

Volatile Organic Compounds
Acetone 0 / 3 0 – 0.0203 6.75E+04 n 8.51E+05 n – – – – – – no no
Acrolein 0 / 3 0 – 0.0051 6.46E-01 n 2.06E+00 n – – – – – – no no
Acrylonitrile 0 / 3 0 – 0.0101 5.97E+00 c 3.14E+01 c – – – – – – no no
Benzene 0 / 3 0 – 0.0051 1.55E+01 c 8.54E+01 c – – – – – – no no
Bis(2-chloroisopropyl)ether 0 / 3 0 – 0.335 9.15E+01 c 4.54E+02 c – – – – – – no no
Bromodichloromethane 0 / 3 0 – 0.0051 5.25E+00 c 2.92E+01 c – – – – – – no no
Bromomethane 0 / 3 0 – 0.0101 2.23E+01 n 8.36E+01 n – – – – – – no no
2-Butanone 0 / 3 0 – 0.0203 3.96E+04 n 3.69E+05 n – – – – – – no no
Carbon disulfide 0 / 3 0 – 0.0051 1.94E+03 n 7.54E+03 n – – – – – – no no
Carbon tetrachloride 0 / 3 0 – 0.0051 4.38E+00 c 2.43E+01 c – – – – – – no no
Chlorobenzene 0 / 3 0 – 0.0051 5.08E+02 n 2.14E+03 n – – – – – – no no
Chloroethane 0 / 3 0 – 0.0101 4.36E+04 n 1.37E+05 n – – – – – – no no
Chloroform 0 / 3 0 – 0.0051 5.72E+00 c 3.19E+01 c – – – – – – no no
Chloromethane 0 / 3 0 – 0.0101 3.56E+01 c 1.98E+02 c – – – – – – no no
2-Chlorophenol 0 / 3 0 – 0.335 3.91E+02 n 5.68E+03 n – – – – – – no no
Dibenzofuran 0 / 3 0 – 0.335 7.80E+01 n 1.00E+03 n – – – – – – no no
Dibromomethane 0 / 3 0 – 0.0051 7.82E+02 n 1.14E+04 n – – – – – – no no
1,2-Dichlorobenzene 0 / 3 0 – 0.0051 3.01E+03 n 1.43E+04 n – – – – – – no no
1,4-Dichlorobenzene 0 / 3 0 – 0.0051 3.22E+01 c 1.80E+02 c – – – – – – no no
1,4 Dichloro-2-butene 0 / 3 0 – 0.0101 4.60E-02 c 2.58E-01 c – – – – – – no no
1,1-Dichloroethane 0 / 3 0 – 0.0051 6.29E+01 c 3.50E+02 c – – – – – – no no
1,2-Dichloroethane 0 / 3 0 – 0.0051 7.74E+00 c 4.28E+01 c – – – – – – no no
cis-1,2-Dichloroethene 0 / 3 0 – 0.0051 7.82E+02 n 1.14E+04 n – – – – – – no no
trans-1,2-Dichloroethene 0 / 3 0 – 0.0051 2.73E+02 n 9.95E+02 n – – – – – – no no
1,2-Dichloropropane 0 / 3 0 – 0.0051 1.47E+01 c 8.17E+01 c – – – – – – no no
cis-1,3-Dichloropropene 0 / 3 0 – 0.0051 2.35E+01 c 1.26E+02 c – – – – – – no no
trans-1,3-Dichloropropene 0 / 3 0 – 0.0051 2.35E+01 c 1.26E+02 c – – – – – – no no
Ethyl methacrylate 0 / 3 0 – 0.0051 7.04E+03 n 1.02E+05 n – – – – – – no no
Ethylbenzene 0 / 3 0 – 0.0051 6.97E+01 c 3.85E+02 c – – – – – – no no
Iodomethane 0 / 3 0 – 0.0101 5.96E+00 n 2.26E+01 n – – – – – – no no
Nitrobenzene 0 / 3 0 – 0.335 4.94E+01 c 2.77E+02 c – – – – – – no no
Tetrachloroethene 0 / 3 0 – 0.0051 6.99E+00 c 3.64E+01 c – – – – – – no no
1,1,2,2-Tetrachloroethane 0 / 3 0 – 0.0051 7.98E+00 c 4.33E+01 c – – – – – – no no
1,1,1-Trichloroethane 0 / 3 0 – 0.0051 2.18E+04 n 7.71E+04 n – – – – – – no no
1,1,2-Trichloroethane 0 / 3 0 – 0.0051 1.72E+01 c 9.43E+01 c – – – – – – no no
1,2,3-Trichloropropane 0 / 3 0 – 0.0051 9.15E-01 c 4.54E+00 c – – – – – – no no
1,2,4-Trichlorobenzene 0 / 3 0 – 0.335 1.43E+02 n 5.25E+02 n – – – – – – no no
Vinyl acetate 0 / 3 0 – 0.0203 3.65E+03 n 1.19E+04 n – – – – – – no no
Vinyl chloride 0 / 3 0 – 0.0101 8.65E-01 c 2.59E+01 c – – – – – – no no
Semi Volatile Organic Compounds
Benzidine 0 / 3 0 – 1.62 ^ 2.11E-02 c 8.33E-02 c – – – – – – no no
Benzoic acid 0 / 3 0 – 1.62 2.40E+05 n 2.50E+06 n – – – – – – no no
Benzyl alcohol 0 / 3 0 – 0.335 6.10E+03 n 6.20E+04 n – – – – – – no no
Bis(2-ethylhexyl)phthalate 0 / 3 0 – 0.335 3.47E+02 c 1.37E+03 c – – – – – – no no
4-Chloro-3-methylphenol 0 / 3 0 – 0.335 6.10E+03 n 6.20E+04 n – – – – – – no no
3,3'-Dichlorobenzidine 0 / 3 0 – 0.335 1.10E+01 c 3.80E+01 c – – – – – – no no
2,4-Dichlorophenol 0 / 3 0 – 0.335 1.83E+02 n 2.05E+03 n – – – – – – no no
2,4-Dimethylphenol 0 / 3 0 – 0.335 1.22E+03 n 1.37E+04 n – – – – – – no no
2,4-Dinitrophenol 0 / 3 0 – 1.62 1.22E+02 n 1.37E+03 n – – – – – – no no
2,4-Dinitrotoluene 0 / 3 0 – 0.335 1.57E+01 c 1.03E+02 c – – – – – – no no
1,2-Diphenylhydrazine 0 / 3 0 – 1.62 6.08E+00 c 2.39E+01 c – – – – – – no no
Diphenylamine 0 / 3 0 – 1.01 1.50E+03 n 1.50E+04 n – – – – – – no no
Hexachlorobenzene 0 / 3 0 – 0.335 3.04E+00 c 1.20E+01 c – – – – – – no no
Hexachlorocyclopentadiene 0 / 3 0 – 0.335 3.67E+02 n 4.10E+03 n – – – – – – no no
Hexachloroethane 0 / 3 0 – 0.335 6.11E+01 n 6.84E+02 n – – – – – – no no
4,6-Dinitro-2-methylphenol 0 / 3 0 – 1.62 6.10E+00 n 6.20E+01 n – – – – – – no no

Residential Industrial Concern (COPC)? [c]
number of detects / 
number of samples

Scenario Scenario
(mg/kg) (mg/kg)

Is Maximum >  Screening 
Level?
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Table HHRA-2
Selection of Constituents of Potential Concern in Soil - Based on Maximum Detected Concentration

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Max Site Screening Level (SL) [b] Residential Scenario Industrial Scenario Constituent of Potential
Detection (FOD) Detect SQL Max / SL Max / SL Max / SL Max / SL

FOD [a] Residential Industrial (cancer) (noncancer) (cancer) (noncancer) Residential Industrial
Constituent % (mg/kg) (mg/kg) Scenario Scenario

Residential Industrial Concern (COPC)? [c]
number of detects / 
number of samples

Scenario Scenario
(mg/kg) (mg/kg)

Is Maximum >  Screening 
Level?

2-Methylphenol 0 / 3 0 – 0.335 3.10E+03 n 3.10E+04 n – – – – – – no no
2-Nitroaniline 0 / 3 0 – 1.62 6.10E+02 n 6.00E+03 n – – – – – – no no
3-Nitroaniline 0 / 3 0 – 1.62 NA n NA n – – – – – – no no
2-Nitrophenol 0 / 3 0 – 0.335 NA n NA n – – – – – – no no
4-Nitrophenol 0 / 3 0 – 1.62 NA n NA n – – – – – – no no
n-Nitrosodiphenylamine 0 / 3 0 – 0.335 9.93E+02 c 3.91E+03 c – – – – – – no no
Pentachlorophenol 0 / 3 0 – 1.62 2.98E+01 c 1.00E+02 c – – – – – – no no
Phenol 0 / 3 0 – 0.335 1.83E+04 n 2.05E+05 n – – – – – – no no
2,4,5-Trichlorophenol 0 / 3 0 – 0.335 6.11E+03 n 6.84E+04 n – – – – – – no no
2,4,6-Trichlorophenol 0 / 3 0 – 0.335 6.11E+01 n 6.84E+02 n – – – – – – no no
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0 / 3 0 – 0.335 3.44E+03 n 3.67E+04 n – – – – – – no no
Acenaphthylene 0 / 3 0 – 0.335 3.44E+03 n 3.67E+04 n – – – – – – no no
Anthracene 0 / 3 0 – 0.335 1.72E+04 n 1.83E+05 n – – – – – – no no
Benzo(a)anthracene 0 / 3 0 – 0.335 6.21E+00 c 2.34E+01 c – – – – – – no no
Benzo(a)pyrene 0 / 3 0 – 0.335 6.21E-01 c 2.34E+00 c – – – – – – no no
Benzo(b)fluoranthene 0 / 3 0 – 0.335 6.21E+00 c 2.34E+01 c – – – – – – no no
Benzo(g,h,i)perylene 0 / 3 0 – 0.335 1.72E+03 n 1.83E+04 n – – – – – – no no
Benzo(k)fluoranthene 0 / 3 0 – 0.335 6.21E+01 c 2.34E+02 c – – – – – – no no
1-Chloronaphthalene 0 / 3 0 – 0.335 6.26E+03 n 9.08E+04 n – – – – – – no no
2-Chloronaphthalene 0 / 3 0 – 0.335 6.26E+03 n 9.08E+04 n – – – – – – no no
Fluoranthene 0 / 3 0 – 0.335 2.29E+03 n 2.44E+04 n – – – – – – no no
Fluorene 0 / 3 0 – 0.335 2.29E+03 n 2.44E+04 n – – – – – – no no
Indeno(1,2,3-cd)pyrene 0 / 3 0 – 0.335 6.21E+00 c 2.34E+01 c – – – – – – no no
2-Methylnaphthalene 0 / 3 0 – 0.335 3.10E+02 n 4.10E+03 n – – – – – – no no
Naphthalene 0 / 3 0 – 0.335 4.50E+01 c 2.52E+02 c – – – – – – no no
Phenanthrene 0 / 3 0 – 0.335 1.83E+03 n 2.05E+04 n – – – – – – no no
Pyrene 0 / 3 0 – 0.335 1.72E+03 n 1.83E+04 n – – – – – – no no
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons (TPH) 5 / 5 100 234 – 4.40E+02 n 8.90E+02 n no no – 5.32E-01 – 2.63E-01 no no
Explosives
2,6-Dinitrotoluene 0 / 3 0 – 0.335 6.12E+01 n 6.87E+02 n – – – – – – no no
Inorganics
Arsenic 0 / 5 0 – 2.74 3.90E+00 c 1.77E+01 c – – – – – – no no
Barium 1 / 5 20 193 25.5 1.56E+04 n 2.24E+05 n no no – 1.24E-02 – 8.62E-04 no no
Cadmium 1 / 5 20 38.5 5.1 7.79E+01 n 1.12E+03 n no no – 4.94E-01 – 3.42E-02 no no
Chromium 0 / 5 0 – 23.6 2.19E+02 n 2.92E+03 n – – – – – – no no
Lead 5 / 5 100 46.2 – 4.00E+02 IEUBK 8.00E+02 IEUBK no no – – – – no no
Mercury 5 / 5 100 0.644 – 7.71E+00 n 4.99E+01 n no no – 8.35E-02 – 1.29E-02 no no
Selenium 0 / 5 0 – 2.77 3.91E+02 n 5.68E+03 n – – – – – – no no
Silver 1 / 5 20 59.8 25.5 3.91E+02 n 5.68E+03 n no no – 1.53E-01 – 1.05E-02 no no
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Table HHRA-2
Selection of Constituents of Potential Concern in Soil - Based on Maximum Detected Concentration

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Max Site Screening Level (SL) [b] Residential Scenario Industrial Scenario Constituent of Potential
Detection (FOD) Detect SQL Max / SL Max / SL Max / SL Max / SL

FOD [a] Residential Industrial (cancer) (noncancer) (cancer) (noncancer) Residential Industrial
Constituent % (mg/kg) (mg/kg) Scenario Scenario

Residential Industrial Concern (COPC)? [c]
number of detects / 
number of samples

Scenario Scenario
(mg/kg) (mg/kg)

Is Maximum >  Screening 
Level?

Total Maximum / Screening Level Ratios NA 1 NA 0.3
Total Maximum / Screening Level Risk (multiply cancer ratio by 1E-5 and non cancer ratio by 1) NA 1 NA 0.3

Target Organ Max/SL Ratios
Kidney and Liver 1 0.3

Brain NA NA
Nasal NA NA
Eyes NA NA
Skin 0.2 0.01

Lungs NA NA
Gastrointestinal Tract and Forestomach NA NA

Whole Body NA NA
Blood 0.5 0.3

Nervous System 0.08 0.01
Dental NA NA

Red Blood Cells NA NA
Glands NA NA

Fetus 0.01 0.0009
Immune System NA NA

Development NA NA
Reproduction NA NA

Bone NA NA
Not Available/ Not Reported NA NA

Notes:
– = Not applicable.
! = Constituent was detected and screening level/ toxicity information is not available.
^ = Maximum SQL exceeds minimum criteria for constituent not detected otherwise.
Max = Maximum concentration.
mg/kg = Milligrams per kilogram.
NA = Not available.
SQL = Sample Quantification Limit.

[a]   Maximum detected concentration.
[b] See Table HHRA-1 for sources of soil screening levels and explanation of notes.
[c] Constituents were selected as COPCs if the screening risk (Maximum/Screening Level) exceeded 1 x 10-5 for cancer effects and/or 1 for non-cancer effects, and any of the sums for target organ ratios also exceeded 1 unless it was an essential nutrient (i.e., 

calcium, magnesium, potassium, sodium).
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Table HHRA-3
Selection of Constituents of Potential Concern in Soil - Based on Maximum Detected Concentrations

Soil 0-10 foot Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Max Construction Scenario Constituent of Potential
Detection (FOD) Detect SQL Max / SL Max / SL Concern (COPC)? [c]

FOD [a] Construction (cancer) (noncancer) Construction
Constituent % (mg/kg) (mg/kg) Scenario

Volatile Organic Compounds
Acetone 0 / 9 0 – 0.0211 2.63E+05 n – – – no
Acrolein 0 / 9 0 – 0.0053 1.83E+00 n – – – no
Acrylonitrile 0 / 9 0 – 0.0105 2.90E+02 n – – – no
Benzene 0 / 9 0 – 0.0053 4.71E+02 n – – – no
Bis(2-chloroisopropyl)ether 0 / 9 0 – 0.348 3.10E+03 c – – – no
Bromodichloromethane 0 / 9 0 – 0.0053 3.50E+03 c – – – no
Bromomethane 0 / 9 0 – 0.0105 6.71E+01 n – – – no
2-Butanone 0 / 9 0 – 0.0211 1.48E+05 n – – – no
Carbon disulfide 0 / 9 0 – 0.0053 5.89E+03 n – – – no
Carbon tetrachloride 0 / 9 0 – 0.0053 1.99E+02 n – – – no
Chlorobenzene 0 / 9 0 – 0.0053 1.58E+03 n – – – no
Chloroethane 0 / 9 0 – 0.0105 1.23E+05 n – – – no
Chloroform 0 / 9 0 – 0.0053 6.71E+02 c – – – no
Chloromethane 0 / 9 0 – 0.0105 1.13E+03 n – – – no
2-Chlorophenol 0 / 9 0 – 0.348 1.55E+03 n – – – no
Dibenzofuran 0 / 9 0 – 0.348 2.25E+02 n – – – no
Dibromomethane 0 / 9 0 – 0.0053 3.10E+03 n – – – no
1,2-Dichlorobenzene 0 / 9 0 – 0.0053 9.71E+03 n – – – no
1,4-Dichlorobenzene 0 / 9 0 – 0.0053 3.78E+03 c – – – no
1,4 Dichloro-2-butene 0 / 9 0 – 0.0105 5.80E+00 c – – – no
1,1-Dichloroethane 0 / 9 0 – 0.0053 6.88E+03 c – – – no
1,2-Dichloroethane 0 / 9 0 – 0.0053 7.51E+02 c – – – no
cis-1,2-Dichloroethene 0 / 9 0 – 0.0053 3.10E+03 c – – – no
trans-1,2-Dichloroethene 0 / 9 0 – 0.0053 8.14E+02 n – – – no
1,2-Dichloropropane 0 / 9 0 – 0.0053 1.17E+02 n – – – no
cis-1,3-Dichloropropene 0 / 9 0 – 0.0053 5.10E+02 n – – – no
trans-1,3-Dichloropropene 0 / 9 0 – 0.0053 5.10E+02 n – – – no
Ethyl methacrylate 0 / 9 0 – 0.0053 2.79E+04 n – – – no
Ethylbenzene 0 / 9 0 – 0.0053 6.63E+03 c – – – no
Iodomethane 0 / 9 0 – 0.0105 1.97E+01 n – – – no
Nitrobenzene 0 / 9 0 – 0.348 5.20E+02 n – – – no
Tetrachloroethene 0 / 9 0 – 0.0053 3.38E+02 c – – – no
1,1,2,2-Tetrachloroethane 0 / 9 0 – 0.0053 5.99E+02 c – – – no
1,1,1-Trichloroethane 0 / 9 0 – 0.0053 6.43E+04 n – – – no
1,1,2-Trichloroethane 0 / 9 0 – 0.0053 1.24E+03 n – – – no
1,2,3-Trichloropropane 0 / 9 0 – 0.0053 3.10E+01 c – – – no
1,2,4-Trichlorobenzene 0 / 9 0 – 0.348 4.27E+02 n – – – no
Vinyl acetate 0 / 9 0 – 0.0211 1.05E+04 n – – – no
Vinyl chloride 0 / 9 0 – 0.0105 2.48E+02 c – – – no
Semi Volatile Organic Compounds
Benzidine 0 / 9 0 – 1.69 ^ 7.20E-01 c – – – no
Benzoic acid 0 / 9 0 – 1.69 9.53E+05 n – – – no
Benzyl alcohol 0 / 9 0 – 0.348 1.19E+05 n – – – no
Bis(2-ethylhexyl)phthalate 0 / 9 0 – 0.348 4.76E+03 n – – – no
4-Chloro-3-methylphenol 0 / 9 0 – 0.348 NA n – – – no
3,3'-Dichlorobenzidine 0 / 9 0 – 0.348 3.50E+02 c – – – no
2,4-Dichlorophenol 0 / 9 0 – 0.348 7.15E+02 n – – – no
2,4-Dimethylphenol 0 / 9 0 – 0.348 4.76E+03 n – – – no
2,4-Dinitrophenol 0 / 9 0 – 1.69 4.76E+02 n – – – no
2,4-Dinitrotoluene 0 / 9 0 – 0.348 4.76E+02 n – – – no
1,2-Diphenylhydrazine 0 / 9 0 – 1.69 2.07E+02 c – – – no
Diphenylamine 0 / 9 0 – 1.05 5.96E+03 n – – – no
Hexachlorobenzene 0 / 9 0 – 0.348 1.03E+02 c – – – no

Is EPC > Screening 
Level?Construction

number of detects / 
number of samples

Scenario
(mg/kg)

Site Screening Level (SL) [b]
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Table HHRA-3
Selection of Constituents of Potential Concern in Soil - Based on Maximum Detected Concentrations

Soil 0-10 foot Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Max Construction Scenario Constituent of Potential
Detection (FOD) Detect SQL Max / SL Max / SL Concern (COPC)? [c]

FOD [a] Construction (cancer) (noncancer) Construction
Constituent % (mg/kg) (mg/kg) Scenario

Is EPC > Screening 
Level?Construction

number of detects / 
number of samples

Scenario
(mg/kg)

Site Screening Level (SL) [b]

Hexachlorocyclopentadiene 0 / 9 0 – 0.348 8.11E+02 n – – – no
Hexachloroethane 0 / 9 0 – 0.348 2.38E+02 n – – – no
4,6-Dinitro-2-methylphenol 0 / 9 0 – 1.69 2.38E+01 n – – – no
2-Methylphenol 0 / 9 0 – 0.348 1.19E+04 n – – – no
2-Nitroaniline 0 / 9 0 – 1.69 2.23E+02 n – – – no
3-Nitroaniline 0 / 9 0 – 1.69 NA n – – – no
2-Nitrophenol 0 / 9 0 – 0.348 NA n – – – no
4-Nitrophenol 0 / 9 0 – 1.69 NA n – – – no
n-Nitrosodiphenylamine 0 / 9 0 – 0.348 3.40E+04 c – – – no
Pentachlorophenol 0 / 9 0 – 1.69 1.03E+03 c – – – no
Phenol 0 / 9 0 – 0.348 6.88E+04 n – – – no
2,4,5-Trichlorophenol 0 / 9 0 – 0.348 2.38E+04 n – – – no
2,4,6-Trichlorophenol 0 / 9 0 – 0.348 2.38E+02 n – – – no
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0 / 9 0 – 0.348 1.86E+04 n – – – no
Acenaphthylene 0 / 9 0 – 0.348 1.34E+04 n – – – no
Anthracene 0 / 9 0 – 0.348 6.68E+04 n – – – no
Benzo(a)anthracene 0 / 9 0 – 0.348 2.13E+02 c – – – no
Benzo(a)pyrene 0 / 9 0 – 0.348 2.13E+01 c – – – no
Benzo(b)fluoranthene 0 / 9 0 – 0.348 2.13E+02 c – – – no
Benzo(g,h,i)perylene 0 / 9 0 – 0.348 6.68E+03 n – – – no
Benzo(k)fluoranthene 0 / 9 0 – 0.348 2.06E+03 c – – – no
1-Chloronaphthalene 0 / 9 0 – 0.348 2.48E+04 n – – – no
2-Chloronaphthalene 0 / 9 0 – 0.348 2.48E+04 n – – – no
Fluoranthene 0 / 9 0 – 0.348 8.91E+03 n – – – no
Fluorene 0 / 9 0 – 0.348 8.91E+03 n – – – no
Indeno(1,2,3-cd)pyrene 0 / 9 0 – 0.348 2.13E+02 c – – – no
2-Methylnaphthalene 0 / 9 0 – 0.348 8.91E+02 n – – – no
Naphthalene 0 / 9 0 – 0.348 7.02E+02 n – – – no
Phenanthrene 0 / 9 0 – 0.348 7.15E+03 n – – – no
Pyrene 0 / 9 0 – 0.348 6.68E+03 n – – – no
Total Petroleum Hydrocarbons (TPH)
Total Petroleum Hydrocarbons (TPH) 7 / 11 63.6 234 ! 31.6 NA n NA – – no
Explosives
2,6-Dinitrotoluene 0 / 9 0 – 0.348 2.39E+02 n – – – no
Inorganics
Arsenic 0 / 11 0 – 2.74 6.54E+01 n – – – no
Barium 3 / 11 27.3 193 26.4 4.35E+03 n no – 4.43E-02 no
Cadmium 1 / 11 9.09 38.5 5.27 3.09E+02 n no – 1.25E-01 no
Chromium 0 / 11 0 – 23.6 ^ 4.49E+02 n – – – no
Lead 11 / 11 100 46.2 – 8.00E+02 IEUBK no – – no
Mercury 9 / 11 81.8 0.644 0.0206 6.36E+01 n no – 1.01E-02 no
Selenium 0 / 11 0 – 2.77 1.55E+03 n – – – no
Silver 1 / 11 9.09 59.8 26.4 1.55E+03 n no – 3.86E-02 no
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Table HHRA-3
Selection of Constituents of Potential Concern in Soil - Based on Maximum Detected Concentrations

Soil 0-10 foot Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Max Construction Scenario Constituent of Potential
Detection (FOD) Detect SQL Max / SL Max / SL Concern (COPC)? [c]

FOD [a] Construction (cancer) (noncancer) Construction
Constituent % (mg/kg) (mg/kg) Scenario

Is EPC > Screening 
Level?Construction

number of detects / 
number of samples

Scenario
(mg/kg)

Site Screening Level (SL) [b]

Total Maximum / Screening Level Ratios NA 0.2
Total Maximum / Screening Level Risk (multiply cancer ratio by 1E-5 and non cancer ratio by 1) NA 0.2

Target Organ Max/SL Ratios
Kidney and Liver 0.2

Brain NA
Nasal NA
Eyes NA
Skin 0.04

Lungs NA
Gastrointestinal Tract and Forestomach NA

Whole Body NA
Blood NA

Nervous System 0.01
Dental NA

Red Blood Cells NA
Glands NA

Fetus 0.04
Immune System NA

Development NA
Reproduction NA

Bone NA
Not Available/ Not Reported NA

Notes:
– = Not applicable.
! = Constituent was detected and screening level/ toxicity information is not available.
^ = Maximum SQL exceeds minimum criteria for constituent not detected otherwise.
Max = Maximum concentration.
mg/kg = Milligrams per kilogram.
NA = Not available.
SQL = Sample Quantification Limit.

[a]   Maximum detected concentration.
[b] See Table HHRA-1 for sources of soil screening levels and explanation of notes.
[c] Constituents were selected as COPCs if the screening risk (Maximum/Screening Level) exceeded 1x10-5 for cancer effects and/or 1 for non-cancer effects, and any of the sums for target organ ratios also exceeded 1 unless it 

was an essential nutrient (i.e., calcium, magnesium, potassium, sodium).
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Table HHRA-4
Selection of Constituents of Potential Concern in Soil for the Vapor Intrusion Pathway

Total Soil Depth Interval
Solid Waste Managment Unit 19 (SWMU 19)

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Frequency of Max Constituent of
Detection (FOD) Detect Potential Concern

Volatile FOD for Vapor
Constituent [a] % (mg/kg) Inhalation [a]

Volatile Organic Compounds
Acetone 0 / 9 0 – no
Acrolein 0 / 9 0 – no
Acrylonitrile 0 / 9 0 – no
Benzene 0 / 9 0 – no
Bis(2-chloroisopropyl)ether 0 / 9 0 – no
Bromodichloromethane 0 / 9 0 – no
Bromomethane 0 / 9 0 – no
2-Butanone 0 / 9 0 – no
Carbon disulfide 0 / 9 0 – no
Carbon tetrachloride 0 / 9 0 – no
Chlorobenzene 0 / 9 0 – no
Chloroethane 0 / 9 0 – no
Chloroform 0 / 9 0 – no
Chloromethane 0 / 9 0 – no
2-Chlorophenol 0 / 9 0 – no
Dibenzofuran 0 / 9 0 – no
Dibromomethane 0 / 9 0 – no
1,2-Dichlorobenzene 0 / 9 0 – no
1,4-Dichlorobenzene 0 / 9 0 – no
1,4 Dichloro-2-butene 0 / 9 0 – no
1,1-Dichloroethane 0 / 9 0 – no
1,2-Dichloroethane 0 / 9 0 – no
cis-1,2-Dichloroethene 0 / 9 0 – no
trans-1,2-Dichloroethene 0 / 9 0 – no
1,2-Dichloropropane 0 / 9 0 – no
cis-1,3-Dichloropropene 0 / 9 0 – no
trans-1,3-Dichloropropene 0 / 9 0 – no
Ethyl methacrylate 0 / 9 0 – no
Ethylbenzene 0 / 9 0 – no
Iodomethane 0 / 9 0 – no
Nitrobenzene 0 / 9 0 – no
Tetrachloroethene 0 / 9 0 – no
1,1,2,2-Tetrachloroethane 0 / 9 0 – no
1,1,1-Trichloroethane 0 / 9 0 – no
1,1,2-Trichloroethane 0 / 9 0 – no
1,2,3-Trichloropropane 0 / 9 0 – no
1,2,4-Trichlorobenzene 0 / 9 0 – no
Vinyl acetate 0 / 9 0 – no
Vinyl chloride 0 / 9 0 – no
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0 / 9 0 – no
Acenaphthylene 0 / 9 0 – no
Anthracene 0 / 9 0 – no
1-Chloronaphthalene 0 / 9 0 – no
2-Chloronaphthalene 0 / 9 0 – no
Fluorene 0 / 9 0 – no
2-Methylnaphthalene 0 / 9 0 – no
Naphthalene 0 / 9 0 – no
Phenanthrene 0 / 9 0 – no

Notes:
– = Not applicable.
Max = Maximum concentration.
mg/kg = Milligrams per kilogram.
NA = Not available.
SQL = Sample Quantification Limit.

[a]   All detected volatile constituents were selected as COPCs for the vapor inhalation pathway.

number of detects / 
number of samples
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Table ERA-1
Ecological Screening Levels
Ecological Risk Assessment

SWMU 19, Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Bioaccumulation
Potential [c]

Constituent Surrogate [a] Value Source (Yes/no) Source

Volatile Organic Compounds
Acetone 2.50E+00 R5 no PJ
Acrolein 5.27E+00 R5 no PJ
Acrylonitrile 1.00E+03 R4 no PJ
Benzene 5.00E-02 R4 no PJ
Bis(2-chloroisopropyl)ether NA no PJ
Bromodichloromethane 5.40E-01 R5 no PJ
Bromomethane 2.35E-01 R5 no PJ
2-Butanone 8.96E+01 R5 no PJ
Carbon disulfide 9.41E-02 R5 no PJ
Carbon tetrachloride 1.00E+03 R4 no PJ
Chlorobenzene 5.00E-02 R4 no PJ
Chloroethane NA no PJ
Chloroform 1.00E-03 R4 no PJ
Chloromethane 1.04E+01 R5 no PJ
2-Chlorophenol 2.43E-01 R5 no PJ
Dibenzofuran Furan 6.00E+02 R4s no PJ
Dibromomethane 6.50E+01 R5 no PJ
1,2-Dichlorobenzene 2.96E+00 R5 YES USEPA
1,4-Dichlorobenzene 5.46E-01 R5 YES USEPA
1,4 Dichloro-2-butene NA no PJ
1,1-Dichloroethane 2.01E+01 R5 no PJ
1,2-Dichloroethane 4.00E-01 R4 no PJ
cis-1,2-Dichloroethene 1,2-Dichloroethene mix NA no PJ
trans-1,2-Dichloroethene 7.84E-01 R5 no PJ
1,2-Dichloropropane 7.00E+02 R4 no PJ
cis-1,3-Dichloropropene 3.98E-01 R5 no PJ
trans-1,3-Dichloropropene 3.98E-01 R5 no PJ
Ethyl methacrylate 3.00E+01 R5 no PJ
Ethylbenzene 5.00E-02 R4 no PJ
Iodomethane 1.23E+00 R5 no PJ
Nitrobenzene 4.00E+01 R4 no PJ
Tetrachloroethene 9.92E+00 R5 no PJ
1,1,2,2-Tetrachloroethane 1.27E-01 R5 no PJ
1,1,1-Trichloroethane 2.98E+01 R5 no PJ
1,1,2-Trichloroethane 2.86E+01 R5 no PJ
1,2,4-Trichlorobenzene 1.11E+01 R5 YES USEPA
1,2,3-Trichloropropane 3.36E+00 R5 no PJ
Vinyl acetate 1.27E+01 R5 no PJ
Vinyl chloride 1.00E-02 R4 no PJ
Semi Volatile Organic Compounds
Benzidine NA no PJ
Benzoic acid NA no PJ
Benzyl alcohol 6.58E+01 R5 no PJ
Bis(2-ethylhexyl)phthalate 1.00E-01 R4 no PJ
4-Chloro-3-methylphenol 7.95E+00 R5 no PJ
3,3'-Dichlorobenzidine 6.46E-01 R5 no PJ
2,4-Dichlorophenol 8.75E+01 R5 no PJ
2,4-Dimethylphenol 1.00E-02 R5 no PJ
2,4-Dinitrophenol 2.00E+01 R4 no PJ
2,4-Dinitrotoluene 1.28E+00 R5 no PJ
1,2-Diphenylhydrazine NA no PJ
Diphenylamine 1.01E+00 R5 no PJ

Soil SLs [b]
(mg/kg)
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Table ERA-1
Ecological Screening Levels
Ecological Risk Assessment

SWMU 19, Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Bioaccumulation
Potential [c]

Constituent Surrogate [a] Value Source (Yes/no) Source

Soil SLs [b]
(mg/kg)

Hexachlorobenzene 2.50E-03 R4 YES USEPA
Hexachlorocyclopentadiene 1.00E+01 R4 YES USEPA
Hexachloroethane 5.96E-01 R5 YES USEPA
2-Methyl-4,6-dinitrophenol 1.44E-01 R5 no PJ
2-Methylphenol 4.04E+01 R5 no PJ
2-Nitroaniline 7.41E+01 R5 no PJ
3-Nitroaniline 3.16E+00 R5 no PJ
2-Nitrophenol 1.60E+00 R5 no PJ
4-Nitrophenol 5.12E+00 R5 no PJ
n-Nitrosodiphenylamine 2.00E+01 R4 no PJ
Pentachlorophenol 2.10E+00 EcoSSL YES USEPA
Phenol 1.20E+02 R5 no PJ
2,4,5-Trichlorophenol 4.00E+00 R4 no PJ
2,4,6-Trichlorophenol 1.00E+01 R4 no PJ
Polycyclic Aromatic Hydrocarbons
Acenaphthene 2.00E+01 R4 YES USEPA
Acenaphthylene 6.82E+02 R5 YES USEPA
Anthracene 1.00E-01 R4 YES USEPA
Benzo(a)anthracene 5.21E+00 R5 YES USEPA
Benzo(a)pyrene 1.00E-01 R4 YES USEPA
Benzo(b)fluoranthene Fluoranthene 1.00E-01 R4s YES USEPA
Benzo(g,h,i)perylene 1.19E+02 R5 YES USEPA
Benzo(k)fluoranthene 1.48E+02 R5 YES USEPA
1-Chloronaphthalene 2-Chloronaphthalene 1.22E-02 R5s no PJ
2-Chloronaphthalene 1.22E-02 R5 no PJ
Fluoranthene 1.00E-01 R4 YES USEPA
Fluorene 1.22E+02 R5 YES USEPA
Indeno(1,2,3-cd)pyrene 1.09E+02 R5 YES USEPA
2-Methylnaphthalene 3.24E+00 R5 no PJ
Naphthalene 1.00E-01 R4 no PJ
Phenanthrene 1.00E-01 R4 YES USEPA
Pyrene 1.00E-01 R4 YES USEPA
Total Petroleum Hydrocarbons (TPH)
TPH TPH (total) 1.00E+04 API no PJ
Explosives
2,6-Dinitrotoluene 3.28E-02 R5 no PJ
Inorganics
Arsenic 1.80E+01 EcoSSL YES USEPA
Barium 3.30E+02 EcoSSL no PJ
Cadmium 3.60E-01 EcoSSL YES USEPA
Chromium 2.60E+01 EcoSSL no PJ
Lead 1.10E+01 EcoSSL YES USEPA
Mercury 1.00E-01 R4 no PJ
Selenium 5.20E-01 EcoSSL YES USEPA
Silver 4.20E+00 EcoSSL YES USEPA
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Table ERA-1
Ecological Screening Levels
Ecological Risk Assessment

SWMU 19, Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Bioaccumulation
Potential [c]

Constituent Surrogate [a] Value Source (Yes/no) Source

Soil SLs [b]
(mg/kg)

Notes:
– = Not available or applicable.
mg/kg = Milligrams per kilogram.
NA = Not available or applicable.
PJ = Professional judgement.
s = Surrogate was used.
USEPA = United States Environmental Protection Agency.

[a] Surrogates were used where screening values were not available.
[b] Ecological soil screening levels were from the following sources in order of priority:

USEPA Ecological Soil Screening Levels (USEPA, 2008c; EcoSSL). 
Region 4 Ecological Screening Values (USEPA, 2001d; R4). 
Region 5 Ecological Screening Levels (USEPA, 2003; R5). 
For EcoSSL SLs, the lowest value for all available endpoints was selected.

[c] The following source was consulted to identify bioaccumulation potential: (USEPA, 2000b).
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Table ERA-4
Uncertainties in the Screening-Level and Baseline-Level Ecological Risk Assessments

Ecological Risk Assessment
SWMU 19, Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Uncertainty in SLERA Uncertainty in BERA

Overestimate of exposure and risk Overestimate of exposure and risk

Detection 
limits

Overestimate of exposure and risk Overestimate of exposure and risk

Use of maximum 
concentrations

Maximum concentrations are used to represent the upper estimate exposures. This practice 
compensates for uncertainty contributed by limited numbers of samples, but overestimates exposure 
and risk.

Detection limits may exceed ESVs (e.g., PAHs) or thresholds for adverse impacts are well below the 
analytical methods used in ERA (e.g., compounds that are known or suspected to cause endocrine 
effects). 

May underestimate risk or effect on risk 
unknown

Degradation of chemicals not 
considered

ERAs are almost exclusively based on concentrations of target compounds, and little if any attention 
is given to degradation compounds that could be more toxic than the original chemical. Conversely, 
chemical concentrations may decrease over time due to natural physical processes. 

Effect on risk estimate unknown Effect on risk estimate unknown

May underestimate risk or effect 
on risk estimate unknown

Assumptions Description And Discussion Related To Uncertainties in ERA

Analytical Sampling and Data Analysis

Limited number of samples Frequently, there are only a limited number of samples used in ERAs, and very often they are 
collected in a biased manner (i.e., targeting “hot spots”). This type of sampling often lacks statistical 
power and does not likely represent the concentrations in the environment in which wildlife exposure 
occurs. Similarly, limited data used to estimate uptake into organisms may overestimate exposure 
via the food web.

Effect on risk estimate unknown Effect on risk estimate unknown

Toxicology and ESVs

Toxicity and exposure data for a 
limited number of species

Uncertainties exist in many aspects of the toxicology relied upon for conducting ERAs (Newman, 
1998; Lovett Doust et al., 1993). Toxicity and wildlife exposure data are only available for a limited 
number of species (most of them laboratory test species) under a strictly defined set of test 
conditions that deviate from natural conditions (Sample et al., 1996; Suter, 1996; Sample et al., 
1997). 

Effect on risk estimate unknown Effect on risk estimate unknown

Adaptation and tolerance There is little consistency and no quantitative methodology for the consideration of the diminished 
bioavailability (and, thereby, diminished toxicity) even though this process is well documented (e.g., 
Alexander and Alexander, 1999; Alexander, 2000). Similarly, tolerance and adaptation are not 
considered directly (Millward and Klerks, 2002; Grant, 2002). Furthermore, the white rat often used in 
toxicological testing is bred to minimize differences between lab animals, thereby diminishing the 
genetic variability that gives wildlife some capability for adaptation and tolerance (Tannenbaum, 
2003).

Laboratory testing In current practice, more than 95 percent of the resources in toxicology are focused toward the study 
of single chemicals (Cassee et al., 1998), while wildlife exposures rarely occur on a chemical-
specific basis. Simplistic extrapolations from laboratory species to wildlife species and testing 
conditions to field conditions are not likely accurate, and are rarely, if ever, validated against natural 
conditions (Power, 1996; Tannenbaum, 2003).

Overestimate of risk Overestimate of risk
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Table ERA-4
Uncertainties in the Screening-Level and Baseline-Level Ecological Risk Assessments

Ecological Risk Assessment
SWMU 19, Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Uncertainty in SLERA Uncertainty in BERAAssumptions Description And Discussion Related To Uncertainties in ERA

Effect on risk estimate unknown Effect on risk estimate unknown

HQs

Overestimate of risk Overestimate of risk

BERA = Baseline Ecological Risk Assessment.
COPC = Constituent of potential concern.
ERA = Ecological risk assessment.
ESV = Ecological screening value.
HQ = Hazard quotient.
PAH = Polynuclear aromatic hydrocarbon.
TRV = Toxicity reference value.
SLERA = Screening level ecological risk assessment.

Elevated HQs for background 
concentrations

HQs may exceed a value of 1 for background concentrations of naturally occurring metals 
(Tannenbaum, 2003). This is due to many of the toxicology and ESV uncertainties already discussed.

HQs based on maximum The SLERA HQ is based on the maximum detected concentrations and the most conservative ESVs 
available (USEPA, 1997c; 2000b). HQs in the BERA are based on the exposure point concentration 
(minimum of the 95% upper confidence limit on the mean and the maximum concentration).

Overestimate of risk Overestimate of risk

Predator-prey interactions There are relatively few studies that actually evaluate the effects of toxicity on predator-prey 
interactions, or on competition for scarce resources (Atchison et al., 1996), the very conditions within 
which all wildlife exists (Kapustka and Landis, 1998). 

HQs for individual used to 
evaluate risks to populations 

HQs are based on the types of impacts that could occur to individuals (i.e., those individuals exposed 
to maximum concentrations) and they completely fail to address ecological exposure and risk at 
spatial scale of populations (Tannenbaum, 2003; Durda and Preziosi, 1999). 

Overestimate of risk to wildlife 
populations

Overestimate of risk to wildlife populations

Interpretation of HQs An HQ less than or equal to a value of 1 indicates that adverse impacts to wildlife are considered 
unlikely (USEPA, 2001c). However, there is no clear guidance for interpreting the HQs that exceed a 
value of 1, except that this point of departure indicates that adverse effects of some kind may have 
occurred or may occur in the future. 

Effect on risk estimate unknown Effect on risk estimate unknown

No evaluation of dermal or 
inhalation pathways

The dermal and inhalation exposure pathways are generally considered “insignificant” due to 
protective fur and feathers. Under certain conditions, these exposure pathways may occur, but 
adequate information is rarely available by which to evaluate them. 

Not Applicable Potentially an underestimate of risk

HQs with unrealistic HQs are seen at magnitudes that suggest that every animal should die upon acute exposure (i.e., in 
the hundreds or thousands) (Tannenbaum et al., 2003). Often, physical conditions at a site 
demonstrate that this is not the case.

Overestimate of risk Overestimate of risk
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Table ERA-7
Exposure Assumptions for Ecological Receptors

Ecological Risk Assessment
SWMU 19, Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Merriam's 
Exposure Parameter Acronym Units Mourning Dove Cactus Wren Red-Tailed Hawk Kangaroo Rat Desert Shrew Desert Kit Fox

Body Weight (BW) BW kg 0.125 0.0389 1.134 0.0343 0.005 1.985
Proportion of Diet (P) P unitless

Maximum Scenario:
Soil % 4.8% 9.3% 1.4% 2.4% 2% 2.8%
Invertebrates % – 100.0% – – 100.0% –
Plants and Fungi % 100.0% – – 100.0% – –
Small Mammals % – – 100.0% – – 100.0%

Refined Scenario:
Soil % 4.8% 9.3% 1.4% 2.4% 2% 2.8%
Invertebrates % 1.3% 83.0% – 1.0% 100.0% 1.3%
Plants and Fungi % 98.7% 17.0% – 99.0% – 0.7%
Small Mammals % – – 100.0% – – 98.0%

Food Ingestion Rate - dry weight (IRdf) IRdf kg/day 0.0109 [c] 0.00713 [c] 0.0899 [c] 0.00282 [c] 0.00101 0.0702 [c]
Food Ingestion Rate - wet weight (IRwf) IRwf kg/day 0.0908 [c] 0.0427 [c] 0.2809 [c] 0.0235 [c] 0.00605 0.219 [c]
Water Ingestion Rate (IRw) IRw L/day – – – – – –
Home Range HR acres 649 4.8 2,470 0.13 0.1 3,039
Site Use Factor - Maximum Scenario (SUFm) SUFm unitless 1 1 1 1 1 1
Site Use Factor - Refine Scenario (SUFr) SUFr unitless
Exposure Frequency (EF) EF unitless 1 1 1 1 1 1

Notes:
% = Percent.
kg = Kilogram.
L = Liter.

[a]   USEPA, 1993.
[b]   Beyer et al., 1994.
[c] Nagy, 2001.

Avian and Terrestrial Receptors
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Table ERA-8
Bioconcentration and Bioaccumulation Factors for Soil

Ecological Risk Assessment
SWMU 19, Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Soil Bioconcentration and Bioaccumulation Factors (BCFsl and BAFsl)
Invertebrates Vegetation Mammalian

Constituent BCFsli [a] BCFslv [b] BAFslm [c]

Inorganics
Arsenic ln(Ci) = 0.706 * ln(Cs) - 1.42 [?] 4.56E-03 [?] ln(Cm) = 0.8188 * ln(Cs) - 4.48471 [?]
Lead ln(Ci) = 0.807 * ln(Cs) - 0.218 [?] ln(Cp) = 0.561 * ln(Cs) - 1.328 [?] ln(Cm) = 0.4422 * ln(Cs) + 0.0761 [?]
Mercury 3.90E-01 [d] 1.80E-01 [e] 1.25E+01 [f]
Selenium ln(Ci) = 0.733 * ln(Cs) - 0.075 [?] ln(Cp) = 1.104 * ln(Cs) - 0.677 [?] ln(Cm) = 0.3764 * ln(Cs) - 0.4158 [?]
Silver 3.42E-01 [?] 1.68E-03 [?] 1.28E-03 [?]

Notes:
BAF = Bioaccumulation Factor (unitless); BAF = (Tissue Concentration)/(Dietary Intake).
BCF = Bioconcentration Factor (unitless); BCF = (Tissue Concentration)/(Media Concentration).

[a]
[b]

[c]

[d]

[e]

[f]

BCFsli denotes BCFs for invertebrates.  Unless otherwise noted, uptake equations for BCFs for earthworms were obtained from USEPA (2007).
BCFslv denotes BCFs for vegetation.  Unless otherwise noted, uptake equations for BCFs for vegetation were obtained from USEPA (2007) and 
are presented in dry weight. 
BAFslm denotes BAFs for mammals.  Unless otherwise noted, uptake equations for BCFs for small mammals were obtained from USEPA (2007) 
and are presented in dry weight. 

Uptake equation for BCFsl for vegetation was calculated using the Travis and Arms (1988) Log Kow equation:  Log BCFv = 1.588 - 0.578 Log Kow. 
Values for uptake into leafy material, stem, and straw were used.  Value was converted to wet weight by assuming vegetation was 88% moisture 
(each value was multiplied by 0.12 to dilute BCF representative of hydration).

BCFsli for zinc used as a surrogate (USEPA, 2007).

BAFsl for small mammals were estimated from biotransfer factors (BTFs) presented in Baes et al. (1984).  BTFs were converted to BAFs by 
multiplying by an average food ingestion rate of 50 kg/day. Values are in wet weight.

1_SLs_TRVS_BAFs_WSMR_Main Post.xlsx\3/4/2010 Page 1 of 1



Table ERA-9
Avian Toxicity Reference Values

Ecological Risk Assessment
SWMU 19, Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Toxicity Reference Values (TRV) [a]
Test Body Weight 

Constituent LOAEL NOAEL Species Effect of Test Species Reference LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL

Inorganics
Arsenic 22.4 [b] 2.24 Multiple Bird Species Reproduction, growth, survival NAP USEPA, 2005c 22.4 2.24 22.4 2.24 22.4 2.24
Lead 16.3 [b] 1.63 Multiple Bird Species Reproduction, growth, survival NAP USEPA, 2005c 16.3 1.63 16.3 1.63 16.3 1.63
Mercury 1 0.5 Japanese Quail Reproduction NAP Hill and Schaffner, 1976 0.9 0.45 0.9 0.45 0.9 0.45
Selenium 3 [b] 0.3 Multiple Bird Species Reproduction, growth, survival NAP USEPA, 2005c 2.9 0.29 2.9 0.29 2.9 0.29
Silver 2.02 [b] 0.202 Multiple Bird Species Reproduction, growth, survival NAP USEPA, 2005c 2.02 0.202 2.02 0.202 2.02 0.202

LOAEL = Lowest Observed Adverse Effects Level.
mg/kg-BW-day = Milligrams per kilogram of body weight per day.
NAP = Not applicable because body weight extrapolations are not appropriate for avain species.
NOAEL = No Observed Adverse Effects Level.
TRV = Toxicity Reference Value.
USEPA = United States Environmental Protection Agency.

[a]   Toxicity Reference Values for wildife species (TRV) = Chronic Toxiity Value for test species x (BW test species / BWwildlife species)
1/4

[b]   Acute LOAELs and NOAELs were extrapolated (converted) to chronic LOAELs and NOAELs by applying an acute-chronic ratio of 10 (Calabrese and Baldwin, 1993).

Mourning Dove Cactus Wren Red-Tailed Hawk
Test Species Chronic Toxicity Value

(mg/kg BW-day)

1_SLs_TRVS_BAFs_WSMR_Main Post.xlsxile - 3/4/2010ate Page 1 of 1



Table ERA-10
Mammalian Toxicity Reference Values

Ecological Risk Assessment
SWMU 19, Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Toxicity Reference Values (TRV) [a]
Test Body Weight of

Constituent LOAEL NOAEL Species Effect Test Species Reference LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL

Inorganics
Arsenic 10.4 [b] 1.04 Multiple Mammals Reproduction, growth NAP USEPA, 2005c 10 1 10 1 10 1
Lead 47 [b] 4.7 Multiple Mammals Reproduction, growth, survival NAP USEPA, 2005c 47 4.7 47 4.7 47 4.7
Mercury 10.1 [b] 1.01 Mink Reproduction 1 Bleavines and Aulerich, 1981 23 2.3 38 3.8 8.5 0.85
Selenium 1.43 [b] 0.143 Multiple Mammals Reproduction, growth, survival NAP USEPA, 2005c 1.4 0.14 1.4 0.14 1.4 0.14
Silver 6.02 0.602 [b] Multiple Mammals Reproduction, growth, survival NAP USEPA, 2005c 6 0.6 6 0.6 6 0.6

LOAEL = Lowest Observed Adverse Effects Level.
mg/kg-BW-day = Milligrams per kilogram of body weight per day.
NAP = Not applicable because multiple mammals were used for LOAEL and NOAEL toxicity value determinations.
NOAEL = No Observed Adverse Effects Level.
TRV = Toxicity Reference Value.
USEPA = United States Environmental Protection Agency.

[a]   Toxicity Reference Valueswildife species (TRV) = Chronic Toxicity Value for test species x (BWtest species / BWwildlife species)
1/4

[b]   Acute LOAELs and NOAELs were extrapolated (converted) to chronic LOAELs and NOAELs by applying an acute-chronic ratio of 10 (Calabrese and Baldwin, 1993).

Merriam's Kangaroo Rat Desert Shrew Desert Kit Fox
Test Species Chronic Toxicity Value

(mg/kg BW-day)
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Table ERA-12
Maximum Scenario Food Chain Modeling for the Merriam's Kangaroo Rat

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Vegetation Vegetation mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 4.56E+00 5.48E-01 0.45 7.7 0.77 0.06 0.6
Lead 46.2 m 2.28E+00 2.73E-01 0.28 47 4.7 0.006 0.06
Silver 59.8 m 1.68E-03 1.00E-01 0.19 6 0.6 0.03 0.3

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Maximum

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-13
Refined Scenario Food Chain Modeling for the Merriam's Kangaroo Rat

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Vegetation Invertebrate Vegetation mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 11.7 5.85E+01 2.38E+00 9.77E+00 2.86E-01 0.28 7.7 0.77 0.04 0.4
Lead 32.9 1.90E+00 1.88E+00 3.16E-01 2.26E-01 0.22 47 4.7 0.005 0.05
Silver 32.2 3.42E-01 1.68E-03 1.10E+01 5.41E-02 0.18 6 0.6 0.03 0.3

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Refined

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-14
Maximum Scenario Food Chain Modeling for the Desert Shrew

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Invertebrate mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 1.51E+02 2.52E+01 31 7.7 0.77 4 40
Lead 46.2 m 2.49E+00 4.16E-01 0.69 47 4.7 0.01 0.1
Silver 59.8 m 3.42E-01 2.04E+01 25 6 0.6 4 42

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e]

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

Maximum
(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-15
Refined Scenario Food Chain Modeling for the Desert Shrew

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Invertebrate mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 11.7 5.85E+01 9.77E+00 12 7.7 0.77 2 16
Lead 32.9 1.90E+00 3.16E-01 0.52 47 4.7 0.01 0.1
Silver 32.2 3.42E-01 1.10E+01 13 6 0.6 2 22

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e]

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

Refined
(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-16
Maximum Scenario Food Chain Modeling for the Desert Kit Fox

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Mammal Mammal mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 1.60E+00 5.11E-01 0.095 7.7 0.77 0.01 0.1
Lead 46.2 m 5.88E+00 1.88E+00 0.25 47 4.7 0.005 0.05
Silver 59.8 m 1.28E-03 7.65E-02 0.068 6 0.6 0.01 0.1

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Maximum

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-17
Refined Scenario Food Chain Modeling for the Desert Kit Fox

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Vegetation Mammal Invertebrate Vegetation Mammal mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 11.7 5.85E+01 2.38E+00 9.09E-01 9.77E+00 2.86E-01 2.91E-01 0.000019 7.7 0.77 0.000002 0.00002
Lead 32.9 1.90E+00 1.88E+00 5.06E+00 3.16E-01 2.26E-01 1.62E+00 0.000069 47 4.7 0.000001 0.00001
Silver 32.2 3.42E-01 1.68E-03 1.28E-03 1.10E+01 5.41E-02 4.12E-02 0.000017 6 0.6 0.000003 0.00003

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Refined

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-18
Maximum Scenario Food Chain Modeling for the Desert Kit Fox

Soil 0-10 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Mammal Mammal mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 1.60E+00 5.11E-01 0.095 7.7 0.77 0.01 0.1
Lead 27.53 4.67E+00 1.50E+00 0.19 47 4.7 0.004 0.04
Silver 59.8 m 1.28E-03 7.65E-02 0.068 6 0.6 0.01 0.1

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Maximum

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-19
Refined Scenario Food Chain Modeling for the Desert Kit Fox

Soil 0-10 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Vegetation Mammal Invertebrate Vegetation Mammal mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 8.13 4.38E+01 1.95E+00 7.65E-01 7.32E+00 2.34E-01 2.45E-01 0.000015 7.7 0.77 0.000002 0.00002
Lead 19.2 1.23E+00 1.39E+00 3.99E+00 2.05E-01 1.67E-01 1.28E+00 0.000052 47 4.7 0.000001 0.00001
Silver 28.6 3.42E-01 1.68E-03 1.28E-03 9.77E+00 4.80E-02 3.66E-02 0.000015 6 0.6 0.000003 0.00003

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of mammalian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Refined

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-20
Maximum Scenario Food Chain Modeling for the Mourning Dove

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Vegetation Vegetation mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 4.56E+00 5.48E-01 0.56 14.7 1.47 0.04 0.4
Lead 46.2 m 2.28E+00 2.73E-01 0.39 16.3 1.63 0.02 0.2
Silver 59.8 m 1.68E-03 1.00E-01 0.32 2.02 0.202 0.2 2

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of avian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Maximum

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-21
Refined Scenario Food Chain Modeling for the Mourning Dove

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Vegetation Invertebrate Vegetation mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 11.7 5.85E+01 2.38E+00 9.77E+00 2.86E-01 0.00053 14.7 1.47 0.00004 0.0004
Lead 32.9 1.90E+00 1.88E+00 3.16E-01 2.26E-01 0.00047 16.3 1.63 0.00003 0.0003
Silver 32.2 3.42E-01 1.68E-03 1.10E+01 5.41E-02 0.00043 2.02 0.202 0.0002 0.002

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of avian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Refined

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-22
Maximum Scenario Food Chain Modeling for the Cactus Wren

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Invertebrate mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 1.51E+02 2.52E+01 28 14.7 1.47 2 19
Lead 46.2 m 2.49E+00 4.16E-01 1.2 16.3 1.63 0.07 0.7
Silver 59.8 m 3.42E-01 2.04E+01 23 2.02 0.202 10 114

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of avian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Maximum

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-23
Refined Scenario Food Chain Modeling for the Cactus Wren

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Invertebrate Vegetation Invertebrate Vegetation mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 11.7 5.85E+01 2.38E+00 9.77E+00 2.86E-01 1.9 14.7 1.47 0.1 1
Lead 32.9 1.90E+00 1.88E+00 3.16E-01 2.26E-01 0.19 16.3 1.63 0.01 0.1
Silver 32.2 3.42E-01 1.68E-03 1.10E+01 5.41E-02 2.2 2.02 0.202 1 11

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of avian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e] Refined

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-24
Maximum Scenario Food Chain Modeling for the Red-Tailed Hawk

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Maximum Maximum
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Mammal Mammal mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 38.5 m 1.60E+00 5.11E-01 0.17 14.7 1.47 0.01 0.1
Lead 46.2 m 5.88E+00 1.88E+00 0.52 16.3 1.63 0.03 0.3
Silver 59.8 m 1.28E-03 7.65E-02 0.085 2.02 0.202 0.04 0.4

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) for the maximum scenario were set at the upper confidence level on the mean (UCL) or the maximum concentration where the UCL was incalculable.
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of avian toxicity reference values.
[f]   Maximum hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e]

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

Maximum
(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-25
Refined Scenario Food Chain Modeling for the Red-Tailed Hawk

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

Refined Refined
Scenario Estimated Dietary 
EPC [a] Ingestion [d]

Constituent (mg/kg) Mammal Mammal mg/kg-BW-day LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 11.7 9.09E-01 2.91E-01 0.000034 14.7 1.47 0.000002 0.00002
Lead 32.9 5.06E+00 1.62E+00 0.00018 16.3 1.63 0.00001 0.0001
Silver 32.2 1.28E-03 4.12E-02 0.000019 2.02 0.202 0.000009 0.00009

Notes:
HQ = Hazard Quotient.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg-BW-day = Milligrams per kilogram of body weight each day.
NOAEL = No observed adverse effect level.

[a]   The exposure point concentrations (EPCs) were set at the lower of the arithmetic average (non detects were set at 1/2 the sample quantification limit) and the maximum detected concentration. 
EPCs marked with "m" are the maximum concentration.

[b]   See Table ERA-5 for sources of soil bioaccumulation factors.
[c]   

[d]   
[e]   See Table ERA-7 for sources of avian toxicity reference values.
[f]   Refined hazard quotient (HQ) = (estimated dietary ingestion)/(toxicity reference value). HQs are rounded to the nearest whole number.

Soil Estimated Dietary Tissue Toxicity 
Bioconcentration Factors [b] Concentrations [c] Reference Values [e]

See Table ERA-8 for equations used to estimate dietary ingestion and Table ERA-3 for receptor exposure assumptions.

Estimated tissue concentration = concentration in exposure medium x bioaccumulation factor (in wet weight) or Estimated tissue concentration = concentration in exposure medium x 
bioaccumulation factor x tissue percent dry weight (i.e., 12% for plants, 16.7% for invertebrates, and 32% for mammals).

Refined
(mg/kg) mg/kg-BW-day Scenario HQ [f]
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Table ERA-26
Summary of Refined Ecological Risk Characterization Results - Terrestrial Habitat

Soil 0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

BERA Level Assessment
Hazard Ecological Results of Refined Food Chain Models - Mammalian Species [c] Results of Refined Food Chain Models - Avian Species [c]

Frequency of Detection EPC Quotient Screening Level [b] Merriam's Kangaroo Rat Desert Shrew Desert Kit Fox Morning Dove Cactus Wren Red-Tailed Hawk
Constituent # detects / n samples (mg/kg) [a] Source Basis LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL

Inorganics
Cadmium 1 - 5 11.7 107 EcoSSL mam 0.04 0.4 2 16 0.000002 0.00002 0.00004 0.0004 0.1 1 0.000002 0.00002
Lead 5 - 5 32.9 4 EcoSSL avi 0.005 0.05 0.01 0.1 0.000001 0.00001 0.00003 0.0003 0.01 0.1 0.00001 0.0001
Silver 1 - 5 32.2 14 EcoSSL avi 0.03 0.3 2 22 0.000003 0.00003 0.0002 0.002 1 11 0.000009 0.00009

Notes:
BERA = Baseline Ecological Risk Assessment.
EPC = The exposure point concentrations (EPCs) were set at the arithmetic average (non detects were set at 1/2 the sample quantification limit). 

EPCs marked with "m" are the maximum concentration.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
NOAEL = No observed adverse effect level.

[a]   Hazard quotients (HQs) greater than one are presented in bold font. HQs are rounded to the nearest whole number.
[b] See Table ERA-1 for sources of ecological screening levels (ESLs); ESLs marked with 's' are based on a surrogate.

R4: Region 4 Ecological Screening Values (USEPA 2001d; R4). 
EcoSSL: USEPA Ecological Soil Screening Levels (USEPA 2005; EcoSSL).
Where readily available (i.e., EcoSSLs), the basis of the ecological screening level is presented.

[c]   Food chain modeling was conducted for bioaccumulative COPECs.

Soil
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Table ERA-27
Summary of Refined Ecological Risk Characterization Results - Terrestrial Habitat

Soil 0-10 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 

BERA Level Assessment
Hazard Ecological Results of Refined Food Chain Models [c]

Frequency of Detection EPC Quotient Screening Level [b] Desert Kit Fox
Constituent # detects / n samples (mg/kg) [a] Source Basis LOAEL NOAEL

Inorganics
Cadmium 1 - 11 8.13 107 EcoSSL mam 0.000002 0.00002
Lead 11 - 11 19.2 3 EcoSSL avi 0.000001 0.00001
Silver 1 - 11 28.6 14 EcoSSL avi 0.000003 0.00003

Notes:
BERA = Baseline Ecological Risk Assessment.
EPC = The exposure point concentrations (EPCs) were set at the arithmetic average (non detects were set at 1/2 the sample quantification limit). 

EPCs marked with "m" are the maximum concentration.
LOAEL = Lowest observed adverse effect level.
mg/kg = Milligrams per kilogram.
NOAEL = No observed adverse effect level.

[a]   Hazard quotients (HQs) greater than one are presented in bold font. HQs are rounded to the nearest whole number.
[b] See Table ERA-1 for sources of ecological screening levels (ESLs); ESLs marked with 's' are based on a surrogate.

R4: Region 4 Ecological Screening Values (USEPA 2001d; R4). 
EcoSSL: USEPA Ecological Soil Screening Levels (USEPA 2005; EcoSSL).
Where readily available (i.e., EcoSSLs), the basis of the ecological screening level is presented.

[c]   Food chain modeling was conducted for bioaccumulative COPECs.

Soil
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Figure 2-1
Eight-Step Ecological Risk Assessment Process
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Figure 2-2
Expanded Eight-Step Ecological Risk Assessment Process

STEP 1: SLERA PROBLEM FORMULATION AND ECOLOGICAL EFFECTS CHARACTERIZATION
• Screening-level problem formulation

– Identification of environmental setting
Id tifi ti f tit t d t t d– Identification of constituents detected

– Description of constituent fate and transport pathways
– Description of constituent mechanisms of ecotoxicity
– Description of receptors likely affected (including threatened & endangered species habitat evaluation)
– Identification of complete exposure pathways; conceptual site model
– Selection of generic assessment and measurement endpoints

• Screening-level ecological effects characterization
– Identification of screening ecotoxicity valuesSL
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A
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STEP 2: SLERA EXPOSURE ESTIMATE AND RISK CALCULATION 
• Identification of screening-level exposure estimates (maximum concentrations)
• Screening level risk calculations

– Hazard quotients
– Chemicals without screening values

• Evaluation of uncertainties

STEP 3a: REFINEMENT OF STEP 2 SLERA EXPOSURE ESTIMATES AND RISK CALCULATIONSSTEP 3a: REFINEMENT OF STEP 2 SLERA EXPOSURE ESTIMATES AND RISK CALCULATIONS
(BERA PROBLEM FORMULATION) 

• Refinement of media of concern
• Refinement of COPCs
• Refinement of risk calculations for direct contact COPCs
• Refinement of assessment and measurement endpoints for bioaccumulative COPCs
• Refinement of bioaccumulative COPCs by preliminary food web modeling
• Refinement of risk characterization by consideration of site-specific biological studies
• Refinement of risk characterization by evaluation of weight of evidence and ecological significance
• Refinement of uncertainties

SMDP 

SMDP

Refinement of uncertainties

STEP 3b: REFINEMENT OF MEASUREMENT ENDPOINTS FOR BERA 
(ADDITIONAL PROBLEM FORMULATION) 

• Refinement of direct contact approaches
• Refining or expanding food web assessment

STEP 4: STUDY DESIGN AND DQO PROCESS 
St d D iB
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STEP 5: VERIFICATION OF FIELD SAMPLING DESIGN 
• Determine sampling feasibility
• Final sampling location selection (including reference areas)

• Study Design
• Data Quality Objectives and Statistical Considerations

STEP 6: SITE INVESTIGATION AND DATA ANALYSIS 

B

SMDP 
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STEP 7: RISK CHARACTERIZATION 
• Analysis of data collected in Step 6 using the methods developed in Step 4

STEP 8: RISK MANAGEMENT 

• Implement Final WP and SAP (SMDP needed only if alterations in WP and SAP are necessary)

Notes:
(a) SMDP occurs EITHER after Step 2 or after Step 3a
COPCs Constituents of Potential Concern
DQO Data Quality Objectives
GW Groundwater
SAP Sampling and Analysis Plan
Source: Adapted from USEPA, 1997 and 2000

(Section) Section number in parentheses corresponds with text of the Work Plan
SMDP Scientific Management Decision Point
SW/SD Surface water and sediment
WP Work Plan
BERA Baseline ERA
SLERA Screening-level ERA
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Site Photographs 



Photograph 1
Oil/Water separator (OWS)
with wash pad and drain in
background.  Main Post, 
facing northwest.

Attachment A
Risk Assessment
SWMU19
White Sands Missile Range
New Mexico

Photograph 2
Wash pad with OWS
in background.
Main Post, facing east.
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Attachment B-1
Soil Risk Assessment Dataset

0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 0 2 0 2

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Metals
Arsenic mg/kg <2.74 <2.74 <2.74 <2.74 <2.74
Barium mg/kg <25.2 <25.3 193 <25.2 <25.5
Cadmium mg/kg <5.04 <5.06 38.5 <5.04 <5.10
Chromium mg/kg <23.6 <23.6 <23.6 <23.6 <23.6
Lead mg/kg 23.7 44.7 22.2 46.2 27.8
Mercury mg/kg 0.0706 0.644 0.355 0.0706 0.0612
Selenium mg/kg <2.77 <2.77 <2.77 <2.77 <2.77
Silver mg/kg <25.2 <25.3 59.8 <25.2 <25.5
Parameters
TPH mg/kg 79.6 234 136 99.8 68.3
SVOCs
1,2,4-Trichlorobenzene mg/kg <0.333 <0.334 <0.335 NA NA
1,2-Diphenylhydrazine mg/kg <1.61 <1.62 <1.62 NA NA
1,3-Dichlorobenzene mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,4-Dichlorobenzene mg/kg <0.00504 <0.00506 <0.00507 NA NA
1-Chloronaphthalene mg/kg <0.333 <0.334 <0.335 NA NA
2,4,5-Trichlorophenol mg/kg <0.333 <0.334 <0.335 NA NA
2,4,6-Trichlorophenol mg/kg <0.333 <0.334 <0.335 NA NA
2,4-Dichlorophenol mg/kg <0.333 <0.334 <0.335 NA NA
2,4-Dimethylphenol mg/kg <0.333 <0.334 <0.335 NA NA
2,4-Dinitrophenol mg/kg <1.61 <1.62 <1.62 NA NA
2,4-Dinitrotoluene mg/kg <0.333 <0.334 <0.335 NA NA
2,6-Dinitrotoluene mg/kg <0.333 <0.334 <0.335 NA NA
2-Chloronaphthalene mg/kg <0.333 <0.334 <0.335 NA NA
2-Chlorophenol mg/kg <0.333 <0.334 <0.335 NA NA
2-Methylnaphthalene mg/kg <0.333 <0.334 <0.335 NA NA
2-Methylphenol mg/kg <0.333 <0.334 <0.335 NA NA
2-Nitroaniline mg/kg <1.61 <1.62 <1.62 NA NA
2-Nitrophenol mg/kg <0.333 <0.334 <0.335 NA NA
3,3'-Dichlorobenzidine mg/kg <0.333 <0.334 <0.335 NA NA
3-Nitroaniline mg/kg <1.61 <1.62 <1.62 NA NA
4,6-Dinitro-2-methylphenol mg/kg <1.61 <1.62 <1.62 NA NA
4-Bromophenyl-phenylether mg/kg <0.333 <0.334 <0.335 NA NA
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Attachment B-1
Soil Risk Assessment Dataset

0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 0 2 0 2

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

4-Chloro-3-Methylphenol mg/kg <0.333 <0.334 <0.335 NA NA
4-Chloroaniline mg/kg <0.00504 <0.00506 <0.00507 NA NA
4-Chlorophenyl-phenylether mg/kg <0.333 <0.334 <0.335 NA NA
4-Methyl-2-pentanone mg/kg <0.0202 <0.0202 <0.0203 NA NA
4-Methylphenol mg/kg <0.333 <0.334 <0.335 NA NA
4-Nitroaniline mg/kg <1.61 <1.62 <1.62 NA NA
4-Nitrophenol mg/kg <1.61 <1.62 <1.62 NA NA
Acenaphthene mg/kg <0.333 <0.334 <0.335 NA NA
Acenaphthylene mg/kg <0.333 <0.334 <0.335 NA NA
Anthracene mg/kg <0.333 <0.334 <0.335 NA NA
Benzidine mg/kg <1.61 <1.62 <1.62 NA NA
Benzo(a)anthracene mg/kg <0.333 <0.334 <0.335 NA NA
Benzo(a)pyrene mg/kg <0.333 <0.334 <0.335 NA NA
Benzo(b)fluoranthene mg/kg <0.333 <0.334 <0.335 NA NA
Benzo(g,h,i)perylene mg/kg <0.333 <0.334 <0.335 NA NA
Benzo(k)fluoranthene mg/kg <0.333 <0.334 <0.335 NA NA
Benzoic Acid mg/kg <1.61 <1.62 <1.62 NA NA
Benzyl Alcohol mg/kg <0.333 <0.334 <0.335 NA NA
bis(2-Chloroethoxy)methane mg/kg <0.333 <0.334 <0.335 NA NA
bis(2-Chloroethyl)ether mg/kg <0.333 <0.334 <0.335 NA NA
bis(2-Ethylhexyl)phthalate mg/kg <0.333 <0.334 <0.335 NA NA
Butylbenzylphthalate mg/kg <0.333 <0.334 <0.335 NA NA
Chrysene mg/kg <0.333 <0.334 <0.335 NA NA
Dibenzo(a,h)anthracene mg/kg <0.333 <0.334 <0.335 NA NA
Dibenzofuran mg/kg <0.333 <0.334 <0.335 NA NA
Diethylphthalate mg/kg <0.333 <0.334 <0.335 NA NA
Dimethylphthalate mg/kg <0.333 <0.334 <0.335 NA NA
Di-n-Butylphthalate mg/kg <0.333 <0.334 <0.335 NA NA
Di-n-Octylphthalate mg/kg <0.333 <0.334 <0.335 NA NA
Diphenylamine mg/kg <1.01 <1.01 <1.01 NA NA
Fluoranthene mg/kg <0.333 <0.334 <0.335 NA NA
Fluorene mg/kg <0.333 <0.334 <0.335 NA NA
Hexachlorobenzene mg/kg <0.333 <0.334 <0.335 NA NA
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Attachment B-1
Soil Risk Assessment Dataset

0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 0 2 0 2

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Hexachlorobutadiene mg/kg <0.333 <0.334 <0.335 NA NA
Hexachlorocyclopentadiene mg/kg <0.333 <0.334 <0.335 NA NA
Hexachloroethane mg/kg <0.333 <0.334 <0.335 NA NA
Indeno(1,2,3-cd)pyrene mg/kg <0.333 <0.334 <0.335 NA NA
Isophorone mg/kg <0.333 <0.334 <0.335 NA NA
Nitrobenzene mg/kg <0.333 <0.334 <0.335 NA NA
N-Nitroso-di-n-propylamine mg/kg <0.333 <0.334 <0.335 NA NA
N-Nitrosodiphenylamine mg/kg <0.333 <0.334 <0.335 NA NA
Pentachlorophenol mg/kg <1.61 <1.62 <1.62 NA NA
Phenanthrene mg/kg <0.333 <0.334 <0.335 NA NA
Phenol mg/kg <0.333 <0.334 <0.335 NA NA
Pyrene mg/kg <0.333 <0.334 <0.335 NA NA
VOCs
1,1,1-Trichloroethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,1,2,2-Tetrachloroethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,1,2-Trichloroethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,1-Dichloroethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,1-Dichloroethene mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,2,3-Trichloropropane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,2-Dichlorobenzene mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,2-Dichloroethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,2-Dichloropropane mg/kg <0.00504 <0.00506 <0.00507 NA NA
1,4 Dichloro-2-butene mg/kg <0.0101 <0.0101 <0.0101 NA NA
2-Butanone mg/kg <0.0202 <0.0202 <0.0203 NA NA
2-Chloroethylvinylether mg/kg <0.0101 <0.0101 <0.0101 NA NA
2-Hexanone mg/kg <0.0202 <0.0202 <0.0203 NA NA
Acetone mg/kg <0.0202 <0.0202 <0.0203 NA NA
Acrolein mg/kg <0.00504 <0.00506 <0.00507 NA NA
Acrylonitrile mg/kg <0.0101 <0.0101 <0.0101 NA NA
Benzene mg/kg <0.00504 <0.00506 <0.00507 NA NA
bis(2-Chloroisopropyl)ether mg/kg <0.333 <0.334 <0.335 NA NA
Bromodichloromethane mg/kg <0.00504 <0.00506 <0.00507 NA NA

SWMU 19-20_Data Attachment.xlsx - 3/2/2010 Page 3 of 4



Attachment B-1
Soil Risk Assessment Dataset

0-2 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 0 2 0 2

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Bromomethane mg/kg <0.0101 <0.0101 <0.0101 NA NA
Carbon Disulfide mg/kg <0.00504 <0.00506 <0.00507 NA NA
Carbon Tetrachloride mg/kg <0.00504 <0.00506 <0.00507 NA NA
Chlorobenzene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Chloroethane mg/kg <0.0101 <0.0101 <0.0101 NA NA
Chloroform mg/kg <0.00504 <0.00506 <0.00507 NA NA
Chloromethane mg/kg <0.0101 <0.0101 <0.0101 NA NA
cis-1,2-Dichloroethene mg/kg <0.00504 <0.00506 <0.00507 NA NA
cis-1,3-Dichloropropene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Dibromochloromethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
Dibromomethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
Ethyl Methacrylate mg/kg <0.00504 <0.00506 <0.00507 NA NA
Ethylbenzene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Iodomethane mg/kg <0.0101 <0.0101 <0.0101 NA NA
Methylene Chloride mg/kg <0.00504 <0.00506 <0.00507 NA NA
Naphthalene mg/kg <0.333 <0.334 <0.335 NA NA
Styrene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Tetrachloroethene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Toluene mg/kg <0.00504 <0.00506 <0.00507 NA NA
trans-1,2-Dichloroethene mg/kg <0.00504 <0.00506 <0.00507 NA NA
trans-1,3-Dichloropropene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Trichloroethene mg/kg <0.00504 <0.00506 <0.00507 NA NA
Trichlorofluoromethane mg/kg <0.00504 <0.00506 <0.00507 NA NA
Vinyl Acetate mg/kg <0.0202 <0.0202 <0.0203 NA NA
Vinyl Chloride mg/kg <0.0101 <0.0101 <0.0101 NA NA
Xylenes (total) mg/kg <0.00504 <0.00506 <0.00507 NA NA
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Attachment B-2
Soil Risk Assessment Dataset

0-10 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 4 8.5 0 2 4 8 0 2 4 8.5

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Metals
Arsenic mg/kg <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74
Barium mg/kg <25.2 27.2 <26.4 <25.3 193 26.5 <25.2 <25.2 <25.5 <25.4 <25.7
Cadmium mg/kg <5.04 <5.04 <5.27 <5.06 38.5 <5.10 <5.03 <5.04 <5.10 <5.08 <5.15
Chromium mg/kg <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6
Lead mg/kg 23.7 6.19 8.49 44.7 22.2 10.8 4.79 46.2 27.8 12.1 4.46
Mercury mg/kg 0.0706 0.0403 0.0211 0.644 0.355 0.0826 <0.0201 0.0706 0.0612 0.0406 <0.0206
Selenium mg/kg <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77
Silver mg/kg <25.2 <25.2 <26.4 <25.3 59.8 <25.5 <25.2 <25.2 <25.5 <25.4 <25.7
Parameters
TPH mg/kg 79.6 <30.2 <31.6 234 136 39.8 <30.2 99.8 68.3 65 <30.9
SVOCs
1,2,4-Trichlorobenzene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
1,2-Diphenylhydrazine mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
1,3-Dichlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,4-Dichlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1-Chloronaphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4,5-Trichlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4,6-Trichlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4-Dichlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4-Dimethylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4-Dinitrophenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
2,4-Dinitrotoluene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,6-Dinitrotoluene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Chloronaphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Chlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Methylnaphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Methylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Nitroaniline mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
2-Nitrophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
3,3'-Dichlorobenzidine mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
3-Nitroaniline mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
4,6-Dinitro-2-methylphenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
4-Bromophenyl-phenylether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Chloro-3-Methylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Chloroaniline mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
4-Chlorophenyl-phenylether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Methyl-2-pentanone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
4-Methylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Nitroaniline mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
4-Nitrophenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Acenaphthene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Acenaphthylene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Anthracene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzidine mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Benzo(a)anthracene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzo(a)pyrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzo(b)fluoranthene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
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Attachment B-2
Soil Risk Assessment Dataset

0-10 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 4 8.5 0 2 4 8 0 2 4 8.5

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Benzo(g,h,i)perylene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzo(k)fluoranthene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzoic Acid mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Benzyl Alcohol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
bis(2-Chloroethoxy)methane mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
bis(2-Chloroethyl)ether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
bis(2-Ethylhexyl)phthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Butylbenzylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Chrysene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Dibenzo(a,h)anthracene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Dibenzofuran mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Diethylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Dimethylphthalate mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Di-n-Butylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Di-n-Octylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Diphenylamine mg/kg <1.01 <1.01 [<1.00] <1.05 <1.01 <1.01 <1.02 <1.01 NA NA <1.02 <1.03
Fluoranthene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Fluorene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachlorobenzene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachlorobutadiene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachlorocyclopentadiene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachloroethane mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Indeno(1,2,3-cd)pyrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Isophorone mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Nitrobenzene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
N-Nitroso-di-n-propylamine mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
N-Nitrosodiphenylamine mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Pentachlorophenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Phenanthrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Phenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Pyrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
VOCs
1,1,1-Trichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1,2,2-Tetrachloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1,2-Trichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1-Dichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1-Dichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2,3-Trichloropropane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2-Dichlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2-Dichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2-Dichloropropane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,4 Dichloro-2-butene mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
2-Butanone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
2-Chloroethylvinylether mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
2-Hexanone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
Acetone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
Acrolein mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
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Attachment B-2
Soil Risk Assessment Dataset

0-10 foot Depth Interval
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 4 8.5 0 2 4 8 0 2 4 8.5

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Acrylonitrile mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Benzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
bis(2-Chloroisopropyl)ether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Bromodichloromethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Bromomethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Carbon Disulfide mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Carbon Tetrachloride mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Chlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Chloroethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Chloroform mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Chloromethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
cis-1,2-Dichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
cis-1,3-Dichloropropene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Dibromochloromethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Dibromomethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Ethyl Methacrylate mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Ethylbenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Iodomethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Methylene Chloride mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Naphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Styrene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Tetrachloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Toluene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
trans-1,2-Dichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
trans-1,3-Dichloropropene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Trichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Trichlorofluoromethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Vinyl Acetate mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
Vinyl Chloride mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Xylenes (total) mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
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Attachment B-3
Total Soil Risk Assessment Dataset
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 4 8.5 0 2 4 8 0 2 4 8.5

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Metals
Arsenic mg/kg <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74 <2.74
Barium mg/kg <25.2 27.2 <26.4 <25.3 193 26.5 <25.2 <25.2 <25.5 <25.4 <25.7
Cadmium mg/kg <5.04 <5.04 <5.27 <5.06 38.5 <5.10 <5.03 <5.04 <5.10 <5.08 <5.15
Chromium mg/kg <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6 <23.6
Lead mg/kg 23.7 6.19 8.49 44.7 22.2 10.8 4.79 46.2 27.8 12.1 4.46
Mercury mg/kg 0.0706 0.0403 0.0211 0.644 0.355 0.0826 <0.0201 0.0706 0.0612 0.0406 <0.0206
Selenium mg/kg <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77 <2.77
Silver mg/kg <25.2 <25.2 <26.4 <25.3 59.8 <25.5 <25.2 <25.2 <25.5 <25.4 <25.7
Parameters
TPH mg/kg 79.6 <30.2 <31.6 234 136 39.8 <30.2 99.8 68.3 65 <30.9
SVOCs
1,2,4-Trichlorobenzene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
1,2-Diphenylhydrazine mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
1,3-Dichlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,4-Dichlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1-Chloronaphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4,5-Trichlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4,6-Trichlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4-Dichlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4-Dimethylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,4-Dinitrophenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
2,4-Dinitrotoluene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2,6-Dinitrotoluene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Chloronaphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Chlorophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Methylnaphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Methylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
2-Nitroaniline mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
2-Nitrophenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
3,3'-Dichlorobenzidine mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
3-Nitroaniline mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
4,6-Dinitro-2-methylphenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
4-Bromophenyl-phenylether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Chloro-3-Methylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Chloroaniline mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
4-Chlorophenyl-phenylether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Methyl-2-pentanone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
4-Methylphenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
4-Nitroaniline mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
4-Nitrophenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Acenaphthene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Acenaphthylene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Anthracene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzidine mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Benzo(a)anthracene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzo(a)pyrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzo(b)fluoranthene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
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Attachment B-3
Total Soil Risk Assessment Dataset
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 4 8.5 0 2 4 8 0 2 4 8.5

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Benzo(g,h,i)perylene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzo(k)fluoranthene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Benzoic Acid mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Benzyl Alcohol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
bis(2-Chloroethoxy)methane mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
bis(2-Chloroethyl)ether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
bis(2-Ethylhexyl)phthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Butylbenzylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Chrysene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Dibenzo(a,h)anthracene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Dibenzofuran mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Diethylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Dimethylphthalate mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Di-n-Butylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Di-n-Octylphthalate mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Diphenylamine mg/kg <1.01 <1.01 [<1.00] <1.05 <1.01 <1.01 <1.02 <1.01 NA NA <1.02 <1.03
Fluoranthene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Fluorene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachlorobenzene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachlorobutadiene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachlorocyclopentadiene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Hexachloroethane mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Indeno(1,2,3-cd)pyrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Isophorone mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Nitrobenzene mg/kg <0.333 <1.61 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
N-Nitroso-di-n-propylamine mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
N-Nitrosodiphenylamine mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Pentachlorophenol mg/kg <1.61 <1.61 [<1.60] <1.69 <1.62 <1.62 <1.63 <1.61 NA NA <1.63 <1.65
Phenanthrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Phenol mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Pyrene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
VOCs
1,1,1-Trichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1,2,2-Tetrachloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1,2-Trichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1-Dichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,1-Dichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2,3-Trichloropropane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2-Dichlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2-Dichloroethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,2-Dichloropropane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
1,4 Dichloro-2-butene mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
2-Butanone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
2-Chloroethylvinylether mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
2-Hexanone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
Acetone mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
Acrolein mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
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Attachment B-3
Total Soil Risk Assessment Dataset
Solid Waste Managment Unit 19

Main Post, U.S. Army White Sands Missile Range 
White Sands Missile Range, New Mexico

Location ID: SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-01 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 19 SB-02 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01 SWMU 20 SB-01
Sample Depth(ft): 0 4 8.5 0 2 4 8 0 2 4 8.5

Date Collected: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93
Field Notes: Units SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19 SWMU-19

Acrylonitrile mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Benzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
bis(2-Chloroisopropyl)ether mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Bromodichloromethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Bromomethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Carbon Disulfide mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Carbon Tetrachloride mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Chlorobenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Chloroethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Chloroform mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Chloromethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
cis-1,2-Dichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
cis-1,3-Dichloropropene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Dibromochloromethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Dibromomethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Ethyl Methacrylate mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Ethylbenzene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Iodomethane mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Methylene Chloride mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Naphthalene mg/kg <0.333 <0.332 [<0.330] <0.348 <0.334 <0.335 <0.336 <0.332 NA NA <0.335 <0.340
Styrene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Tetrachloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Toluene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
trans-1,2-Dichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
trans-1,3-Dichloropropene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Trichloroethene mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Trichlorofluoromethane mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
Vinyl Acetate mg/kg <0.0202 <0.0201 [<0.0200] <0.0211 <0.0202 <0.0203 <0.0204 <0.0201 NA NA <0.0203 <0.0206
Vinyl Chloride mg/kg <0.0101 <0.0101 [<0.0100] <0.0105 <0.0101 <0.0101 <0.0102 <0.0101 NA NA <0.0102 <0.0103
Xylenes (total) mg/kg <0.00504 <0.00504 [<0.00500] <0.00527 <0.00506 <0.00507 <0.00510 <0.00503 NA NA <0.00508 <0.00515
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Notes for Attachments B.1-3
Risk Assessment Datasets

Solid Waste Managment Unit 19
Main Post, U.S. Army White Sands Missile Range 

White Sands Missile Range, New Mexico

Notes:
< = Result is non-detect
[ ] = Indicates field duplicate result
J = Laboratory qualifier, indicates estimated result
ft = Foot

mg/kg = Milligrams per kilogram
NA = Not available

SVOC = Semi-volatile Organic Compound
TPH = Total petroleum hydrocarbon.
VOC = Volatile Organic Compound
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Attachment C 

 

ProUCL Output for SWMU 19-20 



Attachment C - ProUCL Output for SWMU 19
Soil Risk Assessment Dataset

0-10 foot Depth Interval
Main Post, U.S. Army White Sands Missile Range

White Sands Missile Range, New Mexico

11 11

4.46 1.495
46.2 3.833
19.22 2.647
12.1 0.848
15.21
0.791
0.914

0.855 0.929
0.85 0.85

27.53 41.92
42.11

28.11 51.93
27.74 71.22

1.346
14.28
29.62
18.19
0.0278 26.76
16.75 27.53

26.49
0.369 30.42
0.74 30.16
0.167 27.02
0.259 27.52

39.21
47.85
64.84

31.29
33.99

27.53

95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL
Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

95% Standard Bootstrap UCL
Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

k star (bias corrected) Data appear Normal at 5% Significance Level
Theta Star

nu star

95% Modified-t UCL 99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

95% Student's-t UCL 95% H-UCL
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL 97.5% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation
Skewness

Relevant UCL Statistics

Mean Mean of log Data
Median SD of log Data

SD

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data

Result (lead)

General Statistics
Number of Valid Observations Number of Distinct Observations

Confidence Coefficient   95%
Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
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Attachment C - ProUCL Output for SWMU 19
Soil Risk Assessment Dataset

0-10 foot Depth Interval
Main Post, U.S. Army White Sands Missile Range

White Sands Missile Range, New Mexico

11 9
8 2

18.18%

0.0211 -3.858
0.644 -0.44
0.154 -2.482

0.21 1.082
0.0201 -3.907
0.0206 -3.882

2
9

18.18%

0.65 0.881
0.829 0.829

0.128 -2.865
0.196 1.289
0.235 0.246

0.104 -2.938
0.214 1.403
0.221 0.127
0.218 0.197

0.219
0.264

0.707
0.218
12.73

0.948
0.745
0.745 0.13
0.287 0.186

0.0595
0.238
0.228
0.234

1E-09 0.901
0.644 0.254
0.126 0.236

0.0612 0.389
0.198 0.501
0.204 0.722
0.616
4.498
0.928 0.501
0.611
0.814

Note: DL/2 is not a recommended method.

AppChi2 97.5% KM (Chebyshev) UCL
95% Gamma Approximate UCL

95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use

Mean 95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL
Minimum 95% KM (bootstrap t) UCL

Maximum 95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean
95% KM (t) UCL

Assuming Gamma Distribution 95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method
K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

SD SD in Log Scale
95% MLE (t) UCL Mean in Original Scale

95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

Mean Mean
SD SD

95% DL/2 (t) UCL 95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected
Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics

Result (mercury)

General Statistics
Number of Valid Data Number of Detected Data
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Attachment C - ProUCL Output for SWMU 19
Soil Risk Assessment Dataset

0-10 foot Depth Interval
Main Post, U.S. Army White Sands Missile Range

White Sands Missile Range, New Mexico

11 7
7 4

36.36%

39.8 3.684
234 5.455

103.2 4.49
65.13 0.571

30.2 3.408
31.6 3.453

4
7

36.36%

0.849 0.975
0.803 0.803

71.27 3.851
67.15 0.991

108 118.4

55.77 3.942
83.86 0.887
101.6 72.96
106.1 65.66

105.7
116.2

2.132
48.4

29.85

0.29
0.711
0.711 80.15
0.313 56.96

18.55
113.8
110.7
110.8

35.3 144.2
234 128.8

87.43 115.7
68.3 161

56 196
2.74 264.7

31.91
60.29
43.43 113.8
121.4 115.7
128.295% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use
AppChi2 95% KM (t) UCL

95% Gamma Approximate UCL 95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star

Maximum 95% KM (BCA) UCL
Mean 95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL

Minimum 95% KM (bootstrap t) UCL

5% K-S Critical Value SD
Data appear Gamma Distributed at 5% Significance Level SE of Mean

95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star
nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Normal at 5% Significance Level

95% MLE (Tiku) UCL SD in Original Scale
95% Percentile Bootstrap UCL

95% BCA Bootstrap UCL

Mean Mean in Log Scale
SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

95% DL/2 (t) UCL 95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method
Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected
SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data
Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Result (tph)

General Statistics
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Attachment C - ProUCL Output for SWMU 19
Total Soil Risk Assessment Dataset

Main Post, U.S. Army White Sands Missile Range
White Sands Missile Range, New Mexico

11 11

4.46 1.495
46.2 3.833
19.22 2.647
12.1 0.848
15.21
0.791
0.914

0.855 0.929
0.85 0.85

27.53 41.92
42.11

28.11 51.93
27.74 71.22

1.346
14.28
29.62
18.19
0.0278 26.76
16.75 27.53

26.49
0.369 30.42
0.74 30.16
0.167 27.02
0.259 27.52

39.21
47.85
64.84

31.29
33.99

27.53

95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic 95% Percentile Bootstrap UCL
Kolmogorov-Smirnov 5% Critical Value 95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

95% Standard Bootstrap UCL
Anderson-Darling Test Statistic 95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance 95% CLT UCL

Adjusted Chi Square Value 95% Jackknife UCL

k star (bias corrected) Data appear Normal at 5% Significance Level
Theta Star

nu star

95% Modified-t UCL 99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

95% Student's-t UCL 95% H-UCL
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL

95% Adjusted-CLT UCL 97.5% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation
Skewness

Relevant UCL Statistics

Mean Mean of log Data
Median SD of log Data

SD

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data

Result (lead)

General Statistics
Number of Valid Observations Number of Distinct Observations

Confidence Coefficient   95%
Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
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Attachment C - ProUCL Output for SWMU 19
Total Soil Risk Assessment Dataset

Main Post, U.S. Army White Sands Missile Range
White Sands Missile Range, New Mexico

11 9
8 2

18.18%

0.0211 -3.858
0.644 -0.44
0.154 -2.482

0.21 1.082
0.0201 -3.907
0.0206 -3.882

2
9

18.18%

0.65 0.881
0.829 0.829

0.128 -2.865
0.196 1.289
0.235 0.246

0.104 -2.938
0.214 1.403
0.221 0.127
0.218 0.197

0.219
0.264

0.707
0.218
12.73

0.948
0.745
0.745 0.13
0.287 0.186

0.0595
0.238
0.228
0.234

1E-09 0.901
0.644 0.254
0.126 0.236

0.0612 0.389
0.198 0.501
0.204 0.722
0.616
4.498
0.928 0.501
0.611
0.814

Note: DL/2 is not a recommended method.

AppChi2 97.5% KM (Chebyshev) UCL
95% Gamma Approximate UCL

95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use

Mean 95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL
Minimum 95% KM (bootstrap t) UCL

Maximum 95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean
95% KM (t) UCL

Assuming Gamma Distribution 95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method
K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

SD SD in Log Scale
95% MLE (t) UCL Mean in Original Scale

95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

Mean Mean
SD SD

95% DL/2 (t) UCL 95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected
Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics

Result (mercury)

General Statistics
Number of Valid Data Number of Detected Data
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Attachment C - ProUCL Output for SWMU 19
Total Soil Risk Assessment Dataset

Main Post, U.S. Army White Sands Missile Range
White Sands Missile Range, New Mexico

11 7
7 4

36.36%

39.8 3.684
234 5.455

103.2 4.49
65.13 0.571

30.2 3.408
31.6 3.453

4
7

36.36%

0.849 0.975
0.803 0.803

71.27 3.851
67.15 0.991

108 118.4

55.77 3.942
83.86 0.887
101.6 72.96
106.1 65.66

105.7
116.2

2.132
48.4

29.85

0.29
0.711
0.711 80.15
0.313 56.96

18.55
113.8
110.7
110.8

35.3 144.2
234 128.8

87.43 115.7
68.3 161

56 196
2.74 264.7

31.91
60.29
43.43 113.8
121.4 115.7
128.295% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use
AppChi2 95% KM (t) UCL

95% Gamma Approximate UCL 95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star

Maximum 95% KM (BCA) UCL
Mean 95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL

Minimum 95% KM (bootstrap t) UCL

5% K-S Critical Value SD
Data appear Gamma Distributed at 5% Significance Level SE of Mean

95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star
nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Normal at 5% Significance Level

95% MLE (Tiku) UCL SD in Original Scale
95% Percentile Bootstrap UCL

95% BCA Bootstrap UCL

Mean Mean in Log Scale
SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

95% DL/2 (t) UCL 95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method
Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected
SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data
Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Result (tph)

General Statistics

0-10 and All ProUCL Output.xls - 2/16/2010 Page 3 of 3



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 22 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

3. SWMUs 47 and 48: North Oscura Peak Landfills 

3.1 Summary 

During the WSMR RFA (Kearney, 1988), three trenches comprising a single landfill 
operation were identified in a remote northern portion of the Oscura Mountains (Figure 
3-1, Appendix 3A, pg. 3A-1) at an elevation of 7,750 ft amsl.  The landfill formerly 
served the North Oscura Range Camp and received mostly ordinary municipal waste 
and construction debris from the 1950s to 1989, although exact dates of operation are 
not known.  The first buildings, consisting of a radar building and instrument pad, were 
built in North Oscura Peak in 1952.  It was reported that the landfill also may have 
received ordinary municipal/commercial waste from the Atom Site, located 3,500 ft 
west of the landfill, and in operation from 1960 to 1972 (BAE, 2004b).  The North 
Oscura Peak site was used as a telemetry data recovery and analysis station (BAE, 
2004b).  The HSWA module to the White Sands 1989 hazardous waste management 
permit issued under the RCRA individually lists three trenches at the landfill site as 
SWMUs 47, 48 and 49 (collectively WSMR-71).  However, the December 2009 WSMR 
permit now lists only SWMUs 47 and 48 and states that SWMUs 48 and 49 were 
combined as SWMU 48. 

A RCRA Facility Assessment Preliminary Review/Visual Site Inspection Report 
(Kearney, 1988) was completed for WSMR in 1988.  The RFA report identified the 
three trenches that corresponded to SWMUs 47, 48 and 49 (now SWMUs 47 and 48).  
At the time of the site visit, the three SWMUs comprised a single, active landfill 
operation (Figure 3-2, Appendix 3A, pg. 3A-2) that consisted of two open trenches 
(SWMUs 47 and 48) and a covered, backfilled trench (SWMU 49).  Visible debris in 
both of the open trenches included glass and plastic bottles, rubber tubing, aluminum 
cans, wood, and waste paper.  The RFA report concluded that the release potential to 
environmental media (soil/groundwater, surface water, air and subsurface gas) was 
unknown since "the exact inventory of the waste disposed is unknown." 

A Decision Document for the North Oscura Peak Landfill (MEVATEC, 1999) was 
completed to describe and formalize the decision by the US Army to proceed with an 
environmental corrective response action selected for the North Oscura Peak Landfill 
at WSMR, New Mexico.  This document reported that septage was segregated into 
SWMU 47, SWMU 49 was filled with solid waste, and SWMU 48 had received several 
loads of solid waste prior the facility’s closure.  It was estimated that the small landfill 
contained from 200 to 400 cubic meters of waste (MEVATEC, 1999).  In June 1997, 
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six samples of soil and waste were collected from the three trenches of the landfill.  
The sampling results indicated that the soil and waste were non-hazardous.  Based on 
the analytical results and an evaluation of potential receptor pathways, the selected 
response action alternative was waste removal.  This response action would greatly 
reduce or eliminate potential exposure routes and the contaminant migration sources.  
The selected remedy was considered protective of human health and the environment, 
attained Federal and State requirements that were applicable or relevant and 
appropriate to the removal, and was cost effective.  This remedy satisfied statutory 
preference for remedies that employ waste management to reduce toxicity, mobility or 
volume as a principal element.  The selected remedy presented a permanent solution 
and resource recovery to the maximum extent practicable. 

A Voluntary Corrective Measures Implementation Report for the North Oscura Peak 
Landfill, SWMU 47, 48, and 49 (BAE, 2004b) was completed and submitted to the 
NMED for review in February 2004.  A corrective measures implementation work plan 
was prepared in December 1999 and subsequently submitted to the NMED for review.  
The work plan was approved and WSMR initiated corrective measures to excavate 
and dispose of the materials buried in the SWMUs.  Excavation of the landfills began 
on December 7, 2001 and concluded on June 7, 2002.  A total of 2,682 cubic yards (cu 
yds) of solid waste were disposed of at the Rio Rancho Landfill north of Albuquerque, 
New Mexico.  Fill material was recovered from the landfills during excavation.  
Confirmation samples were taken from the bottom of the excavation and from the fill 
material.  The samples confirmed the presence of residual contaminants, which 
included a variety of metals, semi volatiles and pesticides.  A human health and 
ecological risk assessment was performed to determine whether further corrective 
measures would be necessary to address the residual contaminants.  The potential 
exposure routes considered were direct contact, ingestion of the soil, and inhalation of 
airborne contaminants.  Leaching to groundwater was not considered a complete 
exposure pathway since the only sustainable aquifer is more than 1,700 ft below the 
site.  Both assessments concluded that the remaining contamination did not pose an 
unacceptable risk. 

On January 18, 2006, the NMED provided correspondence indicating that it requires 
no further investigations pertaining to North Oscura Peak Landfill and the SWMUs are 
eligible for a NFA determination.  It further stated that WSMR must submit a petition to 
NMED for a NFA determination and a Class 3 permit modification request to remove 
SWMUs 47, 48, and 49 from its permit (Appendix 3C, pg. 3C-1). 
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3.2 Site Description and Operational History 

3.2.1 Site Description 

The former North Oscura Peak Landfill site was located in the Oscura Mountains, 2 
miles southeast of North Oscura Peak Range Center, 500 ft west of WSMR secondary 
road 331, and 2 miles west of Range Road 9 in the north central area of WSMR 
(Figures 3-2, Appendix 3A, pg. 3A-2).  The site was an irregularly shaped landfill near 
the North Oscura Peak gate, located at the end of a dirt road off of Range Road 331.  
The size of the disturbed area was approximately 150 ft by 150 ft. 

Three trenches in the landfill were identified as SWMUs 47, 48 and 49.  Designs for 
the landfill do not exist since the construction method only involved trench cutting and 
backfill.  Record searches did not locate a history of waste acceptance.  However, 
interviews with range employees suggested that the facility received ordinary 
municipal/commercial wastes from the Atom Site (in operation from 1960-1972) and 
the North Oscura Range Camp complex.  Waste disposal operations at the site 
ceased in 1989. 

• SWMU 47 measured 40 ft by 50 ft square and approximately 5 ft deep.  A barbed-
wire fence surrounded the enclosed depression, which received primarily septic 
tank sludge.  A vegetated soil pile on the southwest side of the SWMU likely 
resulted from the excavation of the septage pit. Plastic, glass and metal 
containers, wire insulation, wood, cable spools and metal were visible on the 
surface of the southern half of the trench. 

• SWMU 48, an open trench, measured 120 ft long by 5 ft wide and 6 ft deep.  The 
trench had remained uncovered since waste disposal operations ceased in 1989.  
Wooden cable spools, glass, construction materials, electronic parts and 
equipment, reels of computer magnetic tape, metal, ceramic and glass food 
service items, beverage bottles and cans were visible on the bottom of the trench.  
A mound of topsoil 10 ft high was situated near the northern end of the open 
trench. 

• SWMU 49, a covered trench, was estimated to be an irregular shape measuring 
5,700 square ft and 14 ft deep.  Five ft of clean overburden covered the trench.   
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3.2.2 Operational History 

The site consisted of three SWMUs (47, 48 and 49) comprising a single landfill 
operation that received solid wastes, as described above, from the North Oscura Peak 
Range Center and Atom Peak from the early 1950s to 1989.  The exact time that the 
units first received waste is unknown, but it is known that they were closed in 1989.   
SWMUs 48 and 49 were recently combined as SWMU 48.  

3.3 Land Use 

3.3.1 Current 

Waste disposal operations at the North Oscura Peak Landfill site ceased in 1989.  The 
landfill trenches have been closed. 

3.3.2 Future/Proposed 

There are no future land uses proposed for the former North Oscura Peak Landfill site.  
However, the North Oscura Peak is an integral part of the WSMR due to its superior 
vantage point for the observation of missile testing areas and bomb ranges in and 
around the Oscura Mountains. 

3.4 Investigative Activities 

3.4.1 Summary 

SWMUs 47, 48, and 49 were identified during the WSMR RFA conducted in 1988.  
The RFA considered release potential to various media from the landfill.  Although 
White Sands followed the RFA with a RFI, neither Phase I nor Phase II of the RFI 
addressed the North Oscura Peak Landfill site.  Delineation of the nature of the waste 
and its volume was conducted through a drilling and sampling program in 1997.  In 
1999 a Decision Document (MEVATEC, 1999) was prepared to formalize and describe 
the corrective action option selected by the Army (waste removal) for the landfill.  The 
decision document demonstrated that the response action chosen was consistent with, 
and met the requirements of RCRA and the National Environmental Policy Act (NEPA) 
of 1969.  Following submittal of a Corrective Measures Work Plan to the NMED work 
plan approval, excavation of landfill contents and soil was initiated in December and 
completed in June 2002.  A Voluntary Corrective Measures Implementation Report 
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summarizing the closure activities was submitted in February 2004 (BAE, 2004b).  The 
NMED approved the conclusion that NFA was required for these SWMUs in a letter 
dated January 18, 2006 (Appendix 3C, pg. 3C-1).  It should be noted that all of the 
investigation and corrective action activities summarized herein refer to the SWMUs as 
SWMUs 47, 48 and 49 because SWMUs 48 and 49 were not combined until after 
these activities had been completed. 

3.4.2 Investigation #1:  RCRA Facility Assessment (Kearney, 1988) 

3.4.2.1 Non-sampling Data Collection 

The RFA included a VSI and considered release potential to various media from the 
landfill.  The RFA report states that two of the SWMUs (47 and 48) were uncovered 
and active at the time of the site inspection, and that the start date for the landfills was 
unknown.  A third trench (SWMU 49) was covered.  At the time of the VSI, the unit 
received wastes generated by the North Oscura Range Camp, which had little activity, 
resulting in minimal waste generation.  Most of the exposed waste was refuse.  
Miscellaneous debris, including rusted out 55-gallon drums, was also noted on the 
ground north of the landfill area.  There was no release history for the landfill.  
Contaminant release potential to major exposure routes could not be assessed due to 
uncertainty about the waste composition. 

3.4.2.2 Sampling Data Collection 

No sampling was conducted for the RFA.   

3.4.2.3 Results and Conclusions 

The RFA concluded that the release potential to four environmental media, 
soil/groundwater, surface water, air and subsurface gas, were all unknown due to 
uncertainty about the waste composition.  The results of the assessment were 
provided in the RCRA Facility Assessment PR/VSI Report, White Sands Missile 
Range, White Sands, New Mexico (Kearney, 1988). 
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3.4.3 Investigation #2: On-Site Waste Characterization 

3.4.3.1 Non-sampling Data Collection 

Investigation of the SWMUs 47, 48 and 49 waste progressed under the Defense 
Environmental Restoration Program (DERP).  Management decisions under DERP 
required site-specific waste characterization and volume estimates.  During the site 
characterization in 1997, 12 shallow soil borings were completed in the vicinity of 
SWMU 49 (Appendix 3A, Figure 3-3, pg. 3A-3).   The borings also provided 
characterization of the waste brought up in the drill cuttings through visual inspection 
and chemical analysis. 

3.4.3.2 Sampling Data Collection 

On June 30, 1997, twelve shallow soil borings were drilled by hollow-stem auger in the 
vicinity of SWMU 49 (Figures 3-3 and 3-4, Appendix 3A, pgs. 3A-3 and 3A-4) to 
determine the lateral and vertical extent of the waste.  Six waste samples were 
collected from the subsurface and analyzed for Toxicity Characteristic Leaching 
Procedure (TCLP) metals, TCLP VOCs, and TCLP SVOCs, including pesticides and 
herbicides, to determine the available disposal options for the waste.      

Six borings drilled in the SWMU 49 area encountered intervals of refuse.  Borings 
BH-2, BH-5, BH-6, BH-7, BH-8, and BH-9 drilled through a single layer of waste a 
maximum of 8 ft thick.  The axis of the SWMU 49 trench was found to trend at an 
oblique angle to that of the open SWMU 48 trench.  This conclusion was drawn from 
borehole data and the intersection point of the two trenches, where buried waste was 
exposed in the east sidewall of the SWMU 48 trench.  A two-foot interval of waste 
extended approximately 9 ft horizontally along the sidewall was exposed three ft below 
grade in the SWMU 48 trench.  This location on the eastern side of SWMU 48 was 
suspected to be the western terminus of the SWMU 49 trench.  It was not necessary to 
drill borings to delineate the boundaries of the two open trenches.  No refuse was 
encountered in borings BH-1, BH-3, BH-4, BH-10, BH-11, and BH-12. 

To establish waste removal and disposal options, TCLP samples were taken from 
three of the borings; BH-2, BH-7 and BH-9 (labeled NOP-BH2-S1, NOP-BH7-S1 and 
NOP-BH9-S1, respectively).  These borings were selected for TCLP analysis since 
they encountered the thickest intervals of waste (8.5, 2.5, and 5.0 ft, respectively). 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 28 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

Waste samples were taken from depths of between 5.5 and 7.5 ft bgs and analyzed for 
TCLP metals, TCLP VOCs, and TCLP SVOCs, including pesticides and herbicides. 

Waste was sampled from SWMU 47 where septage from the North Oscura Range 
Camp was discharged into the unlined trench.  Borings were not drilled at this 
uncovered trench since the lateral dimensions are marked at the surface by a fence. 
Some solid waste was visible at the surface near the south end of SWMU 47.  
Samples of that solid waste and septage (labeled "NOP-W TRENCH S-S1"), and of 
the septage from the north end of the SWMU 47 trench (labeled "NOP-W TRENCH N-
S1") were obtained by hand augering.  During collection of waste samples, the 
thickness of the waste was determined to be less than one ft.  Septage samples were 
collected from approximately 8-10 inches bgs. 

A sixth waste sample (NOP-N TRENCH-S1) was collected from the open SWMU 48 
trench for TCLP analysis.  The sample included refuse and surface soil/sediment from 
the bottom of the north end of the trench.  The south and central sections of the trench 
contained no refuse and were not sampled.  Sample information generated during the 
investigation is provided in Table 3-1 (Appendix 3B, pg. 3B-1). 

3.4.3.3 Results and Conclusions 

Based on the TCLP results for the six solid waste samples, the waste was determined 
to be non-hazardous.  The results of the investigation are provided in Table 3-1 
(Appendix 3B, pg. 3B-1).  A work plan was subsequently developed, submitted to the 
NMED and approved for the excavation and disposal at a licensed solid waste landfill. 

3.4.4 Investigation #3: Voluntary Corrective Measures Implementation (BAE, 2004b) 

3.4.4.1 Non-sampling Data Collection 

Based on the Decision Document for the North Oscura Peak Landfill (MEVATEC, 
1999) evaluation of corrective action options, waste removal was determined to be the 
remedy that was protective of human health and the environment and attained Federal 
and State requirements that are applicable or relevant and appropriate to this site.  
This remedy presented a permanent solution and resource recovery to the maximum 
extent practicable and would achieve the goal of eliminating potential soil and water 
contamination source(s) and eventual deletion of the SWMUs from the HSWA 
corrective action permit.   
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A Corrective Measures Implementation Work Plan was prepared in December 1999 
and submitted to the NMED for review. The work plan was approved and WSMR 
initiated corrective measures to excavate and dispose of the materials buried in the 
SWMUs.  The objective of the corrective measures was to achieve clean closure of the 
three trenches. 

Excavation of the landfills began on December 7, 2001 but was halted on December 
11, 2001 when ordnance-related material (ORM) was discovered.  Work resumed on 
May 7, 2002 and concluded on June 7, 2002.  Once work resumed, an ordnance 
specialist and an archeologist were on site to inspect and log items found during 
excavation.  Excavated materials were screened and the soil was staged for reuse 
pending analytical results confirming that it could be used to backfill the excavations.  
Ordnance-related items were segregated and taken to a designated unexploded 
ordnance (UXO) storage area for eventual disposal and decommissioning; no UXO 
was discovered during the excavation.  None of the items found during the excavation 
provided reliable dating information to pinpoint when the landfill operations may have 
begun at the site (BAE, 2004b). 

On May 20, 2002, approximately 13.5 cubic ft of presumed asbestos-containing floor 
tiles were discovered in the excavation.  Work was halted to notify the NMED and to 
allow licensed asbestos abatement personnel to remove the floor tiles from the 
excavation.  The asbestos-containing materials (ACM) were taken to the WSMR Main 
Post Asbestos Landfill for proper disposal.   

A total of 2,682 cubic yards (cu yds) of solid waste, comprised of approximately 28 cu 
yds from SWMU 47, 314 cu yds from SWMU 48, and 2,340 cu yds from SWMU 49, 
were disposed of at the Rio Rancho Sanitary Landfill north of Albuquerque, New 
Mexico. The site was backfilled with the soil recovered during the excavation, and the 
site surface was graded and contoured to prevent soil erosion.  The site was inspected 
twice between June and October 2002 to evaluate soil and revegetation.  No further 
inspections were warranted since the site exhibited no signs of discernable soil loss 
and new vegetation was bountiful.  A site survey was completed before and after 
excavation, and after surface grading and contouring (BAE, 2004b). 

3.4.4.2 Sampling Data Collection 

During landfill excavation activities, soil was separated from the solid waste using a 
mechanical screen.  The soil was sampled and stockpiled until analytical results were 
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received.  The soil was used as clean fill after results indicated that there were no 
contaminants exceeding the NMED residential Soil Screening Level (SSL) and/or 
background levels. 

A total of 25 confirmation samples were obtained from the three SWMUs, the 
vegetated swale adjacent to the landfill and a background location (Figure 3-5, 
Appendix 3A, pg.3A-5).  Samples were collected from the bottom of the excavation for 
each of the three SWMUs and from the fill material.  The confirmation samples were 
representative of what contamination may have remained following excavation and fill 
material samples demonstrated the concentration of contaminants present in the soils 
to be used as backfill.  Background samples were also obtained to demonstrate the 
range of metal concentrations that were found in nearby soils unaffected by the landfill.  
Samples were collected as follows: 

• Nine samples were collected and analyzed from SWMU 49. 

• Two samples were taken from SWMU 48. 

• Three samples were taken from SWMU 47. 

• One sample was obtained from the vegetated swale to characterize the impact 
from storm water runoff from the landfill. 

• Five background samples were taken to define the level of metal concentrations in 
the native soil.  

• Five samples were taken from the stockpiles of fill for confirmation that the 
concentration of contaminants was below acceptable risk levels. 

All samples were analyzed for metals, VOCs, polynuclear aromatic hydrocarbons 
(PAHs), pesticides, chlorinated herbicides, polychlorinated biphenyls (PCBs) and 
explosive residues in accordance with USEPA Test Methods.   

3.4.4.3 Results and Conclusions 

Concentrations of analytes for confirmation samples are presented in Table 3-2 
(Appendix 3B, pg. 3B-2) and analyte concentrations from samples collected from fill 
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material and background are provided in Table 3-3 (Appendix 3B, pg. 3B-4).  
Confirmation sampling demonstrated that low concentrations of various metals, 
pesticides, and PAHs associated with the waste remained.  These contaminants were 
evaluated by a screening level human health risk assessment.  As shown on Table 3-4 
(Appendix 3B, pg. 3B-6), the assessment involved development of a conceptual site 
model, establishing background concentrations, and screening detected contaminants 
against the NMED SSLs.  The assessment indicated that all of the contaminants were 
below the default screening criteria protective of human health for the residential land 
use category. 

3.5 Site Conceptual Model 

3.5.1 Nature and Extent of Contamination 

The extent of waste disposal was defined by soil borings during the 1997 waste 
characterization evaluation and during the excavation of wastes in 2001-2002.  All 
visible wastes were removed from the trenches.  As detailed in the discussions on 
previous investigations, a total of 2,682 cu yds of solid waste were removed from the 
three landfill trenches.  Confirmation sampling demonstrated that low concentrations of 
various metals, PAHs, and pesticides associated with the waste remained in soils in 
the former trenches.  It should be noted that access to the facility is restricted to the 
public.  The residual contaminants would not be an exposure risk by volatilization.  In 
addition, groundwater, which is more than 1,700 ft bgs, would not be impacted by the 
residual contamination.  The screening level human health risk assessment that was 
performed considered potential exposure pathways to be direct contact with or 
ingestion of soil, or inhalation of airborne contaminants.  This human health risk 
assessment determined that all of the contaminants were below the default screening 
criteria protective of human health for the residential land use category.  

3.5.2 Environmental Fate 

There were no impacts to the vegetated swale that receives storm water runoff in the 
vicinity of the former landfill operation.  The data collected from confirmation sampling 
after the wastes were removed revealed only low levels of various metals, pesticides 
and PAHs.  Groundwater is not considered a pathway since it is well documented that 
groundwater resources in the Oscura Mountains are not sufficient to supply drinking 
water to even a minimal population and the depth to usable groundwater is more than 
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1,700 ft bgs.   An ecological risk assessment was conducted to assess potential 
impacts associated with the residual contaminants.  No ecological risks were identified. 

3.6 Site Assessments 

3.6.1 Human Health Screening and Risk Assessments (BAE, 2004b)  

A screening level human health risk assessment was conducted in 2004 to determine 
whether the site warranted further evaluation from a human health standpoint.  The 
assessment involved the development of a conceptual site model, establishing 
background concentrations and screening detected contaminants against default 
screening criteria. 

The NMED SSLs for the residential land-use category were used to determine if any of 
the chemicals detected were considered COPC at this site.  The screening levels 
addressed potential exposure pathways identified in the site-specific conceptual site 
model.  The pathways were direct contact, ingestion and inhalation of airborne 
contaminants. 

The contaminant concentration representative of the site was estimated using the 95 
percent upper confidence limit (UCL) of the arithmetic mean.  Summary statistics (such 
as the minimum, maximum, and 95% UCL) were calculated for constituents detected 
in the confirmation and stockpile samples during development of the Human Health 
Risk Assessment (Table 3-4, Appendix 3B, pg. 3B-6).  

Comparison of the 95th UCL for each of the detected contaminants against the NMED 
Residential SSLs demonstrates that the concentrations are below the acceptable risk 
criteria.  In fact, with the exception of arsenic, which was determined to be naturally-
occurring, all detected constituent concentrations were below the SSLs.  Therefore, 
there are no COPCs at this site and no further evaluation is necessary. 

3.6.2 Ecological Screening and Risk Assessments (BAE, 2004b) 

A site visit was conducted in August 2002 at the North Oscura Peak landfill site to 
determine ecological habitat, biological receptors associated with the site, and 
potential exposure pathways.  



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 33 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

Following the site visit, a SLERA was prepared.  Seven metals and seven organic 
compounds were detected and considered as preliminary ecological contaminants of 
potential concern (PECOPCs).  A Tier 1 screening was then conducted, which 
compared maximum detected values to ecological screening values.  The only 
compounds that failed the Tier 1 screening were 1,1-bis(chlorophenyl)-2,2,2-
trichloroethane (DDT), (1,1-bis(chlorophenyl)-2,2-dichloroethene) (DDE), and 
1,1-bis(chlorophenyl)-2,2-dichloroethane) (DDD). These compounds were identified as 
the ecological compounds of potential concern (ECOPCs) for the assessment. 

A food web and ecological receptors of concern (ROC) were identified for the site.  A 
Tier 2 analysis was conducted, which involved converting soil concentrations to doses 
in soil and food to which ROC (bird and mammals) could be exposed.  These doses 
were compared to toxicity reference values (TRVs) to determine potential for toxic 
effects. 

All doses were below the lowest observed adverse effects levels (LOAELs) reported in 
the literature for similar species.  Therefore, no further action is recommended with 
regard to ecological impacts of residual soil contamination at the site. 

3.6.3 Other Applicable Assessments (BAE, 2004b) 

During the CMI field work, on-site monitoring of excavation and removal activities was 
performed by Human Systems Research, Inc. in order to locate, identify, and 
document artifacts as they were removed from the landfill SWMUs.  This monitoring 
activity began in December 2001 and determined that the area was used as a military 
dump associated with activities in the North Oscura Peak area.  Recovered artifacts 
ranged from computer printouts, office paper waste and computer reels to 
newspapers, dining ware, and other recreational items (beverage cans and paint 
bottles), which reflected activities typical of a military technical support facility 
congruent with the mission at North Oscura Peak.  Artifacts that demonstrate domestic 
and leisure activities of the personnel stationed at the site were also found, including 
dishes, eating utensils, hobby paint bottles, and beer, wine, and liquor containers.  The 
monitoring report, Monitoring Activities for Corrective Measure Implementation at Solid 
Waste Management Units, North Oscura Peak, White Sands Missile Range, Socorro 
County, New Mexico, was included in the Voluntary CMI report (BAE, 2004b). 
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3.7 Proposal for Corrective Action Complete 

3.7.1 Rationale 

The majority of pollutants associated with the landfill operations at SWMUs 47 and 48 
(formerly SWMUs 47, 48 and 49; SWMUs 48 and 49 were recently combined as 
SWMU 48) were removed as evidenced by the excavation and disposal of 2,682 cu 
yds of solid waste.  Confirmation sampling demonstrated that low concentrations of 
contaminants associated with the waste remained.  These contaminants were 
evaluated by a screening level human health risk assessment.  The assessment 
indicated that all of the contaminants were below the default screening criteria 
protective of human health for the residential land use category. 

Groundwater was not considered a pathway since it is well documented that the 
groundwater resources in the Oscura Mountains are not sufficient to supply drinking 
water to even a minimal population, as it exists today.  The depth to groundwater with 
sufficient capacity is more than 1,700 ft below the site.  The minute quantities of 
residual contaminants that could potentially leach from the site and travel 1,700 ft 
through the limestone bedrock would be diluted many thousands of times before it 
reaches a potential receptor.  Therefore, the remaining contaminants on the property 
were not considered to be an unacceptable risk to future potential land users or 
receptors of groundwater beneath the Oscura Mountains. 

 An ecological risk assessment was also conducted to evaluate the effect on the 
environment from the residual contaminants.  The assessment determined that the 
existing levels were protective of the existing food web and ecological receptors. No 
further ecological evaluation was recommended for this site. 

In a letter dated June 18, 2006 (Appendix 3C, p.3C-1), the NMED concurred with the 
findings of the Voluntary Corrective Measures Implementation Report for the North 
Oscura Landfill, dated February 2004, and stated: 

“Based on the information in this report, it appears that WSMR has completed 
corrective actions activities at the three former landfill trenches.  All waste and 
contaminated soil were removed and confirmation soil samples from the 
excavation pits and fill material were collected and analyzed for hazardous 
constituents.  The data supports the conclusion that any residual contamination 
remaining at the site does not pose a risk to humans of the environment.  
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Therefore, NMED requires no further investigations pertaining to North Oscura 
Peak Landfill at this time and the SWMUs are eligible for a No Further Action 
(NFA) determination.” 

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMUs 47 and 48 to Corrective Action Complete in the permit 
in accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

3.7.2 Criterion 

The criterion applied to this site is NFA Criterion 5 as described by the NMED: The 
SWMU has been characterized [and] remediated 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. 
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Figure 3-1 Site Location Map - SWMUs 47, 48 and 49 
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Figure 3-2 Site Plan for the North Oscura Peak Landfill 

 
Source: MEVATEC, 1999b
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Figure 3-3 SWMU 49 - Waste Characterization Boring Locations 
Source: MEVATEC, 1999b
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Figure 3-4 Profile of the Buried waste Trench SWMU 49 

 
Source: MEVATEC, 1999b
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SWMUs 47 and 48  
  Analytical Result Tables 

 



Table 3-1. North Oscura Peak Analytes Detected by TCLP 
Source: BAE, 2004b 

PARAMETER METHOD UNITS NOP-
BH2-S1 

NOP-
BH7-S1 

NOP-
BH9-S1 

NOP-N  
TRENCH-S1 

NOP-W 
TRENCH S-S1 

NOP-W 
TRENCH N-S1 

TC 
Regulatory 

Level* 

TCLP Metals                   

      Barium 
SW846-
6010A mg/L 0.67 0.96 0.82 1.00 1.00 0.82 100 

      Cadmium SW846-
6010A 

mg/L <0.05 <0.05 0.10 <0.05 <0.05 <0.05 1.0 

      Arsenic 
SW846-
6010A 

No Arsenic detected by this method. 

      Chromium SW846-
6010A 

No Chromium detected by this method. 

      Lead 
SW846-
6010A 

No Lead detected by this method. 

      Mercury SW846-
7470A 

No Mercury detected by this method. 

      Selenium 
SW846-
6010A 

No Selenium detected by this method. 

      Silver SW846-
6010A 

No Silver detected by this method. 

TCLP Volatile Organic 
Compounds                 

Methyl ethyl ketone 
(MEK) 

SW846-
8240B 

mg/L <0.050 <0.050 <0.050 <0.050 0.052 <0.050 200.0 

Tetrachloroethene 
(PCE) 

SW846-
8240B 

mg/L 0.018 J <0.025 <0.025 <0.025 <0.025 <0.025 0.7 

                    

TCLP Semi-Volatile Organic Compounds               

  
SW846-
8270B 

No compounds detected by this method. 

                    

TCLP Organochlorine Pesticides          

  
SW846-
8080A 

No compounds detected by this method. 

                    

TCLP Herbicides            

  SW846-
8150B 

No compounds detected by this method. 
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Table 3-2. Results of North Oscura Peak Landfill Confirmation Sample Analysis. 
Source: BAE, 2004b 

 
 

METHOD ANALYTE DL UNIT CS-1 CS-2 CS-3 CS-4 CS-5 CS-6 CS-7 CS-8 CS-9 CS-10 CS-11 CS-12 CS-13 CS-14 CS-15 

RCRA 8 Metals 

EPA 6010C Arsenic 0.20 mg/kg 4.2 3.9 7.1 6.5 7.4 5.5 ND ND ND ND ND ND ND ND ND 
EPA 6010C Barium 0.10 mg/kg 476 160 159 183 107 148 140 120 41 40 51 140 140 120 120 
EPA 6010C Cadmium 0.10 mg/kg 0.7 0.3 0.6 0.7 1.0 0.9 ND ND ND ND ND ND ND ND ND 
EPA 6010C Chromium 0.30 mg/kg 23.8 17.8 23.4 24.4 21.9 23.9 23 25 16 25 27 26 28 28 20 
EPA 6010C Lead 0.25 mg/kg 6.0 4.8 11.1 12.4 5.1 6.9 ND ND ND ND ND ND ND 24 ND 
EPA 7471 Mercury 0.10 mg/kg 0.231 0.057 <0.033 0.041 0.059 <0.033 ND ND ND ND ND ND ND ND ND 

EPA 6010C Selenium 0.50 mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 ND ND ND ND ND ND ND ND ND 
EPA 6010C Silver 0.25 mg/kg 1.4 1.3 1.4 2.3 14.6 1.5 ND 1.2 ND ND ND ND ND ND ND 

Organics 

EPA 418.1 Total Petroleum Hydrocarbons 20 mg/kg ND ND ND ND ND ND ND ND ND ND ND 38 ND ND ND 
Volatile Organic Compounds 

SW846-8260B Benzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Toluene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Ethylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Methyl tert-butyl ether (MTBE) 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2,4-Trimethylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,3,5-Trimethylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2-Dichloroethane (EDC) 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2-Dibromoethane (EDB) 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Naphthalene 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1-Methylnaphthalene 0.20 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 2-Methylnaphthalene 0.20 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Bromobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Bromodichloromethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Bromoform 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Bromomethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Carbon tetrachloride 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Chlorobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Chloroethane 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Chloroform 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Chloromethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 2-Chlorotoluene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 4-Chlorotoluene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B cis-1,2-DCE 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B cis-1,3-Dichloropropene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2-Dibromo-3-chloropropane 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Dibromochloromethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Dibromomethane 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2-Dichlorobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,3-Dichlorobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,4-Dichlorobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Dichlorodifluoromethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1-Dichloroethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1-Dichloroethene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2-Dichloropropane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,3-Dichloropropane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 2,2-Dichloropropane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1-Dichloropropene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Hexachlorobutadiene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Isopropylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 4-Isopropyltoluene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Methylene chloride 0.15 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B n-Butylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B n-Propylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Sec-Butylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Styrene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Tert-Butylbenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1,1,2-Tetrachloroethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1,2,2-Tetrachloroethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Tetrachloroethene (PCE) 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B trans-1,2-DCE 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B trans-1,3-Dichloropropene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2,3-Trichlorobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2,4-Trichlorobenzene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1,1-Trichloroethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,1,2-Trichloroethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Trichloroethene (TCE) 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Trichlorofluoromethane 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B 1,2,3-Trichloropropane 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Vinyl chloride 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8260B Xylene, Total 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Polynuclear Aromatic Hydrocarbons

SW846-8310 Naphthalene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 1-Methylnaphthalene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 2-Methylnaphthalene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Acenaphthylene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Acenaphthene 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Fluorene 0.030 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Phenanthrene 0.0060 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Anthracene 0.0060 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Fluoranthene 0.0060 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Pyrene 0.0060 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Benz(a)anthracene 0.00080 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Chrysene 0.0040 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Benzo(b)fluoranthene 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Benzo(k)fluoranthene 0.00050 mg/kg ND ND 0.00050 ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Benzo(a)pyrene 0.00080 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Dibenz(a,h)anthracene 0.0011 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SW846-8310 Benzo(g,h,i)perylene 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0073 ND 
SW846-8310 Indeno(1,2,3-cd)pyrene 0.0010 mg/kg ND ND 0.0029 ND ND ND ND ND ND ND ND ND ND 0.0049 ND 

Pesticides

SW846-8081 4,4'-DDD 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND 0.0048 ND 
SW846-8081 4.4'-DDE 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND 0.0049 ND 
SW846-8081 4,4'-DDT 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Aldrin 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 alpha-BHC 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 beta-BHC 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Chlordane 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND <1.0 ND ND ND 
SW846-8081 delta-BHC 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Dieldrin 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Endosulfan I 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Endosulfan II 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Endosulfan sulfate 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Endrin 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Endrin aldehyde 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 gamma-BHC 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Heptachlor 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 

Page 3B-2



 

Table 3-2. Results of North Oscura Peak Landfill Confirmation Sample Analysis. 
Source: BAE, 2004b 

 
 

METHOD ANALYTE DL UNIT CS-1 CS-2 CS-3 CS-4 CS-5 CS-6 CS-7 CS-8 CS-9 CS-10 CS-11 CS-12 CS-13 CS-14 CS-15 

SW846-8081 Heptachlor epoxide 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Methoxychlor 0.0020 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.020 ND ND ND 
SW846-8081 Toxaphene 0.10 mg/kg ND ND ND ND ND ND ND ND ND ND ND <1.0 ND ND ND 

Chlorinated Herbicides

SW846-8151 2,4,5-T 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 2.4.5-TP (Silvex) 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 2,4-D 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 2,4-DB 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 Dalapon 0.0023 mg/kg <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 Dicamba 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 Dichlorprop 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 
SW846-8151 Dinoseb 0.0023 mg/kg <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.0070 <0.012 ND ND ND ND <0.035 <0.035 <0.035 <0.035 

Polychlorinated Biphenyls

SW846-8082 Aroclor 1016 0.010 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.10 ND ND ND 
SW846-8082 Aroclor 1221 0.050 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.50 ND ND ND 
SW846-8082 Aroclor 1232 0.010 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.10 ND ND ND 
SW846-8082 Aroclor 1242 0.010 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.10 ND ND ND 
SW846-8082 Aroclor 1248 0.010 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.10 ND ND ND 
SW846-8082 Aroclor 1254 0.010 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.10 ND ND ND 
SW846-8082 Aroclor 1260 0.010 mg/kg ND ND ND ND ND ND ND ND ND ND ND <0.10 ND ND ND 

Explosive   Residues

SW846-8330 2-Amino-4,6-dinitrotoluene 0.25 mg/kg       ND ND ND ND ND ND ND ND ND 
SW846-8330 4-Amino-2,6-dinitrotoluene 0.25 mg/kg 

 

ND ND ND ND ND ND ND ND ND 
SW846-8330 1,3-Dinitrobenzene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 2,4-Dinitrotoluene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 2,6-Dinitrotoluene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 HMX 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 Nitrobenzene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 Nitroglycerin 5.0 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 2-Nitrotoluene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 3-Nitrotoluene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 4-Nitrotoluene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 PETN 4.0 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 RDX 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 Tetryl 0.50 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 1,3,5-Trinitrobenzene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 
SW846-8330 2,4,6-Trinitrotoluene 0.25 mg/kg ND ND ND ND ND ND ND ND ND 

Notes: 
Chromium III NMED SSL provided. 
Total lead NMED SSL provided. 
Mercury and compounds NMED SSL provided.1,3-Dichloropropene SSL value used for cis- and trans- forms of the compound. 
Endosulfan SSL value used for alpha and beta forms of the compound.  Alpha and beta concentrations should be added for screening assessment. 
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Table 3-3.  Results of North Oscura Peak Landfill Stockpile and Background Sample Analysis 

Source: BAE, 2004b 
 
 

METHOD ANALYTE DL UNIT SP-1 SP-2 SP-3 SP-4 SP-5 BK-1 BK-2 BK-3 BK-4 BK-5 

RCRA 8 Metals 

EPA 6010C Arsenic 0.20 mg/kg ND ND ND ND ND 7.3 ND ND ND ND 

EPA 6010C Barium 0.10 mg/kg 120 130 130 120 130 169 140 84 74 190 

EPA 6010C Cadmium 0.10 mg/kg ND ND ND ND ND 0.5 ND ND ND ND 

EPA 6010C Chromium 0.30 mg/kg 28 23 25 24 24 15.2 27 24 27 29 

EPA 6010C Lead 0.25 mg/kg 5.1 8.8 2.9 1.0 19 9.6 ND ND ND ND 

EPA 7471 Mercury 0.10 mg/kg ND ND ND ND ND 0.336 ND ND ND ND 

EPA 6010C Selenium 0.50 mg/kg ND ND ND ND ND <1.0 ND ND ND ND 

EPA 6010C Silver 0.25 mg/kg 0.86 5.9 1.6 28 2.5 1.2 ND ND ND ND 

Organics

EPA 418.1 Total Petroleum Hydrocarbons 20 mg/kg 110 89 46 ND ND  

Volatile Organic Compounds 

SW846-8260B Benzene 0.050 mg/kg ND ND ND ND ND 

 

SW846-8260B Toluene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Ethylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Methyl tert-butyl ether (MTBE) 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2,4-Trimethylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,3,5-Trimethylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2-Dichloroethane (EDC) 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2-Dibromoethane (EDB) 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Naphthalene 0.10 mg/kg ND ND ND ND ND 

SW846-8260B 1-Methylnaphthalene 0.20 mg/kg ND ND ND ND ND 

SW846-8260B 2-Methylnaphthalene 0.20 mg/kg ND ND ND ND ND 

SW846-8260B Bromobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Bromodichloromethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Bromoform 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Bromomethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Carbon tetrachloride 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Chlorobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Chloroethane 0.10 mg/kg ND ND ND ND ND 

SW846-8260B Chloroform 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Chloromethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 2-Chlorotoluene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 4-Chlorotoluene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B cis-1,2-DCE 0.050 mg/kg ND ND ND ND ND 

SW846-8260B cis-1,3-Dichloropropene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2-Dibromo-3-chloropropane 0.10 mg/kg ND ND ND ND ND 

SW846-8260B Dibromochloromethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Dibromomethane 0.10 mg/kg ND ND ND ND ND 

SW846-8260B 1,2-Dichlorobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,3-Dichlorobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,4-Dichlorobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Dichlorodifluoromethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1-Dichloroethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1-Dichloroethene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2-Dichloropropane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,3-Dichloropropane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 2,2-Dichloropropane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1-Dichloropropene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Hexachlorobutadiene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Isopropylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 4-Isopropyltoluene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Methylene chloride 0.15 mg/kg ND ND ND ND ND 

SW846-8260B n-Butylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B n-Propylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Sec-Butylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Styrene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Tert-Butylbenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1,1,2-Tetrachloroethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1,2,2-Tetrachloroethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Tetrachloroethene (PCE) 0.050 mg/kg ND ND ND ND ND 

SW846-8260B trans-1, 2-DCE 0.050 mg/kg ND ND ND ND ND 

SW846-8260B trans-1,3-Dichloropropene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2,3-Trichlorobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2,4-Trichlorobenzene 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1,1-Trichloroethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,1,2-Trichloroethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Trichloroethene (TCE) 0.050 mg/kg ND ND ND ND ND 

SW846-8260B Trichlorofluoromethane 0.050 mg/kg ND ND ND ND ND 

SW846-8260B 1,2,3-Trichloropropane 0.10 mg/kg ND ND ND ND ND 

SW846-8260B Vinyl chloride 0.10 mg/kg ND ND ND ND ND 

SW846-8260B Xylene, Total 0.050 mg/kg ND ND ND ND ND 

Polynuclear Aromatic Hydrocarbons 

SW846-8310 Naphthalene 0.050 mg/kg <0.25 <0.25 ND ND ND 

 

SW846-8310 1-Methylnaphthalene 0.050 mg/kg <0.25 <0.25 ND ND ND 

SW846-8310 2-Methylnaphthalene 0.050 mg/kg <0.25 <0.25 ND ND ND 

SW846-8310 Acenaphthylene 0.050 mg/kg <0.25 <0.25 ND ND ND 

SW846-8310 Acenaphthene 0.050 mg/kg <0.25 <0.25 ND ND ND 

SW846-8310 Fluorene 0.030 mg/kg <0.15 <0.15 ND ND ND 

SW846-8310 Phenanthrene 0.0060 mg/kg <0.030 <0.030 ND ND 0.013 

SW846-8310 Anthracene 0.0060 mg/kg <0.030 <0.030 ND ND ND 

SW846-8310 Fluoranthene 0.0060 mg/kg <0.030 <0.030 ND ND 0.012 

SW846-8310 Pyrene 0.0060 mg/kg <0.025 <0.025 ND ND ND 

SW846-8310 Benz(a)anthracene 0.00080 mg/kg 0.0050 0.0050 0.0013 ND 0.0028 

SW846-8310 Chrysene 0.0040 mg/kg <0.020 <0.020 ND ND ND 

SW846-8310 Benzo (b) fluoranthene 0.0020 mg/kg <0.010 <0.010 ND ND 0.0040 

SW846-8310 Benzo (k) fluoranthene 0.00050 mg/kg 0.0038 0.0025 0.0010 ND 0.0010 

SW846-8310 Benzo (a) pyrene 0.00080 mg/kg 0.016 0.0063 0.0030 ND 0.0020 
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Table 3-3.  Results of North Oscura Peak Landfill Stockpile and Background Sample Analysis 
Source: BAE, 2004b 

 
 

METHOD ANALYTE DL UNIT SP-1 SP-2 SP-3 SP-4 SP-5 BK-1 BK-2 BK-3 BK-4 BK-5 

SW846-8310 Dibenz (a, h) anthracene 0.0011 mg/kg <0.0055 <0.0055 0.0015 ND ND 

SW846-8310 Benzo (g, h, i) perylene 0.0020 mg/kg 0.059 0.012 0.0055 ND 0.0040 

SW846-8310 Indeno (1,2,3-cd) pyrene 0.0010 mg/kg <0.0050 <0.0050 0.0053 ND ND 

Pesticides 

SW846-8081 4,4'-DDD 0.0020 mg/kg <0.020 <0.010 0.0029 ND ND 

 

SW846-8081 4.4'-DDE 0.0020 mg/kg <0.020 <0.010 0.0071 0.0059 0.0075 

SW846-8081 4,4'-DDT 0.0020 mg/kg <0.020 0.013 0.013 0.012 0.012 

SW846-8081 Aldrin 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 alpha-BHC 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 beta-BHC 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Chlordane 0.10 mg/kg <1.0 <0.50 ND ND ND 

SW846-8081 delta-BHC 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Dieldrin 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Endosulfan I 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Endosulfan II 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Endosulfan sulfate 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Endrin 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Endrin aldehyde 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 gamma-BHC 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Heptachlor 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Heptachlor epoxide 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Methoxychlor 0.0020 mg/kg <0.020 <0.010 ND ND ND 

SW846-8081 Toxaphene 0.10 mg/kg <1.0 <0.50 ND ND ND 

Chlorinated Herbicides 

SW846-8151 2,4,5-T 0.0023 mg/kg <0.023 ND ND ND ND 

 

SW846-8151 2.4.5-TP (Silvex) 0.0023 mg/kg <0.023 ND ND ND ND 

SW846-8151 2,4-D 0.0023 mg/kg <0.023 ND ND ND ND 

SW846-8151 2,4-DB 0.0023 mg/kg <0.023 ND ND ND ND 

SW846-8151 Dalapon 0.0023 mg/kg <0.023 ND ND ND ND 

SW846-8151 Dicamba 0.0023 mg/kg <0.023 ND ND ND ND 

SW846-8151 Dichlorprop 0.0023 mg/kg <0.023 ND ND ND ND 

SW846-8151 Dinoseb 0.0023 mg/kg <0.023 ND ND ND ND 

Polychlorinated Biphenyls 

SW846-8082 Aroclor 1016 0.010 mg/kg <0.10 ND ND ND ND 

 

SW846-8082 Aroclor 1221 0.050 mg/kg <0.50 ND ND ND ND 

SW846-8082 Aroclor 1232 0.010 mg/kg <0.10 ND ND ND ND 

SW846-8082 Aroclor 1242 0.010 mg/kg <0.10 ND ND ND ND 

SW846-8082 Aroclor 1248 0.010 mg/kg <0.10 ND ND ND ND 

SW846-8082 Aroclor 1254 0.010 mg/kg <0.10 ND ND ND ND 

SW846-8082 Aroclor 1260 0.010 mg/kg <0.10 ND ND ND ND 

Explosive Residues 

SW846-8330 2-Amino-4,6-dinitrotoluene 0.25 mg/kg ND ND ND ND ND 

 

SW846-8330 4-Amino-2,6-dinitrotoluene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 1,3-Dinitrobenzene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 2,4-Dinitrotoluene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 2,6-Dinitrotoluene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 HMX 0.25 mg/kg ND ND ND ND ND 

SW846-8330 Nitrobenzene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 Nitroglycerin 5.0 mg/kg ND ND ND ND ND 

SW846-8330 2-Nitrotoluene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 3-Nitrotoluene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 4-Nitrotoluene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 PETN 4.0 mg/kg ND ND ND ND ND 

SW846-8330 RDX 0.25 mg/kg ND ND ND ND ND 

SW846-8330 Tetryl 0.50 mg/kg ND ND ND ND ND 

SW846-8330 1,3,5-Trinitrobenzene 0.25 mg/kg ND ND ND ND ND 

SW846-8330 2,4,6-Trinitrotoluene 0.25 mg/kg ND ND ND ND ND 
1. Chromium III NMED SSL provided. 
2. Total lead NMED SSL provided. 
3. Mercury and compounds NMED SSL provided. 
4. 1,3-Dichloropropene SSl value used for cis- and trans- forms of the compound. 
5. Endosulfan SSL value used for alpha and beta forms of the compound.  Alpha and beta concentrations should be added for screening assessment. 

 
NOTES: 
< – less than 
mg/kg – milligrams per kilograms 
DAF  – Dilution attenuation factor  
DL – Detection Limit 
NA – Not Available 
ND – Not Detected Above Detection Limit 
SSL  – Soil Screening Level 
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Table 3-4. North Oscura Peak Landfill Human Health Risk Assessment Screening Summary 
Source: BAE, 2004b 

Chemical Name 

Confirmation & Stockpile 
Samples Background Samples NMED 

SSL 

Max 95% 
UCL Mean Max Min Mean Residenti

al 

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Number of Samples 20 20 20 5 5 5 -- 

Metals 

Arsenic 1 7.4 3.9 1.8 7.3 ND 1.5 3.9 

Barium 476 140 139 190 74 131 5200 

Cadmium 1.0 0.3 0.245 0.5 ND 0.14 70 

Chromium 28 25.1 23.9 29 15.2 24.4 10,000 2 

Lead 24.0 6.9 5.41 9.6 ND 1.9 400 3 

Mercury 0.231 0.057 0.0561 0.336 ND 0.1 23 4 

Silver 28 1.6 3.18 1.2 ND 0.25 380 

Pesticides 

4,4'-DDD 0.0048 0.0029 0.00239 
Not Sampled 

24 

4,4'-DDE 0.013 0.012 0.0042 17 

4,4'-DDT 0.0075 0.0059 0.00317 17 

Polynuclear Aromatic Hydrocarbons 

Benz(a)anthracene 0.005 0.0013 0.00111 

Not Sampled 

6.2 

Benzo(a)pyrene 0.016 0.002 0.00177 0.62 

Benzo(b)fluoranthen
 

0.004 0.004 0.00175 6.2 

Benzo(g,h,i)perylene 0.059 0.004 0.00534 1,800 5 

Benzo(k)fluoranthen
 

0.0038 0.005 0.000678 62 

Dibenz(a,h)anthrace
 

0.0015 0.0015 0.000928 0.62 

Fluoranthene 0.012 0.012 0.00525 2300 

Indeno(1,2,3-
 

0.0053 0.0029 0.00138 6.20 

Phenanthrene 0.013 0.013 0.0053 1800 
1. Arsenic is established as naturally occurring at the site and was not screened against the SSLs.  DAF – Dilution attenuation factor 
2. Chromium III NMED SSL provided.  mg/kg – milligrams per kilograms 
3. Total lead NMED SSL provided. ND = Not Detected Above Detection Limit 
4. Mercury and compounds NMED SSL provided. SSL – Soil Screening Level 
5. Pyrene SSL values used for Benzo(g,h,i)perylene. UCL – upper confidence limit   
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BILL RICHARDSON
GOVERNOR

January 18, 2006

state ofNew Mexico
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303
Telephone (505) 428-2500

Fax (505) 428-2567

www.nmenv.state.nm.us

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

RON CURRY
SECRETARY

DERRITH WATCHMAN-MOORE
DEPUTY SECRETARY

Thomas A. Ladd, Director
Environment and Safety Directorate
U.S. Anny White Sands Missile Range
White Sands Missile Range, New
Mexico 88002-5000

SUBJECT: VOLUNTARY CORRECTIVE MEASURES
IMPLEMENTATION REPORT for the
NORTH OSCURA PEAK LANDFILL (SWMUS 47,.48, and 49)
WHITE SANDS MISSILE RANGE
~-VVS~-04-007

Dear Mr. Ladd:

In accordance with 20.4.2.200.A(7) NMAC and 20.1.4 NMAC, NMED has completed a
technical review ofWhite Sands Missile Range's (WSMR) Voluntary Corrective Measures
Implementation Reportfor the North Oscura Peak Landfill, dated February 2004. Based on the
infonnation in this report, it appears that WSMR has completed corrective actions activities at
the three fonner landfill trenches. All waste and contaminated soil were removed and
confirmation soil samples from the excavation pits and fill material were collected and analyzed
for hazardous constituents.'The data supports the conclusion that any residual contamination
remaining at the site does not pose a ri* to h~ans or~e ,enVironment. Therefore,NMEI:;> ,. _
requires no further investigations pertaining to Norlh'Oscura Peak Landfill at this tiiiie and:ihe
SWMUs are eligible for a No Fl;Uther Action (NFA) deterinination. WSMR musfsubmit a, :"
.petitiotl.to.NMEDfot:.a.NFAdet~inationanda Class 3 permit modificatiqnreqll:esttQ-remove

'T'SWMUs 47, 48;"arid~49 fromTts'periiiIt: , ,,' -- _.. .' .
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Thomas A. Ladd
January 18, 2006
Page 2

In addition, NMED noted that one of the constituents had a detection limit higher than that of the
current applicable standard. NMED understands that this constituent was not associated with the
waste placed in the trenches and that this constituent and similar constituents were not detected
in the soils; however, WSMR must always use detection limits that are lower than applicable
standards or clean up levels.

Ifyou have any questions regarding this letter, please contact Cheryl Frischkom ofmy staffat
(505) 428-2550.

Sincerely,

~L-

Clehn E. Kieling
Manager
Hazardous Waste Bureau

cc: *D. Cobrain, NMED HWB
C. Frischkom, NMED HWB
L. King, EPA Region 6 (6PD-N)
Jose Gallegos, WSMR

File: Reading File and WSMR 2006 File
~-WSMR-04-007
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4. SWMU 63: Main Post Landfill 1A 

4.1 Summary 

Three former sanitary landfills were operated at various times in the Main Post area of 
WSMR.  Main Post Landfill 1 was formerly identified as SWMU 63 under the WSMR 
RCRA Part B Permit Corrective Action Module. Main Post Landfill 1A is now identified 
as SWMU 63 in the current facility permit.  The Main Post (headquarters) area of 
WSMR is located at the southeastern corner of the installation, approximately 27 miles 
east-northeast of Las Cruces, New Mexico (Figure 1-1, Appendix 1A, pg 1A-1).  
SWMU 63 (Landfill 1) was purportedly located in the southeastern section of the Main 
Post, was closed in 1948 and was presumed to be beneath the site of WSMR Building 
1678 (Figure 4-1, Appendix A, pg. 4A-1).  The unit was described as a sanitary landfill 
where only "inert materials" were disposed.  Historical data was not available on the 
size, shape, and exact location of the landfill, the types of waste managed, where the 
waste was generated, or the volumes of waste disposed.  In addition, no historical 
information was available on the design, construction and operating procedures used 
at this unit.   

The RCRA Facility Assessment Preliminary Review/Visual Site Inspection Report 
(Kearney, 1988) indicated the exact start-up date of the original landfill could not be 
determined, but possibly coincides with the beginning of activities on WSMR in the 
early 1940s.  The RFA indicates that the original landfill closed in 1948.  This unit was 
in operation prior to the implementation of RCRA and operation of the local hazardous 
waste landfill (SWMU 91).  The generation and management of waste containing 
hazardous constituents prior to 1972 at WSMR were not documented. 

During the Final RCRA Facility Investigation (RFI) Report, Appendix I Sites (IT Corp., 
1992) for SWMU 63, an initial assessment of the suspected contaminant source was 
conducted via a SVS and the installation and sampling of two monitor wells (MW-3 and 
MW-6).  The SVS did not provide evidence of a release.  In addition, although low 
concentrations of several constituents were detected in the soil/mud cuttings and 
groundwater, none of the constituent concentrations could be attributed to a release 
from this unit.  No accumulation of waste was discovered during the Phase I 
investigation at SWMU 63.  However, the RFI determined that the presence of low 
level contaminants in groundwater samples warranted further investigation. 
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Two additional monitor wells (MW-11 and MW-12) were installed during the Phase II 
RCRA Facility Investigation, Appendix I, II, III and IV Sites (SEI, 1994) to increase 
groundwater monitoring coverage in the suspected location of the landfill.  
Groundwater samples were collected from these wells and the existing Phase I wells 
and were analyzed for VOCs, SVOCs, TPH, metals (total and filtered), and TDS.  No 
VOCs, SVOCs, or TPH were detected.  Barium, chromium, and lead were detected in 
groundwater. With the exception of one total lead result at MW-12, all metals were 
below their action levels.  Dissolved lead was not detected in groundwater from 
MW-12. 

During the Phase II investigation, site personnel indicated that SWMU 63 might not be 
located under Building 1678 as initially determined in the RFA.  Through the review of 
historical aerial photographs and an aerial search, a potential location of SWMU 63 
was identified to the south and southwest of the present location (south of Martin 
Luther King Avenue and east of the WSMR golf course).  This new area was 
designated as Landfill 1A (Figure 4-1, Appendix 4A, pg. 4A-1).  The Phase II RFI 
recommended that further investigation of SWMU 63 at the initial location be 
discontinued since no significant release of contaminants had been identified and a 
request for a Class 3 permit modification should be submitted by WSMR to terminate 
the RFI/CMS for this SWMU.   However, it was recommended that further studies be 
performed to identify the true location of the former sanitary landfill #1.  The USEPA 
and the NMED concurred that additional investigation was warranted (Honker, 1996 
and Kelley, 1996).  The current (December 2009) WSMR permit refers only to Landfill 
1A as SWMU 63. 

A RCRA Facility Investigation, Former Main Post Landfill 1A (MEVATEC, 2000c) was 
conducted in 1998/1999 to further explore the possibility of a landfill south of Martin 
Luther King Avenue and east of the WSMR golf course and characterize the 
composition of any buried waste, if found.  In addition, field activities were conducted 
to determine the horizontal and vertical extent of any soil contamination and 
characterize the landfill materials.  Field activities consisted of geophysical surveys, 
soil borings, and collection and analysis of depth-specific soil samples.  Although the 
geophysical survey revealed negative results in identifying a landfill, 10 soil borings 
were completed to verify the absence of buried waste.  All laboratory analytical results 
were well below the EPA Region 9 Preliminary Remediation Goals (PRGs) (Table 4-4, 
Appendix 4B, pg. 4B-4).  Based on the results of the investigation, the RFI concluded 
no further action would be required for the remedial investigation/feasibility study at the 
Former Main Post Sanitary Landfill 1A. 
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In a letter dated August 2, 2004, the NMED stated that no further investigation 
pertaining to former Main Post Landfill 1A (or Landfill 1) was required and that a good 
faith effort had been made to locate the landfill (Appendix 4C, pg. 4C-1).  The NMED 
response indicated that SWMU 63 was eligible for NFA determination and that WSMR 
must submit a separate petition for a Class 3 permit modification to remove the SWMU 
from its permit. It should be noted that SWMU 63 is described as Landfill 1A on the 
current (December 2009) WSMR RCRA permit. 

4.2 Site Description and Operational History 

4.2.1 Site Description 

SWMU 63 was believed to have been in use from the early 1940s through 1948.  It 
reportedly ceased receiving waste in 1948.  Originally, SWMU 63, Landfill 1, was 
thought to be located under Building 1678 on the Main Post.  However, based on 
interviews with site personnel, evaluation of aerial photographs, and observations 
during a helicopter aerial search, it was determined that SWMU 63 may actually have 
been located east of the golf course and south of Martin Luther King Avenue (Figure 
4-1, Appendix 4A, pg. 4A-1).  This alternative site was designated Landfill 1A and 
covered approximately 18 acres.    

4.2.2 Operational History 

The unit is described as a sanitary landfill where only "inert materials" were 
disposed.  Details are not available on the size, shape, exact location, types of waste 
that were managed, where the wastes were generated, or the volume of waste 
disposed.  No historical information is available on the design, construction and 
operating procedures used at the landfills and no documentation of a release from the 
units was identified.  Potential contaminants were believed to be associated with initial 
post construction in the 1940s.  No wastes or waste constituents were discovered at 
the initial Landfill 1 location near Building 1678, or at the Landfill 1A location 
(MEVATEC, 1999). 
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4.3 Land Use 

4.3.1 Current 

Building 1678, the original suspected location of SWMU 63 (Landfill 1), is in the 
Technical Area of the Main Post at WSMR.  The alternative location of SWMU 63 
(Landfill 1A) was a vacant area, east of the Main Post golf course and south of Martin 
Luther King Boulevard.  White Sands’ Headquarters and most installation support 
activities are currently located at the Main Post area.  

4.3.2 Future/Proposed 

WSMR functions as an outdoor laboratory consisting of a large complex of test ranges, 
launch sites, impact areas and instrumentation sites required to develop and test 
weapons systems.  WSMR is an integral part of the defense system of the United 
States; therefore, the Range will remain active for the foreseeable future.  Building 
1678 still exists, and there are no known specific future uses planned for the land 
underlying the building or for the vacant Landfill 1A site. 

4.4 Investigative Activities 

4.4.1 Summary 

Low concentrations of metals were detected in groundwater samples collected during 
the Phase I and II RFIs at the SWMU 63 Landfill 1 site near Building 1678.  All 
concentrations were below regulatory action levels.  In addition, TPH and bis(2-
ethylhexyl)phthalate (DEHP) were detected in groundwater during the Phase I 
investigation, but these occurrences were attributed to fresh paint at the wellhead 
during sampling.  No DEHP or TPH were detected in groundwater during the Phase II 
RFI.  There was no evidence of a contaminant source or a subsurface release at the 
SWMU 63 Landfill 1 site based on the Phase I and II RFI results.   

A subsequent RFI was conducted in 1998-1999 at an alternative location of SWMU 63, 
designated as Landfill 1A (east of the Main Post Golf Course and south of Martin 
Luther King Boulevard).  The purpose of the RFI for Landfill 1A was to explore the 
location of the landfill and attempt to characterize the composition of any buried waste, 
if found.  The RFI included geophysical surveys, which failed to detect evidence of 
Landfill 1A, and the installation of ten soil borings with depth-specific samples collected 
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and analyzed for pesticides, herbicides, PCBs, VOCs, SVOCs, explosives, TPH and 
total metals.  Only metals were detected at concentrations well below the EPA Region 
9 PRGs.  Based on the findings of the RFIs at SWMU 63 (Landfill 1 and Landfill 1A 
sites), no further action was recommended. 

4.4.2 Investigation #1:  RCRA Facility Assessment (Kearney, 1988) 

4.4.2.1 Non-sampling Data Collection 

The RFA included a visual site inspection, photo documentation, and consideration of 
release potential to various media from the sanitary landfill, SWMU 63.  The RFA 
report states that the original landfill (SWMU 63) closed in 1948 and was the location 
of Building 1678 on the Main Post; the start date for the landfill was unknown.  Details 
were not available on the types of wastes managed, where the wastes were 
generated, or the volumes of wastes disposed; however, one reference indicated that 
inert materials were disposed.  There was no historical information on the design, 
construction, and operating procedures for the unit and no documented releases.   
Contaminant release potential to major exposure routes could not be assessed due to 
the age of the unit and uncertainty about location and waste composition.  The Landfill 
1A location was not evaluated during the 1988 RFA, as the only information available 
was related to the Landfill 1 location. 

4.4.2.2 Sampling Data Collection 

No sampling data were collected during the RFA. 

4.4.2.3 Results and Conclusions 

The RFA concluded that the release potential to environmental media were all 
unknown due to age of the unit and uncertainty about the waste composition.  There 
were no documented releases from the unit. 

4.4.3 Investigation #2: Phase I RCRA Facility Investigation - Appendix I Sites (IT Corp., 1992) 

4.4.3.1 Non-sampling Data Collection 

The boreholes for the monitor wells (MW-3 and MW-6), installed during the 1992 
Phase I RFI, were logged geophysically, in addition to the field logging performed by 
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the geologist on site.  These logs provided additional information on the stratigraphy in 
the SWMU 63 Landfill 1 area.   

4.4.3.2 Sampling Data Collection 

The RFI included collection of soil vapor samples, one composite soil sample (monitor 
well cuttings) and groundwater samples (MW-3 and MW-6).  The soil and groundwater 
samples were analyzed for VOCs, SVOCs, metals and cyanide.   The groundwater 
samples were also analyzed for TPH.  Soil vapor samples were analyzed in the field. 

4.4.3.3 Data Gaps 

Phase I RFI activities did not identify evidence of a landfill and, therefore, a 
geophysical survey was recommended.  The Phase I RFI stated that an additional well 
may be needed if hydraulic gradient cannot be determined by using the two wells 
installed during the Phase I RFI and a nearby well. 

4.4.3.4 Results and Conclusions 

The SVS detected xylene in the southwest corner of the Building 1678 parking lot and 
elevated CO2 at the northeast corner.  The groundwater analysis detected DEHP in 
MW-6, and low levels of TPH in MW-3 and MW-6 (Table 4-1, Appendix 4B, pg. 4B-1).  
These organic detections were attributed to the new paint on the wellhead.  Barium 
and lead were the only constituents detected in the soil sample, and these 
concentrations were below regulatory action levels (Table 4-2, Appendix 4B, p. 4B-2).   

The Phase I report concluded that there was no evidence of waste accumulation at 
SWMU 63 (Landfill 1).   However, the Phase I RFI report stated that the presence of 
low concentrations of organics warranted further investigation, including a geophysical 
survey and periodic monitoring of the two monitor wells.  
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4.4.4 Investigation #3: Phase II RCRA Facility Investigation - Appendix I, II, III and IV Sites 
(SEI, 1994) 

4.4.4.1 Non-sampling Data Collection 

Interviews with site personnel, a review of aerial photographs, and aerial 
reconnaissance revealed that SWMU 63 may have been located at a site other than 
that previously investigated. 

4.4.4.2 Sampling Data Collection 

To increase the monitoring coverage of the groundwater surrounding SWMU 63, two 
additional monitor wells (MW-11 and MW-12) were installed during the RFI Phase II.  
Groundwater samples were collected from MW-11 and MW-12 and the existing 
Phase I wells, MW-3 and MW-6 (Figure 4-2, Appendix 4A, pg. 4A-2).  Samples were 
analyzed for VOCs, SVOCs, TPH, metals (total and filtered), and TDS. 

4.4.4.3 Data Gaps 

No evidence of a landfill was discovered during the Phase II RFI. 

4.4.4.4 Results and Conclusions 

VOCs, SVOCs and TPH were not detected in groundwater samples collected from 
MW-11, MW-12, MW-3 and MW-6.  Only barium, chromium, and lead were detected in 
groundwater during the Phase II RFI.  Chromium was detected in groundwater from 
only one well (MW-11), barium was detected in all four wells, and lead was detected in 
three of the four wells (MW-3, MW-11, and MW-12).  All of the detected metals 
concentrations were below their respective regulatory action levels.  TDS at MW-6 was 
detected at 27,210 mg/l, which exceeded the NMED groundwater protection limit of 
10,000 mg/l.  The other wells had TDS values below 700 mg/l (Table 4-3, Appendix 
4B, pg. 4B-3).  No evidence of a landfill was discovered during the Phase I and II RFIs.  
In addition, the analytical results do not indicate that there has been a release to 
groundwater at the SWMU 63 (Landfill 1) site near Building 1678. The Phase II RFI 
recommended that the RFI for SWMU 63 (Landfill 1) be discontinued.  The December 
2009 WSMR RCRA permit reflects that SWMU 63 now pertains only to Landfill 1A. 
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Based on interviews with site personnel, a review of historical aerial photographs, and 
aerial reconnaissance, it was determined that the landfill may have been located to the 
south and southwest of the location investigated.  The Phase II RFI report suggested 
that further studies be performed to confirm the actual location of the landfill (SEI, 
1994). 

4.4.5 Investigation #4: RCRA Facility Investigation, Former Main Post landfill 1A (MEVATEC, 
2000c) 

4.4.5.1 Non-sampling Data Collection 

The Landfill 1A (SWMU 63) RFI was conducted to fully delineate the area south of 
Martin Luther King Avenue and east of the WSMR golf course, define trenches and 
buried waste, and to determine if soil contamination had occurred.  A cultural 
resources inventory of the site area was conducted to address NEPA requirements 
and National Historic Preservation Act (NHPA) compliance responsibilities.  No 
archeological sites were identified at the Landfill 1A site.   

A non-intrusive geophysical survey was performed in June and July 1998 to identify 
and delineate buried waste, with particular attention to municipal and/or industrial type 
waste from past activities.  The survey included ground conductivity screening and 
metal detection and magnetometer surveys.  Possible landfill cells and trench locations 
were identified through review of historical aerial photographs and the aerial 
reconnaissance, and the conductivity patterns from the geophysical survey were 
coincident with the identified trenches.  However, the geophysical survey did not find 
absolute concentration of buried waste.  The RFI report indicated that the identified 
trenches were likely due to past borrow activities. 

4.4.5.2 Sampling Data Collection 

RFI field activities consisted of geophysical surveys, soil borings, and the collection 
and analysis of depth-specific soil samples.  These activities were completed to 
provide data that would determine if SWMU 63 was located south of Martin Luther 
King Drive as well as identifying landfill material and the horizontal and vertical extent 
of any soil contamination.  This area was subsequently named Landfill 1A. 

Ten soil borings were placed directly in areas where the geophysical survey indicated 
possible buried waste.  Samples were collected from 8-10 ft, 18-20 ft, and 28-30 ft bgs 
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in 6 of the 10 soil borings to evaluate the presence of VOCs, SVOCs, PCBs, TPH, 
pesticides, herbicides, explosives, total metals and total cyanide (Figure 4-3, Appendix 
4A, pg. 4A-3). 

4.4.5.3 Data Gaps 

No gaps in the analytical data were reported. 

4.4.5.4 Results and Conclusions 

Soil borings were situated with the intent to identify any buried waste and/or depths at 
which contamination may have occurred in the area.  This methodology was based on 
the geophysical survey interpretations, which anticipated areas and positions of buried 
wastes.  Six of the ten borings were randomly sampled for constituents within the 
perimeter of the areas of investigation.  The results of the soil analysis only indicated 
detections of metals, which were all below the EPA PRGs (USEPA, 1998) and were 
considered representative of actual site conditions at the time of sampling.  Soil 
sample results for the RFI are presented in Table 4-4, Appendix 4B, pg. 4B-4.   

Based on the geophysical survey and soil boring investigation, no landfill or any sign of 
buried waste was detected.  The RFI determined that no further action was required 
for the remedial investigation/feasibility study at the alleged Former Main Post Sanitary 
Landfill 1A (SWMU 63).   

4.5 Site Conceptual Model  

4.5.1 Nature and Extent of Contamination 

Phase I and Phase II RFIs for SWMU 63 (Landfill 1) were conducted in the vicinity of 
the present site of Building 1678.  No buried wastes were discovered during the 
installation of 6 monitor wells to depths ranging from 343 ft to 376 ft bgs.  In addition, 
no constituents were detected above regulatory action levels in groundwater from 
these 6 wells. 

Based on the results of these investigations, it was recommended that further 
investigation take place at an area located east of the golf course and south of Martin 
Luther King Avenue (Landfill 1A).  Assessment activities at Landfill 1A consisted of 
geophysical surveys, soil borings, and collection and analysis of depth-specific soil 
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samples.  The geophysical survey identified some trenches but showed no 
concentrations of buried waste.  Through visual classification of the soil samples, no 
buried waste was detected, and laboratory analysis did not detect any constituents 
exceeding regulatory levels.  Based on the findings, it was determined that the landfill 
does not exist and the area east of the golf course and south of Martin Luther King 
Avenue had not been used for the disposal of any significant quantity of municipal or 
industrial waste.  No wastes and no soil or groundwater contamination associated with 
SWMU 63 were found during the RFI activities. 

4.5.2 Environmental Fate 

Based on the results of previous investigations, the areas in question were not used for 
the disposal of any detectable quantity of municipal or industrial waste. Geophysical 
surveys, visual observations, soil borings, and soil and groundwater sampling efforts 
did not identify any buried waste, contaminated soil or groundwater impacts. 

4.6 Site Assessments 

4.6.1 Human Health Screening and Risk Assessments 

A human health screening assessment and risk assessment were not warranted 
based on the data collected during the RFI activities.  The Phase I and II RFIs 
previously investigated the alleged Landfill 1 in the vicinity of Building 1678.  During the 
Phase I and II RFIs, no buried wastes were encountered, no impacts to soil were 
noted, and there were no constituents detected in groundwater above the regulatory 
action levels.  The Phase II investigation determined that the former sanitary Landfill 1 
was not located under Building 1678.  Assessment activities then proceeded east of 
the golf course (Landfill 1A) with geophysical surveys, soil borings, and analysis of 
depth-specific soil samples.  Findings indicated that there were no buried wastes in the 
Landfill 1A area and it had not been used for the disposal of any significant quantity of 
municipal or industrial waste.  In addition, no constituents were detected in soil above 
the regulatory action levels. 

4.6.2 Ecological Screening and Risk Assessment 

No ecological screening assessment or risk assessment was warranted based on the 
findings of the RFI activities. 
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4.6.3 Other Applicable Assessments 

Following the Phase I and II RFIs, assessment of the area using aerial photographs 
and aerial reconnaissance was used to identify potential areas of disturbed soil and 
possible trenches associated with landfill activities.  Assessment activities also 
included a cultural resources inventory of the site area to meet NEPA requirements 
and Section 106 compliance responsibility under the NHPA of 1966 as amended.  This 
investigation was directed at identifying any historic properties that could be impacted 
by the proposed RFI work plan.  The survey identified potential adverse effects to 
historic properties and provided suggestions for mitigating those effects. 

4.7 Proposal for Corrective Action Complete 

4.7.1 Rationale 

The SWMU 63 RFIs were conducted in an effort to identify the location of a potential 
landfill reported during the RFA and to assess any impacts to the environment that 
may have resulted from landfill operations.  The WSMR Phase I and Phase II RFIs 
were conducted in the vicinity of Building 1678 (Landfill 1), the location of SWMU 63 in 
the RFA.  No buried wastes and no impacts to soil or groundwater were discovered 
during the Phase I and II RFIs.  During the Phase II RFI, it was determined that the 
landfill was apparently in a different location than described in the RFA.  A potential 
location of SWMU 63 was identified east of the Main Post golf course and south of 
Martin Luther King Boulevard (Landfill 1A).  Non-intrusive geophysical studies, soil 
borings, and soil sampling were conducted in the Landfill 1A area to pinpoint possible 
trench locations and to identify signs of buried waste.  Areas of possible landfill activity 
were identified; however, the geophysical survey showed no absolute concentration of 
buried waste.  The identified trenches were most likely due to past borrow activities. 

To further support the absence of any municipal or industrial waste, ten boreholes 
were completed in locations identified by the geophysical survey as potential areas of 
concern.  Through visual classification of the soil samples, no buried waste was 
identified.  The first two ft of soil were consistent with the geophysical survey and 
appeared to be consistent with past borrow activities.  In addition, soil samples were 
collected from six of the ten soil boring locations and analyzed for constituents typically 
associated with municipal or industrial type waste.  Laboratory analysis only detected 
metals and none exceeded EPA Region 9 Regulatory Levels. No additional constituent 
specific confirmatory sampling was needed. 
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Based on previous investigations in the Landfill 1 area and the Landfill 1A RFI findings, 
no landfill or any sign of buried waste was identified.  In addition, there were no 
impacts to soil or groundwater in these areas.  The April 2000 RFI report concluded 
that no further action was required for the remedial investigation/feasibility study at the 
alleged Former Main Post Sanitary Landfill 1A (SWMU 63).  The RFI recommended 
that WSMR use this determination in conjunction with the Phase I and II RFIs at the 
Landfill 1 site at Building 1678 to support a petition for no further action. 

In a letter dated August 2, 2004, the NMED stated that, based on information 
presented in the April 2000 report, the Main Post Landfill 1A (SWMU 63) does not exist 
in either of the two areas investigated and that WSMR had made a good faith effort to 
try and locate the landfill.  The NMED continued to state that it no further investigations 
are required for Main Post Landfill 1A and that the SWMU was eligible for NFA status 
(Appendix 4C, pg. 4C-1). 

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 63 to Corrective Action Complete in the permit in 
accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

4.7.2 Criterion 

The criterion applied to this site is NFA Criterion 1 as described by the NMED: The 
Solid Waste Management Unit cannot be located, does not exist or is a duplicate 
SWMU. 
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 Figure 4-3 SWMU 63 (Landfill 1A) 1999 RFI – Boring Locations
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                                      Table 4-1. Groundwater Analytical Results from SWMU 63 (Landfill 1) – Phase I RFI 

CONSTITUENT(1) UNITS OF 
MEASURE 

SAMPLE ID.: MW-3GW MW-3GWD MW-6GW 
UPGRADIENT/DOWNGRADIENT(2): DG DG DG 

SAMPLE TYPE: Groundwater Groundwater Groundwater 

SAMPLE DATE: 05/29/91 05/29/91 05/29/91 
EXTRACTABLES   MCL(3) NM(4) URTH(5)    

Bis(2-Ethylhexyl)phthalate  mg/L (0.004) (6) NA NA ND ND 0.012 
INORGANICS         
Barium  mg/L 1 (2 on 1/1/93)(6) 1 NA 0.046 0.098 0.093 

Lead mg/L 0.05 (0.015 on 
12/7/92)(6) 0.05 NA 0.0070 0.0090  ND 

MISCELLANEOUS         

Total Petroleum Hydrocarbons mg/L NA NA NA 6.1 8.6 4.6 
NOTES: 
 (1) Only samples with constituent concentrations above the detection limit are noted. 
(2) Hydraulic gradient direction is assumed from historical data. 
(3) MCL = Maximum contaminant level in mg/L (from USEPA Safe Drinking Water Hotline, March 30, 1992, referencing 40 CFR dated July 1. 
1991). 
(4) NM = New Mexico regulatory levels in mg/L (from "New Mexico Water Quality Control Commission Regulations." 1988). 
(5) URTH = Unreasonable Risk to Health (level in mg/L) as recommended by EPA (from October, 1990 "Guidance in Developing Health Criteria for 
Determining Unreasonable Risks to Health"). 
(6) Proposed. 
ND = Non-detect.  
NA = Not applicable. 
SWMU 63 is identified as Landfill 1A on the December 2009 WSMR RCRA Permit. 

Source: IT Corp., 1992 
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                Table 4-2. Drilling Mud/Cuttings Analytical Results from SWMU 63 (Landfill 1) – Phase I RFI 

  SAMPLE ID*: 63 MUD 
 UNITS OF SAMPLE TYPE: Soil(2) 

CONSTITUENT(1) MEASURE SAMPLE DATE: 06/01/91 
INORGANICS  TC LEVEL(3)  
Barium mg/kg  2000 14 
Lead mg/kg  100 3.5 
 
NOTES: 
 (1) Only samples with the constituent concentrations above the detection limit are noted. 
(2) Sample is a composite of mud and cuttings from two wells. 
(3) From Toxicity Characteristic--Final Rule; values are 20 times the TC level in mg/L

  

Source: IT Corp., 1992

cjackson
Text Box
SWMU 63 is identified as Landfill 1A on the December 2009 WSMR RCRA Permit.
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                     Table 4-3. Groundwater Analytical Results for Metals from SWMU 63 (Landfill 1) - Phase II RFI 

 SITE 0063MW03 0063MW06 0063MW11 0063MW12 

 SAMPLE ID 0063MW03(WTR) 0063MW06(WTR) 0063MW11(WTR) 0063MW12(WTR)

CONSTITUENT DATE 01/23/94 01/21/94 01/22/94 01/22/94 
Arsenic  (µg/L) <5 <5  <5  <5  
Arsenic (Dissolved)  (µg/L) <5 <5  <5  <5  
Barium  (µg/L) 90 800 130  100  
Barium (Dissolved)  (µg/L) 70 60 120 90 
Cadmium  (µg/L) <5 <5  <5  <5  
Cadmium (Dissolved)  (µg/L) <5 <5  <5  <5  
Chromium  (µg/L) <25 <25  <25  <25  
Chromiulll (Dissolved)  (µg/L) <25 <25 35 <25 
Lead  (µg/L) 6.7 <3  6.6 11.4 
Lead (Dissolved)  (µg/L) <3 <3  <3  <3  
Mercury  (µg/L) <0.2 UJ <0.2 UJ <0.2 UJ <0.2 
Mercury (Dissolved)  (µg/L) <0.2 UJ <0.2 UJ <0.2 UJ <0.2 
Selenium  (µg/L) <5 <5  <5  <5  
Selenium (Dissolved)  (µg/L) <5 <5  <5  <5  
Silver  (µg/L) <25 <25  <25  <25  
Silver (Dissolved)  (µg/L) <25 <25  <25  <25  
TOTAL DISSOLVED SOLIDS  (mg/l) 204 27210 456 458 
pH   6.89 6.84 6.7 6.97  
Specific conductance  (µS/cm) 456 512  696  611  
Temperature  (°C) 25.9 23.4  22.6  23.4  
 
NOTES: 
Values represent total concentrations unless noted   
< = Not detected at indicated reporting limit   
n/a = Not analyzed 

    Source: SEI, 1994

cjackson
Text Box
SWMU 63 is identified as Landfill 1A on the December 2009 WSMR RCRA Permit
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          Table 4-4.  Soil Sample Analytical Results from SWMU 63 (Landfill 1A) - 1999 RFI 

 Arsenic 
mg/kg 

Barium 
mg/kg 

Chromium
mg/kg 

Lead 
mg/kg 

Mercury 
mg/kg 

Selenium 
mg/kg 

Detection 
Limit 0.252 0.5 0.5 0.151 0.1 0.25 

EPA 
Screening 

Levels 
21 5200 210 130 22 370 

Sample ID       

0063-43       

8-10 ft 1.97 38 3.4 5.07 0.16  0.79  

18-20 ft 1.61 22 1 4.54 0.16  0.42  

28-30 ft 3.18 44 3.3 10.7 0.19  0.76  
0063-78       

8-10 ft 0.698 13 6.7 2.12 ND 0.33 

18-20 ft 2.1 68 6 7.2 ND 0.58 

28-30 ft 1.93 36 20 6.54 ND 0.87 

28'-30' QC 1.63 39 5.1 5.92 ND 0.58 
0063-83       

8-10 ft 2.12 42 2.3 5.32 0.18 ND 

18-20 ft 1.87 42 2.1 6.03 0.21  0.84  

28-30 ft 1.51 16 1.2 4.04 0.17  0.39  

0063-85       

8-10 ft 3.67 32 4.1 22 ND 1.9 

18-20 ft 1.78 25 1.6 5.21 ND 0.43 

28-30 ft 1.8 38 1.9 4.64 0.34 ND 

28'-30' QC 1.25 20 1.2 3.36 0.14  0.49  

0063-86       

8-10 ft 1.847 47 2 5.03 ND 0.67 

18-20 ft 1.94 31 1.6 5.54 0.14  0.49  

28-30 ft 1.94 47 1.8 4.66 ND 0.66 

0063-94       

8-10 ft 1.38 35 1.6 4.26 ND 0.36 

18-20 ft 2.12 49 2.6 5.94 ND 0.42 

28-30 ft 1.42 22 1.1 4.67 ND 0.46 

 

Source: MEVATEC, 2000c
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August 2, 2004 

NMED  
RFI Report Response Letter 



BILL RICHARDSON
GOVERNOR

August 2, 2004

State ofNew Mexico
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Telephone (505) 428-2500
Fax (505) 428-2567

. www.nmenv.state.nm.us

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

RON CURRY
SECRETARY

DERRITH WATCHMAN-MOORE
DEPUTY SECRETARY

Thomas A. Ladd, Director
Environment and Safety Directorate
U.S. Army White Sands Missile Range
White Sands Missile Range, New
Mexico 88002-5000

SUBJECT: RCRA FACILITY INVESTIGATION
FORMER MAIN POST LANDFILL NO. lA
(SWMU63)
HWB-WSMR-04-003

Dear Mr. Ladd:

On February 24, 2004, the New Mexico Environment Department (NMED) detennined that the
White Sands Missile Range (WSMR), RCRA Facility Investigation (RFI) Former Main Post
LandfilllA submitted in April 2000 was administratively complete. NMED confirmed receipt of
the fees paid by WSMR on July 13, 2004.

In accordance with 20.4.2.200.A(7) NMAC and 20.1.4 NMAC, NMED has completed a
technical review ofWSMR's RFI Report. Based on infonnation in this report, it appears that the
former Main Post Landfill 1A, Solid Waste Management Unit (SWMU) 63 does not exist in
either of the two areas investigated by WSMR and that WSMR has made a good faith effort in
trying to locate the landfill. Therefore, NMED requires no further investigations pertaining to
former Main Post LandfilllA at this time and the SWMU is eligible for No Further Action
(NFA) status. WSMR must submit a petition to NMED for a NFA determination and a Class 3
permit modification request to remove SWMU 63 for its pennit.

Page 4C-1
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Thomas A. Ladd
August 2, 2004
Page 2

Ifyou have any questions regarding this letter, please contact Cheryl Frischkom ofmy staff at
(505) 428-2550.

Sincerely,

J::mgL q'
Manager
Hazardous Waste Bureau

cc: J. Bearzi, NMED HWB
G. von Gonten, NMED HWB
C. Frischkom, NMED HWB
L. King, EPA Region 6 (6PD-N)

;?ene Forsythe, WSMR
Jose Gallegos, WSMR

File: Reading File and WSMR 2004 File
HWB-WSMR-04-003
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5. SWMU 64: Main Post Landfill 2A 

5.1 Summary 

Three former sanitary landfills were operated at various times in the Main Post area of 
WSMR.  Main Post Landfill 2 was one of three sanitary landfills in the Main Post area 
of WSMR and was identified as SWMU 64 under the WSMR RCRA Part B Permit 
Corrective Action Module.  Landfill 2A is now identified as SWMU 64 on the current 
RCRA permit.  The Main Post (headquarters) area of WSMR is located at the 
southeastern corner of the installation, approximately 27 miles east-northeast of Las 
Cruces, New Mexico.  SWMU 64 (Landfill 2) was purportedly located in the 
southeastern section of the Main Post and was presumed to be beneath the site of 
WSMR Building 1747 (Figure 5-1, Appendix 5A, pg. 5A-1).  The unit was described as 
a sanitary landfill where only “inert materials” were disposed.  Historical data was not 
available on the size, shape, and exact location of the landfill, the types of waste 
managed, where the waste was generated, or the volumes of waste disposed.  In 
addition, no historical information was available on the design, construction and 
operating procedures used at this unit.   

The RCRA Facility Assessment Preliminary Review/Visual Site Inspection Report 
(Kearney, 1988) indicated that this landfill unit was operated from 1948, when SWMU 
63, Landfill 1 ceased to be used, until 1965. The unit was in operation prior to the 
implementation of RCRA and the local hazardous waste landfill (SWMU 91).  The 
generation and management of waste containing hazardous constituents prior to 1972 
at WSMR were not documented. 

During the Final RCRA Facility Investigation (RFI) Report, Appendix I Sites (IT Corp., 
1992) for SWMU 64 (Landfill 2), an initial assessment of the suspected contaminant 
source was conducted via a SVS and the installation and sampling of two monitor 
wells (MW-1 and MW-2) (Figure 5-2, Appendix 5A, pg. 5A-2).  The SVS indicated one 
isolated elevated methane detection, low levels of xylene at four points in a parking lot, 
and several elevated CO2 levels.  However, none of these detections could be 
attributed to a significant release from SWMU 64.  Barium, chromium, lead, and DEHP 
were detected in groundwater at concentrations below their respective maximum 
contaminant levels (MCLs), and cadmium was detected just above its MCL in both 
wells.  Low concentrations of TPH were also detected in groundwater (Table 5-1, 
Appendix 5B, pg. 5B-1).  The organics detections were attributed to fresh paint on the 
wellhead.  Low concentrations (below background) of several metals were detected in 
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soil/mud cuttings generated during the well installations (Table 5-2, Appendix B, pg. 
5B-2).  No evidence of a contaminant source or a subsurface release from this unit 
could be concluded from the Phase I investigation.  No accumulation of waste was 
found during the Phase I investigation at SWMU 64 (Landfill 2) in the vicinity of 
Building 1747.  However, the RFI determined that the presence of contaminants in soil 
vapor and low level contaminants in groundwater samples warranted further 
investigation. 

During the Phase II RCRA Facility Investigation, Appendix I, II, III and IV Sites (SEI, 
1994), a 15-point soil gas survey was performed to further evaluate the elevated 
methane concentration detected during the Phase I SVS.  Samples were analyzed for 
methane, benzene, toluene, xylenes, 1,1,1-trichloroethane, tetrachloroethene, and 
total VOCs.  None of these constituents were detected in soil gas.  In addition, one soil 
boring was advanced at the Phase I SVS point with elevated methane.  Six soil 
samples were collected from the surface to 32.5 ft and analyzed for VOCs, SVOCs, 
TPH, pesticides/PCBs, and metals.  Only low concentrations of lead and mercury were 
detected below their respective action levels (Table 5-3, Appendix B, pg. 5B-3).  In 
addition, two monitoring wells (MW-9 and MW-10) were installed during the Phase II to 
increase groundwater monitoring coverage.  Groundwater samples were collected 
from these wells, the existing Phase I wells, and United States Geological Survey 
(USGS) Well T21, located southeast of the SWMU.  Samples from the five wells were 
analyzed for VOCs, SVOCs, TPH, metals (total and filtered), and TDS.  No VOCs, 
SVOCs, or TPH were detected in any of the samples.  Low concentrations of barium, 
chromium, lead, and selenium were detected in groundwater, and, with the exception 
of total chromium and total lead that exceeded action levels in groundwater from Well 
T21, all were below their respective MCLs.  Dissolved chromium and lead in 
groundwater from Well T21 were below the MCLs (Table 5-4, Appendix B, pg. 5B-4).  
The Phase II RFI report stated that Well T21 had not been developed nor sampled 
since it was installed in September 1982.   

During the Phase II investigation, site personnel indicated that SWMU 64 might not be 
located under Building 1747 as initially determined in the RFA.  Through the review of 
historical aerial photographs and an aerial reconnaissance, a potential location of 
SWMU 64 was identified southeast of the present location (south of Martin Luther King 
Avenue and near the motor pool storage area).  This new area was designated as 
Landfill 2A (Figure 5-2, Appendix 5A, pg. 5A-2).  The Phase II RFI recommended that 
further investigation of SWMU 64 at the initial location near Building 1747 be 
discontinued since no significant release of contaminants had been identified and a 
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request for a Class 3 permit modification should be submitted by WSMR to terminate 
the RFI/CMS for this SWMU.   However, it was recommended that further studies be 
performed to identify the true location of the former sanitary landfill #2.  The USEPA 
and the NMED concurred that additional investigation was warranted (Honker, 1996 
and Kelley, 1996).  The current (December 2009) WSMR RCRA permit refers only to 
Landfill 2A for SWMU 64. 

A RCRA Facility Investigation, Former Main Post Landfill 2A (MEVATEC, 2000d) was 
conducted to further explore the possibility that SWMU 64 was actually located  south 
of Martin Luther King Avenue and east of Headquarters Avenue, near the motor pool 
storage area southeast of the Main Post contractor lots.  In addition, field activities 
were conducted to determine the horizontal and vertical extent of any soil 
contamination and characterize the landfill materials.  Field activities consisted of 
geophysical surveys, soil borings, and collection and analysis of depth-specific soil 
samples.  The geophysical survey identified areas of potential waste and trenching.  
As a result, 63 soil borings were completed to verify the presence of buried waste.  No 
buried waste was detected in the soil borings (Figure 5-3, Appendix A, pg. 5A-3).  Soil 
samples were collected for laboratory analysis of VOCs, SVOCs, PCBs, TPH, 
pesticides, herbicides, explosives, total metals, and total cyanide from twenty-five of 
the borings positioned in the areas of concern identified by the geophysical surveys.  
All constituents detected were well below the EPA Region 9 PRGs (Table 5-4, 
Appendix B, pg. 5B-4).   Although the review of historical aerial photographs, visual 
observations during the aerial reconnaissance, and geophysical surveys confirmed 
evidence of possible trenches, no buried waste was found during the soil boring 
program.   These observations were likely attributable to past borrow activities.  Based 
on the results of the investigation, the RFI concluded no further action would be 
required for the remedial investigation/feasibility study at the Former Main Post 
Sanitary Landfill 2A. 

In a letter dated July 10, 2003, the NMED stated that no further investigation pertaining 
to former Main Post Landfill 2A was required and that a good faith effort had been 
made to locate the landfill in two locations.  However, NMED required additional 
investigation regarding detections of lead and chromium in Well T-21 (Appendix 5C, 
pg. 5C-1).  Final approval regarding the Landfill 2A investigations was subsequently 
issued in December 1, 2004, after WSMR provided information indicating that Well 
T-21 did not yield representative groundwater data and that further investigation of the 
well was not warranted.  In addition, lead and chromium were below Water Quality 
Control Commission (WQCC) standards in groundwater from Well T-21 in 2005.  
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Based on these results, the NMED stated that required investigations were completed 
for SWMU 64 and it was eligible for an NFA determination (Appendix 5C, pg. 5C-3). In 
a letter dated June 20, 2006, the NMED approved the final well abandonment report 
for Well T-21 and indicated that WSMR had completed the required activities related to 
this well in the June 10, 2003 letter (Appendix 5C, pg. 5C-5). 

5.2 Site Description and Operational History 

5.2.1 Site Description 

SWMU 64 was believed to have been in use from 1948 through 1965, when it 
reportedly ceased receiving waste.  The landfill was originally thought to exist below 
Building 1747 (Landfill 2).  However, based on interviews with site personnel, review of 
historical aerial photographs, and observations during aerial reconnaissance, it was 
determined that SWMU 64 may have been an approximately 68 acre area located 
southeast of the intersection of Headquarters Avenue and Martin Luther King Avenue 
(Landfill 2A). 

5.2.2 Operational History 

The unit is described as a sanitary landfill where only "inert materials" were disposed.  
Potential contaminants were believed to be associated with initial post construction in 
the 1940s.  Details are not available on the size, shape, exact location, types of waste 
which were managed, where the wastes were generated, or the volume of waste that 
was disposed.  No historical information is available on the design, construction and 
operating procedures used at the landfills.  No wastes or waste constituents were 
discovered at the initial Landfill 2 location near Building 1747 or at the Landfill 2A 
location (MEVATEC, 1999b).  No evidence of a release from the units was identified 
during the RFA or RFIs. 

5.3 Land Use 

5.3.1 Current 

Building 1747, situated on the ground surface above the original possible location of 
SWMU 64 (Landfill 2), is in the Technical Area of the Main Post.  The alternative 
location of SWMU 64 (Landfill 2A) is located in a vacant area of the Main Post, 
southeast of the intersection of Headquarters Avenue and Martin Luther King Avenue, 
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near the motor pool storage area.  White Sands’ Headquarters and most installation 
support activities are currently located at the Main Post area. 

5.3.2 Future/Proposed 

WSMR functions as an outdoor laboratory consisting of a large complex of test ranges, 
launch sites, impact areas and instrumentation sites required to develop and test 
weapons systems.  WSMR is an integral part of the defense system of the United 
States; therefore, the Range will remain active for the foreseeable future.  Building 
1747 still exists in its original location, and there are no know specific future uses for 
the land underlying that building or for the vacant Landfill 2A site. 

5.4 Investigative Activities 

5.4.1 Summary 

The Phase I and II RFIs conducted in the vicinity of Building 1747 (Landfill 2) included 
the collection of soil vapor, soil, and groundwater samples.  One elevated methane 
concentration detected during the Phase I RFI, northwest of SWMU 64, warranted 
further investigation during the Phase II RFI.  During the Phase II RFI, no target 
constituents were detected in soil gas or soil in the area of the elevated methane 
concentration.  This concentration was considered an anomaly that did not warrant 
further investigation.   

Low concentrations of metals were detected in soils during the Phase I and Phase II 
RFI, well below respective regulatory action levels.  A total of four monitor wells were 
installed and sampled, as well as Well T21, for analysis of VOCs, SVOCs, metals, 
TPH, cyanide, the TDS.  DEHP and TPH were detected in groundwater during the 
Phase I RFI, but the occurrences were attributed to fresh paint on the wellhead during 
sampling.   No DEHP or TPH were detected in groundwater during the Phase II RFI.  
With the exception of total chromium and total lead concentrations in groundwater from 
Well T21, no constituents were detected above regulatory action levels.  Dissolved 
chromium and lead were not detected in groundwater from T21.  It was later 
determined that Well T21 was not a viable well, and it was abandoned, with the 
approval of the NMED (Appendix 5C, pg. 5C-3). There was no evidence of buried 
waste or of a release in the vicinity of Building 1747 at the SWMU 64 Landfill 2 site.  
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Based on the lack of evidence identifying a landfill, interviews with site personnel, 
review of historical aerial photographs, and an aerial reconnaissance, the investigation 
of Landfill 2 was moved southeast of the intersection of Martin Luther King Boulevard 
and Headquarters Avenue (Landfill 2A).  The RFI for Landfill 2A conducted in 
1998-1999 explored the location of the landfill and attempted to characterize the 
composition of any buried waste, if found.  Geophysical surveys were conducted over 
the site but failed to detect evidence of a landfill.  Sixty-three soil borings were installed 
with twenty five depth-specific samples collected and analyzed for pesticides, 
herbicides, PCBs, VOCs, SVOCs, explosives, TPH and total metals.  Only metals, 
methylene chloride, and di-n-butyl-phthalate were detected and all laboratory results 
were well below the EPA Region 9 PRGs.  Based on the findings of the RFIs at 
SWMU 64 (Landfill 2 and Landfill 2A sites), no further action was recommended. 

5.4.2 Investigation #1:  RCRA Facility Assessment (Kearney, 1988) 

5.4.2.1 Non-sampling Data Collection 

The RFA included a visual site inspection, photo documentation, and consideration of 
release potential to various media from the sanitary landfill, SWMU 64.  The RFA 
report stated that the landfill (SWMU 64) operated from 1948 to 1965 and was the site 
of Building 1747 on the Main Post.  Details were not available on the types of wastes 
managed, where the wastes were generated, or the volumes of wastes disposed; 
however, one reference reviewed indicated that inert materials were disposed.  There 
was also no historical information on the design, construction, and operating 
procedures for the unit. The Landfill 2A site was not evaluated during the RFA 
because the only available information pertained to the Landfill 2 site for SWMU 64. 

5.4.2.2 Sampling Data Collection 

No sampling data were collected during the RFA. 

5.4.2.3 Data Gaps 

Contaminant release potential to major exposure routes could not be assessed due to 
the age of the unit and uncertainty about the waste composition. 
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5.4.2.4 Results and Conclusions 

There were no documented releases from the unit.  However, as stated previously, 
contaminant release potential to major exposure routes could not be assessed due to 
the age of the unit and uncertainty about the waste composition. 

5.4.3 Investigation #2: Phase I RCRA Facility Investigation - Appendix I Sites (IT Corp., 1992) 

5.4.3.1 Non-sampling Data Collection 

The boreholes for the monitor wells (MW-1 and MW-2) installed during the 1992 Phase 
I RFI were logged geophysically, in addition to the field logging performed by the 
geologist on site.  These logs provided additional information on the stratigraphy in the 
SWMU 64 Landfill 2 area. 

5.4.3.2 Sampling Data Collection 

Samples collected during the Phase I RFI included soil vapor samples, one composite 
soil sample from cuttings generated during the installation of monitor wells, and 
groundwater samples from MW-1 and MW-2.  The SVSs were analyzed in the field, 
and the soil and groundwater samples were submitted to the laboratory for analysis.  
The soil sample and groundwater samples were analyzed for VOCs, SVOCs, metals 
and cyanide, and the groundwater samples were also analyzed for TPH. 

5.4.3.3 Data Gaps 

Phase I RFI activities did not identify evidence of a landfill and, therefore, a 
geophysical survey was recommended.  The Phase I RFI stated that an additional well 
may be needed if hydraulic gradient could not be determined from the two wells 
installed during the Phase I RFI and a nearby well. 

5.4.3.4 Results and Conclusions 

Table 5-1, Appendix 5B, pg. 5B-1 summarizes the groundwater results for the Phase I 
RFI.  The DEHP and TPH detected in groundwater were attributed to new paint on the 
wellhead.  Cadmium was detected slightly above its MCL in groundwater from both 
wells.  None of the other metals detected were above their respective MCLs.    The 
Phase I concluded there was no evidence of a significant contaminant source or 
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release at the site.  However, the SVS sample with the elevated occurrence of 
methane (29,000 ppm) and the detection of organics and metals in groundwater 
indicated that further investigation, including a geophysical survey and periodic 
monitoring of the two monitor wells, was warranted. 

5.4.4 Investigation #3: Phase II RCRA Facility Investigation - Appendix I, II, III and IV Sites 
(SEI, 1994) 

5.4.4.1 Non-sampling Data Collection 

Interviews with site personnel, a review of aerial photographs, and aerial 
reconnaissance revealed that SWMU 64 may have been located at a site other than 
the site previously investigated.  An alternative location, designated Landfill 2A, was 
identified southeast of the intersection of Martin Luther King Avenue and Headquarters 
Avenue. 

5.4.4.2 Sampling Data Collection 

A 15-point soil gas survey (SGS) was performed to further evaluate the elevated 
methane concentration detected during the Phase I SVS.  Soil gas samples were 
collected from 5 to 10 ft bgs and analyzed for methane, benzene, toluene, total 
xylenes, 1,1,1-trichloroethane, tetrachloroethene, and total VOCs.     

One soil boring was drilled to a depth of 32.5 ft bgs at the Phase I RFI SVS sampling 
location.  Six soil samples were collected from the boring and analyzed for VOCs, 
SVOCs, TPH, pesticides/PCBs, and metals.   

Two additional monitor wells (MW-9 and MW-10) were installed during the Phase II 
RFI in the vicinity of Building 1747.  Groundwater samples were collected from the 
newly installed wells and the existing Phase I wells (MW-1 and MW-2).  A fifth 
groundwater sample was collected from USGS Well T21 not associated with Landfill 
2A, and located approximately 1,600 ft southeast of the site.  The five groundwater 
samples were analyzed for VOCs, SVOCs, TPH, metals (total and dissolved), and 
TDS.  

5.4.4.3 Data Gaps 

No evidence of a landfill was discovered during the Phase II RFI. 
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5.4.4.4 Results and Conclusions 

The SGS did not detect methane or any other target constituents above their 
respective detection limits in the vicinity of the elevated methane detected during the 
Phase I.  In addition, only low concentrations of two metals were detected in a soil 
boring drilled at this location (Table 5-3, Appendix B, pg. 5B-3).  Therefore, the 
elevated methane detected during the Phase I RFI SVS was considered an anomaly 
and did not warrant further investigation.   

The five groundwater samples were analyzed for VOCs, SVOCs, TPH, metals (total 
and dissolved), and TDS. VOCs, SVOCs and TPH were not detected in the samples.  
Barium, chromium, lead, and selenium were detected in groundwater at concentrations 
below regulatory action levels, with two exceptions.  T-21 contained the two most 
substantial concentrations of total chromium and total lead at 90 and 122 micrograms 
per liter (μg/L), respectively.  The dissolved chromium and lead in this well were less 
than 25 and 10 μg/L respectively.   Well T-21 was determined not to be a viable well 
and was later abandoned with NMED’s approval (Appendix 5C, pg 5C-5).  With the 
exception of the total chromium and total lead in Well T21, no other constituents were 
detected above their respective MCLs (Tables 5-2 and 5-4, Appendix 5B, pg. 5B-2 and 
5B-4).   

No evidence of a landfill was discovered during the Phase I and II RFIs.  In addition, 
the analytical results do not indicate that there has been a release to groundwater at 
the SWMU 64 (Landfill 2) site near Building 1747.  The Phase II RFI recommended 
that the RFI for SWMU 64 (Landfill 2) be discontinued.  The current RCRA permit now 
refers to SWMU 64 as Landfill 2A. 

Based on interviews with site personnel, a review of historical aerial photographs and 
an aerial reconnaissance, it was determined that the landfill may have been located to 
the south and southwest of the location investigated.  The Phase II RFI report 
suggested that further studies be performed to confirm the actual location of the 
landfill. 
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5.4.5 Investigation #4: RCRA Facility Investigation, Former Main Post Landfill 2A (MEVATEC, 
2000d) 

5.4.5.1 Non-sampling Data Collection 

The Landfill 2A (SWMU 64) RFI was conducted to fully delineate the area south of 
Martin Luther King Avenue near the motor pool area and to further explore the 
possibility of a landfill and characterize buried waste, if found.  Field activities were 
designed to determine the horizontal and vertical extent of any soil contamination and 
define the landfill materials.  Investigations consisted of geophysical surveys, soil 
borings, and collection and analysis of depth-specific soil samples.  Each activity was 
intended to more fully characterize the area, provide information to determine areas in 
which further data may be required and to provide data to conduct studies for 
corrective measures, if warranted.  A cultural resources inventory of the site area was 
also conducted to address NEPA requirements and NHPA compliance responsibilities.  
No archeological sites were identified at the Landfill 2A site.   

A non-intrusive geophysical survey was performed in June and July 1998 to identify 
and delineate buried waste, with particular attention to municipal and/or industrial type 
waste from past activities.  The survey included ground conductivity screening and 
metal detection and magnetometer surveys.  Possible landfill cells and trench locations 
were identified through review of historical aerial photographs and the aerial 
reconnaissance, and the conductivity patterns from the geophysical survey were 
coincident with the identified trenches.  However, the geophysical survey did not find 
absolute concentration of buried waste.  The RFI report indicated that the identified 
trenches were likely due to past borrow activities. 

To further investigate the areas of interest identified by the geophysical surveys, 63 
30-ft deep soil borings were completed.  Analytical samples were collected from 25 of 
the soil borings; the remaining 38 soil borings were logged to determine if landfill 
materials were present.  No buried wastes were discovered in any of the soil borings. 

5.4.5.2 Sampling Data Collection 

RFI field activities consisted of geophysical surveys, soil borings, and the collection 
and analysis of depth-specific soil samples.  These activities were completed to 
provide data that would determine if the landfill was located south of Martin Luther King 
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Drive as well as identifying landfill material and the horizontal and vertical extent of any 
soil contamination.   

A non-intrusive geophysical survey was performed during June and July 1998 to 
identify and delineate any buried waste with particular attention to municipal and/or 
industrial type waste from past activities.  Due to insufficient data regarding the exact 
location of waste buried in the suspected landfill area, the investigations included a 
ground conductivity screening survey with follow-on metal detection and 
magnetometer surveys.  Based on survey results, sixty three (63) soil borings were 
placed directly in areas where the geophysical survey indicated possible buried waste.  
Twenty-five (25) of the sixty three boreholes were chosen randomly and sampled for 
constituents at depths of 2-3 meters (m) (8-10 ft), 5-6 m (18-20 ft), and 8-9 m (28-30 
ft).  Samples taken were collected to evaluate the presence of VOCs, SVOCs, PCB, 
TPH, pesticides, herbicides, explosives, total metals and total cyanide. 

5.4.5.3 Data Gaps 

No gaps in the analytical data were reported. 

5.4.5.4 Results and Conclusions 

Soil borings were situated with the intent to identify any buried waste and/or depths at 
which contamination may have occurred in the Landfill 2A area.  This methodology 
was based on the geophysical survey interpretations, which anticipated areas and 
positions of buried wastes.  The results of the soil analysis only indicated detections of 
metals, cyanide, methylene chloride, and di-n-butyl-phthalate, which were all below the 
PRGs (USEPA, 1998) and were considered representative of actual site conditions at 
the time of sampling.  Soil sample results are presented in Table 5-4, Appendix 5B, pg. 
5B-5.  No evidence of buried waste was discovered during the soil boring program.  In 
addition, none of the detections were indicative of a release. 

Based on the data assessment of the investigation survey, several apparent borrow 
pits were identified.  However, no landfill or any sign of buried waste was detected.  
The RFI determined that no further action was required for the remedial 
investigation/feasibility study at the alleged Former Main Post Sanitary Landfill 2A 
(SWMU 64). 
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5.5 Site Conceptual Model 

5.5.1 Nature and Extent of Contamination 

Phase I and Phase II RFIs were conducted in the vicinity of the present site of Building 
1747 (Landfill 2).  There was no evidence of a release to soils or groundwater in this 
area.  No buried wastes were discovered during the installation of the 4 monitor wells 
to depths ranging from 321 to 324 ft bgs.  The cadmium concentrations that were 
detected above the MCLs during the Phase I RFI were not present during the Phase II 
RFI.  The total chromium and total lead exceedances of regulatory standards in USGS 
Well T21 was not representative of true groundwater conditions because the well had 
not been properly developed nor properly installed.  It was recommended that no 
further investigation be conducted in the vicinity of Building 1747.   

Based on the results of these investigations and information obtained through 
interviews, historical records review, and aerial reconnaissance, it was recommended 
that further investigation take place at an area located near the motor pool storage 
area south of Martin Luther King Avenue (Landfill 2A).  Assessment activities at 
Landfill 2A consisted of geophysical surveys, soil borings, and collection and analysis 
of depth-specific soil samples.  The geophysical survey identified some trenches and 
locations of apparent buried waste.  However, through visual classification of the soil 
samples, no buried waste was detected and laboratory analysis did not detect any 
constituents exceeding regulatory levels.  Based on the findings, it was determined 
that the landfill does not exist and the area near the motor pool storage area and south 
of Martin Luther King Avenue had not been used for the disposal of any significant 
quantity of municipal or industrial waste.  No wastes and no soil or groundwater 
contamination associated with SWMU 64 were found during the RFI activities. 

5.5.2 Environmental Fate 

Following the completion of the Phase I and Phase II RFIs, the NMED concurred that 
there was no evidence of a landfill in this area, but required investigation of the metals 
occurrences in groundwater at the USGS Well T21.  It was later demonstrated that the 
USGS well was not a viable well, the metals detected were not confirmed in 2005, and 
the well was abandoned with the NMED’s approval. 

Based on the results of the RFIs, it was recommended that further investigation take 
place at an area located near the motor pool storage area and south of Martin Luther 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 60 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

King Avenue to identify an actual location for SWMU 64 (Landfill 2A).  Assessment 
activities at Landfill 2A consisted of geophysical surveys, soil borings, and collection 
and analysis of depth-specific soil samples.  The geophysical survey identified some 
trenches and locations of apparent buried waste.  However, through visual 
classification of the soil samples, no buried waste was detected and laboratory 
analysis did not detect any constituents exceeding regulatory levels.  Based on the 
findings, it was determined that the landfill does not exist and the area near the motor 
pool storage area and south of Martin Luther King Avenue had not been used for the 
disposal of any significant quantity of municipal or industrial waste.  No wastes and no 
soil or groundwater contamination associated with SWMU 64 were found during the 
RFI activities. 

5.6 Site Assessments 

5.6.1 Human Health Screening and Risk Assessments 

A human health screening assessment and risk assessment were not warranted 
based on the data collected during the RFI activities.  The Phase I and II RFIs 
previously investigated the alleged Landfill 2 area under and near Building 1747.  
During the Phase I and II RFIs, no buried wastes were encountered, no impacts to soil 
were noted, and there were no constituents consistently detected in groundwater 
above regulatory action levels.  The Phase II investigation determined that the former 
sanitary Landfill 2 was not located under Building 1747.  Assessment activities then 
proceeded in an alternative area designated as Landfill 2A, southeast of the 
intersection of Headquarters Avenue and Martin Luther King Avenue, near the motor 
pool storage area, with geophysical surveys, soil borings, and analysis of depth-
specific soil samples.  Findings indicated that there were no buried wastes in the 
Landfill 2A area and it had not been used for the disposal of any significant quantity of 
municipal or industrial waste.  In addition, no constituents were detected in soil above 
the regulatory action levels. 

5.6.2 Ecological Screening and Risk Assessments 

No ecological screening assessment or risk assessment was warranted based on the 
findings of the RFI activities. 
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5.6.3 Other Applicable Assessments 

When no evidence of a landfill was discovered during the Phase I and II RFIs, SEI 
conducted interviews with site personnel and learned that the landfill may actually have 
been in another location (i.e., the Landfill 2A area).  SEI reviewed aerial photographs 
and conducted aerial reconnaissance of the Landfill 2A area to assist in finding areas 
of disturbed soil and possible trenches that would have been associated with landfill 
activities.   

Prior to conducting the 1998-1999 RFI in the Landfill 2A area, a cultural resources 
inventory of the site was conducted to meet NEPA requirements and Section 106 
compliance responsibility under the NHPA of 1966 as amended.  The survey identified 
potential adverse effects to historic properties and provided suggestions for mitigating 
those effects.  Landfill 2A was identified primarily with the Cold War historic context 
and contains a Cold War bottle/domestic refuse dump.  It was also reported that a 
fragment of the plutonium recovery chamber of the Trinity Test experiment known as 
Jumbo may be buried at this site.  A Formative period lithic and ceramic artifact scatter 
had also been discovered at this site.  Due to the findings of the cultural resources 
inventory, the cuttings retrieved from the soil borings during this RFI were analyzed by 
an archeologist prior to being placed back into the borehole (MEVATEC, 1999b). 

As discussed in Section 5.3.4.1, non-intrusive geophysical surveys were conducted in 
the Landfill 2A area following the historical research and completion of the cultural 
resources inventory.  Possible trench locations were identified through review of 
historical aerial photographs and the aerial reconnaissance, and the conductivity 
patterns from the geophysical survey were coincident with those identified trenches.  
However, the geophysical survey did not find absolute concentration of buried waste.  
The 2000 RFI report indicated that the identified trenches were likely due to past 
borrow activities. 

5.7 Proposal for Corrective Action Complete 

5.7.1 Rationale 

The SWMU 64 RFIs were conducted in an effort to identify the location of a potential 
landfill reported during the RFA and to assess any impacts to the environment that 
may have resulted from landfill operations.  The Phase I and Phase II RFIs were 
conducted in the vicinity of Building 1747 (Landfill 2 site), the location of SWMU 64 in 
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the RFA.  No buried wastes and no impacts to soil or groundwater were discovered 
during the Phase I and II RFIs.  During the Phase II RFI, it was determined that the 
landfill was apparently in a different location than described in the RFA.  A second 
possible location of SWMU 64 was identified southeast of the intersection of Martin 
Luther King Boulevard and Headquarters Avenue and designated Landfill 2A.  Non-
intrusive geophysical studies, soil borings, and soil sampling were conducted in the 
Landfill 2A area to pinpoint possible trench locations and to identify signs of buried 
waste.  Areas of possible landfill activity were identified; however, the geophysical 
survey showed no absolute concentration of buried waste.  The identified trenches 
were most likely due to past borrow activities. 

To further support the absence of any municipal or industrial waste, 63 boreholes were 
completed in locations identified by the geophysical survey as potential areas of 
concern.  Through visual classification of the soil samples, no buried waste was 
identified.  The first two ft of soil were consistent with the geophysical survey and 
appeared to be consistent with past borrow activities.  In addition, soil samples were 
collected from 25 of the 63 soil boring locations and analyzed for constituents typically 
associated with municipal or industrial type waste.  Laboratory analysis only detected 
low concentrations of metals, cyanide, methylene chloride, and di-n-butyl-phthalate 
metals.  None of these constituent concentrations exceeded EPA Region 9 Regulatory 
Levels. No additional constituent specific confirmatory sampling was needed. 

Based on previous investigations in the Landfill 2 area and the Landfill 2A RFI findings, 
no landfill or any sign of buried waste was identified.  In addition, there were no 
impacts to soil or groundwater in these areas.  The June 2000 RFI report concluded 
that no further action was required for the remedial investigation/feasibility study at the 
alleged Former Main Post Sanitary Landfill 2A (SWMU 64).   

In a letter dated July 10, 2003, the NMED indicated that no further investigation 
pertaining to former Main Post Landfill 2A was required and that a good faith effort had 
been made to locate the landfill in two locations.  However, additional investigation 
regarding detections of lead and chromium in Well T-21 sampled during the RFI was 
required by NMED (Appendix 5C, pg. 5C-1).  Final approval regarding the Landfill 2A 
investigations was subsequently issued in December 1, 2004.  In addition, lead and 
chromium concentrations were below WQCC standards in groundwater from Well T-21 
in 2005.  Based on these results, the NMED stated that required investigations were 
completed for SWMU 64 and that it was eligible for an NFA determination (Appendix 
5C, pg. 5C-3). In a letter dated June 20, 2006, the NMED approved the final well 
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abandonment report for Well T-21 and indicated that WSMR had completed the 
required activities related to this well in the July 10, 2003 letter (Appendix 5C, 
pg. 5C-5).   

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 64 to Corrective Action Complete in the permit in 
accordance with 40 CFR §270.42, and 20 NMAC 4.1.  SWMU 64 is identified as 
Landfill 2A in the December 2009 WSMR RCRA permit. 

5.7.2 Criterion 

The criterion applied to this site is NFA Criterion 1 as described by the NMED: The 
Solid Waste Management Unit cannot be located, does not exist or is a duplicate 
SWMU. 

Appendices 

Appendix 5A – Figures 

Appendix 5B – Analytical Results Tables 

Appendix 5C – Correspondence 
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Figure 5-2 SWMU 64 (Landfills 2 and 2A) Areas of Investigation
Source: MEVATEC, 2000d
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Text Box
Note: SWMU 64 is identified as Landfill 2A on the December 2009 WSMR RCRA Permit
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Figure 5-3 SWMU 64 (Landfill 2A) RFI – Boring Locations 
Source: MEVATEC, 2000d
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Table 5-1. Groundwater Analytical Results from SWMU 64 – WSMR Phase I RFI Appendix 1 Sites 

CONSTITUENT(1) UNITS OF 
MEASURE 

SAMPLE ID: MW-1GWD MW-1GW MW-2GW 
UPGRADIENT/DOWNGRADIENT(2): DG DG DG 

SAMPLE TYPE: Groundwater Groundwater Groundwater 

SAMPLE DATE: 05/31/91 05/31/91 05/31/91 
EXTRACTABLES   MCL(3) NM(4) URTH(5)    
Bis(2-Ethylhexyl)phthalate  mg/L (0.004)(6) NA NA ND ND 0.014 
INORGANICS  mg/L       
Barium   1 (2 on 1/1/93)(6) 1 NA 0.087 0.76 0.086 

Cadmium mg/L 0.005 (0.010 on 
7/30/92)(6) 0.01 0.005 ND 0.0072 0.0054 

Chromium mg/L 0.005 (0.010 on 
7/30/92)(6) 0.05 NA ND ND 0.013 

Lead mg/L 0.05 (0.015 on 
12/7/92)(6) 0.05 NA 0.0090 0.0090 0.011 

MISCELLANEOUS         
Total Petroleum Hydrocarbons mg/L NA NA NA 1.5 ND 1.7 
NOTES: 
(1) Only samples with constituent concentrations above the detection limit are noted. 
(2) Hydraulic gradient direction is assumed from historical data. 
(3) MCL = Maximum contaminant level in mg/L (from USEPA Safe Drinking Water Hotline, March 30, 1992, referencing 40 CFR dated July 1. 
1991). 
(4) NM = New Mexico regulatory levels in mg/L (from "New Mexico Water Quality Control Commission Regulations." 1988). 
(5) URTH = Unreasonable Risk to Health (level in mg/L) as recommended by EPA (from October, 1990 "Guidance in Developing Health Criteria for 
Determining Unreasonable Risks to Health"). 
(6) Proposed. 
ND = Non-detect.  
NA = Not applicable. 
 

Source: IT Corp., 1992
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Table 5-2. WSMR Phase II RFI SWMU 64 Soil Analysis Detected Metals 

  SAMPLE ID: 0064SB01 0064SB01 0064SB01 0064SB01 0064SB01 0064SB01
 UNITS OF SAMPLE DEPTH: 0.0 2.0 8.5 19 23.5 32.5 

CONSTITUENT MEASURE SAMPLE DATE: 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 12/04/93 
METALS         
Lead mg/kg  6.28 6.08 10.2 7.93 6.13 14.2 
Mercury mg/kg  0.0305 0.0613 <0.0208 <0.0205 <0.0201 <0.0206 

Notes: 
Values represent total concentrations unless noted 
< = not detected at indicated reporting limit 

     Source: SEI, 1994
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Table 5-3. WSMR Phase II RFI SWMU 64 Groundwater Analysis – Detected Metals 

 SITE 0064MW01 0064MW02 0064MW09 0064MW10 0064MW21 

 SAMPLE ID 0064MW01(WTR) 0064MW02(WTR) 0064MW09(WTR) 0064MW10(WTR) 0064MW21(WTR) 

CONSTITUENT DATE 01/21/94 01/20/94 01/24/94 01/25/94 01/22/945 
Arsenic  (µg/L) <5 <5 <5 <5 <5 
Arsenic (Dissolved)  (µg/L) <5 <5 <5 <10 <10 
Barium  (µg/L) 50 70 90 80 300 
Barium (Dissolved)  (µg/L) <50 <50 80 <50 <50 
Cadmium  (µg/L) <5 <5 UJ <5 <5 <5 
Cadmium (Dissolved)  (µg/L) <5 <5 <5 <5 <5 
Chromium  (µg/L) <25 <25 UJ 40 <25 90 
Chromium (Dissolved)  (µg/L) <25 <25 32 <25 <25 
Lead  (µg/L) <3 6 4.2 6.6 122 
Lead (Dissolved)  (µg/L) <3 <3 <3 <3 <3 
Mercury  (µg/L) <0.2 UJ <0.2 UJ <0.2 UJ <0.2 UJ <0.2 UJ 
Mercury (Dissolved)  (µg/L) <0.2 UJ <0.2 UJ <0.2 UJ <0.2 UJ <0.2 UJ 
Selenium  (µg/L) <5 <5 <5 <5 <5 
Selenium (Dissolved)  (µg/L) <5 7 <5 <10 UJ <10 UJ 
Silver  (µg/L) <25 <25 UJ <25 <25 <25 
Silver (Dissolved)  (µg/L) <25 <25 <25 <25 <25 
TOTAL DISSOLVED SOLIDS  (mg/l) 178 336 296 138 228 
pH   7.15 7.28 6.95 7.24 7.48 
Specific conductance  (µS/cm) 306 309 537 314 355 
Temperature  (°C) 23.7 24.7 23.9 23.8 24.3 
 
NOTES: 
Values represent total concentrations unless noted   
< = Not detected at indicated reporting limit   
n/a = Not analyzed 

                Source: SEI, 1994
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Table 5-4.  RCRA Facility Investigation Landfill 2A (SWMU 64) Soil Sample Analytical Results 

 Cyanide 
Methylene 
Chloride 

VOC

Di-n-butyl-
phthalate 

SVOC

Arsenic 
Metal 

Barium 
Metal 

Chromium
Metal 

Lead 
Metal 

Mercury 
Metal 

Selenium
Metal 

 mg/kg ug/kg ug/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
Detection Limit 0.51 5 340 0.25 0.5 0.5 0.15 0.1 0.25 

EPA Screening 
Levels 1100 8.5 5500 21 5200 210 130 22 370 

Sample ID          
0063-01          

14-16 ft ND ND ND 0.998 38 5.1 3.22 ND ND 

28-30 ft ND ND ND 1.29 21 1.4 4.27 ND ND 

0063-04             

14-16 ft ND ND ND 1.62 28 2.6 4.5 ND ND 

28-30 ft ND ND ND 2.27 27 2.4 6.37 ND ND 

0063-12             

14-16 ft ND ND ND 1.49 34 1.6 4.43 0.04 ND 

28-30 ft ND ND ND 1.69 30 2.3 3.97 0.03 ND 

28'-30' QC ND ND ND 1.61 29 1.8 4.28 0.05 ND 

0063-15             

14-16 ft ND ND ND 1.58 22 2 4.08 0.1 ND 

28-30 ft ND ND ND 1.54 26 2 4.52 0.04 ND 

0063-1559             

14-16 ft ND ND ND 1.08 49 0.97 3.49 0.04 ND 

28-30 ft ND ND ND 2.11 46 1.8 5.22 0.04 ND 

0063-1566           

8-10 ft ND ND ND 1.69 33 2.2 4.04 ND ND 

18-20 ft ND ND ND 2.16 44 2.1 6.22 ND ND 

28-30 ft 1.801 2.8 ND 1.45 30 1.3 4.39 ND ND 

0063-1583          

8-10 ft ND 2.6 ND 1.71 45 2 5.69 ND ND 

                     Source: MEVATEC, 2000d
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 Cyanide 
Methylene 
Chloride 

VOC

Di-n-butyl-
phthalate 

SVOC

Arsenic 
Metal 

Barium 
Metal 

Chromium
Metal 

Lead 
Metal 

Mercury 
Metal 

Selenium
Metal 

 mg/kg ug/kg ug/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
Detection Limit 0.51 5 340 0.25 0.5 0.5 0.15 0.1 0.25 

EPA Screening 
Levels 1100 8.5 5500 21 5200 210 130 22 370 

18-20 ft ND 2.9 ND 1.88 46 2.1 6.61 ND ND 

28-30 ft ND 2.7 ND 1.51 49 1.9 4.92 ND ND 

0063-1587          

8-10 ft 2.7 ND ND 2.19 51 3.5 6.83 ND ND 

18-20 ft ND ND ND 1.27 22 1 3.55 ND ND 

28-30 ft 2.7 ND ND 1.48 30 1.6 4.97 ND ND 

0063-1598          

14-16 ft ND 3.7 ND 1.52 26 9.2 4.56 ND ND 

28-30 ft 0.9895 3.6 ND 2.1 42 2.8 6.52 ND ND 

0063-1602           

8-10 ft ND ND ND 1.76 47 1.9 5.26 ND ND 

18-20 ft ND ND ND 2.12 53 2.3 7.24 ND ND 

28-30 ft ND 2.6 ND 1.66 44 5.5 5.39 ND ND 

0063-1605A          

8-10 ft ND ND ND 1.39 24 1.4 3.33 0.17 ND 

18-20 ft 0.7188 ND ND 2.2 60 2.2 6.89 0.17 0.46 

28-30 ft 0.8355 ND ND 1.59 21 1.6 5.04 0.16 0.43 

28'-30' QC ND ND ND 1.73 32 1.6 5.39 0.12 0.7 

0063-1619          
8-10 ft ND 3.7 ND 2.58 72 3.6 9.57 ND ND 

18-20 ft ND 2.6 230 2.14 76 2.8 6.56 ND ND 

28-30 ft ND 3.4 ND 1.88 49 2.2 5.36 ND ND 

0063-1623          
8-10 ft ND ND ND 1.24 27 1 3.19 ND ND 

18-20 ft ND 3.7 ND 1.26 26 1.5 4.05 ND ND 

              Table 5-4.  RCRA Facility Investigation Landfill 2A (SWMU 64) Soil Sample Analytical Results (cont)
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 Cyanide 
Methylene 
Chloride 

VOC

Di-n-butyl-
phthalate 

SVOC

Arsenic 
Metal 

Barium 
Metal 

Chromium
Metal 

Lead 
Metal 

Mercury 
Metal 

Selenium
Metal 

 mg/kg ug/kg ug/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
Detection Limit 0.51 5 340 0.25 0.5 0.5 0.15 0.1 0.25 

EPA Screening 
Levels 1100 8.5 5500 21 5200 210 130 22 370 

28-30 ft ND 3.9 ND 0.991 31 30 4.33 ND ND 

0063-1632          
18-20 ft ND ND ND 1.07 19 1.3 2.9 ND ND 

28-30 ft ND ND ND 1.49 34 4.9 4.88 0.04 ND 

0063-1665             
8-10 ft ND ND ND 2.36 43 4.6 6.87 ND 0.81 

18-20 ft 0.729 ND ND 2.32 70 7.5 7.36 ND 0.59 

28-30 ft ND ND ND 1.41 29 2.7 4.11 ND 0.35 

0063-1676          
8-10 ft ND ND ND 2.81 56 3 8.3 0.16 0.69 

18-20 ft 0.6401 ND ND 1.67 27 1.6 4.82 0.38 0.71 

28-30 ft ND ND ND 1.9 39 3.9 6.33 0.17 0.4 

0063-1679          
8-10 ft ND ND ND 1.74 30 1.6 4.44 ND 0.5 

18-20 ft ND ND ND 1.32 28 2.6 3.45 ND 0.27 

28-30 ft ND ND ND 1.78 39 3.8 4.9 ND ND 

0063-1685          
8-10 ft ND ND ND 1.42 35 1.6 4.11 ND 0.56 

18-20 ft ND ND ND 2.21 60 4.6 8.12 0.13 0.63 

28-30 ft ND ND ND 2.4 50 6 7.19 ND 0.36 

28'-30' QC ND ND ND 1.61 30 1.7 4.35 ND 0.5 

0063-1698          
8-10 ft ND ND ND 1.27 23 6.6 3.82 ND 0.32 

18-20 ft ND ND ND 1.02 30 1.6 3.03 0.12 ND 

28-30 ft ND ND ND 2.1 43 2.9 6.9 0.15 0.54 

           Table 5-4.  RCRA Facility Investigation Landfill 2A (SWMU 64) Soil Sample Analytical Results (cont)
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 Cyanide 
Methylene 
Chloride 

VOC

Di-n-butyl-
phthalate 

SVOC

Arsenic 
Metal 

Barium 
Metal 

Chromium
Metal 

Lead 
Metal 

Mercury 
Metal 

Selenium
Metal 

 mg/kg ug/kg ug/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
Detection Limit 0.51 5 340 0.25 0.5 0.5 0.15 0.1 0.25 

EPA Screening 
Levels 1100 8.5 5500 21 5200 210 130 22 370 

0063-1699          
8-10 ft ND ND ND 1.65 34 3.2 4.83 ND ND 

18-20 ft ND ND ND 1.92 24 2.3 5.14 ND 0.48 
28-30 ft ND ND ND 1.42 23 1.6 4.44 ND ND 

0063-1706          
8-10 ft ND ND ND 1.28 39 21 4.49 ND 0.66 

18-20 ft ND ND ND 1.54 23 8.2 5.19 ND 0.44 
28-30 ft ND ND ND 1.04 12 3.7 3.05 ND 0.35 

0063-1715          
8-10 ft ND ND ND 1.27 34 1.7 3.5 ND ND 

18-20 ft ND ND ND 2.6 65 3.3 5.84 ND 1 
28-30 ft ND ND ND 2.5 59 3.8 7.79 ND 0.34 

28'-30' QC ND ND ND 2.77 68 3.8 7.86 ND 0.45 

0063-1720          
8-10 ft ND ND ND 1.86 38 14 5.91 ND 0.49 

18-20 ft ND ND ND 1.14 22 11 3.39 ND 0.52 
28-30 ft ND ND ND 1.31 17 5.5 4.32 ND 0.6 

28'-30' QC    1.31 19 1.6 4.33 ND 0.34 

0063-1722          
8-10 ft ND ND ND 1.28 23 1.6 3.82 ND ND 

18-20 ft ND ND ND 1.32 15 1.4 3.49 ND 0.26 
28-30 ft ND ND ND 1.52 20 1.9 5.27 0.12 ND 

0063-1730          
8-10 ft ND ND ND 2.25 39 3.4 5.51 ND 0.7 

18-20 ft ND ND ND 1.22 21 1.5 2.95 ND ND 
28-30 ft ND ND ND 1.1 16 2 4.25 ND 0.42 

 

Table 5-4.  RCRA Facility Investigation Landfill 2A (SWMU 64) Soil Sample Analytical Results (cont)
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July 10, 2003 

NMED  
RFI Report Approval Letter 
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December 1, 2004 

NMED  
Completion of Investigation Well T-21 Letter 
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6. SWMU 108: (WSMR-41) – Vapor Extraction Well at TTF 

6.1 Summary 

The Temperature Test Facility (TTF), located approximately 2 miles east of the Main 
Post area (Figure 6-1, Appendix 6A, pg. 6A-1), was designed to test materials and 
components in simulated extreme weather conditions by inducing a wide range of 
temperature and climatic variations, including freezing rain.  Various refrigerants, 
including Freon 22, Freon 503, Freon 113, and methylene chloride brine containing 
methylene chloride and small amounts of trichloroethane (TCA), trichloroethene (TCE), 
and tetrachloroethene (PCE), were used during the early facility operations in the mid 
to late 1980s.   

The facility was constructed between 1981 and 1984 and was turned over to WSMR in 
January 1984.  It was estimated that 10,000 to 12,000 gallons (gal) of methylene 
chloride (containing TCA, TCE, and PCE) was lost by spillage and leakage between 
1983 (during construction) and 1984 (during operations).  The spills and leaks of 
refrigerant occurred inside the TTF building and were subsequently flushed to the 
adjacent evaporation surface impoundment (SWMU 104) via floor drains.  It was then 
discovered that the impoundment’s high-density polyethylene liner had eroded and 
leaked its contents to the underlying soil.   It was likely that the pond liner failed as 
early as January 1984. The pond (SWMU 104) was drained by March 1985 and was 
not used after that date.  Faulty valves associated with an underground interceptor 
tank also released methylene chloride to the subsurface in the area east of the TTF 
building (Geoscience, 1987).   

In 1990, WSMR, with approval from the NMED HRMB, installed an impermeable cap 
over the area of soil contamination beneath the former surface impoundment (SWMU 
104) and surrounding area (Figure 6-1, Appendix 6A, pg. 6A-1).  The cap was 
constructed similarly to a RCRA landfill cap (WCFS, 1996).  The site was issued a 
post-closure care permit on September 30, 1993 by the NMED HRMB and operated 
under that permit until clean closure activities were completed; the permit was entitled 
Post-Closure Care Permit for the Temperature Test Facility Disposal Surface 
Impoundment. 

A number of soil, soil gas, and/or groundwater investigations were performed to 
characterize and delineate the impacts of the releases associated with SWMU 104, 
prior to the installation and operation of the Soil Vapor Extraction (SVE) system 
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(SWMU 108).  Remediation of the subsurface methylene chloride plume was initiated 
in 1995 with the installation of a SVE system (SWMU 108) to remove methylene 
chloride and other VOCs within the vadose zone beneath the constructed cap on 
SWMU 104 (Photograph 6-1, Appendix 6A, pg. 6A-4 and Figure 6-2, Appendix 6A, pg. 
6A-2).  The SVE system and extraction wells were monitored daily using an organic 
vapor analyzer.  The cleanup goal and SVE shutdown criteria was 50 parts per million 
(ppm) at the SVE system inlet (AWD, 994), which was met on June 30, 1997.  The last 
non-zero measurement was observed in February 2001, but that detection was 
attributed to instrument noise.  No other detections were recorded between February 
2001 and December 2002.  When the SVE system failed to re-start after routine 
maintenance in 2002, its operation ceased, as coordinated with the NMED.   

The SVE system (SWMU 108) was dismantled between January 2003 and August 
2004 (Photograph 6-2, Appendix 6A, pg. 6A-4).  System components were cleaned 
and wipe samples were collected, prior to disposal.  Hazardous waste determinations 
were performed for all components of the SVE operating system.  With the exception 
of the carbon canisters, all of the components were disposed of off-site as 
non-hazardous wastes; the carbon canisters were disposed of offsite as listed 
hazardous waste (BAE, 2004e) (Appendix 6D, pg. 6D-1).  

Sampling conducted for the  Clean Closure Demonstration Project for SWMU 104 
(URS & WTS, 2006 and 2006a) indicated that no methylene chloride was detected in 
86 of the 87 soil samples collected from 11 soil borings installed across the site.  One 
soil boring indicated a detection of methylene chloride, but the concentration was two 
orders of magnitude below NMED SSLs.  Twenty soil vapor samples were also 
collected for VOC analysis.  A total of 31 different VOCs (including methylene chloride) 
were detected in soil vapor samples, but their maximum concentrations were below 
their respective Occupational Safety and Health Administration (OSHA) Permissible 
Exposure Limits (PELs).  The report concluded that soil vapor concentrations were 
protective of human health and the environment. However, in a letter dated January 
24, 2006, the NMED requested that WSMR conduct an evaluation of vapor intrusion 
and future risk to a residential occupant at the site (Appendix 6C, pg. 6C-1).  This 
evaluation was completed and approved by the NMED in a letter dated February 7, 
2007 (Appendix 6C, pg. 6C-4).  This letter indicated requirements for closure of SWMU 
104 had been met and that WSMR was required to provide a final closure certification 
and survey plat within 90 days. 
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The Closure Certification and Survey Plat for SWMUs 104/108 were submitted to the 
NMED on May 22, 2007 (Appendix 6C, pg. 6C-7).  After receiving the Closure 
Certification and Survey Plat and after completing a site visit to observe the unit, the 
NMED verified that the closure of the unit was complete in a letter dated July 6, 2007 
(Appendix 6C, pg. 6C-13).  It should be noted that this letter referred to SWMU 108 
rather than SWMU 104.  In a letter dated July 11, 2007, the NMED sent a letter to 
correct the unit designation to SWMU 104.  This letter also stated that the Closure 
Certification also included SWMU 108, which is not a regulated unit subject to the 
same closure requirements as SWMU 104 (Appendix 6C, pg. 6C-16).    

After the clean closure had been approved for SWMU 104, the final closure activities 
for SWMU 108 were completed.  With the exception of two of the monitor wells that 
were retained for regional groundwater monitoring by WSMR, all of the extraction 
wells, monitor wells, and associated appurtenances were removed between November 
26 and December 12, 2007 (Appendix 6D, pg. 6D-13).  The well abandonment 
activities represent the final closure activities for SWMU 108. 

6.2 Site Description and Operational History 

6.2.1 Site Description 

SWMU 108, the Vapor Extraction Well at TTF, was a SVE system installed in 1995 to 
remediate methylene chloride and other constituents in soils associated with a release 
at the TTF, located approximately 2 miles east of the Main Post area (Figure 6-1, 
Appendix 6A, pg. 6A-1).  The constituents in the soil were the result of releases of 
approximately 8,000 gal of coolant from a lined wastewater pond (SWMU 104), 
approximately 5,000 gal, from faulty valves associated with an underground tank 
located between SWMU 104 and the TTF building, and approximately 4,500 gal spilled 
on the ground during building construction.  Additional releases from other sources 
likely occurred but were not well documented (Geoscience, 1986). 

6.2.2 Operational History 

The TTF building began operation in 1983, as a facility to simulate extreme weather 
conditions by inducing a wide range of temperature and climatic variations.  SWMU 
104 was constructed concurrently with the TTF building and received methylene 
chloride from January 1984 to January 1985.  The other releases to soils occurred 
between 1983 and 1991, when methylene chloride usage at the TTF ceased.  SWMU 
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108, consisting of 19 soil vapor extraction wells, was installed in 1995.  Six additional 
extraction wells were installed in 1998.  Operation of the SVE system continued until 
October 2002, when the system shut down due to maintenance issues.  At this time 
permanent system shutdown was recommended, as no constituents had been 
detected in soil vapor extracted from the system since October of 2000.  Dismantling of 
the SVE system was initiated in January 2003 and completed in August 2004.  
Sampling and disposition of SVE system components is documented on Tables 6-1 
and 6-2 (Appendix 6B, pg. 6B-1 and 6B-2) and in a letter report from BAE Systems 
included in Appendix 6D, pg 6D-1.  Vapor and groundwater wells associated with the 
system were plugged and abandoned in November and December of 2007. 

The SVE unit consisted of a 14.2 cubic meter per minute (500 cubic ft per minute) 
positive displacement vacuum blower with a piping and manifold system connected to 
an array of 25 soil gas extraction wells.  A granular activated carbon (GAC) absorption 
treatment system was also constructed to treat extracted VOCs prior to discharge to 
the atmosphere.  A site plan showing the SVE system layout is provided as Figure 6-2, 
Appendix 6A, pg. 6A-2. 

6.3 Land Use 

6.3.1 Current 

The TTF is an active facility.  However, the area in the TTF where SWMUs 104 and 
108 were located is currently vacant. 

6.3.2 Future/Proposed 

Clean closure of SWMU 104 indicates unrestricted future use of the former release 
area (including the area beneath SWMU 108).  WSMR functions as an outdoor 
laboratory consisting of a large complex of test ranges, launch sites, impact areas and 
instrumentation sites required to develop and test weapons systems.  WSMR is an 
integral part of the defense system of the United States; therefore, the Range will 
remain active for the foreseeable future. 
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6.4 Investigative Activities 

6.4.1 Summary 

Following discovery of the release from SWMU 104 (former surface impoundment at 
the TTF), a number of investigations were performed to characterize and delineate the 
impacts to soil beneath and surrounding the surface impoundment, and to determine if 
the release had impacted underlying groundwater.  These investigations preceded the 
introduction of SWMU 108, the SVE system that was used to remediate soils beneath 
and in the vicinity of SWMU 104.  The results of the investigations were submitted to 
the NMED in reports that supported the characterization and delineation efforts 
conducted from 1985 through 1992, the 1990 closure of the surface impoundment (i.e., 
construction of the engineered RCRA cap), development of the September 30, 1993 
Post-Closure Care Permit,  the 1995 RFI and BRA, and the Clean Closure 
Demonstration.   

SWMU 108 was designed and constructed based on the findings of the investigations 
conducted for SWMU 104 between 1985 and 1995.  No unit-specific environmental 
investigations were conducted for SWMU 108, and all of the investigation and closure 
work conducted for SWMU 104 has already been reviewed and approved by the 
NMED.  Therefore, the descriptions provided in this section are limited to those 
activities that support regulatory closure of SWMU 108. 

6.4.2 Investigation #1:  Temperature Test Facility Soil Vapor Extraction System Component 
Disposition (BAE, 2004e) 

The SVE system (SWMU 108) was operated from April 1995 until October 2002, when 
the system failed to restart following routine maintenance and a formal shutdown was 
coordinated with the NMED Hazardous Waste Bureau (HWB).  No VOCs had been 
detected at the sampling ports of any active extraction well for the final two years of 
system operation.  The SVE system was dismantled in 2004, as described in the letter 
report in Appendix 6D, pg. 6-D-1, and summarized in this section.   

6.4.2.1 Non-sampling Data Collection 

Hazardous waste determinations were performed for all components of the SVE 
operating system.  The spilled methylene chloride was deemed a listed hazardous 
waste bearing the RCRA waste code U080.  The letter report stated that, since there 
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had been no detections of VOCs anywhere in the extraction or treatment systems 
during the final two years of SVE system operation, and given the volatile nature of all 
of the COCs, the uncontaminated vapor passing through the system constituted a 
decontamination step for all of the system components except for the activated carbon 
canisters.  These canisters were disposed of as listed hazardous wastes, and BAE 
Systems coordinated disposal of the remaining system components as nonhazardous 
wastes after wipe sampling results for those other components were evaluated and 
supported the non-hazardous waste classification. 

6.4.2.2 Sampling Data Collection 

To confirm the success of the decontamination process, a total of 13 wipe samples 
were collected for the system components (with the exception of the carbon canisters).  
Components were wiped with a methanol solvent and analyzed for the 8 COCs 
identified in the Post-Closure Care permit for the TTF Methylene Chloride Spill Area 
(methylene chloride, TCE, TCA, PCE, and Benzene, Toluene, Ethylbenzene, Xylene 
[BTEX]). 

6.4.2.3 Data Gaps 

No data gaps were reported. 

6.4.2.4 Results and Conclusions 

The VOCs that were detected above their respective detection limits in wipe samples 
collected from the SVE system components are shown on Table 6-1, Appendix 6B, pg. 
6B-1.  No methylene chloride, TCE, TCA, PCE or benzene were detected in any of the 
wipe samples.  Toluene, ethylbenzene, and xylenes were detected in all samples; 
however, the highest concentrations were detected in the modified trip blank.  The 
report indicated that these results indicated that the contamination most likely occurred 
during sample transport and was not residual in the SVE system.   Five other VOCs 
(not recognized as COCs associated with the SVE system operations) were detected 
in one or more samples.  BAE Systems determined that the concentrations of detected 
VOCs would not warrant consideration of any of the SVE system components as 
hazardous waste.  All detected constituents were well below the Universal Treatment 
Standards (UTS), as shown on Table 6-1, Appendix 6B, pg. 6B-1. The absence of 
methylene chloride and the other 7 COCs specified in the post-closure care permit on 
the surfaces of the SVE system components confirmed that the components could be 
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disposed of as non-hazardous wastes.  The final disposition of the SVE system 
components is summarized in Table 6-2, Appendix 6B, pg. 6B-2.  BAE Systems 
coordinated the disposal of remaining SVE system components with the WSMR 
Property Book Office.  The concrete pad, metal sled, and electrical control box, which 
never contacted the waste being treated, were not considered part of the active 
treatment system and, therefore, no confirmation samples were collected.  These 
components were transferred to the TTF Management for unrestricted future use. 

Throughout the operation of the SVE system, it was identified as SWMU 108.  The 
demolition and proper disposal of its components were required to obtain closure of 
SWMU 108.  However, SWMU 108 has been designated as “Vapor Extraction Well at 
TTF” on the facility’s permit.  Therefore, closure was considered complete after the 
wells were abandoned in 2007, as described in Section 6.4.5. 

6.4.3 Investigation #2:  Final Clean Demonstration Project, Methylene Chloride Spill Area – 
Vapor Extraction at the TTF, WSMR-41 (SWMU 108) (URS & WTS, 2006a) 

Field activities for the TTF Clean Closure Demonstration Project were conducted 
during two 10-day shifts between May 17 and June 9, 2005.  The results of these 
activities were summarized in the report entitled Final Clean Closure Demonstration 
Report, Revision 2, Methylene Chloride Spill Area – Vapor Extraction at the 
Temperature Test Facility WSMR-41 (SWMU 108) (URS & WTS, 2006).  It should be 
noted that these activities were conducted to accomplish clean closure for SWMU 104, 
the former surface impoundment.  Successful closure of SWMU 104 would then lead 
to successful closure of SWMU 108, the SVE system used to remediate soils at 
SWMU 104. 

6.4.3.1 Non-sampling Data Collection 

No non-sampling data were collected during the Clean Closure Demonstration Project.  
The geologic logs produced for the 11 soil borings drilled during the project were 
compared against the conceptual geologic model provided in the 1996 RFI (WCFS, 
1996); no major discrepancies were identified. 

6.4.3.2 Sampling Data Collection 

Eleven soil borings were completed during the project (Figure 6-3, Appendix 6A, pg. 
6A-3).  From the borings and associated soil cuttings, 95 soil samples, 20 vapor 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 71 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

samples, 2 waste samples, and various quality control samples were collected for 
laboratory analysis. Soil and vapor samples were analyzed for VOCs.  A summary of 
the soil and vapor samples collected from each boring for VOC analysis is provided in 
Table 6-3, Appendix 6B, pg. 6B-3.  In addition, detailed lithologic logs were prepared 
for each boring, particularly to confirm the geologic conceptual model presented in the 
1996 RFI, which indicated the existence of several lo-permeability layers, some of 
which were interpreted to be continuous across the site (identified as units 5, 7, 9, and 
11).  Unit 9, a lean clay, was considered a significant and continuous stratum.  

6.4.3.3 Data Gaps 

No data gaps were reported.  However, in a letter dated January 24, 2006 (Appendix 
6C, Page 6C-1), the NMED requested that WSMR conduct an evaluation of vapor 
intrusion and future risk to a residential occupant at the site.  This evaluation was 
completed and is discussed in Section 6.4.4. 

6.4.3.4 Results and Conclusions 

In total, 87 primary soil samples and 8 duplicate samples were collected from the 
borings at depths ranging from 5 ft bgs to 140.5 ft bgs for laboratory analysis of VOCs.  
With one exception, all soil samples had non-detectable levels of VOCs.  One soil 
sample had a methylene chloride concentration of 2.1 mg/kg, which was well below 
the NMED residential SSL of 165 mg/kg.  

Twenty vapor samples were collected for VOC analysis.  Evacuated SUMMA canisters 
provided by the laboratory were used for vapor sample collection. A total of 31 different 
VOCs were detected in the vapor samples, as shown on Table 6-4 (Appendix 6B, pg 
6B-4).  Methylene chloride was detected at the highest concentration of any VOC, at 
8,500 parts per billion by volume (ppbv) from approximately 100 ft bgs in boring SB-08.  
methyl ethyl ketone (2-butanone) (MEK), followed by acetone and ethanol, were the 
most commonly detected analytes in the vapor samples.    

As a basis for evaluation, maximum soil-vapor concentrations for the 12 primary VOCs 
from the current study were compared to their respective OSHA Permissible Exposure 
Limits (PELs).  As shown on Table 6B-5 (Appendix 6B, pg 6B-5), the maximum soil 
vapor concentrations at the site ranged from 1 to 5 orders of magnitude below the 
OSHA PELs. 
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In general, vapor phase VOCs were found dispersed horizontally and vertically 
throughout the site.  Based on a comparison to samples drawn from soil-gas 
monitoring wells in support of the 1996 RFI, maximum vapor concentrations have 
diminished significantly at the site.  Maximum concentrations have declined by at least 
98.8 percent for the eight analytes detected in both the RFI and clean closure project 
samples.  Maximum and average concentrations of methylene chloride have declined 
by 99.98 percent since 1995.  Comparisons of the 1995 and 2005 vapor data are 
provided in Table 6-6, Appendix 6B, pg 6B-5. 

Based on the soil and vapor samples analyzed during the clean closure demonstration 
project, it was concluded that SVE at the site successfully had remediated adsorbed 
and vapor-phase contaminants to well below health and environmental standards.  
The report stated that based on comparison of the soil results to the NMED SSLs and 
comparison of the vapor results to the OSHA PELs, residual levels remaining in the 
subsurface at the site are sufficiently low to warrant clean closure.  As stated 
previously, an additional measure, including vapor intrusion modeling and evaluation 
of risk to a future residential occupant, was completed at the request of the NMED.  
The results of the modeling and risk analysis are discussed in the following section. 

6.4.4 Investigation #3:  Revised Addendum for the Clean Closure Demonstration Report, 
Methylene Chloride Spill Area, Vapor Extraction at the Temperature Test Facility, WSMR-41 
(SWMU 108) (URS and WTS, 2006a) 

The work described herein was conducted to supplement the Clean Closure 
Demonstration for SWMU 104, which was summarized in the previous section of this 
document.  As stated previously, successful closure of SWMU 104 (the former surface 
impoundment) would lead to the successful closure of SWMU 108, the SVE system 
used to remediate the soils at SWMU 104. 

6.4.4.1 Non-sampling Data Collection 

In response to a comment in the NMED’s letter dated January 24, 2006 (Appendix 6C, 
pg. 6C-1), vapor intrusion modeling and investigation of risk was conducted for the 
site.  The screening process, as applied for this project, intended to evaluate if the 
indoor air vapor pathway could be “ruled out” as a source of unacceptable risk to 
human health.   



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 73 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

A three-tiered screening approach was conducted in accordance with EPA OSWER 
Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from 
Groundwater and Soils (USEPA, 2002). Data used for this risk screening were 
limited to analyses of vapor samples collected during field activities for the TTF 
Clean closure Demonstration Project, which was conducted during two 10-day shifts 
between May 17 and June 9, 2005.  A conservative scenario considering a 
residence built directly on the SWMU and disregarding any effects of the current cap, 
demonstrated that there were no identified unacceptable risks associated with 
subsurface vapor-phase contamination at the TTF. 

6.4.4.2 Sampling Data Collection 

No additional sampling data were collected for the risk screening and modeling 
conducted for this report. 

6.4.4.3 Data Gaps 

No data gaps were reported. 

6.4.4.4 Results and Conclusions 

Based on the risk screening and Johnson and Ettinger modeling conducted for this 
study, there were no identified unacceptable risk associated with subsurface vapor-
phase contamination at the TTF.  The model results for a future residential occupant 
are summarized in Table 6-7 (Appendix 6B, pg. 6B-6).   

The NMED approved the Revised Addendum Clean Closure Report in a letter dated 
February 7, 2007 (Appendix 6C, pg. 6C-4).  The letter stated that this revised 
addendum and the Final Clean Report for this SWMU, dated October 2005, 
constituted fulfillment of the requirement of a closure report for this Site.  The letter 
indicated that WSMR was required to provide a closure certification and a survey plat 
within 90 days in order to fully comply with the regulatory closure requirements.  The 
Closure Certification and Survey Plat were submitted to the NMED on May 22, 2007 
(Appendix 6C, pg. 6C-7), and the NMED verified completion of unit closure in a letter 
dated July 6, 2007, which was corrected in a July 11, 2007 letter indicating that the 
closure was completed for SWMU 104 rather than SWMU 108 (Appendix 6C, pg. 6C-
13). 
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6.4.5 Investigation #4: Abandonment of Monitor and Vapor Wells Associated with SWMU 104 
(WTS, 2008) 

A letter report was prepared in January 2008 to summarize the well abandonment 
activities at the TTF following the NMED’s approval of the Clean Closure 
Demonstration for SWMU 104.  A copy of this report is provided in Appendix 6D.  
These activities also represent the final closure activities for SWMU 108, designated 
as Vapor Extraction Well at TTF on the facility’s RCRA permit. 

6.4.5.1 Non-sampling Data Collection 

Following receipt of the NMED’s letter of July 11, 2007 (Appendix 6C, pg. 6C-16) 
verifying that WSMR had completed the closure of the former surface impoundment 
(SWMU 104) at the TTF, WSMR submitted a letter on August 8, 2007 to notify the 
NMED that, based on NMED’s approval of the SWMU 104 closure, WSMR would 
cease the routine monthly monitoring and maintenance activities at the site and 
prepare to abandon the existing on-site monitoring and vapor extraction wells 
(Appendix 6C, pg 6C-18).  The final groundwater monitoring event occurred in 
November 2006. WSMR and the NMED verbally agreed that the planned May 2007 
groundwater event was not necessary.  WSMR continued inspection activities at the 
TTF through June 2007.  These inspection reports were included as an appendix to 
the 2008 White Sands Technical Services, LLC (WTS) letter report prepared to 
summarize the well abandonment activities (Appendix 6D, pg. 6D-13).   

Well abandonment activities were conducted over 8 days between November 26 and 
December 12, 2007.  During the course of the well abandonment work, 34 well 
appurtenances were removed and 4,330 ft of well length was backfilled with 
bentonite/cement grout.  Two wells, designated “NW” (254.8 ft deep below top of 
casing [TOC]) and “E-3” (233.2 ft deep below TOC), were not abandoned so that 
they could be used for monitoring the regional water table.  A table summarizing the 
wells that were abandoned is provided in the 2008 letter report in Appendix 6D, pg. 
6D-13. 

This information was provided in support of the closure certification and verification 
for SWMU 104, but also supports the closure of SWMU 108 (TTF Vapor Extraction 
Well).  As stated previously, SWMU 104 (former TTF surface impoundment), was 
successfully clean closed.  The elements of SWMU 108 (SVE system and wells) 
have also been successfully decontaminated and removed.  
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6.4.5.2 Sampling Data Collection 

No sampling data were collected during the well abandonment activities.  

6.4.5.3 Data Gaps 

No data gaps were reported. 

6.4.5.4 Results and Conclusions 

During the course of well abandonment work, 34 well appurtenances were removed 
and 4,300 ft of well length was backfilled with bentonite/cement grout.  Based on visual 
inspection and records research, no other wells remain except for the two (NW and 
E-3) that were purposely left in place for regional water table monitoring.  The well 
abandonment represents the final closure activities for SWMUs 104 and 108. 

6.5 Site Conceptual Model 

6.5.1 Nature and Extent of Contamination 

The nature and extent of contamination related to the release of methylene chloride 
and other VOCs from the TTF building was defined during the investigations 
conducted for SWMU 104. The nature and extent of contamination that was defined by 
those investigations were the basis for the design of the SVE system and wells that 
comprised SWMU 108.  The impacts were limited to soils beneath the former surface 
impoundment and surrounding areas, including near the area of leaking valves on the 
exterior eastern side of the TTF building.  Groundwater in the TTF area is located 
approximately 200 ft bgs.  No groundwater impacts were discovered during the 
investigation and remediation activities that were conducted between 1985 and 2002.   

There was no release from SWMU 108; it was a remediation system installed to treat 
contamination in soils in order to achieve clean closure of SWMU 104.  The SVE 
system (SWMU 108) was dismantled in 2003-2004. 

During the 2007 clean closure demonstration project, soil sampling results indicated 
that site soil concentrations were below the NMED SSLs, soil vapor results were below 
OSHA PELs, and vapor intrusion modeling indicated that there was no unacceptable 
risk to a residence constructed on the contaminated soils (URS & WTS, 2006).  The 
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NMED approved clean closure of SMWU 104 in a letter dated July11, 2007 (Appendix 
C, pg. 6C-16).   

6.5.2 Environmental Fate 

Clean closure of SWMU 104 was attained successfully.  The components of SWMU 
108 (SVE system and wells) have either been abandoned (extraction wells) or 
decontaminated and removed for off-site disposal.  Therefore, there are no 
contaminants of concern that would impact the environment. 

6.6 Site Assessments 

6.6.1 Human Health Screening and Risk Assessments 

Risk assessment work was conducted as part of the SWMU 104 investigation and 
clean closure demonstration, as reported to the NMED for SWMU 104.  No additional 
risk assessment work was warranted for SWMU 108. 

6.6.2 Ecological Screening and Risk Assessments 

Risk assessment work was conducted as part of the SWMU 104 investigation and 
clean closure demonstration, as reported to the NMED for SWMU 104.  No additional 
risk assessment work was warranted for SWMU 108. 

6.6.3 Other Applicable Assessments 

No other applicable assessments were conducted for the SWMU 108. 

6.7 Proposal for Corrective Action Complete 

6.7.1 Rationale 

SWMU 108, a soil vapor extraction system, was installed in 1995 to address releases 
associated with the TTF.  The SVE system continued operation until October 2002, 
when the system shut down due to maintenance issues.  At this time permanent 
system shutdown was recommended by WSMR, as no constituents had been 
detected in soil vapor extracted from the system since October of 2000.  Dismantling of 
the SVE system was initiated in January 2003 and completed in August 2004.  System 
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components were cleaned and wipe samples were collected prior to disposal. 
Sampling and disposition of SVE system components is documented in a letter report 
from BAE Systems included in Appendix 6D, pg 6D-1.   

NMED approved the clean closure certification for SWMU 104 in a letter dated July 11, 
2007 (Appendix C, pg. 6C-16).  SWMU 108 was the SVE system used to remediate 
SWMU 104 soil impacts and to achieve the clean closure. The SVE system (SWMU 
108) was decontaminated and dismantled for off-site disposal in 2003-2004 (Appendix 
D, pg. 6D-1).  After the clean closure was approved for SWMU 104, all of the wells, 
except for two retained for regional groundwater monitoring, were properly abandoned.  
These wells included the extraction wells that were also an integral element of SWMU 
108 (designated as Vapor Extraction Well at TTF).  The well abandonment constitutes 
the final closure activities for SWMU 108.  

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 108 to Corrective Action Complete in the permit in 
accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

6.7.2 Criterion 

The criterion applied to this site is NFA Criterion 5 as described by the NMED: The 
Solid Waste Management Unit has been remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current projected future land use. 
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SWMU 108  
Figures and Photographs 
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Figure 6-1 Location of the Temperature Test Facility 
Source: BAE, 2003 
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Figure 6-2 Temperature Test Facility Site Map 
Source: BAE, 2003
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Figure 6-3 Estimated Vapor-Phase Methylene Chloride Plume  
Based on 2005 Sampling 

Source: BAE, 2003 
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Photograph 6-1 Soil Vapor Extraction System (SWMU 108) 

 

 

Photograph 6-2 Engineered Cover, Former SVE System, and  
Monitoring Wells at the TTF SVE SITE 
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Analytical Result Tables 
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Table 6-1 Detected VOCs in Wipe Samples from SVE System (SWMU 108) Components 

Source: BAE Systems, 2004e 
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Table 6-2 = Final Disposition of SVE System (SWMU 108) Components 

Source:  BAE Systems, 2004e 
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Table 6-3 Soil and Vapor Samples, Clean Closure Demonstration for SWMU 104 

Source: URS & WTS, 2006 

 



Page 6B-4 

Table 6-4 VOCs Detected in Soil Vapor Samples, Clean Closure Demonstration for SWMU 104 

Source: URS & WTS, 2006 
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Table 6-5. Maximum Site Soil Vapor Concentrations Compared to OSHA PELs, Clean Closure Demonstration for 
SWMU 104 

Source: URS & WTS, 2006 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6-6 Comparison of VOC Concentrations in Soil Vapor from 1995 and 2005, Clean Closure Demonstration for 
SWMU 104 

Source: URS & WTS, 2006a 
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Table 6-7 J&E Model Results for Risk to Future Residential Occupant at SWMU 104 

Source: URS & WTS, 2006a 
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January 24, 2006 

NMED 
Final Clean Closure Demonstration Report for the Methylene 

Chloride Spill at the TTF 
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February 7, 2007 

NMED 
Approval of Revised Addendum Clean Closure Report 

Methylene Chloride Spill Area Vapor Extraction at the TTF 
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BILL RICHARDSON
GOVERNOR

State ofNew Mexico
ENVIRONMENTDEPARTMENT

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Telephone (505) 476-6000

Fax (505) 476-6030

www.nmenv.state.nm.us
RON CURRY
SECRETARY

CINDY PADILLA
DEPUTY SECRETARY

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

February 7,2007

Thomas A. Ladd
U.S. Anny Garrison White Sands
100 Headquarters Avenue (B. 1510
ATTN: IMSW-WSM-PW
White Sands Missile Range, NM 88002

RE: APPROVAL OF REVISED ADDENDUM CLEAN CLOSURE REPORT
METHYLENE CHLORIDE SPILL AREA VAPOR EXTRACTION
AT THE TEMPERATURE TEST OFACILITY
WHITE SANDS MISSILE RANGE, EPA ID NO. NM2750211235

Dear Mr. Ladd:

The New Mexico Environment Department (NMED) has received the Department of the Army's
(Permittee) Revised Addendum Clean Closure Demonstration Report, Methylene Chloride Spill
Area, Vapor Extraction at the Temperature Test Facility, dated December 2006. NMED hereby
approves the Revised Addendum Clean Closure Demonstration Report. This revised addendum
and the Final Clean Closure Report, Methylene Chloride Spill Area, Vapor Extraction at the
Temperature Test Facility, dated October 2005 will constitute fulfillment of the requirement for
a Closure Report for this site.

In order to fully comply with closure requirements, the Permittee must submit, within 90 days of
receipt of this letter, a closure certification in accordance with 20.4.1.500 NMAC, incorporating
40 CFR 264.115 and a survey plat in accordance with 20.4.1.500 NMAC, incorporating 40 CFR
264.116.
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T.A. Ladd
February 7,2007
Page 2 of2

Please contact Cheryl Frischkom at 505.476.6058 ifyou have question regarding this letter.

Sincerely,

~~l~,
John E. Kie1ing Y
Manager
Permits Management Program

JEK:caf

cc: D, Cobrain, NMED HWB
C. Frischkom, NMED HWB
J. Gallegos, WSMR
File: Reading, WSMR 2007
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May 22, 2007 

WSMR 
Closure Certification Statement and Survey Plat Submittal for 

SWMU 104/108 
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DEPARTMENT OF THE ARMY
u.s. ARMY GARRISON WHITE SANDS

100 Headquarters Avenue
WHITE SANDS MISSILE RANGE, NEW MEXICO 88002-5000

REPLY TO
ATTENTION OF

Directorate of Public Works

Mr. James Bearzi
New Mexico Environment Department
Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

May 22, 2007

Subject: Closure Certification Statement and Survey Plat Submittal for Solid Waste
Management Unit 104/108 (IRP Site WSMR-34IWSMR-41)

Dear Mr. Bearzi:

In accordance with 2004.1.500 NMAC, incorporating 40 CFR 264.115 and 40 CFR 264.116,
WSMR submits the enclosed closure certification, and survey plat for Solid Waste Management
Unit (SWMU) 104, Former Evaporation Pond at the Temperature Test Facility (TTF). SWMU
104 is listed on the NMED 2006 Annual Fee Table A as post closure care unit PCCU-l, "Surface
Impoundment TTF". We include SWMU 108, MeCl Spill Area and Soil Vapor Extraction
System (IRP Site WSMR-4l), on the plat since the SWMU is essentially the same unit at
SWMU 104, and, furthermore, SWMU 108 has remained active (and, thus, eligible for funding)
in the Army's database while SWMU 104 is listed by the Army's database as IRP Site WSMR
34 and inactive (and, thus, ineligible for funding).

In addition to SWMU 104, SWMU 109, Drum Storage Area and Splash Pad at TTF, is the
only other TTF-related unit listed on the NMED 2006 Annual Fee listing. SWMU 109 is listed
on Table B. We did not include this unit on the plat as this site requires further discussion
between our office, and yours to determine what exactly is required to reach No Further Action
status.

Finally, the subject closure certification, and plat will be filed in the WSMR Administrative
Record as well as the WSMR Master Planning office for recordkeeping, and any future land
transactions.
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The following certification is provided as required by our permit and according to NMAC
20.4.1.900, incorporating 40 CFR 270.11:

"I certify under penalty oflaw that this document and all attachments were prepared
under my direction or supervision according to a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
ofthe person or persons who manage the system. or those persons directly responsible
for gathering the information, the information submitted is, to the best ofmy knowledge
and belief true, accurate, and complete. I am aware that there are significant penalties
for submittingfalse information, including the pOSSibility offine and imprisonment for
knowing violations. "

Copies furnished, with enclosure (l hard cOPY), to Ms. Cheryl Frischkorn, NMED-HWB; Mr.
Chuck Hendrickson, Region VI EPA; Mr. Bill Davis, U.S. Army Environmental Center; and,
without enclosure, to Mr. John Kieling, NMED-HWB; and White Sands Technical Services,
LLC.

Should you have any questions regarding this matter, please contact Mr. Jose Gallegos of our
Environmental Compliance office at (505) 678-1007.

Sincerely,

~Q.~
THOMAS A. LADD
Director, Public Works

Enclosures
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IMWE-WSM-PW-E-EC

MEMORANDUM FOR PW·M (SAM SANCHEZ)

23 May 07

SUBJECT: Closure: Certification and Plat Submina! for SWMU 1041108 (IRP Sites WSMR-34
and 41. respectively), TIF MeCI Spill Site

I. Attached you will find one copy each of three documcnts:
a. WSMR Submittal Cover Lener to the New Mexico Environment Department

(NMED). dated 22 May 2007.
b. A signed Closure Certification as required by 40 CFR 264.115.
c. A signed Closure Plat as required by 40 CFR 264.116.

2. As a condition for closure, WSMR is required to retain a copy of b) and c) in official real
estate records for notification offuture landowncrs. One set of copies will be filed in the IRP
Administrative Record and with the NMED. IJ\cluding an original Closure Cenification.
Another set soould be kept in the WSMR Master Planning Teal estate re<:ords_ Please ensure
thatthcse documents are filed in the appropriate rewrds. Thank You.

3. If you have any questions or concerns, please call me at 678-1618.

Encls

CF (wlEnclosures):
WTS (Karen Cazares)

CF (w/o Enclosures):
PW (fA Ladd)
SJA (Jim Pigg)
PW-E-EC (Joel Giblin)
WTS (Fred Bourger)

~':r:CE as ------
ActlJ\g Chief. Envi ental Compliance Branch
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CLOSURE CERTIFICATION FOR THE TEMPERATURE TEST FACILITY
FORMER EVAPORATION POND I MeCI SPILL-SVE SYSTEM

SOLID WASTE MANAGEMENT UNIT 104 & 108
WHITE SANDS MISSILE RANGE

EPA 10 NUMBER: NM2750211235

This is to certify that Solid Waste Management Unit (SWMU) 104 (Former Evaporation Pond) and
SWMU 108 (Methylene Chloride Spill Area and Soil Vapor Extraction System) located on White
Sands Missile Range, Dona Ana County, New Mexico have been clean closed as described in
the Final Clean Closure Demonstration Report, Methylene Chloride Spill Area-Vapor Extraction at
the Temperature Test Facility, WSMR-41, SWMU 108 (White Sands Technical Services, LLC &
URS Corp.; October 2005), and the Revised Addendum to the Clean Closure Demonstration
Report (White Sands Technical Services, LLC & URS Corp.; December 2006). Active
remediation using Soil Vapor Extraction removed vadose zone contamination at this site to a level
that is protective of human health and the environment. This was further demonstrated by
confirmation soil and soil vapor sampling as well as vapor intrusion modeling. The remediated
contaminant plume is referred to as SWMU 104, a Post-closure Care Unit, in Table A of NMED's
2006 Annual Fee Letter. The site is also referred to as SWMU 108 by the US Army for funding
purposes. SWMU boundaries are noted in the attached plat which is signed by a registered
Professional Surveyor. In accordance with 40 CFR 264.111, SWMUs 104 and 108 have been
clean closed and no land use restrictions should apply to this site. The site plat has been filed
with the WSMR Real Property and Environmental Compliance offices.

"I certify under penalty of law that the documents referenced above were
prepared under my direction or supervision according to a system designed to
assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing
violations."

\~~Q.U
Thomas A Ladd
Director, Public Works
White Sands Missile Range

"I certify that I have reviewed the above noted documents, actively participated in
site closure work efforts, and to the best of my knowledge, closure activities were
performed in accordance with the closure documents and the information
submitted is, to the best of my knowledge and belief, true, accurate, and
complete. 1am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing
violations." Provided in accordance with 40 CFR 264.115

James J. Thompson, P. E.
Civil Engineer, NM 17408
White Sands Technical Services, LLC
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Zia Engineering & Environmental
Consultants, LLC
755 S. Telshor Blvd., Suite F-201
Las Cruces, New Mexico 88011
Phone: (505) 532-1526
Fax: (505) 532-1587

File 10: TTF BOUNDARY SURVEYDWG
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July 2007 

NMED 
Closure Certification/Verification TTF 

(SWMU 104/108) 
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BILL RICHARDSON
GOVERNOR

July 6, 2007

State ofNew Mexico
ENVIRONMENTDEPARTMENT

Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303
Telephone (505) 476-6001

Fax (505) 476-6030
www.nmenv.state.nm.us

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

RON CURRY
SECRETARY

CINDY PADILLA
DEPUTY SECRETARY

Thomas A. Ladd, Director
Environment and Safety Directorate
u.S. Army White Sands Missile Range
White Sands Missile Range, New Mexico 88002-5000

SUBJECT: CLOSURE CERTIFICATIONNERIFICATION
TEMPERATURE TEST FACILITY (TTF)
SOLID WASTE MANAGEMENT UNIT 108
WHITE SANDS MISSILE RANGE
EPA ID NO. NM2750211235

Dear Mr. Ladd:

The New Mexico Environment Department (NMED) has received and reviewed all required
closure certification documentation submitted by the Department of the Army (the Permittee)
concerning solid waste management unit (SWMU) 108 at the Temperature Test Facility (TTF).
NMED has concluded that the Closure Certification Statement and the survey plat for SWMU
108 satisfies the closure requirements specified in 40 CFR 265.115 and 40 CFR 265.116,
respectively.

NMED staffvisited the TTF to verify closure of the permitted unit in April 26, 2006. NMED has
determined that the inspection of the former surface impoundment and the photographs provided
by the Permittee sufficiently demonstrate the current condition of the unit. Based on this
information, NMED has confirmed the Permittee's completion of closure of the former surface
impoundment (SWMU 108) at the TTF.
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Thomas A. Ladd
July 6, 2007
Page 2

The Permittee's Closure Certification Statement, dated May 22,2007 also included SWMU 104.
This SWMU is ,not a regulated unit and, as a result, is not subject to the same closure
requirements as SWMU 108.

Ifyou have any questions concerning this letter, please contact Cheryl Frischkorn at 505-476
6058.

Sincerely,

k~J~~
Wm E. Kie1ing 0
Manager
Permits Management Program

cc: D. Cobrain, NMED
C. Frischkorn, NMED
J. Gallegos, WSMR
File: WSMR 2007 File
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BILL RICHARDSON
GOVERNOR

State ofNew Mexico
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303
Telephone (505) 476-6001

Fax (505) 476-6030
www.nmenv.state.nm.us

RON CURRY
SECRETARY

CINDY PADILLA
DEPUTY SECRETARY

July 11, 2007

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Thomas A. Ladd, Director
Environment and Safety Directorate
U.S. Army White Sands Missile Range
White Sands Missile Range, New Mexico 88002-5000

SUBJECT: CORRECTION
CLOSURE CERTIFICATIONIVERIFICATION
TE:MPERATURE TEST FACILITY (TTF)
SOLID WASTE MANAGEMENT UNIT 104
WIllTE SANDS lVIISSILE RANGE
EPA ID NO. NM2750211235

Dear Mr. Ladd:

The New Mexico Environment Department (NMED) sent at letter, dated July 6, 2007, that
incorrectly identified the regulated unit that was recently closed at the Temperature Test Facility
(TTF) as solid waste management unit (SWMU) 108 instead of SWMU 104. This letter corrects
the inaccurate information in the July 6, 2007 letter.

The NMED has received and reviewed all required closure certification documentation submitted
by the Department of the Army (the Permittee) concerning SWMU 104 at the Temperature Test
Facility (TIF). NMED has concluded that the Closure Certification Statement and the survey
plat for SWMU 104 satisfies the closure requirements specified in 40 CPR 265.115 and 40 CPR
265.116, respectively.

NMED staff visited the TIF to verify closure of the permitted unit in April 26, 2006. NMED has
determined that the inspection of the former surface impoundment and the photographs provided
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Thomas A. Ladd
July 11, 2007
Page 2

by the Permittee sufficiently demonstrate the current condition of the unit. Based on this
information, NMED has confirmed the Permittee's completion of closure of the former surface
impoundment (SWMU 104) at the TTF.

The Permittee's Closure Certification Statement, dated May 22,2007 also erroneously included
SWMU 108. SWMU 108 is not a regulated unit and, as a result, is not subject to the same
closure requirements as SWMU 104.

If you have any questions concerning this letter, please contact Cheryl Frischkorn at 505-476
6058.

Sincerely,

~ \-/-:1 ~
CIo'hn E. Kieling a

Manager
Permits Management Program

cc: D. Cobrain, NMED
C. Frischkorn, NMED
J. Gallegos, WSMR
File: WSMR 2007 File
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August 8, 2007 

WSMR 
Closure Certification/Verification Temperature Test Facility 

(TTF) Solid Waste Management Unit 104 
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DEPARTMENT OF THE ARMY
u.s. ARMY GARRISON WHITE SANOS

100 H.IIdqu...... AYen"'"
WliITE SANOS MISSILE RANGE. NEW MEXICO 86002·5000

August 8, 2007

.....''0."'W""" '"
Directorate of Public Works

Mr, Jameslkani
New Mexico Envirorunem Department
Hazardous Waste llureau
2905 Rodeo Park Drive East, Building I
Santa Fe, New Mexico 87505-6303

Subject: Closure CertifieationNerification Temperature Ten Facility (TTF) Solid Waste
Management Unit 104 White Sands Missile Range EPA ID No. NM2750211235 [IRP Sile
WS:'oIR-4I]

O<:ar Mr. Beani:

White Sands Missile Range (WSMR) has m:eived the NMED letter July 11,2007 with
subject as above which provides closure approval for the rrF site (WSMR-4 I; SWMU 104).
Based on the statements therein, WSMR will:

• Immediately cease the routine monthly monitoring and maintenance activities at the sitc;
• Prcpare to abandon the existing on-site monitoring and vapor extraction wells as soon as

practicable, This action will complctc all planned and required actions 3t the site.

As discussed previously with Ms. Cheryl Frischkom of your office, two of the wells are being
transferred to the custody of the Range Hydro geologist to serve as long-term groundwater level
momtoring points. Thcsc wells are outside the fonner zone of contamination.

The following certification is provided as required by our pennit and according to NMAC
20.4.1.900. Incorporating 40 CFR 270. I I:

'"/ a'liff wnJ~~twltyafl- Ihallha docwm~nIand ,,/I aI,,,,,hm~nls w~'" pr~pa.d Ilmin my
dir«t,on tJr :tIi~",iJi(NIQCcrxding I" ".!J'Jt.m tkJig",d 10 afJ,," ,hot qlloJifiedlH'J""",1
pr<>p<rly ga,h" 0,"" "",I"a" til< irof"'mation JubmlU<d. B"".d"" my I"'I"/ry afIII< lH'Jon tJr

lH'Jm" ",ha manag. ,h. sy..,m. tJr 'hoJ. ~"01lJ d/'<t:11y , ...pomIN.jtJr galhmi,g Ih,
in/<".mollofl, Ih, i"jtJrmollon Jwbm,ued iJ, 10 Ih, 001 afmy k!w",I.dge and I><1i./ Ini•• accwroU.
ond campi... I om ",,"'art Ih(J/ Ihe", QT, Jignlfie~1II ~nollits jor- ."bIn/llingjols. injO/'m"'ion,
including Ihe fXW;bility affine ond ImpriJonm</Il jot I:nowlng v/oiOliom. -
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Copies furnished to Ms. Cheryl Frischkom. NMED·I-IWB; Mr. Chuck Hendrickson, Region
VI EPi\; Mr. Bill Davis. U.S. Army Environmental Center; Mr. John Kiding, NMED-HWB; and
White Sands TedUlical Services, L.LC.

Should you have any questiolls rl:garding this maller, please oontact Mr. Jose Gallegos of our
F..nvironmental Compliance office at (50S) 678-1007.

Sincerely,

~a~
THOMAS A. LADD
Director, Public Works
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Temperature Test Facility Soil Vapor Extraction System 

Component Disposition 
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LETTER REPORT 
 
The following letter report was prepared under Contract DAAD07-95-C-0125, 
WAO No. 20-DD,  
 
1. Title 
 
Temperature Test Facility Soil Vapor Extraction System Component Disposition 
 
2. Date 
 
23 August, 2004 
 
3. Introduction 
 
Prior to completion of construction at the Temperature Test Facility (TTF), unused methylene 
chloride (MeCl) leaked within the facility and was flushed to an adjacent lined surface 
impoundment.  It was subsequently discovered that significant failure of the impoundment liner 
had occurred, resulting in the release of wastewater laden with MeCl and other volatile organic 
compounds (VOCs) to the subsurface.  A soil vapor extraction (SVE) system was installed in 
1995 to remove VOC contamination from the vadose zone beneath the former surface 
impoundment.  The MeCl Spill Area and associated SVE system are designated as Solid Waste 
Management Unit (SWMU) 108 and listed in the Installation Restoration Program (IRP) as 
WSMR-41.   
 
The SVE system was operated from April 1995 until October 2002, when the system failed to 
restart following routine maintenance and a subsequent formal shutdown was coordinated with 
the New Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB).  No 
VOCs were detected at the sampling ports of any active extraction well for the final two years of 
system operation. 
 
Hazardous waste determinations have been performed for all dispositions of components of the 
operating system.  The MeCl was the sole active ingredient of an unused commercial chemical 
product.  The spilled MeCl was deemed a listed hazardous waste bearing the RCRA waste code 
U080. 
 
4. Characterization of System Components 
 
Eight contaminants of concern (COCs) are identified on the Post-Closure Care Permit for the 
TTF MeCl Spill Area: 
 

• Methylene Chloride (MeCl) • Benzene 
• Trichloroethene (TCE) • Toluene 
• Trichloroethane (TCA) • Ethylbenzene 
• Tetrachloroethene (PCE) • Xylenes 
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The MeCl is a listed hazardous waste.  The other COCs on this list can be used to confirm the 
presence/absence of additional contamination.  The SVE system components are interpreted as a 
treatment system for remediation of the spill, thus requiring appropriate disposal under the 
Resource Conservation and Recovery Act (RCRA).  Additionally, the RCRA-listed status of the 
components can be transferred to an appropriate decontamination fluid.  Given that no detections 
of VOCs occurred anywhere in the extraction or treatment systems during the final two years of 
SVE system operation and the volatile nature of all eight COCs, it is the position of BAE 
Systems that the uncontaminated vapor passing through the system constituted a 
decontamination step for all system components except activated carbon canisters.  These 
canisters were disposed as listed wastes, and BAE Systems coordinated the disposal of 
remaining system components as non-hazardous wastes.   
 
To confirm the success of the decontamination process, BAE Systems sampled system 
components using wipe-sampling with a methanol solvent and subsequent analysis of the 
samples for MeCl and the seven other COCs.  Analysis of the 13 wipe samples collected did not 
result in a detection of MeCl above the reporting limit of 15 nanograms for any wipe sample.  
Similarly, neither TCE, TCA, PCE, nor benzene was detected above reporting limits in any 
sample.  Toluene, ethylbenzene, and xylenes were detected in all samples, but the greatest mass 
for each of these compounds was reported for the modified trip blank, leading to the conclusion 
that this contamination occurred during transport and was not residual in the SVE system.  The 
modified trip blank consisted of a methanol-saturated wipe sample, identical to those used for 
component-sampling, left sealed in a glass vial and shipped from and to the analytical laboratory 
with the wipes and containers used for field sampling. 
 
Five other VOCs were detected in one or more samples, as listed in Table 1.  The lab-reported 
concentration unit of nanograms per wipe is converted to nanograms per square inch (ng/in2), 
based on the area wipe-sampled, for the purpose of normalizing the data.  It is the position of 
BAE Systems that none of the VOCs listed in Table 1 are present in concentrations that would 
warrant consideration of any of the components as hazardous waste.  It is further possible to 
extrapolate the concentration units to the more traditional milligrams per kilogram (mg/kg) by 
considering the ratio of COC-exposed surface area to the total volume of a component and the 
density of that component.  Following this approach using the most liberal estimates of the 
surface area to volume ratios and the most conservative estimates of density results in maximum 
concentrations on the order of micrograms per kilogram (µg/kg), at least three orders of 
magnitude less than the universal treatment standards (UTS) for each constituent under the land 
disposal restrictions (LDRs) listed in Table 1.  Because a TCLP sample cannot be prepared for 
the components in this scenario, a direct comparison to the UTS under the LDR for carbon 
disulfide cannot be made, but, as the total concentration is so far below the UTS for the LDR, a 
TCLP concentration would only be more so. 
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Table 1.  Volatile Organic Compounds Detected Above Reporting Limits on  
Soil Vapor Extraction System Components. 

Sample Number Sample Location Positive Detections (ng/in2) 

TPTF-0108-WS-001-0704 Blower outlet 
chloromethane: 1.56 
bromomethane: 0.95 
carbon disulfide: 5.31 

TPTF-0108-WS-002-0704 Exhaust stack 
chloromethane: 0.64 
bromomethane: 0.32 
carbon disulfide: 8.75 

TPTF-0108-WS-003-0704 Inlet to moisture separator 
chloromethane: 0.90 
bromomethane: 0.60 
carbon disulfide: 8.75  

TPTF-0108-WS-004-0704 Blower inlet chloromethane: 1.51 
bromomethane: 0.74 

TPTF-0108-WS-005-0704 Moisture separator chloromethane: 1.31 
bromomethane: 0.61 

TPTF-0108-WS-105-0704 Moisture separator—
duplicate 

chloromethane: 1.36 
bromomethane: 0.81 

TPTF-0108-WS-006-0704 Air filter inlet chloromethane: 2.41 
bromomethane: 1.13 

TPTF-0108-WS-007-0704 Moisture separator outlet chloromethane: 9.23 
bromomethane: 4.30 

TPTF-0108-WS-008-0704 Sump pump 
chloromethane: 12.10 
bromomethane: 7.32 
trichlorofluoromethane: 5.25 

TPTF-0108-WS-009-0704 Composite of pre-treatment 
piping 

chloromethane: 0.38 
bromomethane: 0.09 
carbon disulfide: 0.68 

TPTF-0108-WS-010-0704 Composite of intra- and 
post-treatment piping 

chloromethane: 0.42 
bromomethane: 0.06 
chloroform: 0.08 

TPTF-0108-WS-011-0704 Composite of pre-treatment 
piping 

chloromethane: 0.22 
bromomethane: 0.13 
carbon disulfide: 2.67 

TPTF-0108-WS-012-0704 Composite of intra- and 
post-treatment piping 

chloromethane: 0.12 
bromomethane: 0.04 

TPTF-0108-WS-013-0704 
Extra inlet structure for 
moisture separator, staged 
onsite 

chloromethane: 0.83 
bromomethane: 0.57 

Universal Treatment 
Standards Under the 

Land Disposal 
Restrictions 

(40 CFR 268.48) 

 

chloromethane: 30 mg/kg 
bromomethane: 15 mg/kg 
carbon disulfide 4.8 mg/L (TCLP) 
chloroform: 6 mg/kg 
trichlorofluoromethane: 30 mg/kg 
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5. Disposition of System Components 
 
The absence of MeCl and the seven other permit-listed COCs on system components confirms 
that the decontamination step was successful and that disposal of remaining components of the 
SVE system as non-hazardous wastes is acceptable.  Further, all constituents detected meet the 
UTS under the LDRs (which would be imposed only if waste materials were determined to 
require management as a hazardous waste).   
 
The schematic for the SVE system, as shown in the Operation & Maintenance Manual, is 
attached to this report.  The components of the system and current disposition are identified in 
Table 2. 
 

Table 1.  Soil Vapor Extraction System Component Identification. 
Component Component Function Component Disposition 

Concrete Pad Staging for SVE equipment Onsite, turned over to TTF 
management in August 2004 

Metal Sled Staging for SVE blower, pumps, 
and associated equipment 

Onsite, turned over to TTF 
management in August 2004 

Electrical Control 
Box 

Power supply and control for 
SVE components 

Onsite, turned over to TTF 
management in August 2004 

Blower 
Inducing negative gage pressure 
to extract potentially 
contaminated vadose zone vapor 

Disposed at the Main Post Scrap Yard 
under direction from the WSMR 
Property Book Office in August 2004 

Inlet Air Filter 
Air filter at the inlet to the 
system blower 

Disposed at the Main Post Scrap Yard 
under direction from the WSMR 
Property Book Office in August 2004 

Moisture 
Separator/ 
Knock-out Pot 

Separating extracted vapor into 
liquid and gas phases 

Disposed at the Main Post Scrap Yard 
under direction from the WSMR 
Property Book Office in August 2004 

Exhaust Muffler 
Noise suppression at blower 
outlet 

Disposed at the Main Post Scrap Yard 
under direction from the WSMR 
Property Book Office in August 2004 

Exhaust Stack 
Discharge conduit for treated 
gas-phase to atmosphere 

Disposed at the Main Post Scrap Yard 
under direction from the WSMR 
Property Book Office in August 2004 

Carbon 
Canisters—Vapor 
Treatment (3) 

Treatment of extracted 
contaminated vapor (gas and 
liquid phase) 

Shipped to carbon reactivation facility 
as a hazardous waste (U080) in January 
2003 

Carbon Canisters 
Liquid-Phase 
Treatment (2) 

Treatment of liquid following 
moisture separation 

Disposed through the WSMR 
Hazardous Waste Minimization Center 
as a hazardous waste (U080) in April 
2004 
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Table 1 (cont). Soil Vapor Extraction System Component Identification 
Component Component Function Component Disposition 

Pre-Treatment 
Piping (Well 
Connections) 

Conduits to deliver extracted 
vapor to treatment 

Disposed at the Main Post C&D 
Landfill under direction from the 
WSMR Property Book Office in 
August 2004 

Intra- and Post-
Treatment Piping 
(System 
Connections) 

Conduits between unit processes Disposed at the Main Post C&D 
Landfill under direction from the 
WSMR Property Book Office in 
August 2004 

Condensate 
Recovery Tank 

Collection of separated moisture 
following carbon-filtration 

Transferred to TTF Management in 
April 2004 based on non-detection of 
COCs in condensate sampling 
performed by Radian International 

Pump between 
Moisture Separator 
and Liquid-Phase 
Carbon Canisters 

Providing energy for fluid 
movement 

Disposed at the Main Post C&D 
Landfill under direction from the 
WSMR Property Book Office in 
August 2004 

Pump between 
Liquid-Phase 
Carbon Canisters 
and Condensate 
Recovery Tank 

Providing energy for fluid 
movement 

Disposed at the Main Post C&D 
Landfill under direction from the 
WSMR Property Book Office in 
August 2004 

Sump Pump 

Providing energy to move 
moisture accumulated in 
individual extraction wells to 
treatment 

Disposed at the Main Post C&D 
Landfill under direction from the 
WSMR Property Book Office in 
August 2004 

 
BAE Systems has coordinated with the White Sands Missile Range (WSMR) Property Book 
Office to dispose remaining SVE system components.  The concrete pad, metal sled, and 
electrical control box never contacted the waste being treated, and were not considered part of 
the active treatment system and therefore did not require confirmation sampling.  These 
components have been transferred to TTF Management for unrestricted future use. 
 
6. BAE SYSTEMS Contact Information: 
 
Task Manager:  Fred Bourger, BAE Systems   678-3426 
Task Coordinator:  Jason Capron, BAE Systems  678-3434 
Regulatory Specialist:  Kathy Davis, North Wind, Inc. 678-7656 
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ATTACHMENT 1 
 

Soil Vapor Extraction System Schematics as presented in the  
Soil Vapor Extraction Treatment System Operation & Maintenance Manual 
for the Temperature Test Facility, White Sands Missile Range, New Mexico  

(Radian International, December 1999)
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ATTACHMENT 2 
 

Laboratory Analytical Data on CD 
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January 2008 
 

Abandonment of Monitor and Vapor Wells Associated 
with SWMU 104 (WTS) 
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7. SWMUs 157, 158 and 159: Oscura Range Center Landfills (WSMR 05) 

7.1 Summary 

WSMR-05 consisted of three separate landfill areas located near the Oscura Range 
Center (ORC) in the northeastern portion of WSMR (Figure 7-1, Appendix 7A, pg. 7A-
1).  The three landfills were designated as SWMU 157 (Landfill A), 158 (Landfill B), 
and 159 (Landfill C) and were listed on the WSMR HSWA Corrective Action Module of 
the RCRA Part B Permit.  SWMUs 157 and 159 were listed as Corrective Action Units 
under the 1989 RCRA permit, which was in effect during the investigation and 
corrective measures activities conducted at SWMUs 157, 158 and 159.  SWMU 158 
was listed on the permit as an Operating Unit and was given the further designation of 
Land Disposal Unit – 19 (LDU-19).  The three SWMUs were designated as WSMR-05 
under WSMR’s Installation Restoration Program (IRP).  In the December 2009 WSMR 
RCRA permit, SWMUs 157 and 159 are identified as SWMUs requiring corrective 
action, and SWMU 158 is identified as a hazardous waste management unit for which 
clean closure is complete. 

The Plan of Action Landfill Debris Removal Oscura Range Center (Radian, 1998) 
report indicated that all waste debris was removed from SWMUs 157 and 158 (LDU-
19) in June 1998.  Confirmation samples were collected and analyzed for TPH, PCBs, 
and total RCRA metals.  Only metals were detected and all concentrations were below 
NMED SSLs for residential land use.   

SWMU 159 was the focus of the RCRA Facility Investigation Report, Former Oscura 
Range Center Construction Landfill (BAE, 2004c).  The SWMU 159 RFI was 
conducted in 2002 to determine if leachate from SWMU 159 had contaminated soil 
beneath the landfill.  The investigation included a geophysical survey and 
surface/subsurface soil sampling.  Results determined that nothing more than the 
reported construction debris and metallic debris from spent rocket components were 
disposed in the landfill and soil sample analysis indicated that leachate had not 
contaminated soil beneath the landfill or the ramp area.  However, WSMR proposed to 
remove the debris and clean close the site to eliminate the need for long-term 
monitoring and to ensure that no future contaminant release would occur. 

The Accelerated Corrective Action Completion Report: Oscura Range Center WSMR-
05 Landfill A (SWMU 157) and Landfill C (SWMU 159) (WTS, 2007a) report 
summarized the 1998 corrective measures that were conducted at SWMU 157 and 
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compared the results of the confirmatory samples to the 2006 NMED SSLs. The report 
confirmed that the constituent concentrations in the confirmatory samples were below 
the NMED SSLs.  The objective of the Accelerated Corrective Action (ACA) was to 
obtain clean closure of the covered construction landfill near the ORC, SWMU 159.   
Results of the ACA indicated that the SWMU 159 landfill debris was removed and 
disposed off-site at an approved landfill.  Confirmation sample results indicated no 
contamination present beneath the former landfill site, and no additional landfill cells 
were discovered on site.  Results of the SWMU 159 ACA in 2006 and the SWMU 157 
corrective measures conducted in 1998 indicated that these sites should be 
recommended for clean closure.   

On October 24, 2007, the NMED approved the ACA report and stated WSMR must 
submit a petition for corrective action complete status for SWMUs 157 and 159.  The 
NMED response indicated all the waste was removed from both landfills and 
confirmation soil sampling demonstrated that no residual constituents were detected 
above residential New Mexico Soil Screening Levels (Appendix 7C, pg. 7C-1).  Landfill 
C (SWMU 159) was backfilled with clean fill, returned to contour, and revegetated.  
Landfill A (SWMU 157) was backfilled and vegetation was allowed to re-establish itself 
at the site. 

The Closure Report for the Oscura Range Center Landfill “B” SWMU 158 (LDU-19) 
(WTS, 2007b) was submitted in 2007 to summarize corrective measures conducted 
during June 1998 at SWMU 158.  Debris and contaminated soil were removed from 
SWMU 158.  The objective of the corrective measures conducted by WSMR was to 
obtain clean closure of SWMU 158 and remove the landfill from the list of SWMUs 
designated in the WSMR RCRA permit.  Confirmation sample results indicated that 
there was no contamination present at the former landfill site.  The results of the 1998 
confirmatory samples were compared to the 2006 NMED residential SSLs in the 
Closure Report.  In addition, the Closure Report included a Closure Certification and 
Plat of Survey.  Results of the corrective measures indicated that the site should be 
recommended for clean closure.    

In a letter dated April 15, 2008, the NMED indicated that closure requirements for 
SWMU 158 had been satisfied.  NMED staff visited the Landfill B (SWMU 158) and 
verified closure of the permitted unit.  NMED confirmed that WSMR had completed 
closure of the former ORC SWMU 158 (Appendix 7C, pg. 7C-3). 
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7.2 Site Description and Operational History 

7.2.1 Site Description 

WSMR-05 consisted of three separate landfill (Landfills A, B, and C) areas located 
near the ORC in the northeastern portion of WSMR.  The ORC was located just south 
of Range Road 8 and west of Range Road 11.  The ORC Landfills were located within 
the Tularosa Basin.  The lithology of the area is typical of basin fill sediments in the 
Tularosa Basin associated with alluvial-fluvial deposition interfingered with lacustrine 
deposits. 

No surface water bodies are present at or near the former landfills.  Groundwater flows 
from the mountains recharge areas toward the central portion of the basin.  
Groundwater near the center of the Tularosa Basin is generally non-potable due to 
high TDS.  Based on groundwater wells that have been monitored at the ORC 
bombing range, the groundwater flow in the ORC area is to the south-southwest. 

7.2.2 Operational History 

SWMU 157 (Landfill A) was located south of the communications building at the ORC 
cantonment area.  Waste at SWMU 157 consisted of insulated wire, scrap metal, 
wood, tires, paper, and miscellaneous office debris.  All waste debris was removed in 
June 1998 and confirmation samples collected indicated no contamination at the site 
following debris removal and that the site was eligible for clean closure.   

SWMU 158 (Landfill B) was located one-half mile south of the ORC cantonment area.  
Wastes observed at SWMU 158 prior to cleanup included wood debris, tires, metallic 
debris, and a trailer with spent flares.  Accounts form facility personnel indicated that 
debris was dumped at this site until the early 1980s.  All waste debris was removed in 
June 1998 when debris was removed from SWMU 158, at the same time the debris 
was removed from SWMU 157.  Confirmation samples indicated no contamination was 
left at the site following debris removal and was eligible for clean closure.  SWMU 158 
is listed as an Operating Unit under the RCRA permit and was given the designation of 
Land Disposal Unit - 19 (LDU-19). 

The SWMU 159 landfill consisted of approximately 3 acres of bladed ground with a 
small amount of visible waste on the surface.  Beginning in February 1987, ORC 
disposed of scrap metal from spent missiles, concrete foundations, and other 
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construction debris in a trench approximately 8 ft to 10 ft deep, 200 ft long and 15 ft 
wide.  Use of the trench for disposal was halted later in 1987 and the debris was 
covered with approximately 3 ft of native soil, compacted and bladed.  A RFI was 
completed in 2002 and the results indicated that there were no COPCs associated with 
the landfill.  WSMR conducted an ACA in June-July 2006, which included removal of 
debris from the determined extent of the SWMU 159 trench followed by confirmation 
soil sampling.  The results of the confirmation sampling indicated that the unit was 
eligible for clean closure. 

7.3 Land Use 

7.3.1 Current 

Landfills A, B and C were closed and abandoned with no foreseeable future use.  
However, the land surrounding the site is actively used for WSMR’s military missions. 

7.3.2 Future/Proposed 

There are no planned future land uses proposed for the former landfills.  However, 
WSMR is an integral part of the defense system of the United States; therefore, the 
Range will remain active for the foreseeable future. 

7.4 Investigative Activities 

7.4.1 Summary 

Wastes and soil were removed from SWMUs 157 (Landfill A) and SWMU 158 (Landfill 
B) in 1998.  Confirmation samples were collected following the 1998 removal actions.  
The results of the confirmation samples indicated that there was no residual 
contamination at either site.   

Surface soil samples were collected at SWMU 159 (Landfill C) in 1997, a geophysical 
survey was conducted at SWMU 159 in 1998, and a RFI was performed in 2002.  The 
objective of the environmental investigation at Landfill C was to determine whether 
leachate had contaminated underlying soil.  Although the results of the RFI at SWMU 
159 indicated that there were no contaminants of potential concern in soil at the site, 
WSMR proposed to remove the debris and any impacted soils in order to avoid 
long-term monitoring and to achieve clean closure.   Debris was removed from the 
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determined extent of the SWMU 159 trench during the ACA performed in June-July 
2006.  Confirmation samples collected following the removal actions indicated that the 
SWMU met the criteria for clean closure. 

7.4.2 Investigation #1:  Surface Soil Collection (SWMU 159) (BAE, 2004c) 

7.4.2.1 Non-sampling Data Collection 

No non-sampling data were reported for this sampling event. 

7.4.2.2 Sampling Data Collection 

Two surface soil samples (ORC-LF03-SS01 and ORC-LF03-SS02) were collected 
from the SWMU 159 landfill area on August 13, 1997.  A report of findings was not 
produced and, therefore, the exact sampling locations were unknown.  The soil was 
analyzed for total metals (RCRA 8 plus copper, magnesium, and manganese), total 
phosphorus, pesticides, PCBs, herbicides, VOCs, and SVOCs. 

7.4.2.3 Data Gaps 

No data gaps were identified. 

7.4.2.4 Results and Conclusions 

The analytical results of the surface soil sampling at SWMU 159 was provided in an 
Appendix to the 2004 RFI report for SWMU 159 (refer to Section 7.4.5) .  A table 
summarizing the detected constituents is provided as Table 7-1 (Appendix 7B, pg. 7B-
1).   

No concentrations of pesticides, PCBs or herbicides were detected above reporting 
limits.  The only VOCs detected were acetone and methylene chloride, common 
laboratory contaminants.  The only SVOCs detected were two phthalates, which are 
also common laboratory contaminants.  With the exception of cadmium, mercury, and 
selenium, all of the metals analyzed were detected in the two surface soil samples 
collected.  The 2007 Accelerated Corrective Action Completion Report stated that the 
total metals concentrations were below the NMED residential SSLs (WTS, 2007a).   
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7.4.3 Investigation #2:  Geophysical Survey, SWMU 159 (BAE, 2004c) 

7.4.3.1 Non-sampling Data Collection 

A geophysical survey was conducted at SWMU 159 on April 27 and May 6, 1998.  
Two measurement parameters, soil conductivity (milliSiemen/meter) and an In-Phase 
response (parts per thousand) were used as investigative tools.  The report on the 
geophysical survey was provided in an Appendix to the 2004 RFI report for SWMU 
159.  The area was partitioned using a grid of 50 ft centers and an EM-31 ground 
conductivity meter was applied at the surface.  Based on the results of the EM-31, an 
EM-61 high precision metal locator was used to map areas of interest. 

7.4.3.2 Sampling Data Collection 

No sampling data were collected as part of the geophysical survey. 

7.4.3.3 Data Gaps 

No data gaps in the geophysical survey were identified. 

7.4.3.4 Results and Conclusions 

The EM-61 was used to delineate large quantities of metal in a strip approximately 200 
ft long by 25 ft wide, which was interpreted as the landfill cell.  These dimensions 
incorporated the “scatter” that was picked up by the survey instrument to a  maximum 
extent of 25 ft, including the lowest detected response from the survey instrument that 
could not reliably be determined as part of the landfill cell.  The highest response in the 
center of the geophysical anomaly was up to 15 ft across.  From this, it was inferred 
that the actual width of the trench was closer to 15 ft.  In addition, the EM-61 identified 
a ramp that was supposedly used for vehicle access to the trench.  The geophysical 
report was used during the SWMU 159 RFI as a guide in the placement of soil borings. 

7.4.4 Investigation #3: Landfill Debris Removal (SWMUs 157 and 158) (Radian, 1998) 

7.4.4.1 Non-sampling Data Collection 

The Plan of Action, Landfill Debris Removal Oscura Range Center (Radian, 1998) 
describes the work performed at two (2) landfills at the ORC of WSMR.  Landfill 1 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 84 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

corresponds to SWMU 158 and Landfill 2 is SWMU 157.  Debris was removed from 
SWMUs 157 and 158 during June 1998. The landfill locations are shown on Figures 7-
1 and 7-2 (Appendix 7A, pgs. 7A-1 and 7A-2, respectively). 

• Materials contained in Landfill 1 (SWMU 158) were exposed and without soil cover 
and consisted predominantly of wood and metal debris, tires, flare casings, and 
part of an old trailer (Photograph 7-1, Appendix 7A, pg. 7A-6).  All materials were 
considered non-hazardous.  Volume of the waste materials prior to excavation was 
approximately 60 cu yds, excluding the trailer structure.   Excavation and debris 
removal was conducted within the main area of the landfill (approximately 20 yards 
X 20 yards) and extended outward to encompass surrounding debris.  The 
surrounding debris extended approximately 100 yards north, 50 yards south, and 
30 yards east and west of the main landfill site.  Debris was transported to the 
municipal landfill located in Alamogordo, NM for disposal (Photograph 7-2, 
Appendix 7A, pg. 7A-6).  The trailer structure was removed by Oscura Bombing 
Range personnel. 

• Landfill 2 (SWMU 157) occupied a small pit in a cleared area located 
approximately 100 yards south of Building 31775.  Materials contained in the 
landfill were exposed and without soil cover and consisted predominantly of 
wooden pallets, metal spools of communications wire, old appliances and general 
trash debris (Photograph 7-3, Appendix 7A, pg. 7A-7).  Volume of the waste 
materials prior to excavation was approximately 50 cu yds.  All materials were 
considered non-hazardous. Excavation and debris removal was conducted within 
the main area of the landfill (approximately 10 yards X 10 yards) and extended 
outward to encompass surrounding debris.  The surrounding debris extended 
approximately 50 yards in all directions from the main landfill pit.  Excavated debris 
was transported to the municipal landfill located in Alamogordo, NM for disposal 
(Photograph 7-4, Appendix 7A, pg. 7A-7). 

7.4.4.2 Sampling Data Collection 

Ten confirmation soil samples were collected from each landfill area after all debris 
was removed, as follows and as shown on Figure 7-3 (Appendix 7A, pg. 7A-3): 

• SWMU 157 (Landfill 2) – S-9 through S-18, plus S-18Q (a quality assurance 
sample);and 
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• SWMU 158 (Landfill 1) – S-29 through S-38, plus S-38Q (a quality assurance 
sample). 

The sample locations were determined in the field, based on a biased sampling 
approach that identified specific points within each area where chemical contamination 
was most likely to be found. These samples were analyzed for TPH (Diesel Range 
Organics [DRO] and Gasoline Range Organics [GRO]), PCBs and total RCRA metals 
(arsenic, barium, cadmium, chromium, lead, selenium, silver and mercury). 

Ten background soil samples (S-19 through S-28) were collected at discrete non-
contaminated locations in the vicinity of the landfill sites, as shown on Figure 7-3, 
(Appendix 7A, pg. 7A-3).  These samples were analyzed for total RCRA metals. 

In addition to the investigation samples, samples were collected for waste 
characterization and compared to the UTSs. 

7.4.4.3 Data Gaps 

No data gaps were identified within the summary report for this investigation. 

7.4.4.4 Results and Conclusions 

Background Upper Tolerance Limits (UTL) were calculated to contain 95% of all 
possible sample measurements with a probability of 95%, as described in this Plan of 
Action document.  The calculated UTLs are provide in Table 7-2 (Appendix 7B, Page 
7B-1), and the results of the background soil analyses used to calculate these values 
are summarized in Table 7-3 (Appendix 7B, pgs. 7B-2).  UTLs were calculated 
following the statistical methods described in Statistical Analysis of Groundwater 
Monitoring Data at RCRA Facilities – Interim Final Guidance (USEPA, 1989), 
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities - Addendum to 
Interim Final Guidance (USEPA, 1992) and Guidance Document for Verification of Soil 
Remediation (Michigan DEQ; 1994). 

The approved Work Plan indicated that the confirmatory samples collected from each 
landfill would be compared to the UTLs to determine if further excavation would be 
warranted.  No TPH or PCBs were detected in soils from either landfill excavation.  As 
indicated in Table 7-4 (Appendix 7B, pg. 7B-3), some of the metals detected exceeded 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 86 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

their respective UTLs.  Thus, additional excavation would be required to achieve 
background concentrations in soils at the landfills.   

As an alternative to excavating soils to meet background levels, the confirmatory 
sample results were compared to the USEPA Region III Risk Based Concentration 
(RBC) values for industrial/commercial land use and to the USEPA Soil Screening 
DAF 20 level in order to determine if site conditions following debris removal 
represented a significant risk to human health and the environment.  Based on the 
data comparisons shown in Table 7-4 (Appendix 7B, pg. 7B-3), the investigation 
concluded the following: 

• None of the samples had constituent concentrations that exceeded the USEPA 
Region III Industrial RBC. 

• Only one sample (S-9 at SWMU 157) exceeded the USEPA DAF 20 SSL for only 
one constituent (silver).  

• Eight samples (5 samples at SWMU 157 and 3 samples at SWMU 158) had 
metals concentrations that exceeded one or more of the calculated background 
UTLs. 

Based on the location of the site areas in a semi-arid, controlled access, industrial 
location, and the concentration of detected analytes, the investigation recommended 
no further action at all sites.  

7.4.5 Investigation #4:  RFI, Former Oscura Range Center Construction Landfill (SWMU 159) 
(BAE, 2004c) 

The objective of the RFI was to determine whether leachate resulting from infiltrating 
surface water had contaminated soil beneath the SWMU 159 landfill.  The approach 
and implementation to meet the objective consisted of the collection of soil samples 
from beneath the landfill cell and the ramp area south of the cell.   

7.4.5.1 Non-sampling Data Collection 

The sampling locations selected for the RFI were based on information collected 
during the 1998 geophysical survey, information collected during a July 27, 1999 
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interview with a then-supervisor of the WSMR Up-Range Operations Group, and 
observations of differences in the vegetative cover at the site. 

A general human health risk analysis was performed based on the data collected 
during the surface soil sampling and the RFI.  The results of this analysis are 
described in Section 7.6.1.  Based on the analytical results from the RFI, comparison 
to background results, and guidance from the technical background document, no 
COPCs were identified at the SWMU 159. The air, soil, and surface water, and 
groundwater exposure pathways were all determined to be incomplete. No further risk 
assessment was warranted based on these findings. 

A Screening Level Ecological Risk Assessment Site Assessment Checklist (NMED 
2000) was completed for SWMU 159. The checklist was based on evidence gathered 
during the RFI and previous investigations.  Additionally, a wildlife biologist conducted 
a pedestrian biological survey of the SWMU 159 site.  The completed checklist and 
biologist’s survey report were included in an Appendix to the RFI report.  Based on 
these results of the survey and checklist, a full Ecological Assessment was not 
warranted. 

7.4.5.2 Sampling Data Collection 

In March 2002, 15 soil borings were drilled at SWMU 159 for the collection of 
subsurface soil samples.  Eight soil borings (0159-SB01 through 0159-SB08) were 
placed along the edge of the interpreted landfill cell (Figure 7-4, Appendix 7A, pg. 
7A-4) and augered at a 40º angle to vertical so that depth specific samples could be 
collected beneath the landfill cell without augering directly through the landfill (Table 
7-5, Appendix 7B, pg. 7B-5).  The soil boring and sample locations were positioned to 
provide adequate coverage over the length of the landfill.  Five vertical soil borings 
(0159-SB09 through 0159-SB13) were augered through the ramp area south of the 
landfill cell.  In addition, two soil borings (0159-SB14 and 0159-SB15) were augered 
north of the area, which was interpreted from the geophysical survey as not being 
affected by past excavations.  Samples were collected from these two borings at depth 
specific intervals for comparison as background soil chemistry.  All samples were 
analyzed for VOCs, SVOCs, TPH, pesticides, herbicides, total phosphorus, explosive 
residues, perchlorate, PCBs, and total metals.  
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7.4.5.3 Data Gaps 

No data gaps were identified within the summary report for this investigation. 

7.4.5.4 Results and Conclusions 

With the exception of SB-02, no landfill debris was encountered in the borings at 
SWMU 159.  According to the RFI report, the absence of landfill debris verified that the 
assumed width of the landfill cell was no more than approximately 15 ft, as indicated 
by the geophysical survey and information obtained from facility personnel.  A small 
amount of concrete was encountered at the 5 ft interval in SB-02.   

No debris was encountered in the borings advanced in the ramp area.  Based on 
information obtained during the geophysical survey, the deepest known depth of debris 
in this area was 3 ft bgs.  Based on this information, sampling depth at the five soil 
borings in the ramp area was decreased to 6 to 7 ft bgs from the originally planned 9 to 
10 ft bgs. 

Table 7-6 (Appendix 7B, pg. 7B-6) provides the inorganic analytical results from the 
two background soil borings (SB-14 and SB-15) compared to NMED SSLs or the EPA 
Region VI HHSSL.  Background arsenic was detected at 4.4 mg/kg, above the NMED 
SSL (3.9 mg/kg), at SB-15 (15.0 ft bgs).  All other detected analytes in the background 
soil samples were below their respective SSLs.   

Table 7-7 (Appendix 7B, pg. 7B-7) lists inorganic analytical results from the landfill cell 
soil borings.  With the exception of arsenic, all detections were below respective 
screening levels.  Arsenic was detected at or above the NMED SSL of 3.9 mg/kg in 
SB-02, SB-05, and SB-08 at 15.0 ft bgs (4.1 mg/kg, 3.9 mg/kg, and 3.9 mg/kg 
respectively).  The mean background result for arsenic at the 15.0 ft interval is 4.1 
mg/kg, which indicates the arsenic results were most likely naturally occurring 
concentrations.   

Table 7-8 (Appendix 7B, pg. 7B-8) summarizes the TPH and VOC results for the 
samples collected from beneath the landfill cell.  TPH were not detected.  Acetone, 
methylene chloride, and trichlorofluoromethane were detected in some samples, but all 
were below regulatory limits.  Acetone (used in cleaning laboratory glassware) and 
methylene chloride (used in SVOC extractions) are common laboratory cross-
contaminants at low levels.  Methylene chloride was also detected in the method 
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blanks for all of these samples indicating possible laboratory cross-contamination.    
These VOC analytes were also detected in samples collected from background 
borings.  No other VOCs were detected in the landfill cell samples.   

Table 7-9 (Appendix 7B, pg. 7B-9) provides the SVOC results for the samples 
collected beneath the landfill cell.  The only SVOC detections were phthalates (emitted 
by plastics), which can be common laboratory cross-contaminants picked up during 
the extraction process.  All of the DEHP detections were estimated due to detection 
below the laboratory reporting limit and were below SSLs.  No other SVOCs were 
detected in the landfill cell soil borings.  No PCBs, pesticides, herbicides or explosives 
were detected (Tables 7-10, 7-11 and 7-12, pgs. 7B-10 – 7B-12). 

Table 7-13 (Appendix 7B, pg. 7B-12) summarizes analytical results for the inorganic 
constituents in samples collected within the ramp area south of the landfill cell.  No 
inorganic constituents were detected above the NMED SSLs or EPA Region VI 
Human health soil screening levels (HHSSLs).   

Table 7-14 (Appendix 7B, pg. 7B-13) summarizes the TPH and VOC results for the 
samples collected from the ramp area.  TPH were not detected.  Acetone and 
methylene chloride were detected in some or all of the samples collected.  However, 
all were below NMED SSLs.  Both acetone and methylene chloride are common 
laboratory cross-contaminants and both were detected in samples collected from the 
background borings.  No other VOCs were detected.   

SVOC analytical results collected from soil borings within the ramp area of SWMU 159 
are presented in Table 7-15 (Appendix 7B, pg. 7B-14).  The only SVOC detections 
were phthalates, which can be common laboratory cross-contaminants picked up 
during the extraction process.  All detections were estimated due to detection below 
the laboratory reporting limit and were below SSLs.  No other SVOCs were detected in 
samples collected from the ramp area.  No PCBs, or pesticides, herbicides or 
explosives were detected (Tables 7-16, 7-17 and 7-18, respectively, Appendix 7B, pgs. 
7B-15 through 7B-17).  

In summary, the results of this investigation indicated that leachate had not 
contaminated soil beneath the landfill or the ramp area. The landfill cell was located 
based on a geophysical survey conducted in 1998 and interviews with facility 
personnel.  Based on the geophysical survey, the landfill was defined as being 
approximately 200 ft long, 15 ft wide, and 8 ft to 10 ft deep.    
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All collected soil samples were analyzed for VOCs, SVOCs, TPH, pesticides, 
herbicides, total phosphorus, explosive residues, perchlorate, PCBs, and total metals.  
None of the soil samples contained detectable concentrations of pesticides, 
herbicides, explosive residues, TPH, or perchlorate.  Minor concentrations of a few 
VOCs and SVOCs were detected, but were likely attributable to laboratory 
contamination.  Only one analyte, arsenic, was determined to be present above NMED 
SSLs.  All other detections were well below their respective SSLs.   However, arsenic 
was determined to be within background concentrations.  All of the inorganic analytes 
detected beneath the landfill cell and ramp area, with the exception of total 
phosphorus, were determined to be within background concentrations.  The total 
phosphorus concentrations could be the result of natural variations of soil nutrients 
across the site.  The known materials disposed of in the landfill include construction 
debris and possible metallic debris from missiles.  Elevated levels of phosphorus would 
not be expected to be associated with these wastes.   

In addition, this RFI determined that no exposure pathways (air, soil, surface water, or 
groundwater) to humans exist at the site.   Based on the SLERA, a full Ecological 
Assessment is not warranted.  Although the RFI showed that there was no 
contamination associated with SWMU 159, WSMR proposed to remove the debris and 
clean close the site to eliminate the need for long term monitoring and to ensure that 
no future contaminant releases would occur. 

7.4.6 Investigation #5:  Accelerated Corrective Action Completion Report, Landfill A (SWMU 
157) and Landfill C (SWMU 159) (WTS, 2007a) 

7.4.6.1 Non-sampling Data Collection 

Corrective Measures for Landfill 2 (Landfill A, SWMU 157) were initiated in June 1998.  
Debris from Landfill 2 (Landfill A, SWMU 157) and contaminated soil was excavated 
and removed offsite to an approved landfill (Photographs 7-3 and 7-4, Appendix 7A, pg 
7A-7).  Details of the remediation were included in the after action report titled Plan of 
Action Landfill Debris Removal Oscura Range Center (Radian, 1998), which was 
submitted to the NMED HWB prior to submittal of the ACA report.  Prior to debris 
removal, an archaeological resources survey was conducted at the site and submitted 
to the New Mexico State Historic Preservation Office for approval (HSR, 1998). No 
additional soil samples were collected as part of the ACA.  The ACA Report provides a 
copy of the 1998 analytical reports in an Appendix and includes a table comparing the 
1998 confirmatory soil sample results to the 2006 NMED SSLs; a copy of this table is 
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provided as Table 7-19 (Appendix 7B, pg. 7B-17).  As indicated on Table 7-19, none of 
the metals concentrations detected in the SWMU 157 confirmation samples exceeded 
the NMED residential SSLs.  

The ACA at SWMU 159 was developed to ensure the ecosystem remained a self-
sustaining natural habitat posing no significant human health or ecological risk.  The 
objectives of the ACA at SWMU 159 included excavation of the waste materials for 
disposal at an approved offsite disposal facility in order to obtain clean closure for the 
site.   

From June 19,2006 through July 7, 2006, WSMR completed SWMU 159 corrective 
measures, including  the removal and proper disposal of potential contaminant sources 
and verifying through confirmation sample collection that no contamination above 
NMED SSLs remained at the site.  The excavated material was visually inspected for 
potentially hazardous material; no potentially hazardous material was observed.  The 
actual dimensions of the final excavation, following complete debris removal, were 200 
ft long by 20-30 ft wide by 10-20 ft deep (Appendix 7A, Figure 7-5, Page 7A-5).  A total 
of 1,720 cu yds of debris were removed and disposed offsite at the Mesa Verde 2 
Landfill in Alamogordo, NM.  The vast majority of debris excavated from the landfill 
included concrete with rebar, unidentifiable scrap metal, and wood (Photographs 7-5 
through 7-8, Appendix A, pg. 7-8 – 7-9).   

7.4.6.2 Sampling Data Collection 

Twelve confirmation soil samples (OSRC-0159-CS-001 through -012) were collected 
from the base and sidewalls of the Landfill C (SWMU 159) trench following excavation.  
The base and sidewalls of the trench were sampled approximately every 10-20 ft. One 
sample was collected from each of the east and west ends of the trench.  In addition, 
two background soil samples (OSRC-0159-CS-017 and -018) were collected.  The 
excavations remained open until laboratory analyses confirmed that no contaminants 
in confirmation samples were present above NMED SSLs.   

More than 1,000 cu yds of clean landfill overburden was removed from the trench prior 
to the removal actions and stockpiled on site for later backfilling.  Two composite 
samples (ORSC-0203-CS-015 and -016) were collected from the stockpile for analysis 
of VOCs, SVOCs, PCBs, perchlorate, and total RCRA metals for characterization 
purposes.  As an additional check after the trench was backfilled with the overburden 
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soil, 3 random surface samples and 3 random subsurface samples were collected for 
TPH and total RCRA metals analyses.   

7.4.6.3 Data Gaps 

No data gaps were identified within the summary report for this investigation. 

7.4.6.4 Results and Conclusions 

In June 1998, debris from SWMU 157 and contaminated soil was excavated and 
removed for offsite disposal.  Debris was excavated in a 10 yard by 10 yard area of the 
landfill pit and extended to 50 yards in all directions from the pit for surface debris 
removal.  All debris was transported to the municipal landfill in Alamogordo, NM. 
Confirmation samples were collected and analyzed for TPH, PCBs, and total RCRA 
metals.  There were no TPH or PCBs detections.  Several metals were detected at 
concentrations that were below the NMED SSLs for residential land use (Tables 7-4 
and 7-19).  Based on confirmation sample results (collected in 1998), no analytes of 
concern were detected at concentrations above current NMED SSLs at SWMU 157. 

At SWMU 159, 1,720 cu yds of debris were removed and disposed at the Mesa Verde 
2 Landfill in Alamogordo, NM in June-July 2006.  The vast majority of debris excavated 
from the landfill included concrete with rebar, unidentifiable scrap metal, and wood.  
Excavation continued until visible evidence of no waste material was present.  No 
debris was observed to be potentially hazardous.  As stated previously, twelve 
confirmation soil samples were collected from the base and sidewalls of the excavation 
after debris removal, two background soil samples were collected, and samples were 
collected from the fill material.   The results of these analyses are summarized in Table 
7-20 (Appendix 7B, pg. 7B-18).  Results indicated that no VOCs, SVOCs, or PCBs 
were detected.  Several inorganics and perchlorate were detected at concentrations 
below residential soil screening levels. The open trench was backfilled using clean soil 
and the site was contoured to resemble the surrounding topography.  The immediate 
area was hydroseeded following backfill and contouring. 

Results of the ACA indicated that the SWMU 159 landfill debris was removed and 
disposed off-site at an approved landfill.  Confirmation sample results indicated no 
contamination present beneath the former landfill site.  No additional landfill cells were 
discovered on site.  Results of SWMU 159 ACA and SWMU 157 corrective measures 
indicated that these sites are eligible for clean closure. 
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7.4.7 Investigation #6:  Closure Report for the Oscura Range Center Landfill “B”, SWMU 158 
(LDU-19) (WTS, 2007b) 

The purpose of this Closure Report was to summarize the corrective measures that 
were conducted during June 1998, summarized in the report titled, Plan of Action 
Landfill Debris Removal Oscura Range Center (Radian 1998), and described 
previously in Section 7.4.4 of this petition in order to demonstrate that SWMU 158 
meets the criteria for clean closure.  The Closure Report includes the 1998 Radian 
report as an Appendix in which SWMU 158 was also referred to as Landfill #1.  

7.4.7.1 Non-sampling Data Collection 

No non-sampling data were collected for this report.  A reference is made to an 
archeological survey that was conducted in 1998 in the vicinity of SWMU 158 and a 
nearby septic system (HSR, 1998).  A mapped archeological site, Site LA 121, 612, 
was identified in the vicinity of the septic system. The archeological site is shown on 
Figure 7-3 (Appendix 7A, pg. 7A-3).  No archeological concerns were identified for 
SWMU 158.   

A Closure Certification and Plat of Survey were provided as an Appendix to the 
Closure Report for SWMU 158.  These documents were required because SWMU 158 
(LDU-19) was listed as an Operating Unit in the 2006 Annual Fee letter for WSMR. 

7.4.7.2 Sampling Data Collection 

No additional samples were collected for this report.  The Closure Report provided a 
comparison of the data collected in 1998 to the 2006 NMED residential SSLs (the data 
were previously compared to the Industrial/Commercial criteria that were in effect at 
the time that the Radian report was submitted).  The table summarizing these data 
comparisons is provided as Table 7-21 (Appendix 7B, pg. 7B-19).  As shown on the 
table, the concentrations of constituents detected in the confirmatory samples were 
below the residential SSLs. 

7.4.7.3 Data Gaps 

No data gaps were identified. 
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7.4.7.4 Results and Conclusions 

The objective of the corrective measures conducted by WSMR was to obtain clean 
closure of the ORC Landfill “B” (SWMU 158) and removal of the landfill from the list of 
SWMUs designated in the WSMR IRP and the WSMR RCRA permit.  In June 1998, 
debris and contaminated soil were removed and disposed of offsite. None of the 
constituents detected in confirmation samples collected in 1998 exceeded the 2006 
NMED residential SSLs.  Following corrective measures, there was no evidence of 
contamination at the former landfill site.  Therefore, the Closure Report stated that 
SWMU 158 was recommended for clean closure. 

7.5 Site Conceptual Model 

7.5.1 Nature and Extent of Contamination 

As described in the previous investigations, landfill debris was removed from SWMUs 
157, 158 and 159 and transported offsite to an approved landfill for disposal.  Based 
on confirmation sample results, no analytes of concern were detected at 
concentrations above regulatory levels.  Groundwater was not encountered during 
excavation of debris or during the completion of soil borings.   No groundwater 
monitoring wells were installed at the SWMU locations, however, the depth to 
groundwater at the nearby ORC Bombing Range, (monitoring wells OMW-1, OMW-2A, 
OMW-3 and OMW-4), was approximately 200 ft bgs.  Depth to ground water at the 
SWMU locations was expected to be similar to that observed at the bombing range 
(200 ft bgs).  Groundwater at the ORC Bombing Range was sampled on a periodic 
basis with TDS ranging from 3,000 mg/l to 4,000 mg/l.  Based upon groundwater levels 
measured within completed WSMR wells and piezometers groundwater flow in the 
area was determined to be to the south-southwest (BAE, 2004c). 

7.5.2 Environmental Fate 

A site assessment was performed under the SWMU 159 (Landfill C) RFI and serves to 
characterize the environmental fate of any potential landfill contaminant releases in 
relation to human and ecological receptors.  Since SWMUs 157 and 158 were in close 
proximity to Landfill C, contained similar landfill debris and were in an area of 
comparable geology/lithology, any potential landfill contaminant releases in relation to 
human and ecological receptors would be consistent with SWMU 159.  The RFI 
determined that no routes (air, soil, surface water, or ground water) for exposure to 
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human health exist at the site and concluded, based on the Screening Level Ecological 
Risk Assessment (NMED, 2000), a full Ecological Assessment was not warranted. 

7.6 Site Assessments 

7.6.1 Human Health Screening and Risk Assessments 

The only human health screening risk assessment was performed for SWMU 159, 
based on the data collected during the 2002 RFI.  All analytical results from the RFI for 
SWMU 159 were compared to their respective screening levels (NMED residential 
SSLs or EPA Region VI HHSSLs).  With the exception of two arsenic detections, no 
analytes were in concentrations greater than their respective screening levels.  Arsenic 
was detected in one of the landfill cell soil borings (ORCSB-02 at 15.0 ft bgs) at 4.1 
mg/kg, above the NMED SSL of 3.9 mg/kg.  Arsenic was detected in two other borings 
(ORCSB-05 and ORCSB-08 at 15.0 ft bgs) at the NMED SSL of 3.9 mg/kg.  Arsenic 
was also detected above the SSL in the background boring SB-15 (15.0 ft bgs) at 4.4 
mg/kg.   Based on the t-distribution, there was no evidence that the background 
samples for arsenic and the landfill cell samples came from different populations.  As 
stated in the Technical Background Document for Development of Soil Screening 
Levels (NMED, 2000), any contaminants exhibiting concentrations in excess of the 
SSLs represent the initial soil COPC list for a given site.  Based on the analytical 
results from the RFI, comparison to background results, and guidance from the 
technical background document, no COPCs were identified at the SWMU 159.  

The air exposure pathway was considered incomplete because there were no 
identified COPCs, the landfill was covered with clean fill material, and the surface 
samples collected during August 1997 revealed no analyte concentrations in excess of 
regulatory screening levels.  The pathway for exposure to soil contaminants was 
considered incomplete because there were no identified COPCs, the landfill was 
covered with fill material, the site was unoccupied, and there were no residents, 
workers, schools, or daycare facilities within two miles of SWMU 159.  The surface 
water exposure pathway was considered incomplete because the closest ephemeral 
water body is an arroyo, which lies approximately 500 ft to the southwest of SWMU 
159, and there are no perennial water bodies near the site.   

Groundwater monitoring wells had not been installed at SWMU 159, but groundwater 
at the ORC Bombing Range, located approximately 1.5 miles to the west of SWMU 
159, had been sampled on a semi-annual basis.  Groundwater at the bombing range is 
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approximately 200 ft bgs.  Water was not encountered in borings that were advanced 
to 30 ft bgs at SWMU 159.  Depth to groundwater at SWMU 159 is expected to be 
similar to that observed at the bombing range (200 ft bgs).  The groundwater exposure 
pathway at SWMU 159 was considered incomplete because there were no identified 
COPCs, the expected depth to groundwater is approximately 200 ft bgs, and the 
presence of clays beneath the landfill would retard movement of contaminants if 
present.  

7.6.2 Ecological Screening and Risk Assessments 

The only ecological screening risk assessment performed was for SWMU 159, based 
on the 2002 RFI data.  A Screening Level Ecological Risk Assessment Site 
Assessment Checklist (NMED, 2000) for SWMU 159.  This checklist was completed 
based on evidence gathered during the RFI investigation and previous investigations 
(surface soil samples, personnel interview, and geophysical survey).  Additionally, a 
wildlife biologist conducted a biological pedestrian survey of the SWMU 159 site.  
Results of the survey were included in the biologist’s Site Visit Report that was 
included as an Appendix to the RFI Report.  Based on the completed Screening Level 
Ecological Risk Assessment Checklist (NMED, 2000), the report concluded that a full 
Ecological Assessment was not warranted. 

7.6.3 Other Applicable Assessments 

Prior to debris removal at SWMU 157, an archaeological resources survey was 
conducted and submitted to the New Mexico State Historic Preservation Office for 
approval (HSR, 1998).  The intent of the survey was to monitor earth-disturbing and 
clean-up activities at the site.   

7.7 Proposal for Corrective Action Complete 

7.7.1 Rationale 

All debris was removed from Landfill A (SWMU 157) and Landfill B (SWMU 158) in 
June 1998.  Confirmation sampling indicated that no residual contamination above the 
NMED SSLs remained at either site following debris removal.  In 2006, WSMR 
completed the removal and proper disposal of debris from Landfill C (SWMU 159).  
Confirmation sampling following the removal action verified that no contamination 
above NMED SSLs remained at the site. 
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In correspondence dated October 24, 2007 (Appendix 7C, Page 7C-1), the NMED 
acknowledged completion of its review of the Accelerated Corrective Action 
Completion Report for Oscura Range Center Landfill A (SWMU 157) and Landfill C 
(SWMU 159) dated June 2007.  The NMED confirmed that all the waste had been 
removed from both landfills and confirmation soil sampling demonstrated that no 
residual constituents were detected above residential New Mexico Soil Screening 
Levels.  The correspondence stated that WSMR must submit a petition for corrective 
action complete for SWMUs 157 and 159. 

In correspondence dated April 15, 2008 (Appendix 7C, pg. 7C-3), the NMED indicated 
that all closure requirements, including the Certification of Closure and survey plat, for 
SWMU 158 (ORC Landfill B) were satisfied.  NMED inspected and verified the closure 
of the regulated unit on March 26, 2008 and confirmed the WSMR completion of 
closure.  

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 157, 158 and 159 to Corrective Action Complete in the 
permit in accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

7.7.2 Criterion 

SWMUs 157, 158, and 159 are proposed for NFA based on NMED NFA Criterion 5.  
The SWMU has been characterized and remediated in accordance with current 
applicable state and federal regulations, and the available data indicated that 
contaminants pose an acceptable level of risk under current and projected land use. 
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Figure 7-1 Location of the Former Oscura Range Center Landfills (SWMUs 157-159) 
Source: WTS, 2007a
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Figure 7-2 Location of Former Oscura Range Center Landfills 1 (SWMU 158) and 2 (SWMU 157) 

Source: Radian, 1998
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Figure 7- 3 Confirmatory Sample Locations, Landfill 1(SWMU 158) and Landfill 2 (SWMU 157) 
Investigation #3, 1998 

Source: Radian, 1998
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Figure 7- 4 Approximate RFI Sampling Locations at SWMU 159 
Investigation #4, 2002 

Source: BAE, 2004c 
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Figure 7- 5 Approximate Location of Remediation Activities at SWMU 159 

Source: WTS, 2007a 
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Photograph 7-1 SWMU 158 (LDU-19) Debris Prior to Corrective Measures 

 

 

 

Photograph 7-2 SWMU 158 (LDU-19) Following Debris Removal and Backfill 
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Photograph 7-3 SWMU 157 Debris Prior To Corrective Measures 

 

 

Photograph 7-4 SWMU 157 Following Debris Removal 
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Photograph 7-5 Location of SWMU 159  

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 7-6 Debris Pile from SWMU 159 
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Photograph 7-7 SWMU 159 Trench Following Excavation 

 

 

 

 

Photograph 7-8 SWMU 159 Site Following Completion Grading 
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Analytical Result Tables
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Table 7-1. Detected Constituents in Surface Soil for SWMU 159, Investigation #1, 1997 
Source: Radian, 1998 

 

Analyte 
Detection 

Limit 
(mg/kg) 

Sample 
ID: ORC-LF03-SS01 ORC-LF03-SS02 

Date: 8/13/1997 8/13/1997 

Total Arsenic 1.3 mg/kg 4 3.9 
Total Barium 25 mg/kg 280 270 
Total Chromium 2.5 mg/kg 25 26 
Total Copper 1.3 mg/kg 18 20 
Total Lead 4 mg/kg 23 26 
Total Magnesium 25 mg/kg 8600 8900 
Total Manganese 1.3 mg/kg 510 430 
Total Phosphorus 2.5 mg/kg 690 800 
Total Silver 1.3 mg/kg 1.3 1.3 
Acetone 0.1 mg/kg 0.35 0.32 
Methylene Chloride 0.005 mg/kg 0.015 0.015 
bis(2-Ethylhexyl)phthalate 330 mg/kg 1500 <330 
Di-n-butyl phthalate 330 mg/kg 470 470 

Notes:  
Samples analyzed for Total Metals, Phosphorus, Pesticides and PCBs, Chlorinated herbicides, VOCs and SVOCs. Only detected constituents 
are shown. 
Detections of Acetone, Methylene Chloride, bis(2-Ethylhexyl)phthalate and Di-n-butyl phthalate were attibuted to laboratory contamination 

 

Table 7-2. Background UTL Calculated Values: Oscura Range Center, SWMU 157 and 158, 
Investigation #2, 1998 

Source: Radian, 1998 
 

Analyte Calculated UTL Value
(mg/kg) 

Confirmation Soil Sample Detection 
Limits 
(mg/kg) 

Arsenic 4.07 <2.7 
Barium 301.76 <0.19 
Cadmium 1.02 <0.40 
Chromium 29.66 <0.56 
Lead 5.70 <0.64 
Mercury 0.54 <0.10 
Selenium 4.07 <0.32 
Silver 4.07 <0.40 

 

 

 

 



  Page 7B-2 

 

Table 7-3. Background UTL Calculated Values: Oscura Range Center, SWMU 157 and 158, 
Investigation #3, 1998 

Source: Radian, 1998 
 

Sample 
No. 

Total 
Barium 

Total 
Chromium 

Total 
Mercury 

Total 
Silver 

Total  
Arsenic 

Total 
cadmium 

Total 
Lead 

Total 
Selenium 

Background Samples         
Detection Limit 

Ranges 
<2.0 

mg/kg 
<5.0 

mg/kg 
<2.0 

mg/kg 
<2.0 

mg/kg 
<2.0 

mg/kg 
<0.50 
mg/kg 

<1.2-4.8 
mg/kg 

<2.0 
mg/kg 

ORC-19JUN98-S-19 180 
mg/kg 

19  
mg/kg 

0.22 
mg/kg ND ND ND ND ND 

ORC-19JUN98-S-20 170 
mg/kg 

20 
 mg/kg 

0.34 
mg/kg ND ND ND ND ND 

ORC-19JUN98-S-21 180 
mg/kg 

21 
 mg/kg 

0.18 
mg/kg ND ND ND ND ND 

ORC-19JUN98-S-22 210 
mg/kg 

25 
 mg/kg 

0.18 
mg/kg ND ND ND 1.8 

 mg/kg ND 

ORC-19JUN98-S-23 190 
mg/kg 

21 
 mg/kg 

0.24 
mg/kg ND ND ND ND ND 

ORC-19JUN98-S-24 240 
mg/kg 

21 
 mg/kg 

0.12 
mg/kg ND ND ND 1.5 

 mg/kg ND 

ORC-19JUN98-S-25 230 
mg/kg 

15 
 mg/kg 

0.17 
mg/kg ND ND ND 4.8 

 mg/kg ND 

ORC-19JUN98-S-26 240 
mg/kg 

15 
 mg/kg ND ND ND ND 2.4 

 mg/kg ND 

ORC-19JUN98-S-27 260 
mg/kg 

14 
 mg/kg 

0.42 
mg/kg ND ND ND 2.6 

 mg/kg ND 

ORC-19JUN98-S-28 220 
mg/kg 

22 
 mg/kg ND ND ND ND 2.4 

 mg/kg ND 

    ND – Not detected above the detection limit range  
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Table 7-4. Results of 1998 Confirmatory Samples, SWMU 157 and 158, 
Investigation #3, 1998 

Source: Radian, 1998 
 

Sample No. Detected 
Analyte (mg/Kg) 

UTL Value 
(mg/Kg) 

RBC Value 
(mg/Kg) 

SSL Value 
(mg/Kg) 

Exceedances Remedial Option 

ORC-19JUN98·S-7 
SWMU 157 

Se 3.4  
Ba 220  
Cr 27  
Pb 9.5  

Se 4.07  
Ba 301.76  
Cr 29.66  
Pb 5.70  

Se 10,000  
Ba 14,000  
Cr 1,000  
Pb (NA)  

Se 5  
Ba 1,600  
Cr 38  
Pb 400  

Se=None  
Ba=None  
Cr=None  
Pb= UTL  

Excavate Additional Soil 
or 

Site Restoration 

ORC-19JUN98-S-8 
SWMU 157 

Se 3.7  
Ba 230  
Cr 21  
Hg 0.33 
Pb 150  

Se 4.07  
Ba 301.76  
Cr 29.66  
Hg 0.54  
Pb 5.70  

Se 10,000  
Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Se 5  
Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Se=None  
Ba = None  
Cr=None  
Hg=None  
Pb=UTL  

Excavate Additional Soil 
or 

Site Restoration 

 

ORC-19JUN98-S-9 
SWMU 157 

Ag 250  
Ba 200  
Cd 3.9  
Cr 20  
Pb 27  

Ag 4.07  
Ba 301.76  
Cd 1.02  
Cr 29.66  
Pb 5.70  

Ag 10,000  
Ba 14,000  
Cd 1,000  
Cr 1,000  
Pb (NA)  

Ag 34  
Ba 1,600  
Cd 8  
Cr 38  
Pb 400  

Ag=UTL, SSL  
Ba = None  
Cd=UTL  
Cr=None  
Pb=UTL  

Excavate Additional Soil 
 
 

 

ORC-19JUN98-S-10 
SWMU 157 

Pb 3.7 
Ba 81  
Cr 7.4  

Pb 5.7  
Ba 301.76  
Cr 29.66  

Pb (NA) 
Ba 14,000  
Cr 1,000  

Pb 400  
Ba 1,600  
Cr 38  

Pb=None  
Ba = None  
Cr = None  

Site Restoration 

ORC-19JUN98-S-ll 
SWMU 157 

Ba 270  
Cd 3.6  
Cr 23  
Pb 60  

Ba 301.76  
Cd 1.02  
Cr 29.66  
Pb 5.70  

Ba 14,000  
Cd 1,000  
Cr 1,000  
Pb (NA)  

Ba 1,600  
Cd 8  
Cr 38  
Pb 400  

Ba=None  
Cd=UTL  
Cr=None  
Pb=UTL  

Excavate Additional Soil 
or 

Site Restoration 

ORC-19JUN98-S-12 
SWMU 157 

Cd 1.0  
Se 3.9  
Ba 250  
Cr 26  
Pb 15  

Cd 1.02  
Se 4.07  
Ba 301.76  
Cr 29.66  
Pb 5.70  

Cd 1,000  
Se 10,000  
Ba 14,000  
Cr 1,000  
Pb (NA)  

Cd 8  
Se 5  
Ba 1,600  
Cr 38  
Pb 400  

Cd=None  
Se=None  
Ba=None  
Cr = None  
Pb=UTL  

Excavate Additional Soil 
or 

Site Restoration 

ORC-19JUN98-S-13 
SWMU 157 

Cd 1.0  
Ba 250  
Cr 23 
Hg 0.54  
Pb 11  

Cd 1.02  
Ba 301.76  
Cr 29.66 
Hg 0.54 
Pb 5.70  

Cd 1,000  
Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Cd 8  
Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Cd=None  
Ba = None  
Cr = None  
Hg = None 
Pb=UTL  

Excavate Additional Soil 
or 

Site Restoration 

ORC-19JUN98-S-14 
SWMU 157 

Pb 4.2  
Ba 170  
Cr 16  
Hg 0.24  

Pb 5.70  
Ba 301.76  
Cr 29.66  
Hg 0.54  

Pb (NA)  
Ba 14,000  
Cr 1,000  
Hg (NA)  

Pb 400  
Ba 1,600  
Cr 38  
Hg 2.0  

Pb =None  
Ba=None  
Cr = None  
Hg = None  

Site Restoration 

ORC-19JUN98-S-15 
SWMU 157 

Ba 240  
Cr 20  
Hg 0.20  
Pb 7.4  

Ba 301.76  
Cr 29.66  
Hg 0.54  
Pb 5.70  

Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Ba=None  
Cr = None  
Hg=None  
Pb=UTL  

Excavate Additional Soil 
or 

Site Restoration 

ORC-19JUN98-S-16 
SWMU 157 

Ag 3.5 
Ba 200  
Cr 25  
Hg 0.22  
Pb 5.4  

Ag 4.07  
Ba 301.76  
Cr 29.66  
Hg 0.54  
Pb 5.70  

Ag 10,000 
Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Ag 34 
Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Ag=None 
Ba=None  
Cr = None  
Hg=None 
Pb=None  

Site Restoration 

ORC-19JUN98-S-17 
SWMU 157 

Pb 2.9 
Ba 230  
Cr 20  

Pb 5.70  
Ba 301.76  
Cr 29.66  

Pb (NA)  
Ba 14,000  
Cr 1,000  

Pb 400  
Ba 1,600  
Cr 38  

Pb=None 
Ba = None  
Cr=None  

Site Restoration 

ORC-19JUN98-S-18 
SWMU 157 

Ba 230  
Cr 22  
Hg 0.12  
Pb 4.4  

Ba 301.76  
Cr 29.66  
Hg 0.54  
Pb 5.70  

Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Ba=None  
Cr = None  
Hg=None  
Pb=None  

Site Restoration 

ORC-19JUN98-S-29 
SWMU 158 

Pb 3.8 
Ba 240  
Cr 20  
Hg 0.31  

Pb 5.70  
Ba 301.76  
Cr 29.66  
Hg 0.54  

Pb (NA)  
Ba 14,000  
Cr 1,000  
Hg (NA)  

Pb 400  
Ba 1,600  
Cr 38  
Hg 2.0  

Pb=None  
Ba = None  
Cr=None  
Hg=None  

Site Restoration 
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Table 7-4. Results of 1998 Confirmatory Samples, SWMU 157 and 158, 
Investigation #3, 1998 

Source: Radian, 1998 
 

Sample No. Detected 
Analyte (mg/Kg) 

UTL Value 
(mg/Kg) 

RBC Value 
(mg/Kg) 

SSL Value 
(mg/Kg) 

Exceedances Remedial Option 

ORC-19JUN98-S-30 
SWMU 158 

Ba 220  
Cr 20  
Hg 0.31  
Pb 5.2  

Ba 301.76 
Cr 29.66  
Hg 0.54  
Pb 5.70  

Ba 14,000 
Cr 1,000  
Hg (NA)  
Pb (NA)  

Ba 1,600  
Cr 38  
Hg 2.0 
Pb 400  

Ba=None  
Cr = None 
Hg=None 
Pb =UTL  

Excavate Additional Soil or 
Site Restoration 

ORC-19JUN98-S-31 
SWMU 158 

Ba 260 
Cr 21 
Hg 0.52 
Pb 4.9  

Ba 301.76 
Cr 29.66 
Hg 0.54 
Pb 5.70 

Ba 14,000 
Cr 1,000 
Hg (NA) 
Pb (NA) 

Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400 

Ba=None  
Cr=None  
Hg=None  
Pb=None 

Site Restoration 

ORC-19JUN98-S-32 
SWMU 158 

Ba 260  
Cr 25 
Hg 0.92  

Ba 301.76  
Cr 29.66 
Hg 0.54  

Ba 14,000  
Cr 1,000  
Hg (NA)  

Ba 1,600  
Cr 38  
Hg 2.0  

Ba=None 
Cr=None  
Hg=·UTL  

Excavate Additional Soil or 
Site Restoration 

ORC-191UN98-S-33 
SWMU 158 

Ba 230  
Cr 22  
Hg 0.19  
Pb 5.7  

Ba 301.76  
Cr 29.66 
Hg 0.54  
Pb 5.70  

Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Ba=None  
Cr=None  
Hg = None  
Pb = None  

Site Restoration 

ORC-191UN98-S-34 
SWMU 158 

Pb 3.7  
Ba 230  
Cr 24  
Hg 0.15  

Pb 5.70  
Ba 301.76  
Cr 29.66  
Hg 0.54  

Pb (NA)  
Ba 14,000  
Cr 1,000  
Hg (NA)  

Pb 400  
Ba 1,600  
Cr 38  
Hg 2.0  

Pb =None  
Ba = None  
Cr = None 
Hg=None  

Site Restoration 

ORC-19JUN98-S-35 
SWMU 158  

Cd 1.3  
Ba 250  
Cr 24  
Hg 0.13  
Pb 8.2  

Cd 1.02  
Ba 301.76  
Cr 29.66 
Hg 0.54  
Pb 5.70  

Cd 1,000 
Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Cd 8  
Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Cd=UTL  
Ba=None  
Cr=None  
Hg=None  
Pb=UTL  

Excavate Additional Soil or 
Site Restoration 

ORC-19JUN98-S-36 
SWMU 158 

Pb 1.4  
Ba 260  
Cr 22  
Hg 0.29  

Pb 5.70  
Ba 301.76  
Cr 29.66  
Hg 0.54  

Pb (NA)  
Ba 14,000  
Cr 1,000  
Hg(NA)  

Pb 400  
Ba 1,600  
Cr 38  
Hg 2.0  

Pb=None  
Ba = None  
Cr = None  
Hg=None  

Site Restoration 

ORC-19JUN98-S-37 
SWMU 158 

Pb 3.2  
Ba 200  
Cr 21  
Hg 0.10  

Pb 5.7  
Ba 301.76  
Cr 29.66  
Hg 0.54  

Pb (NA)  
Ba 14,000  
Cr 1,000  
Hg (NA)  

Pb 400  
Ba 1,600  
Cr 38  
Hg 2.0  

Pb=None  
Ba = None  
Cr=None  
Hg=None  

Site Restoration 

ORC-19JUN98-S-38 
SWMU 158 

Ba 230  
Cr 26  
Hg 0.53  

Ba 301.76  
Cr 29.66  
Hg 0.54  

Ba 14,000  
Cr 1,000  
Hg (NA)  

Ba 1,600  
Cr 38  
Hg 2.0  

Ba=None  
Cr=None  
Hg = None  

Site Restoration 

ORC-19JUN98-S-39  Ba 290  
Cr 29  
Hg 0.18  

Ba 301.76  
Cr 29.66  
Hg 0.54  

Ba 14,000  
Cr 1,000 
Hg (NA}  

Ba 1,600  
Cr 38  
Hg 2.0  

Ba=None  
Cr=None  
Hg=None  

Site Restoration 

ORC-19JUN98-S-40  Se 3.3  
Ba 250  
Cr 28  
Hg 0.14  

Se 4.07  
Ba 301.76  
Cr 29.66  
Hg 0.54  

Se 10,000  
Ba 14,000  
Cr 1,000  
Hg (NA)  

Se 5.0 
Ba 1,600  
Cr 38 
Hg 2.0  

Se=None  
Ba=None  
Cr=None  
Hg=None  

Site Restoration 

ORC-19JUN98-S-41  Ba 260  
Cr 22  
Hg 0.16 
Pb 4.6  

Ba 301.76 
Cr 29.66  
Hg 0.S4  
Pb 5.70  

Ba 14,000  
Cr 1,000  
Hg (NA)  
Pb (NA)  

Ba 1,600  
Cr 38  
Hg 2.0  
Pb 400  

Ba=None  
Cr = None  
Hg=None  
Pb=None  

Site Restoration 

ORC-19JUN98-S-42  Se 4.2  
Ba 270  
Cr 24  
Hg 0.11  

Se 4.07 
Ba 301.76  
Cr 29.66  
Hg 0.54  

Se 10,000 
Ba 14,000 
Cr 1,000  
Hg (NA)  

Se 5.0 
Ba 1,600 
Cr 38  
Hg 2.0  

Se=None 
Ba=None  
Cr = None  
Hg=None  

Site Restoration 
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Table 7-5. Soil Borings for the RFI at ORC Construction Landfill, SWMU 159,  
Investigation # 4, 2002 

Source: BAE, 2004c 
 

Soil Boring /      
Total Depth 

Soil 
Boring 
Angle 

Sample Depth 
Interval - From Angle 

Sample Depth 
Interval - Corrected 

to Vertical 
Sample # 

Landfill Cell 

SB-01/20ft 
Bearing:  N35E 40° 19-20 15 0159-SB01(15.0) 

SB-02/26ft 
Bearing:  S18W 40° 

19-20 15 0159-SB02(15.0) 

25-26 20 0159-SB02(20.0) 

SB-03/20ft 
Bearing:  N32E 40° 19-20 15 0159-SB03(15.0) 

SB-04/20ft 
Bearing:  S20W 40° 19-20 15 0159-SB04(15.0) 

SB-05/26ft 
Bearing:  N11E 40° 

19-20 15 0159-SB05(15.0) 

25-26 20 0159-SB05(20.0) 

SB-06/20ft 
Bearing:  S17W 40° 19-20 15 0159-SB06(15.0) 

SB-07/20ft 
Bearing:  N3E 40° 19-20 15 0159-SB07(15.0) 

SB-08/26ft 
Bearing:  N10E 40° 

19-20 15 0159-SB08(15.0) 

25-26 20 0159-SB08(20.0) 

Ramp Area 

SB-09/7ft Vertical 6-7 7 0159-SB09(7.0) 

SB-10/7ft Vertical 6-7 7 0159-SB10(7.0) 

SB-11/7ft Vertical 6-7 7 0159-SB11(7.0) 

SB-12/7ft Vertical 6-7 7 0159-SB12(7.0) 

SB-13/7ft Vertical 6-7 7 0159-SB13(7.0) 

Background 

SB-14/30ft Vertical 
6-7 7 0159-SB14(7.0) 
14-15 15 0159-SB14(15.0) 
19-20 20 0159-SB14(20.0) 

SB-15/20ft Vertical 
6-7 7 0159-SB15(7.0) 
14-15 15 0159-SB15(15.0) 
19-20 20 0159-SB15(20.0) 
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Table 7-6. Inorganic Analytical Results from the Background Soil Borings, RFI, SWMU 159,  
Investigation # 4, 2002 

Source: BAE, 2004c 
 

Analyte 
NMED         

Residential 
SSL 
mg/kg 

SB014 
(7.0) 
mg/kg 

SB15 
(7.0) 
mg/kg 

SB14 
(15.0) 
mg/kg 

SB15 
(15.0) 
mg/kg 

SB14 
(20.0) 
mg/kg 

SB15 
(20.0) 
mg/kg 

Arsenic 3.9 3.3 2.7 3.8 4.4 3.3 3 

Barium 5,200 361 N 147 N 215 N 244 N 327 N 242 N 

Cadmium 70 <4.1 <4.3 <4.2 <5.1 <4.4 <4.1 

Chromium 210* 21.2 19.1 30 37.2 27.5 15.9 

Copper 2,800 10.5 10 15.3 21.4 12.8 9.7 

Lead 400 8.1 8.2 11 14.1 9.3 8.1 

Magnesium NE 7730 E 6640 E 10200 E 14800 E 10200 E 7860 E 

Manganese 7,800 296 516 407 577 292 311 

Selenium 380 <0.82 N <0.86 N 0.84 N <1 N <0.88 N <0.81 N 

Silver 380 <0.08 <0.09 <0.08 <0.1 <0.09 <0.08 

Mercury 6.5 <0.03 <0.04 <0.04 <0.04 <0.04 <0.04 

Perchlorate 7.8* <0.044 <0.044 <0.044 <0.051 <0.048 <0.043 

Total Phosphorus NE 2400 360 450 750 430 360 

< - Not Detected (less than the given laboratory reporting limit) 
NE - A screening level has not been established 
Italics -Result is greater than the laboratory reporting limit 
Bold - Result is greater than the NMED Residential Soil Screening Level 
* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels 
N - Spiked sample recovery not within control limits 
E - The reported value is estimated because of the presence of interference 
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Table 7-7. Inorganic Analytical Results from the Landfill Cell Soil Borings, RFI, SWMU 159, 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED 

Residential 
SSL 

mg/kg 

SB01 
(15.0) 
mg/kg 

SB02 
(15.0) 
mg/kg 

SB02 
(20.0) 
mg/kg 

SB03 
(15.0) 
mg/kg 

SB04 
(15.0) 
mg/kg 

SB05 
(15.0) 
mg/kg 

SB05 
(20.0) 
mg/kg 

SB06 
(15.0) 
mg/kg 

SB07 
(15.0) 
mg/kg 

SB08 
(15.0) 
mg/kg 

SB08 
(20.0) 
mg/kg 

Arsenic 3.9 3.4 4.1 3.3 3.6 3.5 3.9 3.4 3.1 3.4 3.9 3.5 

Barium 5,200 153 304 N 255 N 169 296 N 219 237 129 N 190 148 336 

Cadmium 70 <4.4 <4.3 <4.3 <4.5 <4.4 <4.2 <4.3 <4.7 <4.3 <4.3 <4 

Chromium 210* 19.7 N 32.8 17.9 25.7 N 23.3 26.7 N 17.4 N 19.9 23.8 N 20.8 N 13.7 N 

Copper 2,800 12.7 17.5 11.1 14.5 11.4 13.3 9.8 11.3 13.1 13.1 7.6 

Lead 400 10.2 12.3 9.2 11 9.9 10.7 9.3 8.9 9.7 10 7.8 

Magnesium NE 10200 12900 E 9900 E 11000 8440 E 9610 7790 9370 E 10000 10000 6500 

Manganese 7,800 353 391 283 389 374 394 327 290 296 320 255 

Selenium 380 <0.87 <0.85 N <0.85 N <0.9 <0.89 N <0.83 <0.85 <0.94 N <0.87 <0.86 <0.81 

Silver 380 <0.09 <0.09 <0.08 <0.09 <0.09 <0.08 <0.09 <0.09 <0.09 <0.09 <0.08 

Mercury 6.5 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Perchlorate 7.8* <0.044 <0.045 <0.044 <0.045 <0.044 <0.044 <0.043 <0.047 <0.046 <0.046 <0.040 

Total Phosphorus NE 1600 1700 1700 1800 1600 1600 1100 1800 1600 1600 1800 
< - Not Detected (less than the given laboratory reporting limit) 
NE - A screening level has not been established 
Italics -Result is greater than the laboratory reporting limit 
Bold - Result is greater than the NMED Residential Soil Screening Level 
* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels 
N - Spiked sample recovery not within control limits 
E - The reported value is estimated because of the presence of interference 
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Table 7-8. VOC Analytical Results from the Landfill Cell Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED 

Residential 
SSL 
μg/kg 

SB01 
(15.0) 
μg/kg 

SB02 
(15.0)
μg/kg 

SB02 
(20.0)
μg/kg 

SB03 
(15.0)
μg/kg 

SB04 
(15.0)
μg/kg 

SB05 
(15.0)
μg/kg 

SB05 
(20.0)
μg/kg 

SB06 
(15.0) 
μg/kg 

SB07 
(15.0) 
μg/kg 

SB08 
(15.0)
μg/kg 

SB08 
(20.0)
μg/kg 

1,1,1-Trichloroethane 5.1E+5 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

1,1,2,2-Tetrachloroethane 3.6E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

1,1,2-Trichloroethane 7.9E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

1,1-Dichloroethane 5.6E+5 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

1,1-Dichloroethene 8.1E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

1,2-Dichloroethane 3.3E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

1,2-Dichloropropane 3.5E+2* <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

2-Butanone 3.7E+6 <11 <62 <50 <12 <54 <11 <11 <53 <12 <110 <10 

2-Hexanone NE <11 <62 <50 <12 <54 <11 <11 <53 <12 <110 <10 

4-Methyl-2-pentanone NE <11 <62 <50 <12 <54 <11 <11 <53 <12 <110 <10 

Acetone 1.6E+6* 9 J 31 J 22 J 14 25 J 8J 11 23 J 8 J 58 J 8 J 

Benzene 6.4E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Bromodichloromethane 9.6E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Bromoform 6.2E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Bromomethane 3.7E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Carbon disulfide 3.6E+5* <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Carbon tetrachloride 1.6E+3 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Chlorobenzene 1.4E+5 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Chloroethane 3.0E+3** <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Chloroform 3.8E+2 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Chloromethane 1.2E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

cis-1,2-Dichloroethene 4.1E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

cis-1,3-Dichloropropene NE <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Dibromochloromethane 1.0E+3* <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Dichlorodifluoromethane 9.0E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Ethylbenzene 6.8E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

m,p-Xylene 6.3E+4^ <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Methylene chloride 8.9E+3* 21 B 14 BJ 11 BJ 16 B 12 BJ 19 B 19 B 13 BJ 15 B 40 B 16 B 

o-Xylene 6.3E+4^ <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Styrene 1.7E+6* <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Tetrachloroethene 4.9E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Toluene 1.8E+5 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

trans-1,2-Dichloroethene 6.0E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Trans-1,3-Dichloropropene NE <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Trichloroethene 1.6E+4 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Trichlorofluoromethane 3.9E+5* 4 <19 <15 2J <16 4 4 <16 3J <33 3 

Vinyl chloride 2.1E+2 <3 <19 <15 <4 <16 <3 <3 <16 <4 <33 <3 

Total Petroleum 
Hydrocarbons 

NMED SSL 
mg/kg 

SB01 
(15.0) 
mg/kg 

SB02
(15.0) 
mg/kg 

SB02
(20.0) 
mg/kg 

SB03
(15.0) 
mg/kg 

SB04
(15.0) 
mg/kg 

SB05
(15.0) 
mg/kg 

SB05
(20.0) 
mg/kg 

SB06 
(15.0) 
mg/kg 

SB07 
(15.0) 
mg/kg 

SB08
(15.0) 
mg/kg 

SB08
(20.0) 
mg/kg 

Diesel Range Organics NE <28 <28 <27 <28 <27 <27 <27 <29 <29 <28 <27 

Gasoline Range Organics NE <5.6 <5.6 <5.5 <5.7 <5.4 <5.5 <5.3 <5.9 <5.8 <5.6 <5.3 

Motor Oil NE <110 <110 <110 <110 <110 <110 <110 <120 <120 <110 <110 
 < - Not Detected - less than the given laboratory reporting limit                                                                Italics - Result is greater than the laboratory reporting limit. 

* Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
** -Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals. 
^ - Level is based on Total Xylenes (m,p, and o).                                      J - Analyte was detected below the reporting limit.  Reported concentration is an estimate. 
B - Analyte was also detected in the method blank for that sample.                                                                           NE - A screening level has not been established.
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Table 7-9. SVOC Analytical Results from the Landfill Cell Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED 

Residential 
SSL 
μg/kg 

SB01 
(15.0) 
μg/kg 

SB02 
(15.0)
μg/kg 

SB02 
(20.0) 
μg/kg 

SB03 
(15.0) 
μg/kg 

SB04 
(15.0) 
μg/kg 

SB05 
(15.0) 
μg/kg 

SB05 
(20.0) 
μg/kg 

SB06 
(15.0) 
μg/kg 

SB07 
(15.0) 
μg/kg 

SB08 
(15.0) 
μg/kg 

SB08 
(20.0) 
μg/kg 

1,2,4-Trichlorobenzene 5.2E+6 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

1,2-Dichlorobenzene 337E+5* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

1,2-Diphenylhydrazine 6.1E+3 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

1,3-Dichlorobenzene 1.2E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

1,4-Dichlorobenzene 3.2E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,2'-oxybis (1-Chloropropane) NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,4,5-Trichlorophenol 6.1E+6 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,4,6-Trichlorophenol 4.4E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,4-Dichlorophenol 1.8E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,4-Dimethylphenol 1.2E+6* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,4-Dinitrophenol 1.2E+5 <740 <750 <730 <760 <720 <730 <710 <780 <780 <740 <710 

2,4-Dinitrotoluene 1.2E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2,6-Dinitrotoluene 6.1E+4* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2-Chloronaphthalene 3.9E+6* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2-Chlorophenol 6.4E+4* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2-Methylnaphthalene NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2-Methylphenol 3.1E+6* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2-Nitroaniline 3.7E+3* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

2-Nitrophenol NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

3,3'-Dichlorobenzidine 1.1E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

3-Nitroaniline NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4,6-Dinitro-2-methylphenol NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Bromophenyl phenylether NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Chloro-3-methylphenol NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Chloroaniline 2.4E+5* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Chlorophenyl phenylether NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Methylphenol 3.1E+5* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Nitroaniline NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

4-Nitrophenol 4.9E+5* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Acenaphthene 2,800,000 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Acenaphthylene NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Anthracene 1.6E+7 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzidine 21 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzo[a]anthracene 6.2E+3 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzo[a]pyrene 6.2E+2 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzo[b]fluoranthene 6.2E+3 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzo[g,h,I]perylene NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzo[k]fluoranthene 6.2E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Benzoic acid 1.0E+8* <740 <750 <730 <760 <720 <730 <710 <780 <780 <740 <710 

Benzyl alcohol 1.8E+7* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Bis (2-Chloroethoxy)methane NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

bis(2-Chloroethyl)ether 4.4E+3 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

bis(2-Ethylhexyl)phthalate 6.0E+3 90 J <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Butylbenzylphthalate 2.4E+5* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Carbazole 2.4E+4* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 
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Table 7-9. SVOC Analytical Results from the Landfill Cell Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED 

Residential 
SSL 
μg/kg 

SB01 
(15.0) 
μg/kg 

SB02 
(15.0)
μg/kg 

SB02 
(20.0) 
μg/kg 

SB03 
(15.0) 
μg/kg 

SB04 
(15.0) 
μg/kg 

SB05 
(15.0) 
μg/kg 

SB05 
(20.0) 
μg/kg 

SB06 
(15.0) 
μg/kg 

SB07 
(15.0) 
μg/kg 

SB08 
(15.0) 
μg/kg 

SB08 
(20.0) 
μg/kg 

Chrysene 6.1E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Di-n-butylphthalate NE <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 250 J 

Di-n-octylphthalate 1.2E+6* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Dibenz[a,h]anthracene 6.2E+2 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Dibenzofuran 2.9E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Diethylphthalate 4.9E+7 150 J <370 <370 150 J <360 150 J 200 J <390 160 J 130 J 140 J 

Dimethylphthalate 1.0E+8 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Fluoranthene 2.3E+6 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Fluorene 2.1E+6 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Hexachlorobenzene 3.0E+3 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Hexachlorobutadiene 1.2E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Hexachlorocyclopentadiene 4.2E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Hexachloroethane 6.1E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Indeno[1,2,3-cd]pyrene 6.2E+3 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Isophorone 5.1E+6 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

N-Nitroso-di-n-propylamine 70* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

N-Nitrosodiphenylamine 9.9E+5 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Naphthalene 5.3E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Nitrobenzene 1.7E+4 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Pentachlorophenol 3.0E+3* <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Phenanthrene 1.8E+6 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

Phenol 3.7E+7 <370 <370 <370 <380 <360 <370 <350 <390 <390 <370 <350 

 < - Not Detected - less than the given laboratory reporting limit 
 * - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels 

 ** -  Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals 
 ^ - Level is based on Total Xylenes (m,p, and o) 
 B - Analyte was also detected in the method blank for that sample 
 J - Analyte was detected below the reporting limit.  Reported concentration is an estimate. 
 NE - A screening level has not been established 
 Italics - Result is greater than the laboratory reporting limit. 
 
 

Table 7-10. Pesticide and PCB Analytical Results from the Landfill Cell Soil Borings, RFI, 
SWMU 159 

Investigation # 4, 2002 
Source: BAE, 2004c 

Analyte 

NMED 
Residential 

SSL 
μg/kg 

SB01 
(15.0) 
μg/kg 

SB02 
(15.0) 
μg/kg 

SB02 
(20.0) 
μg/kg 

SB03 
(15.0) 
μg/kg 

SB04 
(15.0) 
μg/kg 

SB05 
(15.0) 
μg/kg 

SB05 
(20.0) 
μg/kg 

SB06 
(15.0) 
μg/kg 

SB07 
(15.0) 
μg/kg 

SB08 
(15.0) 
μg/kg 

SB08 
(20.0) 
μg/kg

4,4'-DDD 2.4E+4 <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
4,4'-DDE 1.7E+4 <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
4,4'-DDT 1.7E+4 <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
Aldrin 2.9E+2 <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
alpha-BHC 9.0E+2 <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
alpha-Chlordane NE <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
Aroclor-1016 3.9E+3 <37 <37 <36 <38 <36 <36 <35 <39 <38 <37 <35 
Aroclor-1221 2.2E+3 <73 <74 <73 <75 <72 <73 <70 <78 <77 <73 <70 
Aroclor-1232 2.2E+3 <37 <37 <36 <38 <36 <36 <35 <39 <38 <37 <35 
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Table 7-10. Pesticide and PCB Analytical Results from the Landfill Cell Soil Borings, RFI, 
SWMU 159 

Investigation # 4, 2002 
Source: BAE, 2004c 

Analyte 

NMED 
Residential 

SSL 
μg/kg 

SB01 
(15.0) 
μg/kg 

SB02 
(15.0) 
μg/kg 

SB02 
(20.0) 
μg/kg 

SB03 
(15.0) 
μg/kg 

SB04 
(15.0) 
μg/kg 

SB05 
(15.0) 
μg/kg 

SB05 
(20.0) 
μg/kg 

SB06 
(15.0) 
μg/kg 

SB07 
(15.0) 
μg/kg 

SB08 
(15.0) 
μg/kg 

SB08 
(20.0) 
μg/kg

Aroclor-1242 2.2E+3 <37 <37 <36 <38 <36 <36 <35 <39 <38 <37 <35 
Aroclor-1248 1.1E+3 <37 <37 <36 <38 <36 <36 <35 <39 <38 <37 <35 
Aroclor-1254 1.1E+3 <37 <37 <36 <38 <36 <36 <35 <39 <38 <37 <35 
Aroclor-1260 1.1E+3 <37 <37 <36 <38 <36 <36 <35 <39 <38 <37 <35 
beta-BHC 3.2E+3 <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
delta-BHC NE <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
Dieldrin 3.0E+2 <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
Endosulfan I NE <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
Endosulfan II NE <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
Endosulfan sulfate NE <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
Endrin 1.8E+4 <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
Endrin aldehyde NE <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
Endrin ketone NE <3.7 <3.7 <3.6 <3.8 <3.6 <3.6 <3.5 <3.9 <3.8 <3.7 <3.5 
gamma-BHC 
(Lindane) 4.4E+3 <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 

gamma-Chlordane NE <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
Heptachlor 1.1E+3 <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
Heptachlor epoxide 53* <1.9 <1.9 <1.9 <1.9 <1.8 <1.9 <1.8 <2 <2 <1.9 <1.8 
Methoxychlor 3.1E+5* <19 <19 <19 <19 <18 <19 <18 <20 <20 <19 <18 
Toxaphene 4.4E+3 <190 <190 <190 <190 <180 <190 <180 <200 <200 <190 <180 

  < - Not Detected - less than the given laboratory reporting limit 
* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels 

  NE - A screening level has not been established 
 

Table 7-11. Herbicide Analytical Results from the Landfill Cell Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 

NMED 
Residential 

SSL 
μg/kg 

SB01 
(15.0) 
μg/kg 

SB02 
(15.0) 
μg/kg 

SB02 
(20.0) 
μg/kg 

SB03 
(15.0) 
μg/kg 

SB04 
(15.0) 
μg/kg 

SB05 
(15.0) 
μg/kg 

SB05 
(20.0) 
μg/kg 

SB06 
(15.0) 
μg/kg 

SB07 
(15.0) 
μg/kg 

SB08 
(15.0) 
μg/kg 

SB08 
(20.0) 
μg/kg

2,4,5-T 6.1E+5* <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 

2,4,5-TP 4.9E+5* <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 

2,4-D 6.9E+5* <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 

2,4-DB 4.9E+5* <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 

Dicamba 1.8E+6* <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 

Dichlorprop NE <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 

Dinoseb 6.1E+4* <3 <3 <2.9 <3 <2.9 <2.9 <2.8 <3.1 <3.1 <3 <2.8 
  < - Not Detected - less than the given laboratory reporting limit. 

* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
  NE - A screening level has not been established. 
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Table 7-12. Explosive Analytical Results from the Landfill Cell Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED 

Residential 
SSL 

mg/kg 

SB01 
(15.0) 
mg/kg 

SB02 
(15.0) 
mg/kg 

SB02 
(20.0) 
mg/kg 

SB03 
(15.0) 
mg/kg 

SB04 
(15.0) 
mg/kg 

SB05 
(15.0) 
mg/kg 

SB05 
(20.0) 
mg/kg 

SB06 
(15.0) 
mg/kg 

SB07 
(15.0) 
mg/kg 

SB08 
(15.0) 
mg/kg 

SB08 
(20.0) 
mg/kg

1,3,5-Trinitrobenzene      1.8E+3* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dinitrobenzene          6.1* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,6-Trinitrotoluene        31 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dinitrotoluene            1.2E+2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,6-Dinitrotoluene            61* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Amino-4,6-
Dinitrotoluene     NE <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

2-Nitrotoluene                 3.7E+2** <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3-Nitrotoluene                 3.7E+2** <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Amino-2,6-
Dinitrotoluene     NE <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

4-Nitrotoluene                 3.7E+2** <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
HMX                            3.1E+3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Nitrobenzene                   17 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
RDX                            44 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Tetryl                         NE <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

 < - Not Detected - less than the given laboratory reporting limit 
 * - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 

 NE - A screening level has not been established. 
 

Table 7-13. Inorganic Analytical Results from the Ramp Area Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte NMED          
Residential SSL 

SB09 
(7.0) 

SB10 
(7.0) 

SB11 
(7.0) 

SB12 
(7.0) 

SB13 
(7.0) 

Arsenic 3.9 3.2 3.3 2.6 2.5 3 
Barium 5,200 317 N 154 N 137 N 177 N 221 N 
Cadmium 70 <4.6 <4.8 <4.6 <4.1 <4.4 
Chromium 210* 25.9 26.2 22.2 18.9 23.9 
Copper 2,800 12.4 11.1 10.6 8.5 12.3 
Lead 400 9.6 9.5 8.1 7.3 9.6 
Magnesium NE 8310 E 9260 E 7200 E 6170 E 8430 E 
Manganese 7,800 335 350 315 248 394 
Selenium 380 <0.91 N <0.95 N <0.92 N <0.82 N <0.87 N 
Silver 380 <0.09 <0.1 <0.09 <0.08 <0.09 
Mercury 6.5 <0.04 <0.04 <0.04 <0.04 <0.03 
Perchlorate 7.8* <0.045 <0.044 <0.045 <0.045 <0.044 
Total Phosphorus NE 1700 1500 1600 340 990 

< - Not Detected - less than the given laboratory reporting limit 
NE  - A screening level has not been established. 
Italics - Result is greater than the laboratory reporting limit. 
* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
N - Spiked sample recovery not within control limits. 
E - The reported value is estimated because of the presence of interference. 
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Table 7-14. VOC Analytical Results from the Ramp Area Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte NMED SSL 
μg/kg 

SB09 
(7.0) μg/kg 

SB10 
(7.0) μg/kg 

SB11 
(7.0) μg/kg 

SB12 
(7.0) μg/kg 

SB13 
(7.0) 
μg/kg 

1,1,1-Trichloroethane 5.1E+5 <17 <17 <17 <21 <3 
1,1,2,2-Tetrachloroethane 3.6E+3 <17 <17 <17 <21 <3 
1,1,2-Trichloroethane 7.9E+3 <17 <17 <17 <21 <3 
1,1-Dichloroethane 5.6E+5 <17 <17 <17 <21 <3 
1,1-Dichloroethene 8.1E+3 <17 <17 <17 <21 <3 
1,2-Dichloroethane 3.3E+3 <17 <17 <17 <21 <3 
1,2-Dichloropropane 3.5E+2* <17 <17 <17 <21 <3 
2-Butanone 3.7E+6 <57 <56 <57 <69 <11 
2-Hexanone NE <57 <56 <57 <69 <11 
4-Methyl-2-pentanone NE <57 <56 <57 <69 <11 
Acetone 1.6E+6* 32 J 31 J <57 <69 <11 
Benzene 6.4E+3 <17 <17 <17 <21 <3 
Bromodichloromethane 9.6E+3 <17 <17 <17 <21 <3 
Bromoform 6.2E+4 <17 <17 <17 <21 <3 
Bromomethane 3.7E+3 <17 <17 <17 <21 <3 
Carbon disulfide 3.6E+5* <17 <17 <17 <21 <3 
Carbon tetrachloride 1.6E+3 <17 <17 <17 <21 <3 
Chlorobenzene 1.4E+5 <17 <17 <17 <21 <3 
Chloroethane 3.0E+3** <17 <17 <17 <21 <3 
Chloroform 3.8E+2 <17 <17 <17 <21 <3 
Chloromethane 1.2E+4 <17 <17 <17 <21 <3 
cis-1,2-Dichloroethene 4.1E+4 <17 <17 <17 <21 <3 
cis-1,3-Dichloropropene NE <17 <17 <17 <21 <3 
Dibromochloromethane 1.0E+3* <17 <17 <17 <21 <3 
Dichlorodifluoromethane 9.0E+4 <17 <17 <17 <21 <3 
Ethylbenzene 6.8E+4 <17 <17 <17 <21 <3 
m,p-Xylene 6.3E+4^ <17 <17 <17 <21 <3 
Methylene chloride 8.9E+3* 15 BJ 12 BJ 18 B 18 BJ 7 B 
o-Xylene 6.3E+4^ <17 <17 <17 <21 <3 
Styrene 1.7E+6* <17 <17 <17 <21 <3 
Tetrachloroethene 4.9E+4 <17 <17 <17 <21 <3 
Toluene 1.8E+5 <17 <17 <17 <21 <3 
trans-1,2-Dichloroethene 6.0E+4 <17 <17 <17 <21 <3 
trans-1,3-Dichloropropene NE <17 <17 <17 <21 <3 
Trichloroethene 1.6E+4 <17 <17 <17 <21 <3 
Trichlorofluoromethane 3.9E+5* <17 <17 <17 <21 <3 
Vinyl chloride 2.1E+2 <17 <17 <17 <21 <3 

Total Petroleum 
Hydrocarbons 

NMED SSL 
mg/kg 

SB09 
(7.0) mg/kg 

SB10 
(7.0) mg/kg 

SB11 
(7.0) mg/kg 

SB12 
(7.0) mg/kg 

SB13 
(7.0) 

mg/kg 
Gasoline Range Organics NE <5.7 <5.6 <5.7 <5.6 <5.6 
Diesel Range Organics NE <29 <28 <28 <28 <28 
Motor Oil NE <110 <110 <110 <110 <110 

< - Not Detected - less than the given laboratory reporting limit              Italics - Result is greater than the laboratory reporting limit. 
 * - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
 ** -Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals. 
 ^ - Level is based on Total Xylenes (m,p, and o). 
 B - Analyte was also detected in the method blank for that sample. 
 J - Analyte was detected below the reporting limit.  Reported concentration is an estimate. 
 NE - A screening level has not been established.  
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Table 7-15. SVOC Analytical Results from the Ramp Area Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 
 

Analyte 
NMED 

Residential SSL 
μg/kg 

SB09 
(7.0) μg/kg 

SB10 
(7.0) 
μg/kg 

SB11 
(7.0) μg/kg 

SB12 
(7.0) μg/kg 

SB13 
(7.0) μg/kg 

1,2,4-Trichlorobenzene 5.2E+6 <380 <370 <380 <370 <370 
1,2-Dichlorobenzene 337E+5* <380 <370 <380 <370 <370 
1,2-Diphenylhydrazine 6.1E+3 <380 <370 <380 <370 <370 
1,3-Dichlorobenzene 1.2E+4 <380 <370 <380 <370 <370 
1,4-Dichlorobenzene 3.2E+4 <380 <370 <380 <370 <370 
2,2'-oxybis(1-Chloropropane) NE <380 <370 <380 <370 <370 
2,4,5-Trichlorophenol 6.1E+6 <380 <370 <380 <370 <370 
2,4,6-Trichlorophenol 4.4E+5 <380 <370 <380 <370 <370 
2,4-Dichlorophenol 1.8E+5 <380 <370 <380 <370 <370 
2,4-Dimethylphenol 1.2E+6* <380 <370 <380 <370 <370 
2,4-Dinitrophenol 1.2E+5 <770 <750 <760 <740 <740 
2,4-Dinitrotoluene 1.2E+5 <380 <370 <380 <370 <370 
2,6-Dinitrotoluene 6.1E+4* <380 <370 <380 <370 <370 
2-Chloronaphthalene 3.9E+6* <380 <370 <380 <370 <370 
2-Chlorophenol 6.4E+4* <380 <370 <380 <370 <370 
2-Methylnaphthalene NE <380 <370 <380 <370 <370 
2-Methylphenol 3.1E+6* <380 <370 <380 <370 <370 
2-Nitroaniline 3.7E+3* <380 <370 <380 <370 <370 
2-Nitrophenol NE <380 <370 <380 <370 <370 
3,3'-Dichlorobenzidine 1.1E+4 <380 <370 <380 <370 <370 
3-Nitroaniline NE <380 <370 <380 <370 <370 
4,6-Dinitro-2-methylphenol NE <380 <370 <380 <370 <370 
4-Bromophenyl-phenylether NE <380 <370 <380 <370 <370 
4-Chloro-3-methylphenol NE <380 <370 <380 <370 <370 
4-Chloroaniline 2.4E+5* <380 <370 <380 <370 <370 
4-Chlorophenyl-phenylether NE <380 <370 <380 <370 <370 
4-Methylphenol 3.1E+5* <380 <370 <380 <370 <370 
4-Nitroaniline NE <380 <370 <380 <370 <370 
4-Nitrophenol 4.9E+5* <380 <370 <380 <370 <370 
Acenaphthene 2,800,000 <380 <370 <380 <370 <370 
Acenaphthylene NE <380 <370 <380 <370 <370 
Anthracene 1.6E+7 <380 <370 <380 <370 <370 
Benzidine 21 <380 <370 <380 <370 <370 
Benzo[a]anthracene 6.2E+3 <380 <370 <380 <370 <370 
Benzo[a]pyrene 6.2E+2 <380 <370 <380 <370 <370 
Benzo[b]fluoranthene 6.2E+3 <380 <370 <380 <370 <370 
Benzo[g,h,I]perylene NE <380 <370 <380 <370 <370 
Benzo[k]fluoranthene 6.2E+4 <380 <370 <380 <370 <370 
Benzoic acid 1.0E+8* <770 <750 <760 <740 <740 
Benzyl alcohol 1.8E+7* <380 <370 <380 <370 <370 
bis(2-Chloroethoxy)methane NE <380 <370 <380 <370 <370 
bis(2-Chloroethyl)ether 4.4E+3 <380 <370 <380 <370 <370 
bis(2-Ethylhexyl)phthalate 6.0E+3 <380 <370 <380 <370 <370 
Butylbenzylphthalate 2.4E+5* <380 <370 <380 <370 <370 
Carbazole 2.4E+4* <380 <370 <380 <370 <370 
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Table 7-15. SVOC Analytical Results from the Ramp Area Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 
 

Analyte 
NMED 

Residential SSL 
μg/kg 

SB09 
(7.0) μg/kg 

SB10 
(7.0) 
μg/kg 

SB11 
(7.0) μg/kg 

SB12 
(7.0) μg/kg 

SB13 
(7.0) μg/kg 

Chrysene 6.1E+5 <380 <370 <380 <370 <370 
Di-n-butylphthalate NE <380 <370 <380 120 J 270 J 
Di-n-octylphthalate 1.2E+6* <380 <370 <380 <370 <370 
Dibenz[a,h]anthracene 6.2E+2 <380 <370 <380 <370 <370 
Dibenzofuran 2.9E+5 <380 <370 <380 <370 <370 
Diethylphthalate 4.9E+7 <380 <370 <380 <370 <370 
Dimethylphthalate 1.0E+8 <380 <370 <380 <370 <370 
Fluoranthene 2.3E+6 <380 <370 <380 <370 <370 
Fluorene 2.1E+6 <380 <370 <380 <370 <370 
Hexachlorobenzene 3.0E+3 <380 <370 <380 <370 <370 
Hexachlorobutadiene 1.2E+4 <380 <370 <380 <370 <370 
Hexachlorocyclopentadiene 4.2E+5 <380 <370 <380 <370 <370 
Hexachloroethane 6.1E+4 <380 <370 <380 <370 <370 
Indeno[1,2,3-cd]pyrene 6.2E+3 <380 <370 <380 <370 <370 
Isophorone 5.1E+6 <380 <370 <380 <370 <370 
N-Nitroso-di-n-propylamine 70* <380 <370 <380 <370 <370 
N-Nitrosodiphenylamine 9.9E+5 <380 <370 <380 <370 <370 
Naphthalene 5.3E+4 <380 <370 <380 <370 <370 
Nitrobenzene 1.7E+4 <380 <370 <380 <370 <370 
Pentachlorophenol 3.0E+3* <380 <370 <380 <370 <370 
Phenanthrene 1.8E+6 <380 <370 <380 <370 <370 
Phenol 3.7E+7 <380 <370 <380 <370 <370 

  < - Not Detected - less than the given laboratory reporting limit 
  * - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels 

  ** - Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals 
  ^ - Level is based on Total Xylenes (m,p, and o) 
  Italics - Result is greater than the laboratory reporting limit 
 

 
 

Table 7-16. Pesticide and PCB Analytical Results from the Ramp Area Soil Borings, RFI, 
SWMU 159 

Investigation # 4, 2002 
Source: BAE, 2004c 

 

Analyte 
NMED 

Residential SSL 
μg/kg 

SB09 
(7.0) μg/kg 

SB10 
(7.0) μg/kg 

SB11 
(7.0) μg/kg 

SB12 
(7.0) μg/kg 

SB13 
(7.0) μg/kg 

4,4'-DDD                       2.4E+4 <3.8 <3.7 <3.8 <3.7 <3.7 

4,4'-DDE                       1.7E+4 <3.8 <3.7 <3.8 <3.7 <3.7 

4,4'-DDT                       1.7E+4 <3.8 <3.7 <3.8 <3.7 <3.7 

Aldrin                         2.9E+2 <2 <1.9 <1.9 <1.9 <1.9 

alpha-BHC                      9.0E+2 <2 <1.9 <1.9 <1.9 <1.9 

alpha-Chlordane NE <2 <1.9 <1.9 <1.9 <1.9 

Aroclor-1016                   3.9E+3 <38 <37 <38 <37 <37 

Aroclor-1221                   2.2E+3 <76 <74 <75 <73 <73 

Aroclor-1232                   2.2E+3 <38 <37 <38 <37 <37 

Aroclor-1242                   2.2E+3 <38 <37 <38 <37 <37 
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Table 7-16. Pesticide and PCB Analytical Results from the Ramp Area Soil Borings, RFI, 
SWMU 159 

Investigation # 4, 2002 
Source: BAE, 2004c 

 

Analyte 
NMED 

Residential SSL 
μg/kg 

SB09 
(7.0) μg/kg 

SB10 
(7.0) μg/kg 

SB11 
(7.0) μg/kg 

SB12 
(7.0) μg/kg 

SB13 
(7.0) μg/kg 

Aroclor-1248                   1.1E+3 <38 <37 <38 <37 <37 

Aroclor-1254                   1.1E+3 <38 <37 <38 <37 <37 

Aroclor-1260                   1.1E+3 <38 <37 <38 <37 <37 

beta-BHC                       3.2E+3 <2 <1.9 <1.9 <1.9 <1.9 

delta-BHC                      NE <2 <1.9 <1.9 <1.9 <1.9 

Dieldrin                       3.0E+2 <3.8 <3.7 <3.8 <3.7 <3.7 

Endosulfan I                   NE <2 <1.9 <1.9 <1.9 <1.9 

Endosulfan II                  NE <3.8 <3.7 <3.8 <3.7 <3.7 

Endosulfan sulfate             NE <3.8 <3.7 <3.8 <3.7 <3.7 

Endrin                         1.8E+4 <3.8 <3.7 <3.8 <3.7 <3.7 

Endrin aldehyde                NE <3.8 <3.7 <3.8 <3.7 <3.7 

Endrin ketone NE <3.8 <3.7 <3.8 <3.7 <3.7 

gamma-BHC (Lindane)        4.4E+3 <2 <1.9 <1.9 <1.9 <1.9 

gamma-Chlordane NE <2 <1.9 <1.9 <1.9 <1.9 

Heptachlor                     1.1E+3 <2 <1.9 <1.9 <1.9 <1.9 

Heptachlor epoxide             53* <2 <1.9 <1.9 <1.9 <1.9 

Methoxychlor                   3.1E+5* <20 <19 <19 <19 <19 

Toxaphene                      4.4E+3 <200 <190 <190 <190 <190 
  < - Not Detected - less than the given laboratory reporting limit 

* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels 
  NE - A screening level has not been established 
 

Table 7-17. Herbicide Analytical Results from the Ramp Area Soil Borings, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED  

Residential SSL 
μg/kg 

SB09 
(7.0) 
μg/kg 

SB10 
(7.0) 
μg/kg 

SB11 
(7.0) 
μg/kg 

SB12 
(7.0) 
μg/kg 

SB13 
(7.0) 
μg/kg 

2,4,5-T                       6.1E+5* <3.1 <3 <3 <3 <3 

2,4,5-TP                      4.9E+5* <3.1 <3 <3 <3 <3 

2,4-D                         6.9E+5* <3.1 <3 <3 <3 <3 

2,4-DB                        4.9E+5* <3.1 <3 <3 <3 <3 

Dicamba                       1.8E+6* <3.1 <3 <3 <3 <3 

Dichlorprop NE <3.1 <3 <3 <3 <3 

Dinoseb                       6.1E+4* <3.1 <3 <3 <3 <3 
  < - Not Detected - less than the given laboratory reporting limit. 

* - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
  NE - A screening level has not been established. 
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Table 7-18. Explosive Analytical Results from Ramp Area, RFI, SWMU 159 
Investigation # 4, 2002 

Source: BAE, 2004c 

Analyte 
NMED 

Residential SSL 
mg/kg 

SB09 
(7.0) 

mg/kg 

SB10 
(7.0) 

mg/kg 

SB11 
(7.0) 

mg/kg 

SB12 
(7.0) 

mg/kg 

SB13 
(7.0) 

mg/kg 

1,3,5-Trinitrobenzene          1.8E+3* <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dinitrobenzene             6.1* <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,6-Trinitrotoluene          31 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dinitrotoluene             1.2E+2 <0.5 <0.5 <0.5 <0.5 <0.5 
2,6-Dinitrotoluene             61* <0.5 <0.5 <0.5 <0.5 <0.5 
2-Amino-4,6-Dinitrotoluene     NE <0.5 <0.5 <0.5 <0.5 <0.5 
2-Nitrotoluene                 3.7E+2** <0.5 <0.5 <0.5 <0.5 <0.5 
3-Nitrotoluene                 3.7E+2** <0.5 <0.5 <0.5 <0.5 <0.5 
4-Amino-2,6-Dinitrotoluene     NE <0.5 <0.5 <0.5 <0.5 <0.5 
4-Nitrotoluene                 3.7E+2** <0.5 <0.5 <0.5 <0.5 <0.5 
HMX                            3.1E+3 <0.5 <0.5 <0.5 <0.5 <0.5 
Nitrobenzene                   17 <0.5 <0.5 <0.5 <0.5 <0.5 
RDX                            44 <0.5 <0.5 <0.5 <0.5 <0.5 
Tetryl                         NE <0.5 <0.5 <0.5 <0.5 <0.5 

 < - Not Detected - less than the given laboratory reporting limit 
 * - Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
 NE - A screening level has not been established. 
 

Table 7-19. Comparison of 1998 Confirmation Sample Results to 2006 NMED SSLs, ACA, SWMU 157 
Investigation # 5 

Source: ACA Report, 2007 

Sample ID 
Arsenic 

mg/kg 

Barium 

mg/kg 

Cadmium 

mg/kg 

Chromium 

mg/kg 

Lead 

mg/kg 

Mercury 

mg/kg 

Selenium 

mg/kg 

Silver 

mg/kg 

Detection Limit 2.0 2.0 0.50 5.0 1.2 – 4.8 2.0 2.0 2.0 

NMED Residential SSL 3.9 15,600 39 234* 400 23 391 391 

ORC-16JUN98-S-7 ND 220 ND 27 9.5 ND 3.4 ND 

ORC-16JUN98-S-8 ND 230 ND 21 150 0.33 3.7 ND 

ORC-16JUN98-S-9 ND 200 3.9 20 27 ND ND 250 

ORC-16JUN98-S-10 ND 81 ND 7.4 3.7 ND ND ND 

ORC-16JUN98-S-11 ND 270 3.6 23 60 ND ND ND 

ORC-16JUN98-S-12 ND 250 1.0 26 15 ND 3.9 ND 

ORC-16JUN98-S-13 ND 250 1.0 23 11 0.54 ND ND 

ORC-16JUN98-S-14 ND 170 ND 16 4.2 0.24 ND ND 

ORC-16JUN98-S-15 ND 240 ND 20 7.4 0.20 ND ND 

ORC-16JUN98-S-16 ND 200 ND 25 5.4 0.22 ND 3.5 

ORC-16JUN98-S-17 ND 230 ND 20 2.9 ND ND ND 

ORC-16JUN98-S-18 ND 230 ND 22 4.4 0.12 ND ND 

ND  Not Detected                                        * NMED SSL for Hexavalent Chromium 
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Table 7-20. Confirmation Sample Results from the ORC Landfill C, ACA, SWMU 159 
Investigation # 5, 2006 

Source: WTS, 2007a 

Sample ID Sample Type Arsenic 
mg/kg 

Barium 
mg/kg 

Cadmium 
mg/kg 

Chromium 
mg/kg 

Lead 
mg/kg 

Mercury 
mg/kg 

Selenium 
mg/kg 

Silver 
mg/kg 

Perchlorate 
µg/kg 

 NMED SSL 
Residential 3.9 15,600 39 234* 400 23 391 391 7,800** 

OSRC-0159-CS-001 confirmation <1.00 133 1.35 19.6 17.9 <0.0400 <1.00 0.852 1.9 
OSRC-0159-CS-002 confirmation <1.00 114 1.16 17.2 15.0 <0.0400 <1.00 0.961 0.53J 
OSRC-0159-CS-003 confirmation <1.00 <1.00 1.09 10.9 14.5 <0.0400 <1.00 <0.200 0.44J 
OSRC-0159-CS-103 confirmation <1.00 108 1.33 18.1 16.3 <0.0400 <1.00 0.741 1.5 
OSRC-0159-CS-004 confirmation <1.00 198 0.922 14.9 11.1 <0.0400 <1.00 <0.200 1.5 
OSRC-0159-CS-005 confirmation <1.00 168 1.27 19.8 17.3 <0.0400 <1.00 <0.200 2.1 
OSRC-0159-CS-006 confirmation <1.00 101 1.14 16.7 17.9 <0.0400 <1.00 <0.200 1.3 
OSRC-0159-CS-007 confirmation <1.00 197 1.31 19.9 18.0 <0.0400 <1.00 <0.200 1.3 
OSRC-0159-CS-008 confirmation <1.00 224 1.46 23.4 20.5 <0.0400 <1.00 <0.200 1.3 
OSRC-0159-CS-009 confirmation <1.00 136 1.23 19.7 17.6 <0.0400 <1.00 <0.200 1.5 
OSRC-0159-CS-010 confirmation <1.00 235 1.45 22.7 23.0 <0.0400 <1.00 <0.200 1.3 
OSRC-0159-CS-110 confirmation <1.00 178 1.60 24.9 26.9 <0.0400 <1.00 <0.200 2.2 
OSRC-0159-CS-011 confirmation <1.00 162 1.47 22.5 22.7 <0.0400 <1.00 <0.200 0.59J 
OSRC-0159-CS-012 confirmation <1.00 175 0.984 16.0 12.8 <0.0400 <1.00 <0.200 2.2 
OSRC-0159-CS-015 overburden <1.00 <1.00 <0.500 <1.00 <1.00 <0.0400 <1.00 <0.200 0.87J 
OSRC-0159-CS-016 overburden <1.00 200 1.70 16.8 14.5 <0.0400 <1.00 <0.200 1.5 
OSRC-0159-CS-017 background <1.00 132 1.07 17.0 12.8 <0.0400 <1.00 <0.200 1.8 
OSRC-0159-CS-018 background <1.00 111 1.17 17.8 12.2 <0.0400 <1.00 <0.200 2.0 
OSRC-0159-BS-001 background <1.00 224 0.981 13.8 12.1 <0.0400 <1.00 1.44 NA 
OSRC-0159-BS-002 background <1.00 380 1.25 18.1 14.9 <0.0400 <1.00 1.14 NA 
OSRC-0159-BS-003 background <1.00 77.2 1.01 15.3 13.0 <0.0400 <1.00 1.10 NA 
OSRC-0159-BS-004 background <1.00 117 1.52 22.9 18.7 <0.0400 <1.00 0.995 NA 
OSRC-0159-FS-001 fill sample <1.00 140 0.954 16.9 12.1 <0.0400 <1.00 <0.200 NA 
OSRC-0159-FS-002 fill sample <1.00 190 1.12 18.3 13.7 <0.0400 <1.00 <0.200 NA 
OSRC-0159-FS-003 fill sample <1.00 163 0.934 16.3 10.9 <0.0400 <1.00 <0.200 NA 
OSRC-0159-FS-004 fill sample <1.00 163 0.846 15.1 10.0 <0.0400 <1.00 <0.200 NA 
OSRC-0159-FS-005 fill sample <1.00 138 0.848 15.7 11.3 <0.0400 <1.00 <0.200 NA 
OSRC-0159-FS-006 fill sample <1.00 159 1.04 17.8 12.1 <0.0400 <1.00 <0.200 NA 

Notes:        * NMED SSL for Hexavalent Chromium.         ** NMED SSL Not Established.  EPA Region VI Human Health Medium Specific Residential Screening Level given.      NA  Not Analyzed 
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Table 7-21. Comparison of 1998 Confirmation Sample Results to 2006 NMED SSLs, SWMU 158, LDU-19 
Investigation # 6 

Source: Radjan 1998 and WTS 2007b 

Sample ID Arsenic 
mg/kg 

Barium 
mg/kg 

Cadmium 
mg/kg 

Chromium 
mg/kg 

Lead 
mg/kg 

Mercury 
mg/kg 

Selenium 
mg/kg 

Silver 
mg/kg 

Detection Limit 2.0 2.0 0.50 5.0 1.2 – 4.8 2.0 2.0 2.0 

NMED Residential SSL 3.9 15,600 39 234* 400 23 391 391 

ORC-16JUN98-S-29 ND 240 ND 20 3.8 0.31 ND ND 

ORC-16JUN98-S-30 ND 220 ND 20 8.2 0.31 ND ND 

ORC-16JUN98-S-31 ND 260 ND 21 4.9 0.52 ND ND 

ORC-16JUN98-S-32 ND 260 ND 25 ND 0.92 ND ND 

ORC-16JUN98-S-33 ND 230 ND 22 5.7 0.19 ND ND 

ORC-16JUN98-S-34 ND 230 ND 24 3.7 0.15 ND ND 

ORC-16JUN98-S-35 ND 250 1.3 24 8.2 0.13 ND ND 

ORC-16JUN98-S-36 ND 260 ND 22 1.4 0.29 ND ND 

ORC-16JUN98-S-37 ND 200 ND 21 3.2 0.10 ND ND 

ORC-16JUN98-S-38 ND 230 ND 26 ND 0.53 ND ND 

ORC-16JUN98-S-39 ND 290 ND 29 ND 0.18 ND ND 

ORC-16JUN98-S-40 ND 250 ND 28 ND 0.14 3.3 ND 

ORC-16JUN98-S-41 ND 260 ND 22 4.6 0.16 ND ND 

ORC-16JUN98-S-42 ND 270 ND 24 ND 0.11 4.2 ND 

Notes:    ND  Not Detected    * NMED SSL for Hexavalent Chromium 
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8. SWMU 167: Malpais Site 

8.1 Summary  

During a 1999 WSMR Range-wide aboveground storage tank (AST) survey, a leaking 
diesel AST was identified at the Malpais site.  The tank capacity was approximately 
2,000 gal.  Once identified, the NMED Chief of the Groundwater Protection and 
Remediation Bureau was notified on February 3, 1999 of the release in accordance 
with Chapter 6.2, Section 1203 of Title 20 in the New Mexico Code.  The AST had not 
been in use for approximately 10 years when it was discovered in 1999.   

A Soil and Preliminary Groundwater Investigation (MEVATEC, 1999a) identified 
significant concentrations of diesel in the subsurface at two Malpais site locations, one 
beneath the AST and the other beneath the north end of the product lines.  Based on 
the results of this investigation, WSMR proposed the removal of source area soils with 
a TPH concentration above 1,000 mg/kg, which met abatement requirements set forth 
in NMAC, Chapter 6, Part 2, Section 4103 A & B.  The site was added to the WSMR 
HSWA Corrective Action Module of the RCRA Part B Permit (Federal ID No. 
NM2750211235) as SWMU 167 by the NMED Hazardous Waste Bureau in June 
2000.   

Following the previous investigations, the NMED required that an evaluation of Methyl 
tert butyl ether (MTBE) and lead be performed at the site.  A RFI was performed in 
2002.  The RCRA Facility Investigation (RFI) Report (MEVATEC, 2002a) indicated that 
diesel was the only petroleum product released at SWMU 167.  No MTBE was 
detected in any samples.  The distribution of diesel in the subsurface was 
concentrated beneath the former AST location and a likely former generator location at 
the north end of the product lines, which was consistent with the findings of previous 
investigations. The RFI also indicated that diesel contamination had not impacted 
groundwater at the Malpais site.  No dissolved organics were detected in groundwater 
at the site, and the groundwater is not potable due to high salinity.  The human health 
risk assessment noted that since concentrations in both soil and groundwater at the 
Malpais site do not exceed Tier I risk based screening levels (RBSL), no further action 
was recommended.  Similarly, the ecological risk assessment indicated a low risk to 
the environment.  The RFI report recommended remediation of soils in the immediate 
vicinity of each release site with a TPH remediation level of 5,000 ppm based on 1993 
New Mexico Oil Conservation Division guidelines. 
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Following completion of the RFI, WSMR proceeded with remediation of SWMU 167 as 
a voluntary corrective action (VCA) in order to expedite closure of the site.  The 
NMED was officially notified of WSMR’s intent and provided with the Work Plan for 
the Voluntary Corrective Action at the Malpais Site on White Sands Missile Range in 
March 2004.  A cleanup criterion of 880 mg/kg TPH-DRO was established based on 
the NMED’s TPH Screening Guidelines (NMED, 2003) for residential exposure to 
diesel #2.  Contaminated soil was excavated from both areas impacted by releases 
at the site and disposed of offsite. Following collection of confirmation samples 
ensuring that the cleanup criterion was met, the excavations were backfilled with 
clean fill.  A VCA Report submitted to NMED on September 2004 for soil removal and 
other related field activities, summarized the soil excavation activities at the two 
identified release areas.  Based on the results of the program, No Further Action was 
proposed.   

On January 24, 2006, the NMED approved the VCA report and required no further 
investigation at the Malpais site.  The NMED response indicated that SWMU 167 was 
eligible for NFA determination and that WSMR must submit a separate petition for a 
Class 3 permit modification request to remove SWMU from its permit (Appendix 8C, 
pg. 8C-6). 

8.2 Site Description and Operational History  

8.2.1 Site Description  

The Malpais site (SWMU 167) served as a support installation for WSMR’s ongoing 
military mission.  SWMU 167consisted of a diesel AST located approximately 40 miles 
northwest of Alamogordo, NM on the northeastern portion of the Range along the 
southern edge of the Malpais lava flow (Figure 8-1 Appendix 8A, page 8A-1).  The 
SWMU 167 site plan is provided in Figure 8-2 (Appendix 8A, Page 8A-2).  The diesel 
AST and associated product line were likely used to provide fuel for a field generator 
(Photograph 8-1 Appendix 8A, pg 8A-6).  With technological advances and a shift at 
WSMR to the use of mobile support facilities, the need for the site ceased and was 
abandoned in approximately 1989.   

8.2.2 Operational History  

Prior to 1989, the former AST at SWMU 167 was reportedly used to fuel field 
equipment and a site generator.  During a WSMR Range-wide survey, the AST at 
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Malpais was observed to have leaked.  The NMED was notified following the discovery 
and the AST contents, the AST, concrete pedestals and product lines were removed in 
February 1999.  The site was added to the HSWA Corrective Action Module of the 
RCRA Part B Permit (Federal ID No.  M2750211235) as SWMU 167 by the NMED 
HWB in June 2000. 

8.3 Land Use  

8.3.1 Current 

SWMU 167 is currently an abandoned site with no foreseeable future use.  However, 
the land surrounding the site is actively used for WSMR’s military missions.  The AST 
and associated product lines were removed in 1999 and impacted soil was removed in 
2004.  The excavated area was backfilled with clean fill. 

8.3.2 Future/Proposed 

There are no future land uses proposed for the Malpais Site.  However, WSMR is an 
integral part of the defense system of the United States; therefore, the Range will 
remain active for the foreseeable future. 

8.4 Investigative Activities 

8.4.1 Summary  

Environmental investigations at the site detected the presence of several typical diesel 
fuel constituents and delineated two distinct release areas. These investigations did 
not show that contamination had spread to the groundwater, which was located as 
shallow as 26 ft bgs at the time of the initial investigations in 1999.  Following 
completion of a RFI, WSMR proposed to remediate the site as a VCA.  This option 
was selected to expedite closure of the site, as investigations did not describe a 
complex spill scenario and an obvious remedy was available.   
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8.4.2 Investigation #1:  Source Removal and Initial Characterization (MEVATEC, 1999a) 

8.4.2.1 Non-sampling Data Collection  

Following the identification of the AST release, the AST contents (approximately 450 
gal of diesel), the AST, associated concrete pedestals, and approximately one cubic 
yard of contaminated surface soil were removed on February 3, 1999.  The ground 
surface in the area of excavation was covered with surrounding soil until further 
investigation was completed.  On February 18, 1999, the product lines from the AST 
were removed. 

8.4.2.2 Sampling Data Collection  

Following removal of the AST and product lines, a series of hand auger investigations 
was conducted to identify the extent of the release.  Characterization samples were 
collected starting at the apparent points of release then proceeded away from these 
points in the cardinal directions.  Each hand augered boring was completed to a depth 
beneath identifiable contamination or refusal.  Seven locations were advanced as part 
of this initial investigation in the vicinity of the former tank (Center, North, South, East, 
East-1, East-2, and West) (Figure 8-2, Appendix 8A, pg 8A-2).  Soil samples were 
collected at approximate 5-ft intervals in each boring for TPH analyses using EPA 
Method 8015 modified for DRO. Based on the results, the horizontal extent of the 
release was determined to be 12 ft to 15 ft in all directions from the former tank.  The 
vertical extent was not fully defined.  

Following removal of the product lines in February 1999, three confirmatory samples 
(L-S, L-C, and L-N) were collected from approximately 2 ft beneath the former product 
lines for TPH-DRO analyses (Figure 8-2, Appendix 8A, p. 8A-2).  To further delineate 
the contamination at the north end of the product lines, a total of 10 hand auger 
borings (L-center, L-north, L-north-2, L-North-3, L-east, L-east-2, L-south, L-south-2, L-
west, and L-west-2) were advanced in March 1999.   

8.4.2.3 Data Gaps 

The vertical extent of contamination was not fully defined by the preliminary hand 
auger investigations.  In addition, there was no available information on the depth to 
groundwater or groundwater quality at the site.  
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8.4.2.4 Results and Conclusions  

The preliminary hand auger investigations identified releases of diesel fuel at the 
location of the former AST and at the north end of the product line.  Concentrations of 
TPH-DRO in soil beneath the former tank ranged from 6 mg/kg to 10,000 mg/kg 
(Center, depth 14.5-15.0 ft).  TPH-DRO was present in soils beneath the tank above 
100 mg/kg at 24-25 ft bgs.  Concentrations of TPH-DRO in soil beneath the north end 
of the former product lines and former generator ranged from 5 mg/kg to 17,100 mg/kg 
(L-north-2, depth 4.0-4.5 ft).  TPH-DRO was present in soil at 6,360 mg/kg at 14.5-15.0 
ft bgs in the center of the contamination at the north end of the product lines.  The 
results of this investigation are provided in Tables 8-1, 8-2 and 8-3 (Appendix 8B, pgs. 
8B-1 – 8B-2).  Based on these results, it was determined that additional investigation 
using a drill rig was required to determine the vertical extent of contamination.  

8.4.3 Investigation #2:  Soil and Preliminary Groundwater Investigation (MEVATEC, 1999a) 

8.4.3.1 Non-sampling Data Collection  

Prior to initiating the drilling investigation in May 1999, utility and UXO clearances were 
performed.  Once the locations for SB-01 through SB-04 were selected, a level loop 
and level rod were used to determine ground surface elevation relative to the concrete 
foundation of Building 31152, which was assumed to be 100 ft.  The piezometers were 
used only to determine the potentiometric surface at the site (i.e., no soil or 
groundwater samples were collected).     

A WSMR Biologist completed surveys to evaluate erosion potential at the proposed 
soil borings locations at the Malpais Site.  Based on the site conditions, investigation 
activities were not anticipated to increase the erosion potential of the site and the 
minimal disturbance associated with the soil borings was expected to naturally 
attenuate through re-colonization of plants and soil deposition.   

A qualitative evaluation of potential exposure pathways was provided.  Based on the 
data and site conditions, the report concluded that the soil, groundwater, surface 
water, and air pathways were all considered incomplete.     
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8.4.3.2 Sampling Data Collection  

A phased approach was used for the investigation of SWMU 167.  Four soil borings 
(SB-01 through SB-04) were completed for the installation of piezometers (31152-SB-
01 through 31152-SB-04) at 90 degree angles to and approximately 200 yards from 
the former tank location.  The piezometers were used only to determine depth to 
groundwater and groundwater gradient; no soil or groundwater samples were collected 
from the piezometer locations.   

Following completion of the piezometers, five soil borings were advanced at the former 
AST location (31152-SB-05 through 31152-SB-09) and five were advanced at the 
north end of the former product line (31152-SB-10 through 31152-SB-14).  All borings 
were completed to approximately 25 ft bgs.  Soil borings SB-05 and SB-10 were 
completed in the center of each release site and were used to collect grab 
groundwater samples directly from the interior of the augers (31152-SB-05-GB and 
31152-SB-10-GB).  The remaining borings were located at the suspected outer edges 
of the contamination.  Soil samples were collected at five-foot intervals in each boring 
for chemical analysis.  Once the potentiometric surface was defined and the 
approximate extent of diesel contamination was identified, an up gradient monitor well 
(MW-01) was completed north of the release area to evaluate groundwater quality.  
Soil collected from soil borings SB-05 through SB-14 and groundwater grab samples 
collected from the boreholes for SB-05 and SB-10 were analyzed for TPH-DRO 
concentrations using EPA Method 8015.  Groundwater samples collected from up 
gradient well MW-01 were analyzed for conventional groundwater quality parameters.  

8.4.3.3 Data Gaps  

No gaps in the analytical data were reported.   

8.4.3.4 Results and Conclusions  

Data obtained from the piezometers indicated that groundwater beneath SWMU 167 
was encountered at approximately 24.3 to 27.9 ft bgs.  Analysis of potentiometric data 
showed that groundwater flow at the Malpais site is to the south-southeast with 
hydraulic gradient estimates ranging from 0.028 to 0.032 ft/ft.   

As indicated in Table 8-4 (Appendix 8B, pg. 8B-3), elevated TPH were detected to a 
depth of 15 ft bgs in 31152-SB-05 (4,400 mg/kg) located in the center of the release 
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area beneath the former tank and to a depth of 15 ft bgs in 3112-SB-10 (7,900 mg/kg) 
located in the center of the release area beneath the north end of the former product 
lines.  No TPH were detected in the other borings near or around the former AST or 
former product lines. 

No TPH were detected in groundwater collected from the SB-10 borehole, and TPH 
were detected at a concentration of 0.7 mg/L in groundwater collected from the SB-05 
borehole.  However, groundwater collected from a soil boring is not representative of 
true groundwater conditions and is not considered valid data for purposes of 
characterization.   

Results for the analysis of groundwater from background well 31152-MW-01 are 
presented in Table 8-5 (Appendix 8B, pg 8B-3).  The results of the groundwater 
analysis indicate that the groundwater beneath the site is of poor quality (TDS 16,000 
mg/L).  The report stated that since TDS concentrations are above 10,000 mg/L, the 
sample results were not subject to the numerical water quality standards of 20 NMAC 
6.2.3103.  However, other federal and state requirements for protection of human 
health and the environment did apply, including the prohibition on deliberate 
contaminant releases to waters with TDS concentrations greater than 10,000 mg/L.   

Based on investigation results, it was concluded that diesel contamination at the site is 
generally located beneath the former tank location and beneath the north end of the 
product lines.  Diesel contamination in soil was detected between the ground surface 
and approximately 17.5 ft bgs.  A low detection of TPH-DRO was identified in 
groundwater from the borehole beneath the center of the release area for the former 
AST site.  However, the detection of TPH in groundwater from the borehole was 
attributed to cross contamination during drilling. 

Based on the data and site conditions, the report concluded that the soil, groundwater, 
surface water, and air pathways were all considered incomplete.  In addition, two 
remedial alternatives were considered, natural attenuation and source removal.  
Removal of the source area was recommended as the most feasible and rational 
alternative.  The report recommended the removal of all soil with TPH concentrations 
exceeding 1,000 mg/kg.  
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8.4.4 Investigation #3:  Follow-Up Investigation and Groundwater Sampling (MEVATEC, 
2001a) 

A follow-up investigation was conducted in February and April 2001.  The purpose of 
this follow-up investigation was to install a monitor well (31152-MW-02) down gradient 
of the release area and to advance three additional soil borings (31152-SB-15, 31152-
SB-16, and 31153-SB-16) at locations most likely to be representative of the highest 
diesel contamination (Figure 8-3, Appendix 8A, pg 8A-3).  The investigation provided 
supplemental data used for the development of a RFI Work Plan that was entitled 
Work Plan for RCRA Facility Investigation at the Denver and Malpais Sites on White 
Sands Missile Range (MEVATEC, 2001a). 

8.4.4.1 Non-sampling Data Collection  

There was no non-sampling data collection for this event.  

8.4.4.2 Sampling Data Collection  

In February 2001, a down-gradient monitor well (MW-02) and three additional soil 
borings (SB-15, SB-16, and SB-17) were completed for this investigation (Figure 8-3, 
Appendix 8A, pg 8A-3).  Subsurface soil samples were collected from each of the 
three soil borings.  Groundwater samples were collected from up-gradient monitor well 
MW-01 and down gradient monitor well MW-02 in April 2001.  Soil and groundwater 
samples were analyzed for VOCs and SVOCs using EPA methods 8260 and 8270, 
respectively.  In accordance with an agreement between WSMR and the NMED, the 
analytical results for the soil samples were compared to the SSLs adjusted for a DAF 
of 20, as listed in the NMED’s Technical Background Document for Development of 
Soil Screening Levels, dated December 18, 2000 (NMED, 2000a). 

8.4.4.3 Data Gaps  

No gaps in the analytical data were reported.  

8.4.4.4 Results and Conclusions  

Naphthalene and phenanthrene, both possible components of diesel fuel, were 
detected above reporting limits in soil from SB-15 through SB-17.   One naphthalene 
concentration, 0.93 mg/kg, detected in the 9.5 to 10 ft sample from 31152-SB-15, 
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exceeded the DAF 20 value of 0.2 mg/kg (NMED, 2000a).  Phenanthrene was the only 
other diesel component detected in soil.  None of the phenanthrene detections 
exceeded the DAF 20 value of 80,000 mg/kg.  No organic compounds were detected 
in groundwater collected from MW-01 and MW-02.   

The results of the site investigations indicted that diesel contamination at the site was 
located in two locations, beneath the former AST location and beneath the north end of 
the product lines.  Based upon the results of soil and groundwater sampling, the extent 
of contamination had been determined to be from the surface to a depth of 
approximately 17.5 ft. Following completion of this site investigation, the NMED HWB 
requested that the Malpais site be evaluated for MTBE and lead.    

8.4.5 Investigation #4:  RCRA Facility Investigation (MEVATEC, 2002a) 

8.4.5.1 Non-sampling Data Collection  

Following the previously described site investigations, the NMED HWB requested that 
the Malpais site be evaluated for MTBE and lead.  A RCRA Facility Investigation Work 
plan was prepared, submitted, and approved by NMED in November 2001 (Appendix 
8C, pg.8C-1).   

As detailed in the RFI report, human health and ecological risk analyses were 
performed following the Risk Based Decision Making Process (RBDMP) for petroleum 
releases, developed by the NMED.  The data used for the risk analyses were collected 
during the 2002 RFI.  More information on these risk analyses is provided in Section 
8.6. 

A Tier 1 evaluation for risk to human health was completed.  This evaluation provided 
a conservative comparison of observed site contaminant concentrations to applicable 
RBSLs.   The contaminants of concern in soil were detected at levels below Tier 1 
RBSLs.  No COCs were detected in groundwater.  The RFI report concluded that the 
COC concentrations in soil and groundwater were protective of human health.  

A SLERA, a site assessment checklist, and a Site Visit Report were completed to 
evaluate potential ecological risks for the site.  Based on the information collected, the 
RFI report concluded that there is no reasonable potential for detrimental impact to 
potential ecological receptors.     
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8.4.5.2 Sampling Data Collection  

Ten soil borings (SB-18 through SB-27) were advanced and sampled in February 
2002 (Figure 8-4, Appendix 8A, pg. 8A-4).  The borings were advanced to 25 ft bgs 
and soil samples were collected at each boring location at the surface and at 5 ft 
intervals to total depth.  Since the purpose of the investigation was to characterize the 
release for MTBE and lead, these borings were located within the former AST release 
area and within the release area at the north end of the former product lines (former 
generator location), near previous boring locations.  Two additional down gradient 
monitor wells (MW-03 and MW-04) were also installed as part of the RFI.  In April 
2002, groundwater samples were collected from the two newly installed wells and the 
existing up-gradient well (MW-01) and down gradient well (MW-02).   

Soil samples were analyzed for VOCs (including MTBE), SVOCs (including 
phenanthrene and naphthalene, which were detected during the previous 
investigation), RCRA metals (including lead), and TPH-DRO.  Groundwater samples 
were analyzed for total and dissolved RCRA metals (including lead), VOCs (including 
MTBE), SVOCs, TPH-DRO, and standard groundwater physical parameters and 
dissolved anions.   

8.4.5.3 Data Gaps  

No data gaps were reported.  

8.4.5.4 Results and Conclusions  

The analytical results for soils are summarized in Tables 8-6 through 8-10 (Appendix 
8B, pgs 8B-4 through 8B-10).  As indicated in the previous investigations, the borings 
located in the center of the two release areas had the highest concentrations of 
detected TPH-DRO.  Soil data collected from SB-21, located at the center of the area 
under the former AST, showed concentrations of TPH-DRO at 14,000 and 12,000 ppm 
for samples collected at 4-6 ft bgs and 9-11 ft bgs, respectively.  Data from adjacent 
boring SB-20 indicated elevated concentrations of TPH-DRO in soil samples collected 
between 4 ft and 16 ft bgs, and data from SB-18 indicated elevated concentrations of 
TPH-DRO in soil samples collected between 4 ft and 11 ft bgs.  Data from SB-25 at 
the center of the release near the former generator, showed concentrations of TPH-
DRO of 12, 000 and 11,000 ppm in soil samples collected from 4 to 6 ft bgs and 9 to 
11 ft bgs, respectively.  Data collected from SB-23 and SB-26 also indicated elevated 
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concentrations of TPH-DRO for soil samples collected from intermediate depths. No 
MTBE detections were identified in any soil samples.  Very low concentrations of 
common laboratory contaminants (acetone and methylene chloride) were detected in 
most samples.  Two phthalates (bis[2-ethylhexyl]phthalate and di-n-butylphthalate), 
also common laboratory contaminants, were frequently detected at low levels. 
Generally, soil samples with high diesel concentrations also had elevated 
concentrations of SVOCs and low concentrations of VOCs.  Impacted soils at the 
former AST were from borings SB-18, SB-20, and SB-21, and impacted soils at the 
former generator location were from borings SB-23, SB-25, and SB-27.   

The report concluded that no data collected in the areas with the highest diesel 
contamination (SB-21 and SB-25) exceeded NMED SSLs for Industrial/Occupational 
Soils (NMED, 2000a).  Detected concentrations of RCRA metals and organics were 
compared to the screening levels and were all below Industrial/Occupational Soil 
screening levels.   

Detected constituent concentrations in soil were also compared to the DAF-20 in order 
to evaluate the potential for contaminant migration to groundwater.  Lead 
concentrations were consistently detected above the DAF 20 screening level of 0.2 
mg/kg.  The report concluded that detections of lead did not positively correlate with 
high concentrations of diesel.  It was determined that the detected lead concentrations 
were not deposited with fuels and that they represented native conditions.     

Naphthalene was detected at concentrations of 1,300 to 6,400 µg/kg in soil collected at 
SB-24.  This exceeds the 0.2 mg/kg (200 µg/kg) DAF 20 screening level. Pyrene was 
detected above the DAF 20 screening level of 0.6 mg/kg (600 µg/kg) in soil samples 
collected from SB-26.  The report concluded that both naphthalene and pyrene are 
possible components of diesel and are not indicative of the release of a hazardous 
waste. 

DRO were detected in only one of the four groundwater wells.  MW-04 had a 
concentration of 0.27 mg/L, which is just above the detection limit of 0.25 mg/L.  
MW-02, the closest down gradient well to the release, had no detections of DRO.  No 
other VOCs or SVOCs associated with diesel were detected in groundwater at the site.  
Acetone and methylene chloride were detected in groundwater at the site, but these 
constituents were also detected in the field blank, and methylene chloride was 
detected in both trip blanks.   
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The RFI report concluded that the contamination is primarily concentrated beneath the 
former AST and generator.  The report also indicated that although significant 
concentrations of TPH-DRO, as high as 14,000 ppm, were present in soil, diesel 
contamination had not impacted groundwater.  Further, groundwater beneath the site 
is non-potable and is not usable for livestock due to its high salinity (18,000 to 39,000 
ppm TDS).   

As discussed in Section 8.6, human health and ecological risk analyses were 
performed using the RBDMP for petroleum releases.  A NMED Tier 1 evaluation was 
performed for each of the contaminated portions of the site.  All of the soil and 
groundwater data used for the analyses were collected during the 2002 RFI.  For the 
human health evaluation, all resident and child adult pathways were determined to be 
incomplete.  In addition, all exposure scenarios for commercial workers were 
incomplete.  The groundwater ingestion pathway was also determined to be 
incomplete because no drinking or irrigation water wells were located within a 20-mile 
radius of the site.  The only complete exposure pathway identified for groundwater was 
a construction worker working outdoors at a 15-ft excavation depth who could inhale 
vapors from contaminated groundwater (even though no VOCs were detected above 
their detection limits).  Construction workers could also be exposed to contaminated 
subsurface soil during site cleanup activities.  Therefore, the “soil ingestion, inhalation, 
and dermal contact” pathway was also determined to be complete.  All off-site 
pathways were incomplete.  

Representative concentrations were calculated for comparison to the RBSLs.  None of 
the representative constituent concentrations in soil or groundwater exceeded the 
RBSLs.  Therefore, there were no risks associated with exposure to site soils or 
groundwater via the potentially complete exposure pathways.  In addition, the 
ecological risk analysis determined that there was no reasonable potential for 
detrimental impact to potential ecological receptors due to the small size of the spills 
and the lack of any sensitive habitats or species of concern. 

In a July 25, 2001 letter to WSMR, the NMED HWB directed that site cleanup be 
conducted to meet the TPH criteria in Section IV of the Guidelines for Remediation of 
Leaks, Spills, and Releases (NMOCD, 1993).  Based on the scoring system in this 
document, a total score of zero applied to the site, which led to a recommended TPH 
cleanup criterion of 5,000 ppm.  The RFI report indicated that, using this cleanup 
criterion, only a small volume of soil would need to be removed under the former tank 
and former generator.  The report indicated that the excavations would be conducted, 
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confirmation samples would be collected, and that the excavations would be backfilled 
and graded.  These proposed remediation actions would be summarized in a remedial 
action work plan.   

In a letter dated January 12, 2004, the NMED indicated that the RFI Report was 
acceptable, but required WSMR to address some issues specified in an attachment to 
the letter in the remedial action work plan (Appendix 8C, pg. 8C-3).  These issues 
included requirements to submit a VCA Work Plan, comparison of constituent 
concentrations to residential cleanup criteria, use of TPH screening levels in the 
NMED’s 2003 guidelines, and collection of samples from the walls of the excavations 
in addition to the excavation floors.   

8.4.6 Investigation #5:  Voluntary Corrective Action (BAE, 2004a) 

8.4.6.1 Non-sampling Data Collection  

In response to the findings identified within the RFI Report, WSMR initiated a VCA to 
address the diesel contamination and to expedite closure of the Malpais site.  NMED 
was notified of WSMR’s intent and was provided the Work Plan for the Voluntary 
Corrective Action at the Malpais Site on White Sands Missile Range (BAE, 2004a) in 
March 2004. The work plan outlined the approach for excavation of the two spill areas, 
abandonment of monitoring wells and piezometers, disposal of contaminated soils and 
collection of confirmation samples, and backfilling of the excavations.  

Prior to initiating the field work, a cultural resource specialist conducted a site visit to 
ascertain the presence or absence of any archaeological features that would require 
special considerations for protection during field work.  No features of cultural concern 
were identified and the survey report (included as an Appendix in the 2004 VCA 
Report) recommended that a determination of no effect be made. The report for the 
2002 ecological survey that was performed by natural resource specialists to identify 
the presence of any threatened or endangered species or sensitive habitats in the 
vicinity of the site was included as an Appendix to the 2004 VCA report.  None of the 
ecological elements investigated in 2002 were identified at the site. 

A portable global positioning system (GPS) unit was used to locate the previously 
determined center of the two release areas (beneath the former AST and at the 
northwestern end of the former product lines where a generator was presumably 
staged) and to delineate the lateral boundaries of excavation, based on interpolation of 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 111 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

the results of previous investigations.  Physical observations of soil, engineering 
judgment of the on-site supervisor, and the expertise of the excavation foreman were 
used to guide decisions to extend the excavations.  A figure showing the approximate 
extent of excavations at the site is provided as Figure 8-5 (Appendix 8A, pg. 8A-5).  A 
photograph of the excavation at the northwest end of the former product lines is 
provided as Photograph 8-2 (Appendix 8A, pg. 8A-6). 

8.4.6.2 Sampling Data Collection   

Based on the results of characterizations from previous investigations, two zones of 
diesel contamination were identified for separate excavation.  One beneath the former 
AST and one at the northwestern end of the former product lines where equipment 
was presumably staged.  Following the most conservative exposure scenario 
(residential), it was decided that the most protective clean-up goal available was the 
removal of all soil contaminated with DRO concentrations above 880 mg/kg, based on 
the NMED TPH Screening Guidelines (NMED, 2003) for diesel #2. 

As part of the excavation program, soil samples were taken from the bottom of each 
excavation at a point approximately beneath the former points of release.  Samples 
were collected from the bottom and sides of each excavation using an excavator 
bucket.  If sample results indicated detections exceeding 880 mg/kg of TPH DRO for 
either excavation, the excavation was extended an additional 5 ft in depth and/or in a 
lateral direction and the bottom and/or sidewall was again sampled and analyzed 
following the same procedure.  

During the field program, excavated contaminated soil was placed on a double lined 
temporary staging area near the excavation.  The material was promptly transferred to 
a more permanent bermed double lined staging area.  On completion of excavation 
and on receipt of confirmation sampling results for soil samples collected from the 
base of the excavation and sidewalls, the excavation sites were backfilled using clean 
fill material (Photograph 8-3, Appendix 8A, pg. 8A-7).  Soil samples were collected 
from two borrow sources for TCLP RCRA metals.  After receiving WSMR approval, 
both borrow sources were approved for use as clean backfill. 

As part of the corrective action program, the four piezometers and three down gradient 
monitor wells (MW-02, MW-03 and MW-04) were abandoned.  The up gradient well 
(MW-01) was preserved for future WSMR regional groundwater monitoring. 
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8.4.6.3 Data Gaps  

No gaps in the analytical data were reported.  

8.4.6.4 Results and Conclusions  

• As stated previously, a DRO cleanup goal of 880 mg/kg was established based on 
the 2003 NMED TPH Screening Guidelines (NMED, 2003).  The excavation at the 
former AST was ultimately extended to a depth of approximately 27 ft bgs and the 
excavation beneath the northwestern end of the former supply line reached a final 
depth of approximately 30 ft bgs.  A continuous lean clay layer was encountered at 
the bottom of both excavations and no evidence of further contamination of in situ 
soils was noted.  The approximate limits of the excavation are shown on Figure 8-
5 (Appendix 8A, pg. 8A-5).   

• As part of the excavation program, approximately 3,500 cu yds of diesel 
contaminated soil was removed from the Malpais site for off-site disposal at a 
licensed land farming facility (DP-1051).  To verify that the cleanup objective was 
met confirmation soil samples were taken from each excavation and submitted for 
laboratory analysis of TPH-DRO prior to backfilling the excavation.  The results of 
the confirmation soil samples are presented in Tables 8-11and 8-12 (Appendix 8B, 
pg. 8B-12). As shown in these tables, the residual TPH in soils were well below 
the cleanup criterion of 880 mg/kg.  Once the analytical results were obtained and 
reviewed, the excavations were backfilled with clean fill from one of two borrow 
sources off-Range.  Soil samples were collected from the borrow sources for 
TCLP RCRA metals analysis.  After receiving WSMR approval, both borrow 
sources were approved for use as clean backfill.  

• Based on the activities conducted for corrective action and results from 
confirmation sampling, the VCA report proposed NFA for site related conditions.   

• The proposed recommendation was based on the following: 

• The majority of diesel-contaminated soil resulting from the AST and associated 
piping at Malpais site was removed.  
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• Confirmation samples taken from excavation sidewalls and floors at the points 
most likely to have residual contamination demonstrated that no soil contaminated 
above the clean-up goal of 880 mg/kg TPH-DRO remains at the site.  This cleanup 
goal was based on the NMED-established screening level for diesel #2 under the 
most conservative exposure scenario (residential) and is protective of human and 
environmental health.  

• Contaminated soil was removed for proper disposal at an offsite permitted facility 
and replaced with clean backfill material.  

• No evidence exists to suggest that contamination ever reached the saturated zone 
at the site.  As all contaminated material and contaminant sources have been 
removed, the Malpais site no longer poses a risk to any receptor. 

8.5 Site Conceptual Model  

8.5.1 Nature and Extent of Contamination  

As determined by the previous investigations, site characterization demonstrated that 
the sources of contamination at the Malpais site were the diesel releases from the 
former AST and associated piping.  Two distinct release zones were identified and 
delineated: one beneath the former AST and a second beneath the northwestern end 
of the associated piping (location of the former generator). 

During the remedial investigation, 23 soil samples beneath the generator location were 
found to be contaminated with at least one organic compound above detection limits.  
Five soil samples were found to be contaminated with at least one organic compound 
beneath the former AST location.  None of the RBDMP organic compounds were 
detected in groundwater at the Malpais site and none were detected in soil above the 
RBDMP criteria.   

It was estimated during the VCA planning phase that up to 4,200 cu yds of soil at 
SWMU 167 could be contaminated with diesel fuel at concentrations above the clean-
up level.  However, as detailed within the VCA report, 3,500 cu yds of diesel 
contaminated soil was removed from the SWMU 167 for off-site disposal at a licensed 
land farming facility.  The extent of excavation is provided on Figure 8-5 (Appendix 8A, 
pg. 8A-5). The soil cleanup criterion was established as 880 mg/kg TPH-DRO based 
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on the 2003 NMED guidelines for residential exposure to diesel #2.  The excavations 
were backfilled with clean fill and graded to match the surrounding ground surface.  

8.5.2 Environmental Fate  

A risk assessment was performed under the RFI and serves to characterize the 
environmental fate of the diesel spills in relation to human and ecological receptors. 
This risk assessment was conducted as a Tier 1 evaluation following the RBDMP for 
petroleum releases, developed by the NMED (NMED, 2000).   

As indicated in the RFI Report, the only complete exposure pathways for human intake 
were for construction workers exposed to contaminated material during site cleanup.   
However, representative concentrations in both soil and groundwater at SWMU 167 
did not exceed Tier 1 risk-based screening levels.  There are no drinking water supply 
wells or irrigation wells within 20 miles of the site.  The ecological risk assessment 
determined that there was no reasonable potential for detrimental impact to potential 
ecological receptors due to the small size of the spills and the lack of any sensitive 
habitats or species of concern.   

8.6  Site Assessments  

8.6.1 Human Health Screening and Risk Assessments 

Following the preliminary soil and groundwater assessment in 1999, a qualitative 
evaluation of potential exposure pathways was completed.  Based on the data and site 
conditions, the report concluded that the soil, groundwater, surface water, and air 
pathways were all considered incomplete (MEVATEC, 1999a).     

Human health and ecological risk analyses were performed using the RBDMP for 
petroleum releases (NMED, 2000).  A NMED Tier 1 evaluation was performed for each 
of the contaminated portions of the site.  All of the soil and groundwater data used for 
the analyses were collected during the 2002 RFI.  For the human health evaluation, all 
resident and child adult pathways were determined to be incomplete.  In addition, all 
exposure scenarios for commercial workers were incomplete.  The groundwater 
ingestion pathway was also determined to be incomplete because no drinking or 
irrigation water wells were located within a 20-mile radius of the site.  The only 
complete exposure pathway identified for groundwater was a construction worker 
working outdoors at a 15-ft excavation depth who could inhale vapors from 
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contaminated groundwater (even though no VOCs were detected above their 
detection limits).  Construction workers could also be exposed to contaminated 
subsurface soil during site cleanup activities.  Therefore, the “soil ingestion, inhalation, 
and dermal contact” pathway was also determined to be complete.  All off-site 
pathways were incomplete.  

Representative concentrations were calculated for comparison to the RBSLs.  None of 
the representative constituent concentrations in soil or groundwater exceeded the 
RBSLs.  Therefore, there were no risks associated with exposure to site soils or 
groundwater via the potentially complete exposure pathways.  A formal human health 
risk assessment was not completed for SWMU 167 since the results of the screening 
analyses did not exceed action thresholds. In addition, further ecological risk 
assessment was not warranted. 

8.6.2 Ecological Screening and Risk Assessments  

Following the preliminary soil and groundwater assessment in 1999, a qualitative 
evaluation of potential exposure pathways was completed.  Based on the data and site 
conditions, the report concluded that the soil, groundwater, surface water, and air 
pathways were all considered incomplete (MEVATEC, 1999a).     

A SLERA, a site assessment checklist, and a Site Visit Report were completed based 
on the 2002 RFI data to evaluate potential ecological risks for the site.  Based on the 
information collected, the RFI report concluded that there is no reasonable potential for 
detrimental impact to potential ecological receptors due to the small size of the spills 
and the lack of any sensitive habitats or species of concern.  A formal ecological risk 
assessment was not completed for SWMU 167 since the results of the screening 
analyses did not exceed action thresholds.     

8.6.3 Other Applicable Assessments  

Prior to implementation of proposed field work under the VCA program, a site visit by a 
cultural resource specialist was conducted to identify archaeological features that 
could require special considerations for protection during field work.  This survey was 
performed by Human Systems Research, Inc. in November 2003 and identified no 
features of cultural concern. This survey report was included in an Appendix to the RFI 
report (BAE, 2004d).  
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8.7 Proposal for Corrective Action Complete  

8.7.1 Rationale  

In correspondence dated January 24, 2006, the NMED approved the VCA work plan 
and final VCA report (Appendix 8C, pg. 8C-6).  In the correspondence, the NMED 
stated that SWMU 167 was eligible for a NFA determination.  WSMR was required to 
submit a separate petition to NMED for a Class 3 permit modification request to 
remove SWMU 167 from its permit. 

The majority of diesel contaminated soil resulting from the former AST and associated 
piping at Malpais site was removed. The cleanup goal of 880 mg/kg TPH-DRO was 
based on the NMED-established screening level for diesel #2 under the most 
conservative exposure scenario (residential) and is protective of human and 
environmental health.  

Contaminated soil was excavated and properly disposed at an offsite permitted facility 
and replaced with clean backfill material.  Based on groundwater data collected down 
gradient of the release sites, no contamination reached the saturated zone at the site.  
As all contaminated material and contaminant sources have been removed, the 
Malpais site no longer poses a risk to any receptor. 

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 167 to Corrective Action Complete in the permit in 
accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

8.7.2 Criterion  

SWMU 167 is proposed for NFA based on NMED NFA Criterion 5.  The SWMU has 
been characterized and remediated in accordance with current applicable state and 
federal regulations, and the available data indicated that contaminants pose an 
acceptable level of risk under current and projected land use.  
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SWMU 167  
Figures and Photographs 
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Figure 8-1 Location of the Malpais Site at WSMR 
Source: BAE, 2004d 
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Figure 8-2 SWMU 167 Site Plan and Location of Hand Auger and Soil Borings 
Source: MEVATEC, 2002a 
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Figure 8-3 Soil Borings Installed During February 2001 Follow-Up Sampling - Malpais Site 
Source: MEVATEC, 2002a  
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Figure 8-4 New Soil Boring and Wells Location Map - Malpais Site 
Source: MEVATEC, 2002a 
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Figure 8-5 Approximate Extent of Excavations at the Malpais Site  
Source: MEVATEC, 2002a 
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Photograph 8-1 View of the Former AST at the Malpais Site 

 

 

Photograph 8-2 View of the Excavation of the NW End of the Product Line 
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Photograph 8-3 View of the Malpais Site Following Backfill 
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Table 8-1. Investigation #1 - Diesel Range Hydrocarbons Detected below the Former AST 
Source: MEVATEC, 1999b 

Sample Identification 
White Sands NR-MT-AA Chemistry Laboratory 

Analytical Results 
mg/kg 

Detection Limit 
mg/kg 

Center Borehole 
Center, depth 2.0’-2.5’ 1,030 5 
Center, depth 4.5-5.0’ 6,860 5 
Center, depth 9.0’-9.5’ 6,250 5 
Center, depth 10.5’-11.0’ 3,820 5 
Center, depth 14.5’-15.0’ 10,000 5 
Center, depth 20.0’-20.5’ 29 5 
Center, depth 24.5’-25.0’ 435 5 
West Borehole   
West, depth 6”-12” 8 5 
East Boreholes (East, East-1, & East-2) 
East, depth 6”-12” 840 5 
East-1, depth 3.0’-3.5’ 22 5 
East-2, depth 9.5’-10.0’ 23 5 
East-2, depth 14.0’-15.0’ 25 5 
South Borehole 
South, depth 6”-12” 7 5 
South, depth 9.5’-10.0’ 12 5 
South, depth 20.5’-21.0’ 9 5 
North Borehole 
North, depth 6”-12” 26 5 
North, depth 4.5’-5.0’ 7 5 
North, depth 8.0’-8.5’ 6 5 

 

Table 8-2. Investigation #1 - Analytical results of Soil Samples Collected below the Former Product 
Lines 

Source: MEVATEC, 1999b 

 

Sample Identification 
White Sands NR-MT-AA Chemistry Laboratory 

Analytical Results
mg/kg 

Detection Limit
mg/kg 

L-S, depth 3.5’-4.0’ ND1 5 
L-C, depth 3.5’-4.0’ 8 5 
L-N, depth 3.5’-4.0’ 5,600 5 

Note: 1ND-non detection 
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Table 8-3. Investigation #1 - Diesel Range Hydrocarbons Detected below the North End of the Product 
Lines 

Source: MEVATEC, 1999b 

Sample Identification 
White Sands NR-MT-AA Chemistry Laboratory 

Analytical Results
mg/kg 

Detection Limit
mg/kg 

East Boreholes (L-east & L-east-2) 
L-east, depth 9.5’-10.0’ 7 5 
L-east-2, depth 4.5’-5.0’ 10 5 
L-east-2, depth 9.5’-10.0’ 7 5 
L-east-2, depth 14.5’-15.0’ 6 5 
L-east-2, depth 19.5’-20.0’ 5 5 
West Borehole (L-west & L-west-2) 
L-west, depth 6”-12” 6 5 
L-west, depth 4.5’-5.0’ 5 5 
L-west, depth 9.5’-10.0’ 279 5 
L-west-2, depth 6”-12” 5 5 
L-west-2, depth 4.5’-5.0’ 5 5 
L-west-2, depth 9.5’-10.0’ 5 5 
Center Borehole 
L-center, depth 9.5’-10.0’ 352 5 
L-center, depth 14.5’-15.0’ 6,360 5 
L-center, depth 19.5’-20.0’ 6 5 
L-center, depth 23.0’-23.5’ 5 5 
North Boreholes (L-north, L-north-2, & L-north-3) 
L-north, depth 4.5’-5.0’ 13 5 
L-north, depth 9.5’-10.0’ 435 5 
L-north-2, depth 4.0’-4.5’ 17,100 5 
L-north-3, depth 6”-12” 6 5 
L-north-3, depth 4.5’-5.0’ 8 5 
L-north-3, depth 9.5’-10.0’ 6 5 
L-north-3, depth 14.5’-15.0’ 6 5 
South Boreholes (L-south &  L-south-2) 
L-south, depth 4.5’-5.0’ 5 5 
L-south, depth 8.5’-9.0’ 8 5 
L-south-2, depth 6”-12” 5 5 
L-south-2, depth 4.5’-4.0’ 6 5 
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Table 8-4. Investigation #2 - Detected Diesel Range Hydrocarbons Collected from Soil Borings 05 – 014 
Source: MEVATEC, 2002a 

Sample Identification 
Trace Analysis Inc. White Sands NR-MT- 

AA Chemistry Lab 

Analytical Results 
(mg/kg) 

Detection Limit 
(mg/kg) 

Analytical Results 
(mg/kg) 

Detection Limit
(mg/kg) 

Soil Boring 05     
31152-SB-05-(4.5-5.0) 13,000 50 No Sample. 5 
31152-SB-05-(9.5-10.0) 13,000 50 No Sample. 5 
31152-SB-05-(14.5-15.0) 4,400 50 9,230 5 
Soil Boring 06 no detection above laboratory detection limits 
Soil Boring 07 no detection above laboratory detection limits 
Soil Boring 08 no detection above laboratory detection limits 
Soil Boring 09 no detection above laboratory detection limits 
Soil Boring 10 no detection above laboratory detection limits 
31152-SB-10-(4.5-5.0) 3,500 50 No sample. 5 
31152-SB-10-(9.5-10.0) 2,800 50 No sample. 5 
31152-SB-10-(14.5-15.0) 7,900 50 No sample. 5 
Soil Boring 11 no detection above laboratory detection limits 
Soil Boring 12 no detection above laboratory detection limits 
Soil Boring 13 no detection above laboratory detection limits 
Soil Boring 14 no detection above laboratory detection limits 

 

 

Table 8-5. Investigation #2 - Analytical Results Background Well MW-01 
Source: MEVATEC, 2002a 

Analytical 
Parameter 

Trace Analysis Inc. White Sands NR-MT- 
AA Chemistry Lab 

Analytical Results 
(mg/L) 

Detection Limit
(mg/L) 

Analytical Results 
(mg/L) 

Detection Limit 
(mg/L) 

Dissolved Metals     
Barium <0.02 0.02 ND 0.5 
Boron 0.27 0.01 Not analyzed -- 
Iron <0.003 0.003 Not analyzed -- 
Lithium <0.01 0.01 Not analyzed -- 
Manganese <0.001 0.001 Not analyzed -- 
Strontium 52 0.20 Not analyzed -- 
Uranium 0.0355 0.0008 Not analyzed -- 
Dissolved Anion/Cations     
Alkalinaty, Total 190 5.0   
Calcium 850 1.0 2,400 1.0 
Carbonate <5.0 5.0   
Chloride 24,000 2.0 7,100 1.0 
Bicarbonate 190 5.0 Not analyzed -- 
Fluoride 6.2 0.2 Not analyzed -- 
Magnesium 2,900 1.0 370 1.0 
Potassium 120 1.0 8.0 1.0 
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Table 8-5. Investigation #2 - Analytical Results Background Well MW-01 
Source: MEVATEC, 2002a 

Analytical 
Parameter 

Trace Analysis Inc. White Sands NR-MT- 
AA Chemistry Lab 

Analytical Results 
(mg/L) 

Detection Limit
(mg/L) 

Analytical Results 
(mg/L) 

Detection Limit 
(mg/L) 

Sodium 13,000 1.0 2,100 1.0 
Sulfate 9,600 2.0 2,100 1.0 
Physical Characteristics 
and TPH     

Lab pH 7.6 -- 6.7 -- 
TDS 16,000 mg/L -- 14,400 mg/L -- 
TPH-DRO <50.0 ug/L 50 ug/L <0.1 ppm 0.1 ppm 

 

Table 8-6. Investigation #4 - Analytical Results for Concentrations of DRO 
Source: MEVATEC, 2002a 

Boring 
Depth – In feet

0.0-0.5 4.0-6.0 9.0-11.0 14.0-16.0 19.0-21.0 24.0-26.0 
SB18 410 5400 D 3000 D 32 U 30 U 34 U 
SB19 28 U 29 U 28 U 30 U 29 U 32 U 
SB20 720 D 11000 D 7700 D 4100 D 29 U 34 U 
SB21 26 U 14000 D 12000 D 290 29 U 34 U 
SB22 27 U 62 880 D 29 U 30 U 29 U 
SB23 27 U 8100 D 8500 D 29 U 29 U 30 U 
SB24 27 U 28 U 2000 D 2800 D 29 U 30 U 
SB25 28 U 12000 D 11000 D 880 D 28 U 31 U 
SB26 27 U 2700 D 8600 D 28 U 30 U 28 U 
SB27 31 U 27 U 29 U 30 U 28 U 30 U 

LABORATORY FLAGS 
D = The value reported derives from analysis of a diluted sample of the sample extract. 
U = The analyst of interest was no detected to the limit of detection indicated. 

 

Table 8-7. Investigation #4 -Summary of Detections of Metals in Soil Borings 
Source: MEVATEC, 2002a 

Soil Boring 
and Depth Arsenic Barium Cadmium Chromium Lead Mercury Selenium 

SB18-(0.0-0.5) 3.5 129 0.15 B 14.1 12.7 0.019 B 1 
SB18-(4.0-6.0) 3.2 60.4  4.3 4.9  0.46 B 
SB18-(9.0-11.0) 4.5 131  7 6.9  0.82 B 
SB18-(14.0-16.0) 3.2 210 0.18 B 15.8 10.3   
SB18-(19.0-21.0) 2.7 118  12.6 9.3  1.2 
SB18-(24.0-26.0) 3.1 130  20.2 16.8  0.71 B 
SB19-(0.0-0.5) 4.3 154 0.27 B 19.8 14.8 0.031 B 0.7 B 
SB19-(4.0-6.0) 3 64.9  4.5 5.1  0.31 B 
SB19-(9.0-11.0) 2.3 118  7.6 6.5  0.62 B 
SB19-(14.0-16.0) 3.7 360 0.1 B 15.8 9.4  0.68 B 
SB19-(19.0-21.0) 3.9 91.6  12.4 11.6  0.5 B 
SB19-(24.0-26.0) 5 82.1  17.3 24.1  1.5 
SB20-(0.0-0.5) 3.1 119 0.09 B 14.2 11.2 0.015 B 0.64 B 
SB20-(4.0-6.0) 2.8 66.1  4.1 4.8   
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Table 8-7. Investigation #4 -Summary of Detections of Metals in Soil Borings 
Source: MEVATEC, 2002a 

Soil Boring 
and Depth Arsenic Barium Cadmium Chromium Lead Mercury Selenium 

SB20-(9.0-11.0) 3.3 134 0.05 7.8 6.1  0.68 
SB20-(14.0-16.0) 2.7 520 0.19 B 10 5.9  0.37 B 
SB20-(19.0-21.0) 2.6 79.6  10.8 9.1  0.38 B 
SB20-(24.0-26.0) 2.4 46.3  36.5 11.2  1.1 B 
SB21-(0.0-0.5) 1.6 81.5  7.5 8.8 0.01 B 0.7 B 
SB21-(4.0-6.0) 3.3 68.8  4.4 5.3  0.82 B 
SB21-(9.0-11.0) 3.7 121 *  6.6 E 6.3  0.54 B 
SB21-(14.0-16.0) 3.4 159 * 0.09 B 13.3 E 10.1  0.82 B 
SB21-(19.0-21.0) 3.8 94.9 *  11.1 E 10.8 0.015 B 0.64 B 
SB21-(24.0-26.0) 3.2 6620 *  20.1 E 13.6  0.98 B 
SB22-(0.0-0.5) 3.9 136 * 0.29 B 16.9 E 14.1 0.025 B 0.8 B 
SB22-(4.0-6.0) 2 42.3 * 0.11 B 3.7 E 3.7   
SB22-(9.0-11.0) 3.5 136 *  6.5 E 5.8  0.43 B 
SB22-(14.0-16.0) 4.3 248 * 0.09 B 10.1 E 8  0.48 B 
SB22-(19.0-21.0) 4 79.9 * 0.08 B 12.5 E 11.8  0.34 B 
SB22-(24.0-26.0) 2.9 31.7 *  9.3 E 7.4  0.56 B 
SB23-(0.0-0.5) 4.2 151 * 0.37 B 19.2 E 16.2 0.032 B 0.65 B 
SB23-(4.0-6.0) 3.5 83 * 0.06 B 4.7 E 5.3   
SB23-(9.0-11.0) 2.3 136 * 0.05 B 6.7 E 4.9  0.47 B 
SB23-(14.0-16.0) 2.8 170 * 0.14 B 12.1 E 6.7  0.49 B 
SB23-(19.0-21.0) 3.2 43.7 *  10.5 E 7.5  0.61 B 
SB23-(24.0-26.0) 3.4 48.4 *  12.1 E 9.2 0.42 0.84 B 
SB24-(0.0-0.5) 4.3 142 0.43 BN 18.3 E 15.9 0.026 BN 0.68 BN 
SB24-(4.0-6.0) 3 66.4 0.05 BN 5.3 E 5.4  0.29 BN 
SB24-(9.0-11.0) 1.5 97.2 0.14 BN 6.6 E 4.3   
SB24-(14.0-16.0) 3.1 195 0.18 BN 10.8 E 7.5  0.68 BN 
SB24-(19.0-21.0) 2.7 33.6 0.14 BN 8.2 E 6.1   
SB24-(24.0-26.0) 3.4 48.8  11.4 E 8.6  0.62 BN 
SB25-(0.0-0.5) 4.2 153 0.41 B 19.7 35.8 0.026 B 0.69 B 
SB25-(4.0-6.0) 2.3 57.3 0.06 B 4.5 4.8   
SB25-(9.0-11.0) 2.5 99.1 0.06 B 5.5 5.2  0.61 B 
SB25-(14.0-16.0) 2.5 224 0.24 B 11.4 6.7  0.46 B 
SB25-(19.0-21.0) 2.3 65.7 0.16 B 6.9 6.3  0.28 B 
SB25-(24.0-26.0) 3.3 42.8  17.5 9.7  1.2 
SB26-(0.0-0.5) 4.2 156 0.46 N 20 E 16.4 0.024 BN 0.39 BN 
SB26-(4.0-6.0) 1.8 51.7  3.8 E 4.4   
SB26-(9.0-11.0) 2.8 105 0.06 BN 5.3 E 4.8   
SB26-(14.0-16.0) 2.4 212 0.06 BN 7.4 E 5.3  0.3 BN 
SB26-(19.0-21.0) 2 35.3  8.1 E 5.6  0.58 BN 
SB26-(24.0-26.0) 4.8 273 0.12 BN 14.4 E 25.7  0.85 N 
SB27-(0.0-0.5) 3.6 143 0.39 BN 18.8 E 26.2 0.018 BN 0.68 BN 
SB27-(4.0-6.0) 2 53.1  4 E 4.7  0.36 BN 
SB27-(9.0-11.0) 2.9 101  6 E 5.2  0.58 BN 
SB27-(14.0-16.0) 2.4 151 0.21 BN 10.1 E 6.4  0.36 BN 
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Table 8-7. Investigation #4 -Summary of Detections of Metals in Soil Borings 
Source: MEVATEC, 2002a 

Soil Boring 
and Depth Arsenic Barium Cadmium Chromium Lead Mercury Selenium 

SB27-(19.0-21.0) 2.5 47.7 0.18 BN 7.9 E 6.3   
SB27-(24.0-26.0) 3.2 176 0.08 BN 12.8 E 8.9  0.55 BN 
Field Blank  1.2 B  0.89 B    

LABORATORY FLAGS 
B= The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but 
greater than or equal to the Instrument Detection Limit (IDL). 
N= Spiked sample recovery not within control limits. 
*= Duplicate analysis within control limits. Applies to laboratory duplicate, not field duplicate. 

 

Table 8-8. Investigation #4 - Positive Detections for Organics in Soil at the Former AST
Source: MEVATEC, 2002a 

Soil Boring and Depth Analyte Results Flag Units Detection 
Limit 

SB18-(4.0-6.0) 

2-Methylnaphthalene 5200  ug/kg 390 
Dibenzofuran 710  ug/kg 390 
Naphthalene 680  ug/kg 390 
Phenanthrene 3300  ug/kg 390 
1,2,4-Trimethylbenzene 210  ug/kg 35 
1,3,5-Trimethylbenzene 230  ug/kg 35 
4-Isopropyltoluene 110  ug/kg 35 
Xylene (total) 17 J ug/kg 35 

SB18-(9.0-11.0) 

2-Methylnaphthalene 5100  ug/kg 370 
Dibenzofuran 580  ug/kg 370 
Naphthalene 570  ug/kg 370 
Phenanthrene 2300  ug/kg 370 
1,2,4-Trimethylbenzene 2 J ug/kg 3 

SB20-(4.0-6.0) 

Acenaphthene 2000  ug/kg 400 
Dibenzofuran 1400  ug/kg 400 
Fluoranthene 130 J ug/kg 400 
Fluorene 2300  ug/kg 400 
Naphthalene 2300  ug/kg 400 
Ethylbenzene 17  ug/kg 4 
Toluene 27  ug/kg 4 
2-Methylnaphthalene 19000 D ug/kg 1600 
Phenanthrene 8200 D ug/kg 1600 
1,2,4-Trimethylbenzene 4000 D ug/kg 300 
1,3,5-Trimethylbenzene 1000 D ug/kg 300 
4-Isopropyltoluene 640 D ug/kg 300 
Xylene (total) 560 D ug/kg 300 

SB20-(9.0-11.0) 

Acenaphthene 830  ug/kg 380 
Dibenzofuran 1100  ug/kg 380 
Fluorene 1700  ug/kg 380 
Naphthalene 2500  ug/kg 380 
Phenanthrene 5500  ug/kg 380 
1,2,4-Trimethylbenzene 210  ug/kg 4 
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Table 8-8. Investigation #4 - Positive Detections for Organics in Soil at the Former AST
Source: MEVATEC, 2002a 

Soil Boring and Depth Analyte Results Flag Units Detection 
Limit 

1,3,5-Trimethylbenzene 57  ug/kg 4 
4-Isopropyltoluene 20  ug/kg 4 
Ethylbenzene 3 J ug/kg 4 
Isopropylbenzene 3 J ug/kg 4 
n-Butylbenzene 46  ug/kg 4 
n-Propylbenzene 13  ug/kg 4 
Sec-Butylbenzene 12  ug/kg 4 
Xylene (total) 38  ug/kg 4 
2-Methylnaphthalene 18000 D ug/kg 1500 

SB20-(14.0-16.0) 

Acenaphthene 400  ug/kg 400 
Dibenzofuran 770  ug/kg 400 
Fluorene 1000  ug/kg 400 
Naphthalene 990  ug/kg 400 
Phenanthrene 3000  ug/kg 400 
1,2,4-Trimethylbenzene 93  ug/kg 4 
1,3,5-Trimethylbenzene 29  ug/kg 4 
4-Isopropyltoluene 14  ug/kg 4 
Isopropylbenzene 2 J ug/kg 4 
n-Propylbenzene 9  ug/kg 4 
Sec-Butylbenzene 9  ug/kg 4 
Xylene (total) 8  ug/kg 4 
2-Methylnaphthalene 6900 D ug/kg 790 

SB21-(4.0-6.0) 

Dibenzofuran 1000  ug/kg 410 
Fluoranthene 180 J ug/kg 410 
Naphthalene 1500  ug/kg 410 
1,2,4-Trimethylbenzene 1400  ug/kg 35 
1,3,5-Trimethylbenzene 600  ug/kg 35 
4-Isopropyltoluene 200  ug/kg 35 
Ethylbenzene 30 J ug/kg 35 
Toluene 15 J ug/kg 35 
Xylene (total) 560  ug/kg 35 
2-Methylnaphthalene 10000 D ug/kg 810 
Phenanthrene 6500 D ug/kg 810 

SB21-(9.0-11.0) 

Acenaphthene 1000  ug/kg 370 
Dibenzofuran 1400  ug/kg 370 
Fluoranthene 130 J ug/kg 370 
Fluorene 2500  ug/kg 370 
Naphthalene 4400  ug/kg 370 
4-Isopropyltoluene 650  ug/kg 34 
Ethylbenzene 420  ug/kg 34 
Isopropylbenzene 210  ug/kg 34 
n-Butylbenzene 1200  ug/kg 34 
n-Propylbenzene 740  ug/kg 34 
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Table 8-8. Investigation #4 - Positive Detections for Organics in Soil at the Former AST
Source: MEVATEC, 2002a 

Soil Boring and Depth Analyte Results Flag Units Detection 
Limit 

Sec-Butylbenzene 440  ug/kg 34 
Toluene 130  ug/kg 34 
2-Methylnaphthalene 23000 D ug/kg 1900 
Phenanthrene 8100 D ug/kg 1900 
1,2,4-Trimethylbenzene 17000 D ug/kg 340 
1,3,5-Trimethylbenzene 3400 D ug/kg 340 
Xylene (total) 4700 D ug/kg 340 

SB21-(14.0-16.0) 
2-Methylnaphthalene 150 J ug/kg 410 
Phenanthrene 270 J ug/kg 410 
1,2,4-Trimethylbenzene 1 J ug/kg 4 

LABORATORY FLAGS 
J=The analyte of interest was detected below the routine reporting limit. This value should be regarded as an estimate. 
D=The value reported derives from analysis of a diluted sample of the sample extract. 
 

Table 8-9. Investigation #4 - Positive Detections for Organics in Soil at the Former Generator
Source: MEVATEC, 2002a 

Soil Boring and Depth Analyte Results Flag Units Detection 
Limit 

SB23-(4.0-6.0) 

Phenanthrene 340 J ug/kg 400 
1,2,4-Trimethylbenzene 8  ug/kg 4 
1,3,5-Trimethylbenzene 36  ug/kg 4 
4-Isopropyltoluene 26  ug/kg 4 
Toluene 1 J ug/kg 4 
Xylene (total) 1 J ug/kg 4 

SB23-(9.0-11.0) 

Dibenzofuran 1100  ug/kg 380 
Naphthalene 2200  ug/kg 380 
Phenanthrene 2100  ug/kg 380 
1,2,4-Trimethylbenzene 1400  ug/kg 34 
1,3,5-Trimethylbenzene 490  ug/kg 34 
4-Isopropyltoluene 110  ug/kg 34 
Ethylbenzene 27 J ug/kg 34 
Isopropylbenzene 44  ug/kg 34 
n-Butylbenzene 260  ug/kg 34 
n-Propylbenzene 140  ug/kg 34 
Sec-Butylbenzene 120  ug/kg 34 
Xylene (total) 400  ug/kg 34 
2-Methylnaphthalene 10000 D ug/kg 760 

31152-SB25-(9.0-11.0) 

2-Methylnaphthalene 5600  ug/kg 390 
Dibenzofuran 910  ug/kg 390 
Naphthalene 710  ug/kg 390 
Phenanthrene 3000  ug/kg 390 
1,2,4-Trimethylbenzene 1600  ug/kg 35 
1,3,5-Trimethylbenzene 930  ug/kg 35 
4-Isopropyltoluene 330  ug/kg 35 
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Table 8-9. Investigation #4 - Positive Detections for Organics in Soil at the Former Generator
Source: MEVATEC, 2002a 

Soil Boring and Depth Analyte Results Flag Units Detection 
Limit 

Xylene (total) 350  ug/kg 35 
31152-SB25-(14.0-16.0) 1,2,4-Trimethylbenzene 1 J ug/kg 4 
31152-SB26-(0.0-0.5) Toluene 18  ug/kg 3 
31152-SB26-(4.0-6.0) Toluene 6  ug/kg 4 

31152-SB26-(9.0-11.0) 

Dibenzofuran 950  ug/kg 380 
Naphthalene 1100  ug/kg 380 
Phenanthrene 3400  ug/kg 380 
1,2,4-Trimethylbenzene 630  ug/kg 17 
1,3,5-Trimethylbenzene 870  ug/kg 17 
4-Isopropyltoluene 290  ug/kg 17 
Ethylbenzene 8 J ug/kg 17 
Sec-Butylbenzene 23  ug/kg 17 
Toluene 21  ug/kg 17 
Xylene (total) 290  ug/kg 17 
2-Methylnaphthalene 7000 D ug/kg 760 

31152-SB26-(14.0-16.0) Toluene 1 J ug/kg 3 
31152-SB26-(24.0-26.0) Toluene 2 J ug/kg 3 

LABORATORY FLAGS 
J=The analyte of interest was detected below the routine reporting limit. This value should be regarded as an estimate. 
D=The value reported derives from analysis of a diluted sample of the sample extract. 

 
Table 8-10. Investigation #4 – Detected Constituents in Groundwater 

Source: MEVATEC, 2002a 

Sample ID Analyte Results Flag Units Detection 
Limit 

MW-01 Barium 58.6 BE ug/L 0.2 
MW-01 Selenium 6.7 B ug/L 2.8 
MW-01 Silver 0.9 B ug/L 0.3 
MW-01 Diesel (C12-C24) 0.25 U mg/L 0.25 
MW-01 Lead 2.4 U ug/L 10 
MW-01 Bicarb, Alkalinity, HCO3 120  mg/L 4 
MW-01 Alkalinity, Total as CaCO3 120  mg/L 4 
MW-01 Chloride (Method 325.2) 23000  mg/L 5000 
MW-01 Mercury 0.04 B ug/L 0.04 
MW-01 pH 6.6  gl elec @25C 0.1 
MW-01 Total Dissolved Solids 29000  mg/L 2 
MW-01 Sulfate Colormetric AA 260  mg/L 250 
MW-01 Acetone 3 J ug/L 5 
MW-01 duplicate Barium 92 BE ug/L 0.2 
MW-01 duplicate Cadmium 0.51 BN ug/L 0.5 
MW-01 duplicate Selenium 10 B ug/L 2.8 
MW-01 duplicate Silver 0.65 B ug/L 0.3 
MW-01 duplicate Diesel (C12-C26) 0.25 U mg/L 0.25 
MW-01 duplicate Lead 2.4 U ug/L 10 
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Table 8-10. Investigation #4 – Detected Constituents in Groundwater 
Source: MEVATEC, 2002a 

Sample ID Analyte Results Flag Units Detection 
Limit 

MW-01 duplicate Bicarb, Alkalinity, HCO3 120  mg/L 4 
MW-01 duplicate Alkalinity, Total as CaCO3 120  mg/L 4 
MW-01 duplicate Chloride (Method 325.2) 24000  mg/L 5000 
MW-01 duplicate pH 6.6  gl elec @25C 0.1 
MW-01 duplicate Total Dissolved Solids 39000  mg/L 40 
MW-01 duplicate Acetone 2.2 J ug/L 5 
MW-01 duplicate-TB Methylene chloride 0.8 B*J ug/L 1 
MW-02 Arsenic 13.2  ug/L 4.3 
MW-02 Barium 419 E ug/L 0.2 
MW-02 Cadmium 2.7 BN ug/L 0.5 
MW-02 Chromium 36.4 N ug/L 0.7 
MW-02 Diesel (C12-C24) 0.25 U mg/L 0.25 
MW-02 Lead 30.1  ug/L 10 
MW-02 Bicarb, Alkalinity, HCO3 57  mg/L 4 
MW-02 Alkalinity, Total as CaCO3 57  mg/L 4 
MW-02 Chloride (Method 325.2) 14000  mg/L 5000 
MW-02 Mercury 0.06 B ug/L 0.04 
MW-02 pH 6.7  gl elec @25C 0.1 
MW-02 Total Dissolved Solids 20000  mg/L 2 
MW-02 Sulfate Colormetric AA 460  mg/L 250 
MW-02-TB Methylene Chloride 0.9 J ug/L 1 
MW-03 Arsenic 12.7  ug/L 4.3 
MW-03 Barium 272 E ug/L 0.2 
MW-03 Cadmium 2.3 BN ug/L 0.5 
MW-03 Chromium 315 N ug/L 0.7 
MW-03 Lead 29.2  ug/L 2.4 
MW-03 Selenium 27.7  ug/L 2.8 
MW-03 Diesel (C12-C24) 0.25 U mg/L 0.25 
MW-03 Lead 29.2  ug/L 10 
MW-03 Bicarb, Alkalinity, HCO3 140  mg/L 4 
MW-03 Alkalinity, Total as CaCO3 140  mg/L 4 
MW-03 Chloride (Method 325.2) 14000  mg/L 5000 
MW-03 pH 6.7  gl elec @25C 0.1 
MW-03 Total Dissolved Solids 18000  mg/L 40 
MW-03 Sulfate Colormetric AA 620  mg/L 250 
MW-04 Arsenic 33.1  ug/L 4.3 
MW-04 Barium 6160 E ug/L 0.2 
MW-04 Cadmium 6.8 N ug/L 0.5 
MW-04 Chromium 663 N ug/L 0.7 
MW-04 Lead 76.6  ug/L 2.4 
MW-04 Selenium 5.1 B ug/L 2.8 
MW-04 Diesel (C12-C24) 0.27  mg/L 0.25 
MW-04 Lead 76.6  ug/L 10 
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Table 8-10. Investigation #4 – Detected Constituents in Groundwater 
Source: MEVATEC, 2002a 

Sample ID Analyte Results Flag Units Detection 
Limit 

MW-04 Bicarb, Alkalinity, HCO3 130  mg/L 4 
MW-04 Alkalinity, Total as CaCO3 130  mg/L 4 
MW-04 Chloride (Method 325.2) 16000  mg/L 5000 
MW-04 pH 6.6  gl elec @25C 0.1 
MW-04 Total Dissolved Solids 28000  mg/L 40 
MW-04 Sulfate Colormetric AA 500  mg/L 250 
MW-04 Diesel (C12-C24) 0.27  mg/L 0.25 
Field Blk 2-Butanone 12  ug/L 5 
Field Blk Acetone 17  ug/L 5 
Field Blk Methylene Chloride 0.6 BJ ug/L 1 

LABORATORY FLAGS 
1 = The hydrocarbons present were greater than the diesel range. 
B = The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but 
greater than or equal to the Instrumental Detection Limit (IDL). 
B* = The analyte of interest was detected in the method blank associated with the sample, as well as in the sample itself. 
U = The analyte of interest was not detected to the limit of detection indicated. 

 

 

Table 8-11. Investigation #5 - DRO Results for Confirmation Sampling Beneath the Former AST 

Source: BAE, 2004a 

Sample Identification Analysis 
Method 

Reporting Limit 
(mg/kg) 

Analytical 
Result 

(mg/kg) 
MALP-0167-EF-02F1(25.0-27.0)-0704 EPA 8015 30 30 U 
MALP-0167-EW-02S1(16.0-18.0)-0704 EPA 8015 27 27 U 
MALP-0167-EW-02W1(19.0-21.0)-0704 EPA 8015 30 30 U 
MALP-0167-EW-02E1(19.0-21.0)-0704 EPA 8015 31 31 U 
MALP-0167-EW-02N1(14.0-16.0)-0704 EPA 8015 28 32 
MALP-0167-EW-12N2(14.0-16.0)-0704 (duplicate) EPA 8015 28 28 U 

mg/kg : milligrams per kilogram 
U : analyte not detected above detection limit 
As shown in Table 4-3 and 4-4, all confirmation samples taken had DRO concentrations below the 880 mh/kg clean-up goal. 
This serves to demonstrate that all soil contaminated with diesel at concentrations above the clean-up goal were successfully 
removed from the site. 
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Table 8-12. Investigation #5 - DRO Results for Confirmation Sampling Beneath the NW End of the 
Former Product Lines 

Source: BAE, 2004a 

Sample Identification Analysis 
Method 

Reporting Limit 
(mg/kg) 

Analytical 
Result 

(mg/kg) 
MALP-0167-EF-01F2(28.0-30.0)-0704 EPA 8015 30 30 U 
MALP-0167-EW-01S3(19.0-23.0)-0704 EPA 8015 29 29 U 
MALP-0167-EW-11S4(19.0-23.0)-0704 (duplicate) EPA 8015 29 29 U 
MALP-0167-EW-01E2(7.0-9.0)-0704 EPA 8015 27 27 U 
MALP-0167-EW-01W2(16.0-18.0)-0704 EPA 8015 28 28 U 
MALP-0167-EW-01N2(16.0-18.0)-0704 EPA 8015 28 660 
mg/kg : milligrams per kilogram 
U : analyte not detected above detection limit 
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9. SWMU 168: Lance Missile Impact Site 

9.1 Summary 

On December 14, 1999, a Lance missile launched from WSMR impacted within the 
White Sands National Monument (WSNM) near Lake Lucero on property managed by 
the National Park Service (NPS).  Propellant used in the Lance missile included 
Unsymmetrical Dimethylhydrazine (UDMH) and Inhibited Red Fuming Nitric Acid 
(IRFNA).  The missile penetrated the ground surface and exposed the water table at 
approximately three ft bgs.  The impact created a crater approximately 18 ft in 
diameter and 5 ft deep.  The NMED designated the Lance missile impact site as 
SWMU 168. 

The Assessment Report for the Lance Missile Impact (WSMR, 2000) indicated an 
initial assessment was conducted at the site on December 16, 1999 to provide a quick 
visual and chemical assessment of the impact site for the establishment of baseline 
conditions.  Soil and water samples were collected and analyzed for contaminants of 
concern.  The analysis revealed small amounts of contamination in soil and water with 
no visible debris on the surface.  The conclusion drawn from the initial site visit was 
that the missile was below the surface of the water table.  Due to the potentially 
hazardous conditions at the impact site, the initial ground inspection team was limited 
in time and could not conduct a detailed assessment.  A follow-on assessment team 
was assembled once the WSMR environmental office deemed it safe to visit the site 
without protective suits or breathing apparatuses.  The follow-on assessment was 
conducted at the impact site on March 16, 2000 to provide an in-depth analysis of the 
impact site including a detailed search and collection of debris, debris location, debris 
assessment, photography, crater definition, and soil and water conditions.   Based on 
the location, number, and types of Lance missile pieces found, the recovery team 
determined that the Lance missile suffered considerable catastrophic structural 
damage at the surface plane, enough to rupture the propellant tanks at the surface.  
This indicated that most of the missile debris is shallow and the contamination 
released took place on or near the surface.  Surface level contamination was 
measured and the analysis, which included soil and water samples from the crater, 
showed little or no contamination.  Based on assessment findings and the fact that 
groundwater was unsuitable for both agriculture and drinking before the incident, the 
assessment recommended that WSMR take the position that no further environmental 
measurement is necessary.  The report also recommended that WSMR should send a 
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team to the impact site to collect and remove all metallic debris in and around the 
crater. 

A RCRA Facility Investigation (MEVATEC, 2002b) began in 2002 and consisted of a 
geophysical survey, soil boring/sampling, monitoring well installation/groundwater 
sampling, and crater water sampling.  The geophysical survey determined that the bulk 
of the buried portion of the Lance missile was at the center of impact with the deepest 
debris being at approximately 9 ft bgs in a confining dry gypsum layer.  Soil and water 
samples were analyzed for UDMH and breakdown products N-Nitrosodimethylamine 
(NDMA) and N-Nitrodimethylamine (DMN).  None of the soil or water samples 
contained detectable concentrations of the fuel component UDMH or its breakdown 
products.  The results of the investigation indicated that contamination from the Lance 
missile impact had not occurred.  Based on these findings, the RFI report indicated 
that no routes of exposure to human health existed at the site.  Any potential adverse 
effects posed by the Lance missile impact were lessened by the remote location of the 
site, the inaccessibility of this area of the WSNM to the public and the poor quality of 
the groundwater.  The site is remote, unoccupied, and inaccessible to WSMR workers 
and the public. The closest drinking water supply wells are located approximately 7 
miles southwest of the impact site on the alluvial fan deposits of the San Andres 
Mountains. 

The WSMR RFI recommended all remaining Lance missile surface debris, survey 
stakes and all other debris material be removed from the impact site.  The report also 
recommended emptying soil cuttings and development water at the site and backfilling 
the crater with surrounding soil.  On June 9, 2003, the NMED agreed that no 
hazardous waste or hazardous constituents had been released to the soil or ground 
water as a result of the Lance missile crash.  In addition, NMED was informed by the 
superintendent of WSNM, that the crater had been backfilled with soil cuttings, crater 
ejecta and surrounding soil, all remaining Lance missile surface debris had been 
removed, all material involved with the investigative activities had been removed, and 
the site had been restored to its original contour. 

9.2 Site Description and Operational History 

9.2.1 Site Description 

SWMU 168, the Lance missile impact site (Photographs 9-1 and 9-2, Appendix 9A, 
pg.9A-4), was located within the WSNM in the alkali flats region approximately one 
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mile east of Lake Lucero (Figure 9-1, Appendix 9A, pg. 9A-1).  WSNM, administered 
by the NPS, is located in the southeastern portion of WSMR and is 147,526 acres in 
area.  The monument boundary encloses the gypsum dunes, alkali flats, and Lake 
Lucero.  The impact site is located in an undeveloped area of the WSNM, with the 
nearest constructed feature being Range Road 7, which is approximately four miles 
from the impact site.  

The missile’s impact created a crater approximately 18 ft in diameter and 5 ft deep.  
Depth to groundwater at the impact site is approximately 3 ft bgs and has a TDS 
concentration of greater than 20,000 mg/l.  The mineral gypsum is highly soluble and 
adds to the TDS concentration of the groundwater in this region. 

9.2.2 Operational History 

The area where the Lance missile landed within the WSNM was always protected land 
operated by the NPS, with no operational history.  The Lance missile began testing at 
WSMR in 1965.  Lance missiles were fielded in the 1970's and used by the United 
States and other NATO countries.  Since the Lance missile has been replaced by a 
new generation of missiles, the remaining Lance missiles are used as targets for air 
defense systems undergoing development and production testing.  Throughout the 
years WSMR has launched over 530 Lance missiles. 

On December 14, 1999, a Lance missile, launched as a target, encountered 
unresolved internal technical problems causing the missile to conclude proper 
propulsion early.  The missile was launched from LER-4 with an intended impact at a 
Lance WIT area, fell short and impacted in WSNM near Lake Lucero.  The missile 
impacted the ground exposing the water table 3 to 4 ft below the surface. 

9.3 Land Use 

9.3.1 Current 

The impact site is located in an undeveloped area of the WSNM.  The site is remote, 
unoccupied, and inaccessible to WSMR workers and the public. 
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9.3.2 Future/Proposed 

The impact site is located in an undeveloped and inaccessible area of the WSNM and 
there are no anticipated future land uses proposed for the area. 

9.4 Investigative Activities 

9.4.1 Summary 

Initial assessment investigations determined that the impact with the ground was 
catastrophic to the integrity of the Lance missile and that remnants of liquid propellant 
tanks found indicate the tanks ruptured between the surface and a few ft bgs.  Surface 
level contamination was measured and the analysis, which included soil and water 
samples from the crater, showed little or no contamination.   During the RFI, additional 
soil and water samples were collected and analyzed for UDMH, NDMA, DNM, BTEX, 
and total RCRA metals.  All analyte detections were well below their respective NMED 
residential SSLs.  None of the soil or water samples contained detectable 
concentrations of the Lance missile fuel component, UDMH, or its breakdown 
components, NDMA or DMN.  

9.4.2 Investigation #1:  Initial Assessments (WSMR, 1999, WSMR, 2000a, WSMR, 2000b) 

9.4.2.1 Non-sampling Data Collection 

On December 16, 1999 an initial assessment of the impact site (SWMU 168) was 
conducted.  The purpose of the initial assessment was to provide a quick-look visual 
and chemical assessment of the site for the establishment of baseline conditions.  A 
two-person WSMR team was flown in by helicopter, wearing chemical protective suits 
and respiratory protection.  Due to the potential hazard from the missile fuel, the initial 
recovery team effort was kept to an absolute minimum, and the team was on site for 
only 20 minutes to perform the reconnaissance and to collect soil and water samples.  
Since there was no debris visible on the surface, the initial conclusion drawn from the 
site visit was that the missile must be below the surface of the water table, possibly 
with the fuel tanks somewhat intact.  Following the initial assessment, two additional 
sampling events (January 26 and February 28, 2000) were completed at SWMU 168 
to provide further analysis of potential contamination.   
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On March 16, 2000, a follow-on assessment recovery team inspected the impact site.  
The purpose of the follow-on assessment was to provide an in-depth analysis of the 
ground impact site to include a detailed search and collection of debris, debris location, 
debris assessment, photography, crater definition, and soil and water conditions.  The 
recovery team discovered Lance missile debris on the surface less than 20 ft from the 
crater, on the lip of the crater exposed to the air, and in the crater protruding out of the 
water.  New findings and new facts were revealed based on the debris discovered 
during the follow-on assessment and the results of the chemical analyses from 
December 16, 1999, and January 26 and February 28, 2000.  The conclusions of this 
assessment were as follows: 

• Based on the location, number, and types of Lance missile pieces found, the 
recovery team deduced that the missile suffered considerable catastrophic 
structural damage at the surface plan, enough to rupture the liquid propellant tanks 
at the surface level.   

• Based on empirical data, the impact with the ground was catastrophic to the 
integrity of the Lance missile.  Calculations indicated that in the unlikely event that 
the missile was intact it would be no deeper than 23 ft.  The simulated warhead 
was likely the only part located no deeper than 23 ft because the tanks were 
stripped and ripped apart at the surface. 

• Empirical evidence indicated that any contamination due to the rupture of the 
tanks had taken place at the surface level to a few ft bgs.  Although there was 
some indication initially that an intact missile was underground in the water table, 
this is not supported by the debris found during the follow-on assessment.  Wind, 
rain, and erosion revealed debris that was not visible during the initial site visit.  
The debris in and around the crater indicated that the missile was not intact.   

Finally, the team concluded that the environmental damage that the Lance missile 
could do had been done and the sample results indicated only negligible impacts 
immediately after the crash on or near the surface.  Based on these findings, the team 
indicated that no further environmental assessment should be warranted. 

9.4.2.2 Sampling Data Collection 

The initial recovery team collected six soil samples (two background samples and one 
from each of the four compass points at the edges of the crater) and one water sample 
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from inside the crater.  The samples were analyzed for IRFNA and UDMH.  The water 
sample was also analyzed for TDS. 

On January 26, 2000, six soil samples (two background soil samples and one from 
each of the four compass points at the edges of the crater) and three water samples 
(one background, and one shallow and one deep sample from inside the crater) were 
collected.  The soil samples were analyzed for UDMH, IRFNA, and soil density.  The 
groundwater samples were analyzed for IRFNA, UDMH, TDS, and pH.   

On February 28, 2000, four soil samples were collected at the surface around the 
impact crater at the four compass points, two soil samples were collected at the 
surface approximately 150 ft east and west of the impact crater, two water samples 
were collected from standing water in the crater (one sample collected from the 
surface and one sample from a depth of approximately 4 ft) and one background water 
sample was collected from a 4 ft deep hand-augured boring  located approximately 
150 ft east of the crater.  Soil and water samples were analyzed for UDMH, NDMA, 
and DMN; the water samples were also analyzed for water quality parameters.  NDMA 
and DMN are the breakdown components of UDMH.  

9.4.2.3 Data Gaps 

No gaps in the analytical data were reported. 

9.4.2.4 Results and Conclusions 

The results of the December 14, 1999, January 26, 2000, and February 28, 2000 
sampling events at the Lance Missile Impact Site are summarized in Table 9B-1, 
(Appendix 9B, pg 9B-1).  The analysis of the soil and water samples obtained from the 
initial site assessment in December 1999 indicated minimal amounts of contamination 
from the impact.  Low levels of UDMH and IRFNA were detected in surface soil from 
the southern and eastern edge of the crater and in water from inside the crater.   

The laboratory analysis from samples collected on January 26, 2000 shows no 
detections of UDMH in either the soil or water samples.  IRFNA was detected in the 
soil samples collected from all four points along the edge of the crater, ranging from 
7.1 mg/kg to 10.2 mg/kg.  IRFNA was detected in the background water sample and 
the crater water samples, ranging from 3.2 mg/kg to 8.7 mg/kg.  Due to the expected 
dissociation of IRFNA, the laboratory analyzed for nitrate (breakdown component) and 
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reported it as IRFNA.  Only slightly elevated levels of nitrate ions were detected above 
background for all samples.  Based on these findings, WSMR proposed additional 
sampling and an environmental monitoring program to track any fuel contamination. 

Laboratory analysis of samples collected on February 28, 2000 indicated that UDMH 
and NDMA were not detected in any of the collected samples.  DMN was the only 
target compound detected at 0.09 μg/l in the two water samples collected from the 
crater.  None of the contaminants were detected in the soil samples.   

Laboratory results indicated only very low concentrations of contaminants associated 
with the Lance missile in soil and groundwater immediately after the crash, and 
concentrations in soil had diminished entirely within two months after the incident.  
Only a very low concentration the UDMH breakdown product DMN was detected in 
water in the crater two months after the incident.  During the March 16, 2000 site 
assessment, WSMR determined that the missile was significantly damaged, the fuel 
tanks most likely ruptured on impact, and the impacts were likely limited to the upper 
25 ft.  Based on the analytical results and observations made during the March 16, 
2000 site assessment, WSMR concluded that any environmental damage resulting 
from the failed missile’s ground impact had already occurred and that no further 
environmental monitoring was warranted. 

9.4.3 Investigation #2:  RCRA Facility Investigation (MEVATEC, 2002b) 

The RFI was conducted in February and March 2002 and consisted of a surface 
geophysical survey, soil boring/sampling, monitoring well installation/groundwater 
sampling, and crater water sampling.  The WSNM issued a Special Use Permit 
(Appendix 9C, pg. 9C-1) to WSMR for access to install and operate subsurface drilling 
analysis and testing equipment at the missile impact site. 

9.4.3.1 Non-sampling data Collection 

The geophysical survey was conducted to locate and identify missile debris buried at 
the impact site.  An EM-61 metal detector and a magnetometer were used to 
determine the nature and extent of the impact debris.  The most significant result of the 
survey was the correspondence between the EM-61 and magnetometer in the center 
of the survey grid (located over the impact crater to just north of the crater).  The 
survey determined that the deepest object was at approximately 9.7 ft beneath the 
center of the impact crater.  This debris was located in a dry compacted gypsum 
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confining layer.  The anomalies identified by both methods are shown on Figure 9-2, 
(Appendix 9A, Page 9A-2). 

9.4.3.2 Sampling Data Collection 

On March 19-26, 2002, 16 soil borings were advanced using a hollow-stem auger 
drilling rig to collect subsurface soil samples and install groundwater monitor wells (SB-
01 through SB-08 and LMW-01 through LMW-08).  Three additional borings were 
advanced using a hand auger (HA-01 through HA-03) in the vicinity of outlying.  All 
sampling locations are shown on Figure 9A-2 (Appendix 9A, pg. 9A-2).  Soil borings 
and monitor wells were positioned such that samples were collected from locations 
where contamination would likely be present (i.e., within soils surrounding the impact 
crater, within water exposed within the crater, and within groundwater down gradient of 
the crater). 

Eight soil borings were completed to refusal (approximately 10 to 11 ft bgs) at the 
compass points around the impact crater.  Soil samples were collected from each 
boring starting at the surface and continuing to depth at 5 ft intervals for a total of 3 soil 
samples per boring. The first set of four soil borings were completed at a distance of 5 
ft from the crater lip directly north, south, east, and west of the crater.  The second set 
of four soil borings were completed at a distance of 10 ft from the crater lip directly 
northeast, southeast, northwest, and southwest of the crater.  The hand auger 
samples were collected at specific locations out from the crater that corresponded to 
magnetic anomalies identified in the geophysical survey.   In addition, soil samples 
were collected from the installation of the monitoring wells up gradient of the impact 
site (LMW-02 and LMW-03) and analyzed for background concentrations.  A total of 30 
primary soil samples were collected and analyzed.  Groundwater samples were 
collected on May 13-14, 2002.  Soil and groundwater samples were analyzed for 
metals, UDMH, DMN, NDMA, and BTEX.  Soil samples were also analyzed for TCLP 
RCRA metals, and groundwater samples were also analyzed for groundwater quality 
parameters, including dissolved chloride, dissolved sulfate, nitrate, TDS, pH, specific 
conductance, and alkalinity. 

9.4.3.3 Data Gaps 

No gaps in the analytical data were reported. 
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9.4.3.4 Results and Conclusions 

Table 9-3 (Appendix 9B, pg. 9B-5) lists analytical results from soil sampling at the 
Lance missile impact site as compared to NMED SSLs.  Samples from 0168-LMW02 
and 0168-LMW03 represent background conditions at the site.  None of the samples 
were detected in concentrations above respective NMED SSLs.   All samples collected 
had no detectable concentrations of UDMH, NDMA, or DMN.  Benzene was detected 
in the HA02 sample (one sample only) at 0.007 mg/kg.  This detection was just above 
the laboratory detection limit of 0.004 mg/kg and is likely laboratory contamination.  
There were no detections of toluene, ethylbenzene, or xylene.  Concentrations of total 
RCRA metals were consistent with background concentrations. 

With the exception of sulfate, chloride, and TDS, all groundwater detections were well 
below respective New Mexico WQCC Standards.  Sulfate was detected above the 
WQCC standard of 600 mg/l ranging from 16,000 mg/l to 44,000 mg/l.  Chloride was 
detected above the WQCC standard of 250 mg/l ranging from 440 mg/l to 1,100 mg/l.  
TDS was detected above the 10,000 mg/l WQCC standard ranging from 23,000 mg/l 
to 63,000 mg/l.  These concentrations were consistent with the high dissolved solids 
concentrations expected in waters of the Tularosa Basin as discussed in Sections 
9.2.1.  The analytical laboratory reported UDMH, NDMA, DMN, BTEX as all less than 
respective laboratory reporting limits (ND-Not Detected).  All detected RCRA metals 
concentrations were below their respective WQCC standards (Table 9-3, Appendix 9B, 
pg.9B-5). 

The results of this investigation indicate that contamination from the Lance missile 
impact has not occurred.  Given the analytical data from the soil samples and water 
samples collected during the RFI, no contaminants of concern (UDMH, NDMA, or 
DMN) were detected.  This indicates that a release from the Lance missile to the 
surrounding soil and the saturated interval has not occurred or has dissipated through 
chemical reactions as follows:  

• The propellant tanks ruptured upon impact causing a vigorous reaction between 
the IRFNA and UDMH.  A hydrazine nitrate salt reaction product would slowly 
hydrolyze in water to form dilute nitrate compounds. However, nitrate was only 
detected in the sample from LMW-09 (2.0 mg/l). 
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• If only IRFNA was released, it would react with any oxidizable material present to 
form compounds. The IRFNA would likely dissipate through dilution in water 
forming a weak acidic nitrate solution. 

• If only UDMH were released, it would react with any reducible compounds present 
in the environment to form a hydrazine-salt.  UDMH is water soluble, so it would 
be expected to dilute in the ground water. 

The RFI report recommended the following actions for site closure:   

• Empty contents of the soil cuttings drums into the impact crater. 

• Empty well development water, purge water, and decontamination water at the 
impact site. 

• Close impact crater by shoveling crater ejecta and surrounding soil to the 
specification of the WSNM. 

• Remove all Investigation-derived Waste (IDW) drums from the site. 

• Remove all remaining Lance missile surface debris, survey stakes, and all other 
debris material associated with the RFI. 

9.5 Site Conceptual Model 

9.5.1 Nature and Extent of Contamination 

The geophysical survey indicated that the most significant instrument response was 
very near the crater boundaries (Figure 9-2, Appendix 9A, pg. 9A-2).  As shown on the 
cross-section in Figure 9-3, Appendix 9A, pg. 9A-3, the majority of the Lance missile 
debris was located from the center of the impact crater to approximately 10 ft north of 
the lip of the crater.  From approximately 2.5 ft to approximately 7 ft bgs, the 
uncompacted gypsum sand and silt is saturated with groundwater.  The compacted 
gypsum interval from approximately 7 ft to 11.5 ft bgs is unsaturated (dry).  The 
deepest debris from the Lance missile is within this dry interval.  Based on available 
data, the compact gypsum stopped the penetration of the missile causing debris to 
come to rest no deeper than 9.7 ft bgs, which is much shallower than the estimate 
from the Follow-On Assessment estimate of 23 ft bgs. 
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The RFI work plan originally specified eight soil borings around the impact crater to be 
augered and sampled to a depth of 25 ft bgs.  Additionally, “nests” of monitoring wells 
were planned to sample ground-water at shallow, intermediate, and deeper depths. 
However, auger refusal was encountered at approximately 10 ft bgs. Therefore, all soil 
borings and monitoring wells were not completed past this interval.  It was determined 
that this depth and below represented a “boundary layer” that would act to retard 
possible contaminant migration. The lithology of the site (as described in RFI Section 
4.2.1) and information provided by the geophysical survey indicating that missile debris 
was no deeper than 9.7 ft bgs supports this determination (Figure 9-3, Appendix 9A, 
pg.9A-3).   

Depth to groundwater ranged from 1.82 to 2.41 ft bgs.  The groundwater flow direction 
was reportedly to N70W.  However, the gradient of 0.0004 was so shallow that 
groundwater gradient at the impact site is near horizontal. 

9.5.2 Environmental Fate 

Analytical results from the RFI were compared to respective screening levels (NMED, 
2000) residential SSLs and WQCC Standards).  All collected soil and water samples 
were analyzed for UDMH, NDMA, DNM, BTEX, and total RCRA metals and all 
detections were well below NMED residential SSLs or WQCC standards.   The Lance 
missile propellant, UDMH, and its breakdown components, NDMA and DMN, were not 
detected above their laboratory reporting limits in any soil or groundwater samples. 
With the exception of sulfate, chloride, and TDS, no analytes were detected in ground 
water in concentrations greater than their respective WQCC standards.  The detected 
concentrations of sulfate, chloride, and TDS are consistent with the high dissolved 
solids concentrations expected in waters of the Tularosa Basin.  The RFI report 
concluded that no routes (air, soil, surface water, or ground water) for exposure to 
human health exist at the site. 

As stated in the Technical Background Document for Development of Soil Screening 
Levels (NMED, 2000), any contaminants exhibiting concentrations in excess of the 
SSLs represent the initial soil COPC list for a given site.  Based on the analytical 
results from this investigation and guidance from the technical background document, 
there are no COPCs identified at the Lance missile impact of WSNM (SWMU 168). 
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9.6 Site Assessments 

9.6.1 Human Health Screening and Risk Assessments 

A formal human health risk assessment was not completed for SWMU 168 since the 
results of the RFI analyses did not exceed action thresholds and potential adverse 
effects posed by the Lance missile impact are lessened by the remote location of the 
site, the inaccessibility of this area of the WSNM to the public, and the quality of the 
groundwater.  The closest drinking water supply wells are located approximately 7 
miles southwest of the impact site.  As detailed in the RFI, all analytical results were 
compared to NMED residential SSLs and WQCC Standards.  No contaminants were 
detected in soil samples above the respective NMED residential SSLs.  The RFI 
determined that no routes for exposure to human health exist at the site.    

• Air exposure pathway was considered incomplete since no COPC concentrations 
exceeded screening levels.   

• Soil exposure pathway was considered incomplete since no COPCs were 
identified at this site.  In addition, the site is unoccupied and located within a 
relatively inaccessible area of the WSNM (no residents, workers, schools, or 
daycare facilities within two miles of SWMU 168). 

• The surface water exposure pathway was considered incomplete since the closest 
intermittent water body is Lake Lucero, which lies approximately one mile to the 
west of the impact site and there are no intermittent or ephemeral streams leading 
away from the site. 

• The groundwater exposure pathway was considered incomplete since the 
groundwater gradient at the site is 0.0004, which is nearly horizontal indicating 
very low flow to stagnant conditions at the site.  Also, due to the high TDS 
concentrations the groundwater would not be considered for potable or non-
potable uses. 

9.6.2 Ecological Screening and Risk Assessments 

The RFI findings indicated that an ecological risk assessment would not be warranted.   
No COPCs were identified at the Lance impact site and UDMH, NDMA, or DMN were 
not detected above the laboratory reporting limits at the site.  The one benzene 
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detection (0.007 mg/kg) was well below the EPA Region IV Recommended Ecological 
Screening Value (RESV) of 0.05 mg/kg.  With the exception of chromium and 
selenium, the detected RCRA metals were below the EPA Region IV RESVs.  The 
chromium and selenium concentrations were within the background concentrations 
detected at the site. 

9.7 Proposal for Corrective Action Complete 

In correspondence dated June 9, 2003 (Appendix 9C, pg. 9C-5), the NMED agreed 
with WSMR that no hazardous waste or hazardous constituents had been released to 
the soil or groundwater as a result of the Lance missile crash.  In the correspondence, 
the NMED stated that the superintendant of WSNM informed them that the crater had 
been backfilled with soil cuttings, crater ejecta, and surrounding soil.  All remaining 
Lance missile surface debris was removed, all material involved with the investigative 
activities was removed and the site had been restored to its original contour.  

Information collected from site investigations indicated that potential adverse effects 
posed by the Lance missile impact were lessened by the remote location of the site, 
the inaccessibility of this WSNM area to the public and the poor quality of ground 
water.  Demography, land use, groundwater use and surface water use do not pose 
health risks to humans.  The site is remote, unoccupied, and inaccessible to WSMR 
workers and the public.  The closest drinking water supply wells are located 
approximately seven miles southwest of the impact site on the alluvial fan deposits of 
the San Andres Mountains.   

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 168 to Corrective Action Complete in the permit in 
accordance with 40 CFR §270.42, and 20 NMAC 4.1. 

9.7.1 Criterion 

SWMU 168 is proposed for NFA based on NMED NFA Criterion 5.  The SWMU has 
been characterized and remediated in accordance with current applicable state and 
federal regulations, and the available data indicated that contaminants pose an 
acceptable level of risk under current and projected land use. 
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 Figure 9-1 Location of Lance Missile Impact Site (SWMU 168)
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SWMU 168



   

 

 

 

Figure 9-2 Soil Borings and Monitoring Well Locations 
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    Source: MEVATEC, 2002b



   

 

 

 

 

 

Figure 9-3 Cross-Section of the Lance Missile Impact Site 
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           Source:  MEVATEC, 2002b



   

 

 

 

 

Photograph 9-2 Alkali Flats Area of WSNM 
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Photograph 9-1 Lance Missile Impact Crater (SWMU 168)
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Tables 9-1.  Results for Initial Soil and Water Assessments, 1999-2000, SWMU 168 - Lance Missile Impact Site 

Source:  March 15, 2000 Letter from WSMR to the NMED HRMB. 
 

Soil Sample 
Designation 

1001 
- N  

Edge 
of 

Crater 

1002 
W 

Edge 
of 

Crater 

1003 
S 

Edge 
of 

Crater 

1004 
E 

Edge 
of 

Crater 

69 - 
BG 
#1, 

Crater 
Area 

70 - 
BG 
#2, 

Crater 
Area 

71 - N 
Edge 

of 
Crater 

73 - 
W 

Edge 
of 

Crater 

75 - S 
Edge 

of 
Crater 

77 - E 
Edge 

of 
Crater

Soil-
BG1-

3 

Soil-
BG2-

3 
Soil-
E1 

Soil 
- E3 

Soil 
- E4 

Soil-
W1 

Soil-
W3 

Soil-
W4 

Soil-
S1 

Soil-
S3 

Soil-
S4 

Soil-
N1 

Soil-
N3 

Soil-
N4 

Soil 
B1-1 

Soil 
B1-
4 

Soil 
B2-1 

Soil 
B2-
4 

Date 

16-
Dec-
99 

16-
Dec-
99 

16-
Dec-
99 

16-
Dec-
99 

26-
Jan-
00 

26-
Jan-
00 

26-
Jan-
00 

26-
Jan-
00 

26-
Jan-
00 

26-
Jan-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

28-
Feb-
00 

UDMH (mg/kg) <1 <1 7 36 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 NA NA <0.059 NA NA <0.060 NA NA <0.060 NA NA <0.060 NA NA <0.063 NA <0.061 NA 
IRFNA (mg/kg) <1 <1 9 19 7.2 7.1 7.5 10.2 9.5 8.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Soil Density (g/cc) NA NA NA NA 1.20 1.14 1.09 1.05 1.31 1.19 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
N-Nitrodimethylamine 
(µg/kg) NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.3 NA NA NA <0.3 NA <0.3 NA NA <0.3 NA <0.3 NA <0.3
N-
Nitrosodimethylamine 
(µg/kg) NA NA NA NA NA NA NA NA NA NA <420 <410 NA <410 <0.3 NA <410 NA <0.3 <410 <0.3 NA <410 <0.3 NA <0.3 NA <0.3

 

Water Sample Designation 

1005, 
Sample 

#1, 
Crater 

79-BG, 
Crater 
Area 

80 - Top 
Sample, 
Crater 

81 - 
Bottom 
Sample, 
Crater 

Water-BG-1-
1 Water-BG-1-2 Water-BG-1 Water-BG-1-4 Water-SUR-1

WATERSUR-
3 

WATERSUR-
4 

Water-
DP-1 

WATERDP-
3 

WATERDP-
4 

Date 
16-Dec-

99 26-Jan-00 
26-Jan-

00 
26-Jan-

00 28-Feb-00 28-Feb-00 28-Feb-00 28-Feb-00 28-Feb-00 28-Feb-00 28-Feb-00 
28-Feb-

00 28-Feb-00 28-Feb-00 
UDMH (mg/L) 0.7 <0.1 <0.1 <0.1 NA NA <0.010 NA <0.010 NA NA <0.010 NA NA 
IRFNA (mg/L) 9 3.8 3.2 8.7 NA NA NA NA NA NA NA NA NA NA 
TDS (mg/L) 9,100 3,160 4,820 12,000 7,160 NA NA 7,470 NA 13,600 13,800 NA NA NA 
pH (s.u.) NA 7.0 7.2 7.8 7.57 NA NA 8.13 NA 7.94 8.35 NA NA NA 
N-Nitrodimethylamine (µg/L) NA NA NA NA NA NA <0.01 NA NA 0.09 NA NA 0.09 
N-Nitrosodimethylamine (µg/L) NA NA NA NA <10 <10 <10 <0.01 <10 <10 <0.01 <10 <10 <0.01 
Chloride (mg/L) NA NA NA NA 250 NA NA 229 NA 290 302 NA NA NA 
Carbonate Alkalinity (mg/L) NA NA NA NA <1.00 NA NA <2 NA <1.00 <2 NA NA NA 
Specific Conductance 
(µmhos/cm) NA NA NA NA 8,000 NA NA 8,540 NA 14,400 14,670 NA NA NA 
Fluoride (mg/L) NA NA NA NA 45 NA NA 1.23 NA 110 3.48 NA NA NA 
Bicarbonate Alkalinity (mg/L) NA NA NA NA 830 NA NA 77.6 NA 90.0 102 NA NA NA 
Nitrate (mg/L) NA NA NA NA <0.050 NA NA 1.79 NA 2.38 1.68 NA NA NA 
Sulfate NA NA NA NA 4,500 NA NA 4,950 NA 9,300 9,190 NA NA NA 

Notes: 
UDMH = Unsymmetrical Dimethylhydrazine 
IRFNA = Inhibited Red Fuming Nitric Acid 
mg/kg = milligrams per kilogram 
µg/kg = micrograms per kilogram 
g/cc = grams per cubic centimeter 
mg/L = millligrams per liter 
µg/L = micrograms per liter 
s.u. = standard units 
µmhos/cm = micromhos per centimeter  
 
Samples collected on December 16, 1999 and January 26, 2000 were analyzed byt eh Applied Environments Test Branch Chemistry Laboratory (MT-AA-E).        Samples collected on February 28, 2000 were split and sent to four laboratories.   
The UDMH analysis for Soil-E1, Soil-W1, Soil-S1, Soil-N1, Water-BG-1, Water-SUR-1, and Water-DP-1 from the 2-28-00 sampline event were peformed by NASA-WSTF.   
N-Nitrosodimethylamine analysis for Soil-BG1-3, Soil-BG2-3, Soil E3, Soil W3, Soil S3, Soil N3, Water BG-1-1, Water BG-1-2, WATERSUR-3, and WATERDP-3 and the general groundwater quality parameters 
for Water-BG-1-1 and WATERSUR-3 from the 2-28-00 sampling event were analyzed by GPL Laboratories, LLLP. 
N-Nitrodimethylamine and N-Nitrosodimethylamine analysis for Soil-B1-4, Soil-B2-4, Soil E4, Soil W4, Soil S4, Soil N4, Water BG-1-4, WATERSUR-4 WATERDP-4 and the general groundwater quality parameters 
for Water-BG-1-4 and WATERSUR-4 from the 2-28-00 sampling event were analyzed by Southwest Research Institute. 
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Table 9-2.  Analytical Results from the Impact Crater Soil Borings 

Analytes 
NMED 

SSL 

0168-SB01 0168-SB02 0168-SB03 0168-SB04 0168-SB05

0.0-0.5 5.0-7.0 9.0-9.8 0.0-0.5 4.0-6.0 9.0-9.5 0.0-0.5 5.0-7.0 8.0-8.6 0.0-0.5 5.0-7.0 9.0-9.7 0.0-0.5 4.0-6.0 9.0-9.5 

Volatiles (mg/kg) 

Unsymmetrical 
Dimethylhydrazine 
UDMH 

NE <0.063 <0.081 <0.090 <0.061 <0.073 <0.082 <0.064 <0.076 <0.089 <0.066 <0.069 <0.067 <0.063 <0.069 <0.061 

Nitrosodimethylamine 
NDMA 

0.095 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

Nitrodimethylamine 
DMN NE <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

Benzene 6.4 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Toluene 180 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Ethylbenzene 68 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Xylenes 63 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
RCRA Metals (mg/kg) 

Arsenic 3.9 1.1 1.2 1.0B 1.3 1.4 1.1B <0.40 0.57B <0.60 0.60B 1.3 0.67B 0.53B 1.7 <0.40 

Barium 5,200 27.1 18.9B 46.2 44.8 23.0 12.6B 31.3 21.2B 5.2B 22.8 26.5 6.9B 18.5B 115 2.1B 

Cadmium 70 0.12B 0.15B 0.12B 0.19B 0.09B 0.07B 0.07B 0.06B <0.07 <0.06 0.09B 0.07B 0.05B 0.27B <0.05 

Chromium 230 1.3 1.0B 3.6 3.6 1.0B 2.2 0.70B 0.99B 0.76B 1.1B 0.39B 2.1 0.98 6.7 0.63B 

Lead 400 1.1 0.69B 2.3 3.9 0.91B 1.5 0.79B 0.59B 0.61B 1.2 1.3 1.3 1.0 4.3 0.34B 

Selenium 380 0.41B 0.87B 0.97B 0.41B 1.1B 0.67B 0.45B 0.94B <0.39 0.76B 1.1B 0.29B <0.26 1.3 <0.26 

Silver 380 0.10B <0.03 <0.04 <0.03 <0.03 <0.04 <0.03 <0.03 <0.04 <0.03 <0.011 <0.009 <0.03 <0.03 <0.03 

Mercury 6.5 <0.010 <0.011 <0.014 <0.007 <0.010 <0.014 <0.007 <0.012 <0.014 <0.011 <0.03 <0.03 <0.010 <0.011 <0.011 
TCLP Metals (mg/l) 

Arsenic 5.0* <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 

Barium 100.0* 0.277B 0.0684B 0.0449B 0.153B 0.0604B 0.0813B 0.135B 0.667B 0.0431B 0.107B 0.0439B 0.089B 0.182B 0.108B 0.0544B 

Cadmium 1.0* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Chromium 5.0* <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

Lead 5.0* <0.024 <0.024 <0.024 <0.024 <0.024 0.024B <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 

Selenium 1.0* <0.028 <0.028 <0.028 0.031B <0.028 0.0312B <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 <0.028 

Silver 5.0* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 

Mercury 0.2* 0.00032B <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.002 <0.0002 <0.002 <0.0002 

< Less than the indicated laboratory reporting limit.   B    The reported value was less than the laboratory reporting limit but greater than the instrument detection limit. 
NE Not Established. 
* Maximum Concentration of Contaminants for Toxicity Characteristic. 
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Table 9-2.  Analytical Results from the Impact Crater Soil Borings 
(continued) 

Analytes NMED 
SSL 

0168-SB06 0168-SB07 0168-SB08 0168-
HA01 

(2.0-3.0) 

0168-
HA02 

(5.0-6.0) 

0168-
HA03 

(9.0-10.0) 0.0-0.5 4.0-6.0 9.0-9.5 0.0-0.5 4.0-6.0 9.0-9.5 0.0-0.5 4.0-6.0 9.0-9.7 

Volatiles (mg/kg) 

UDMH NE <0.065 <0.074 <0.060 <0.062 <0.076 <0.061 <0.062 <0.073 <0.063 <0.072 <0.076 <0.077 

NDMA 0.095 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

DMN NE <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

Benzene 6.4 <0.004 <0.004 <0.004 <0.003 <0.004 <0.004 <0.003 <0.004 <0.004 <0.004 0.007 <0.004 

Toluene 180 <0.004 <0.004 <0.004 <0.003 <0.004 <0.004 <0.003 <0.004 <0.004 <0.004 <0.004 <0.004 

Ethylbenzene 68 <0.004 <0.004 <0.004 <0.003 <0.004 <0.004 <0.003 <0.004 <0.004 <0.004 <0.004 <0.004 

Xylene 63 <0.004 <0.004 <0.004 <0.003 <0.004 <0.004 <0.003 <0.004 <0.004 <0.004 <0.004 <0.004 
RCRA Metals (mg/kg) 

Arsenic 3.9 0.99 1.2 <0.46 0.80B 0.83B 0.83B <0.38 1.4 <0.48 1.6 0.88B <0.47 

Barium 5,200 34.2 40.5 8.8B 8.4B 29.8 28.4 11.0B 9.2B 11.5B 61.9 33.2 17.6B 

Cadmium 70 0.06B 0.09B <0.05 <0.05 <0.05 0.10B 0.06B 0.13B 0.08B 0.17B 0.10B 0.09B 

Chromium 230 1.1 3.9 0.96B 0.83B 2.7 1.9 0.68B 2.7 2.0 4.6 2.0 0.71B 

Lead 400 0.84B 1.9 0.78B 0.78B 1.5 1.5 0.70B 2.0 1.4 3.4 1.6 0.76B 

Selenium 380 0.37B 0.85B 0.56B 0.69B 0.89B 0.71B <0.25 0.84B 0.55B 4.5 0.91B 0.64B 

Silver 380 <0.03 <0.03 0.05B <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.010 <0.011 <0.011B 

Mercury 6.5 <0.007 <0.008 <0.009 <0.010 <0.013 <0.008 <0.010 <0.010 <0.013 <0.04 <0.03 <0.03 
TCLP Metals (mg/l) 

Arsenic 5.0* <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 

Barium 100.0* 0.170B 0.113B 0.0591B 0.156B 0.0938B 0.0918B 0.117B 0.0986B 0.0573B 0.121B 0.070B 0.0829B 

Cadmium 1.0* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Chromium 5.0* <0.007 <0.007 <0.007 <0.007 <0.007 0.0447 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

Lead 5.0* <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 

Selenium 1.0* <0.028 0.0305B <0.028 <0.028 0.0315B <0.028 <0.028 <0.028 <0.028 0.0297B <0.028 <0.028 

Silver 5.0* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 

Mercury 0.2* <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

  < Less than the indicated laboratory reporting limit. 
  NE Not Established. 
  * Maximum Concentration of Contaminants for Toxicity Characteristic. 

B The reported value was less than the laboratory reporting limit but greater than the instrument detection limit. 
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Table 9-2.  Analytical Results from the Impact Crater Soil Borings 
(continued) 

Analytes 
mg/kg 

NMED 
SSL 

0168-LMW02 (background) 0168-LMW03 (background) 

0.0-0.5 5.0-7.0 10.0-11.0 0.0-0.5 4.0-6.0 9.0-9.6

Volatiles (mg/kg) 

UDMH NE <0.060 <0.075 <0.057 <0.064 <0.075 <0.060 

NDMA 0.095 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

DMN NE <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

Benzene 6.4 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Toluene 180 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Ethylbenzene 68 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Xylene 63 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

RCRA Metals (mg/kg)

Arsenic 3.9 <0.39 1.2 <0.39 0.70 B 3.0 <0.39 

Barium 5,200 11.1B 27.7 19.3 24.6 21.6 3.5B 

Cadmium 70 0.05B 0.08B 0.05B 0.14B 0.10B 0.08B 

Chromium 230 0.53B 1.4 1.0 1.4 0.87B 0.74B 

Lead 400 0.59B 1.0 0.78B 1.4 1.6 0.86B 

Selenium 380 0.28B 0.53B <0.26 0.60B 3.0 0.40B 

Silver 380 <0.03 <0.03 <0.03 <0.012 <0.011 <0.010 

Mercury 6.5 <0.009 <0.011 <0.009 <0.03 <0.03 <0.03 

TCLP Metals (mg/l) 

Arsenic 5.0* <0.043 <0.043 <0.043 <0.043 0.0647B <0.043 

Barium 100.0* 0.153B 0.734B <0.0547B 0.131 0.0519B 0.0594B 

Cadmium 1.0* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Chromium 5.0* <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

Lead 5.0* <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 

Selenium 1.0* <0.028 <0.028 <0.028 <0.028 0.0292B <0.028 

Silver 5.0* <0.003 <0.003 <0.003 <0.003 0.003B <0.003 

Mercury 0.2* <0.0002 <0.0002 <0.0002 <0.002 <0.0002 <0.0002 

     < Less than the indicated laboratory reporting limit. 
     NE Not Established. 
     * Maximum Concentration of Contaminants for Toxicity Characteristic. 

B The reported value was less than the laboratory reporting limit but greater than the instrument detection limit. 
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Table 9-3.  Analytical Results from the Lance Impact Site Water Sampling 

Analytes WQCC 
Std. LMW-02 LMW-03 LMW-04 LMW-05 LMW-06 LMW-07 LMW-08 LMW-09 

Surface 
Water in 
Crater 

Volatiles (mg/l) 
UDMH NE <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
NDMA NE <0.00001 <0.00001 <0.00001 <0.00001 0.000005J <0.00001 <0.00001 <0.00001 <0.00001 
DMN NE <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 
Benzene 0.01 <0.02 <0.02 <0.02 <0.001 <0.001 <0.02 <0.001 <0.001 <0.001 
Toluene NE <0.02 <0.02 <0.02 <0.001 <0.001 <0.02 <0.001 <0.001 <0.001 
Ethylbenzene 0.75 <0.02 <0.02 <0.02 <0.001 <0.001 <0.02 <0.001 <0.001 <0.001 
Xylene 0.62 <0.02 <0.02 <0.02 <0.001 <0.001 <0.02 <0.001 <0.001 <0.001 
Total RCRA Metals (mg/l)  
Arsenic NE 0.0263 0.021 0.0063B 0.0107 0.0106 0.0306 0.0112 0.0266 <0.0043 
Barium NE 0.359 0.138B 0.117B 0.218 0.266 0.206 0.202 0.527 0.0048B 
Cadmium NE 0.0034B 0.0024B 0.00076B 0.0011B 0.0014B 0.0047B 0.0013B 0.0024B <0.0005 
Chromium NE 0.0361 0.0469 0.0095B 0.0396 0.0139 0.121 0.0191 0.0268 <0.0007 
Lead NE 0.0254 0.0066B 0.0052B 0.0104 0.0091B 0.0277 0.0096B 0.035 <0.0024 
Selenium NE 0.0167 0.0102 0.0061B 0.0074B 0.0096B 0.0183 0.0062B 0.0174 0.0038B 
Silver NE <0.0003 0.00095B <0.0003 <0.0003 <0.0003 <0.0011 <0.0003 <0.0003 <0.0003 
Mercury NE <0.0004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 

Dissolved RCRA Metals (mg/l) 
Arsenic 0.1 0.0086B 0.0056B 0.0062B <0.0043 0.0067B 0.0058B 0.0053B 0.0126 0.0054B 
Barium 1.0 0.0072B 0.0049B 0.0078B 0.0091B 0.0089B 0.0059B 0.012B 0.0178B 0.0067B 
Cadmium 0.01 <0.0005 0.00054B <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00059B 0.00071B 
Chromium 0.05 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 
Lead 0.05 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 
Selenium 0.05 0.0043B <0.0028 0.0054B 0.0038B 0.0064B 0.0058B 0.0044B 0.0113 0.0069B 
Silver 0.05 <0.0003 0.00035B 0.00052B <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 
Mercury 0.002 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 

Nutrients, Physical Characteristics, and Ions (mg/l) 
Nitrate 10.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 <2.0 
Sulfate 600 21,000 61,000 41,000 23,000 17,000 44,000 23,000 13,000 16,000 
Bicarbonate NE 120 160 100 120 110 150 120 110 84 
Carbonate NE <4 28 <4 <4 <8 <4 <4 <8 32 
Chloride 250 620 810 740 580 160 690 450 440 1,100 
Conductance# NE 32,000 51,000 42,000 27,000 23,000 41,000 26,000 21,000 21,000 
pH 6-9 8.1 8.6 8.3 8.6 7.7 8.3 8.2 7.5 8.9 
TDS 1,000 38,000 63,000 55,000 34,000 25,000 57,000 30,000 23,000 23,000 

< Less than the indicated laboratory reporting limit.   B    The reported value was less than the laboratory reporting limit but greater than the instrument detection limit. 
NE Not Established. 
# Units for conductance are micromhos per centimeter (μmhos/cm). 
Bold Detection in bold is higher than the New Mexico Standard. 
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10. SWMU 164: AMRAD UST Site 

10.1  Summary 

SWMU 164 (CCWS-08) is known as the Anti-Missile Radar (AMRAD) Underground 
Storage Tank (UST) site.  In 1997, an underground sump was identified as a UST at 
the AMRAD facility.  The presence of the sump was not known by personnel familiar 
with the facility and was not in service at the time.  Review of the facility drawings 
indicated that the UST was not actually a tank, but a sump used to collect hydraulic 
fluid or motor oil from the nearby building.  The UST was closed in place and several 
soil investigations were conducted.   

Soil data indicate hydrocarbon impacts at the site are limited in extent to an area 
immediately adjacent to the UST, in the UST backfill material.  Removal of these 
affected soils is not practicable because of the presence of an anchor supporting a 
Radio Frequency fence.  The limited extent of impacted soils indicates minimal risk of 
exposure to human or ecological receptors.   

Based on current and historic Site knowledge, WSMR believes that Corrective Action 
requirements have been met for the Site and requests concurrence from NMED to 
update the status of SWMU 164 to CAC with Controls.   

10.2 Site Description and Operational History 

10.2.1 Site Description 

As described in the Voluntary Corrective Action Report (BAE, 2004), the AMRAD 
facility is located approximately 27 miles northeast of the WSMR Main Post 
Headquarters in Otero County (Figure 10-1, Appendix 10A, pg. 10A-1).  The site 
contains an operations building, a fire suppression building and a large radar dish.  A 
tall radio frequency fence, approximately 100 feet (ft) in height, surrounds the majority 
of the facility and portions of its concrete support structure underlie the UST.  A chain 
link fence is located in the only opening of the radio frequency fence (Figure 10-1, 
Appendix 10A, pg. 10A-1).   
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10.2.2 Operational History 

In 1997, a 3,000 gallon UST was discovered at the AMRAD facility.  According to as-
built facility drawings, the tank was used for storage of waste oil generated at the site.  
Further review of the facility records indicated that the UST is more properly described 
as a below-grade sump designed to capture transformer oil from floor drains within the 
radar facility.  The exact period of time during which the unit was in operation is not 
known, but it is believed that the sump was constructed when the initial AMRAD facility 
was built in the mid-1960s.  The sump was not in use at the time that it was identified 
in 1997 and personnel working at the AMRAD facility at that time were unaware of its 
presence.   

The presence of the UST was reported to the NMED Petroleum Storage Tank Bureau 
(PSTB), formerly the Underground Storage Tank Bureau (USTB) on March 3, 1998.  
An inspection of the facility was performed by an inspector with the Prevention and 
Inspection Program to determine if the tank should be considered a UST.  In a letter 
dated April 13, 1998, the USTB stated that the tank is not a UST as defined by the 
regulations and is not regulated by the USTB. 

On April 27, 1998, WSMR notified the HWB of the decision made by USTB regarding 
the site.  Additional information was provided in that letter to show that WSMR had met 
the requirements of paragraph E.2 of Module VIII of the RCRA Permit.  The letter 
provided a summary of investigation work performed up to that time and plans for 
corrective actions.  Subsequent investigations and voluntary corrective actions taken at 
the site are summarized in Section 4 of this report. 

10.3 Land Use 

10.3.1 Current 

SWMU 164 is currently is inactive.    

10.3.2 Future/Proposed 

No change in the usage of SWMU 164 is proposed or anticipated, and the industrial 
use in this area is anticipated to continue.  WSMR is an integral part of the defense 
system of the United States; therefore, the Range will remain active for the foreseeable 
future. 
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10.4 Investigative Activities 

10.4.1 Summary 

The following is a list of investigation activities performed at the AMRAD facility: 

• 1997: UST identified during WSMR facility-wide UST survey 

• 1998:      February: Soil samples collected with hand auger to evaluate potential 
historic release(s) 

March: Site reported to NMED HWB as new SWMU 

April: Soil samples collected with hand auger to determine nature 
and extent of impacted soil and evaluate potential presence 
of PCBs 

September: Findings of Soil Contamination Surrounding the 
Underground Storage Tank Located at AMRAD (MEVATEC 
Corporation, 1998) prepared 

December: Structural analysis of radio frequency fence and anchor 
system performed to evaluate feasibility of excavation  

• 2000:     April: Soil samples collected with drilling rig to delineate vertical 
extent of impacted soil 

• 2002:     January Release Assessment for Leaking Underground Storage Tank 
at the AMRAD Facility (Building 25900) (MEVATEC 
Corporation, 2002), including Findings of Soil Contamination 
Surrounding the Underground Storage Tank Located at 
AMRAD (MEVATEC Corporation, 1998) in Appendix D, 
submitted to NMED 

• 2003:     March: Voluntary Corrective Measure Work Plan (VCM) for AMRAD 
UST Site SWMU 164 submitted to NMED 
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• 2004: May:  NMED notified of intent to implement VCM Work Plan 

August: UST closed in place according to VCM Work Plan 

September: AMRAD Facility Voluntary Corrective Action Report for 
AMRAD UST Site (SWMU 164) (BAE, 2004) submitted to 
NMED 

• 2006:     September: NMED approved corrective action but stated that SWMU 164 
will remain on Permit until such time as site has been 
cleaned to regulatory standards 

Electronic copies of key reports are enclosed with this report in Appendix 10D, pg. 
10D-1.  The key reports include the Release Assessment for Leaking Underground 
Storage Tank at the AMRAD Facility (Building 25900) (MEVATEC, 2002) and AMRAD 
Facility Voluntary Corrective Action Report for AMRAD UST Site (SWMU 164) (BAE, 
2004).  The Findings of Soil Contamination Surrounding the Underground Storage 
Tank Located at AMRAD (MEVATEC Corporation, 1998) is included as Appendix D of 
the 2002 MEVATEC report and, therefore, is not provided separately in Appendix 10D.  
The historical investigations are described in detail in the following sections. 

10.4.2 Investigation No. 1:  1998 Investigations (MEVATEC, 1998) 

10.4.2.1 Data Collection 

An initial release investigation was performed in February and April 1998 (MEVATEC, 
1998), focused on determining whether any of the UST contents had historically been 
released to the surrounding soils.  Soil samples collected from hand-auger borings 
(Table 10-1, Appendix 10B, pg. 10B-1) were analyzed for DRO and motor oil range 
organics (MRO), with a select set of samples analyzed for GRO and PCBs.  The 
investigation was limited to 10 ft bgs due to the presence of the underground anchor 
for the large radio frequency fence surrounding the Site.   

An additional soils investigation was performed in April and May 1998.  Soil samples 
were collected from the impacted soils and analyzed for VOCs, DRO, and MRO (Table 
10-2, Appendix 10B, pg. 10B-2).   

 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 136 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

10.4.2.2 Results and Conclusions 

The report (MEVATEC, 1998) indicated that MRO was detected in seven of the eight 
samples collected at concentrations up to 16,000 milligrams per kilogram (mg/kg).  No 
VOCs, GRO, DRO, or PCBs were detected in the samples.  The report concluded that 
the horizontal extent of contamination was defined. 

10.4.3 Investigation No. 2:   2000 Investigation  (MEVATEC, 2000).   

10.4.3.1 Data Collection 

An additional release assessment was performed by MEVATEC Corporation in 2000 
(MEVATEC, 2000).  Investigations during the 2000 assessment included soil sampling 
using hollow stem auger drilling techniques and a structural analysis of the radio 
frequency fence.   

The 2000 investigation consisted of seven soil borings surrounding the UST.  The 
boring depths ranged from 10 feet bgs to 81.5 feet bgs.  Soil samples collected from 
the borings were analyzed for MRO with select samples also analyzed for RCRA 
metals (total metals concentrations) and SVOCs (Table 10-3, Appendix 10B, pg. 10B-
4).  The MRO results were compared to standards prescribed by the New Mexico 
SWMU Regulations (20 NMAC 9.1) (NMEID, 2000) and the RCRA Metals were 
compared to the 2000 NMED SSLs for Industrial/Occupational Use (MEVATEC, 
2002).   

A structural analysis of the radio frequency fence anchor was performed to assess the 
feasibility of moving the anchor to another position in order to remove the UST and 
affected soils.  The engineer’s report is included as Appendix E to the release 
assessment report (MEVATEC, 2002).  According to that report, no existing design or 
as-built drawings were available to the structural engineer who performed the analysis.  
The engineer inspected the site to observe the existing structure and measure the 
exposed portions of the radio frequency fence anchor located near the UST.  There is 
a set of three 7/8-inch diameter galvanized wire rope guys attached to the radio 
frequency fence that are attached to steel channel sections set into a concrete column.  
The engineer estimated that each anchor supports approximately 158,000 pounds of 
wind load from the radio frequency fence.  The engineer could not determine the 
shape or dimensions of the portion of the concrete anchor below ground; however, he 
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stated that a new anchor must be provided prior to removal of any soil or the UST to 
avoid disturbance of the existing anchor. 

10.4.3.2 Results and Conclusions 

The release assessment report (MEVATEC, 2002) indicated there were no 
constituents detected above the applicable NMED standards during the investigation.  
Additionally, the report indicated that hydrocarbon impacts did not exist beneath the 
UST and the horizontal extent of impacts did not extend beyond the backfill material 
surrounding the UST. Finally, due to the low mobility of transformer oil through site 
soils and the limited extent of contamination, the report concluded groundwater 
beneath the site is not in danger of becoming contaminated as a result of the release.  
Based on the evaluation of the soils data, resulting conclusions from the Release 
Assessment Report indicated that additional RFI work was not necessary and in-place 
closure of the UST was the most feasible remedy due to existing infrastructure and site 
conditions (MEVATEC, 2002). 

Based on the findings of the structural analysis, WSMR determined that moving the 
radio frequency fence anchor to accommodate UST removal would be cost prohibitive 
and concluded that in-place closure of the UST was appropriate. 

10.4.4 Investigation No. 3:  Voluntary Corrective Action (BAE, 2004) 

In July 2004, WSMR notified NMED of the intent to implement the previously submitted 
VCM Work Plan.  The UST was then closed in-place in August 2004 pursuant to the 
Work Plan and the Petroleum Storage Tank Rules for in-place closure (20.5.8.801).   

As described in the Voluntary Corrective Action Report (BAE, 2004), the tank closure 
consisted of the following steps: 

• February 4, 1998:  Tank was emptied and triple rinsed.   

• June 30, 2004:  A site inspection was conducted and preparations for tank closure 
began.  Gravel covering the vent, fill pipe and main opening was excavated, 
revealing a concrete vault that was approximately 4 ft by 4 ft.  Two openings to the 
tank were identified when the vault was exposed.  Measurements were made to 
determine the volume of flowable fill required to fill the tank.  Plans to fill the tank 
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were slightly altered to include cutting off the vent and fill pipes below ground level, 
based on the information obtained during this inspection.   

• July 29, 2004:  The pipes were cut approximately 6 inches below ground surface.   

• August 8, 2004:  Tank was filled in place with approximately 15 cubic yards of 
flowable material which consisted of a mixture of sand, concrete, fly ash and 
water.  Vent and fill pipes were filed to seal the pipes from the surface.  The vault 
opening was then filled with flowable fill.   

• August 24, 2004:  The tank was inspected to ensure that the flowable fill material 
had set properly. 

10.4.4.1 Results and Conclusions 

Results from the 2004 activities were presented in the Voluntary Corrective Action 
Report (BAE, 2004).  According to the report, no saturated soil or groundwater was 
encountered during any of the subsurface investigation work performed, which 
extended to slightly more than 80 ft bgs.  Groundwater quality in the area is expected 
to be moderately saline due to the proximity of alluvial deposits along the Jarilla 
Mountains. 

Two nearby known wells were used to estimate the water quality that would be present 
beneath the AMRAD facility.  These two wells are located at the Lincoln-Otero Landfill 
located approximately 7 miles to the northeast and the Nuclear Effects Directorate 
East located approximately 7 miles to the southwest.  Based on information obtained 
from these wells, the depth to groundwater at AMRAD is estimated to be between 200 
to 250 ft bgs and the concentration of TDS is estimated to be approximately 7,000 
mg/L. 

BAE Systems presented a Conceptual Site Model and Exposure Assessment in their 
Voluntary Corrective Action Report (BAE, 2004).  To be conservative, the exposure 
assessment assumed residential exposure scenarios.  The following potentially 
complete and significant exposure routes were considered: 

• Ingestion of groundwater; 
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• Dermal contact with groundwater; 

• Incidental ingestion of soil; and 

• Dermal contact with soil. 

The screening evaluation performed by BAE Systems stated that the metals detected 
in soil samples were present at concentrations similar to naturally occurring 
concentrations for the area.  The only other analyte detected was MRO, reported as oil 
range organics (ORO).  The concentration of MRO was compared to the New Mexico 
Department of Energy, Minerals, and Natural Resources Oil Conservation Division 
(OCD) criteria for total TPH since no RCRA regulated constituents exceeded the 
NMED cleanup levels current at that time.  The MRO concentrations in soil were 
determined to be less than the OCD criteria.  It was then presumed that the MRO 
contaminants did not warrant further consideration because MRO compounds are 
relatively immobile and impacts are isolated to the fill material surrounding the UST.  
As a result, no contaminants of potential concern were identified by the screening 
evaluation in this human health risk assessment. 

An ecological site visit was performed and an assessment checklist was included in 
the VCM Work Plan.  The Voluntary Corrective Action Report (BAE, 2004) stated that 
the small size of the spill and lack of any sensitive habitats or species of concern  limit 
the potential for this spill site to have any measurable detrimental effect to the 
environment or environmental receptors.  Therefore, no further ecological assessment 
was performed. 

The Voluntary Corrective Action Report (BAE, 2004) proposed No Further Action 
(NFA) by application of 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). 
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10.5 Site Conceptual Model 

10.5.1 Nature and Extent of Contamination 

To evaluate the current status of the site, the data collected from earlier investigations 
were compared to current regulatory cleanup values based on the NMED TPH 
Screening Guidance updated in October 2006 (NMED 2006) and the Technical 
Background Document for Development of Soil Screening Levels, Revision 5.0 
released in December 2009 (NMED, 2009)  

Tables 10-1 through 10-3, Appendix 10B, pgs. 10B-1 through 10B-4, summarize the 
historic data and the comparisons to regulatory standards, where available.  Samples 
collected from 0 to 10 ft bgs were compared to the Residential SSL.  Samples 
collected from all depths were compared to the soil leachate SSL based on a DAF of 
20.  Two constituents, TPH ORO and arsenic exceeded the respective screening 
levels in one or more of the soil samples.     

Figure 10-2, Appendix 10A, pg. 10A-2, depicts the sample locations and depths and 
the concentrations of ORO within those samples.  As shown in this figure and as 
discussed in the previous reports, the extent of impacted soil is limited to the shallow 
soils (backfill material) immediately surrounding the UST.  Samples collected from 
deeper intervals and from locations farther away from the UST did not contain ORO at 
concentrations exceeding the screening levels, thereby providing lateral and vertical 
delineation of the affected soils.   

TPH ORO concentrations in soils exceed NMED Residential SSLs.  However detected 
TPH concentrations were all below 2 ft bgs, indicating that comparison to Residential 
and Commercial/Industrial Direct Exposure SSLs is not appropriate.  Construction 
activities will not occur in this area as long as the radio frequency fence and supports 
remain in place; therefore construction worker exposures are not likely.  As a result, 
risk of direct exposure to impacted soils is not likely and does not pose a significant 
risk.   However, institutional controls will be put into place to prevent exposure to the 
residual soil contamination, as described in Section 7 of this report. 

Arsenic was analyzed in 14 samples and was below the detection limit in eight of the 
14 samples (Figure 10-3, Appendix 10A, pg. 10A-3).  The concentrations of arsenic 
above the DAF 20 SSL did not correlate with detections of TPH.  Arsenic 
concentrations in soils exceeded the DAF 20 SSLs in several samples outside the 
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hydrocarbon impacted areas.  Arsenic is not known to be associated with the waste oil 
released.  Furthermore, the concentrations appear to be consistent with naturally 
occurring concentrations.  There is not a background level established for arsenic at 
this particular location; however, arsenic occurs naturally within the soils in the 
Tularosa Basin.  Arsenic is not known to be associated with the type of waste oil 
previously stored in the UST.  The concentrations detected in the UST area are only 
slightly above the residential SSLs.  Arsenic is a redox sensitive constituent and it has 
been shown to occur at elevated concentrations in soils in the Tularosa Basin where 
reductive conditions exist.  Based on this information, the arsenic in the soils at the 
UST site appears to be naturally occurring.  Additional information on the occurrence 
of arsenic in soils within the Tularosa Basin is documented in the Revised Phase III 
RCRA Facility Investigation Report – HELSTF Sites (ARCADIS, 2009).  WSMR 
believes that arsenic exceedances are not associated with the UST release and do not 
pose a significant risk. 

10.5.2 Environmental Fate 

Soil data indicate hydrocarbon impacts at the site are limited in extent, to an area 
immediately adjacent to the UST, in the backfill material.  The constituents in the 
impacted backfill material do not appear mobile and do not represent a potential threat 
to surrounding soils.  

Sampling data indicated that the vertical extent of the contamination is approximately 2 
ft bgs.  Additionally, the chemical properties of the oil and the presence of clayey silt 
lenses beneath the Site limit further downward migration of hydrocarbons. These 
factors combined with the depth to groundwater (estimated to be between 200 and 250 
ft bgs) in the region indicate hydrocarbon migration to groundwater is extremely 
unlikely.  

10.6 Proposal for Corrective Action Complete with Controls 

10.6.1 Rationale 

Backfill material surrounding the UST is affected with TPH ORO.  The area is very 
limited in both lateral and vertical extent.  Removal of these affected soils is not 
practicable because of the radio frequency fence anchor.  The limited extent of 
impacted soils indicates minimal risk of exposure to human or ecological receptors.  
Because surrounding soils do not contain hydrocarbons above regulatory standards, 
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the constituents in the impacted backfill material do not appear mobile and do not 
represent a potential threat to deeper soils or to groundwater. 

In a letter dated September 12, 2006 (Appendix 10C, pg. 10C-1), NMED approved the 
Voluntary Corrective Action Report (BAE, 2004) with the following comments: 

“NMED will not require corrective action for SWMU 164 at this time due to the 
underground anchor located beneath the tank; however, this SWMU will remain 
on WSMR’s permit until the site is remediated to current regulatory standards.   

Based on these results, application is hereby made to perform a Class III modification 
to change the status of SWMU 164 in the permit to Corrective Action Complete with 
Controls in accordance with 270.42 and 20 NMAC 4.1. 

10.6.2 Proposed Controls 

 The following controls are proposed:  

• Excavation into the area containing residual soil contamination will be prohibited, 
or restricted, such that any future excavation must be performed in accordance 
with 29 Code of Federal Regulations (CFR) 1910.120(b).  Signs will be posted in 
the area that state:  “Excavation is Restricted.  Contact the Public Works 
Department for further information”.  A phone number will be included on the sign. 

• A copy of this petition will be maintained in the WSMR administrative library. 

WSMR may petition for CAC without Controls in the future, in the event that the radio 
frequency fence is ever demolished and soil remediation can be performed and/or 
future soil conditions do not pose a threat to construction workers.  Upon the NMED’s 
approval of such request, a new petition will be submitted to change the status of the 
SWMU to Corrective Action Complete without Controls.   
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Table 10-1.  Summary of February 1998 Soil Sample Analytical Results

Location: South Southeast Southwest Southwest North Northeast Northwest Northwest
Date: 2/4/1998 2/4/1998 2/4/1998 2/4/1998 2/4/1998 2/4/1998 2/4/1998 2/4/1998

Depth: 8' 8'8" 3' 8'4" 8'4" 8'4" 3'6" 8'4"
Residential SSL

(mg/kg)
DAF 20 SSL

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)

TPH
Diesel Range 520 {NMED TPH Guidance} -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Motor Oil Range 2500 {NMED TPH Guidance} -- 3400 <50 9400 16000 5400 3900 3100 7900
Gasoline Range - -- na na na <20 na na <20 <20

PCBs
Arochlor 1016 3.93E+00 {NMED ResSoil09} 2.09E+00 na na na <0.1 na na <0.1 <0.1
Arochlor 1221 1.76E+00 {NMED ResSoil09} 2.13E-02 na na na <0.5 na na <0.5 <0.5
Arochlor 1232 1.76E+00 {NMED ResSoil09} 2.13E-02 na na na <0.1 na na <0.1 <0.1
Arochlor 1242 2.22E+00 {NMED ResSoil09} 4.53E-01 na na na <0.1 na na <0.1 <0.1
Arochlor 1248 2.22E+00 {NMED ResSoil09} 4.44E-01 na na na <0.1 na na <0.1 <0.1
Arochlor 1254 1.12E+00 {NMED ResSoil09} 7.64E-01 na na na <0.1 na na <0.1 <0.1
Arochlor 1260 2.22E+00 {NMED ResSoil09} 2.09E+00 na na na <0.1 na na <0.1 <0.1

Acronym/Note Description
All data reported were collected by others and the data were provided to ARCADIS by White Sands Missile Range.

-- No DAF 20 SSL available for this constituent.

na The sample was not tested for this constituent

Analyte

na The sample was not tested for this constituent.

3400 Yellow highlight indicates that the reported result exceeds the published SSLs.  If the result is preceded by "<", the constituent was not detected, but the reported sample quantitation limit exceeds the SSL.  

<0.5 Italics indicates that the reported result exceeds the NMED DAF 20 screening value.  If the result is preceded by “<”, constituent was not detected, but the reported sample quantitation limit exceeds the DAF 20 value

DAF 20 NMED Dilution Attenuation Factor from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau and 

Ground Water Quality Bureau, Voluntary Remediation Program. August 2009. DAF 20 indicates a Dilution Attenuation Factor of 20 was used.

mg/kg Milligram per kilogram.

NMED New Mexico Environment Department.

NMED ResSoil09 NMED Residential Soil Screening Level from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau 

     and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.

NMED TPH Guidance NMED TPH Screening Level from October 2006 NMED TPH Screening Guidelines document.

PCBs Polychlorinated Biphenyl compounds

SSL Soil Screening Level
TPH Total Petroleum Hydrocarbons
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Table 10-2.  Summary of April-May 1998 Soil Sample Analytical Results

Location: Borehole 1 Borehole 1 Borehole 2 Borehole 3 Borehole 3 Borehole 4 Borehole 5 Borehole 5 Borehole 6Borehole 6 Borehole 8 Borehole 9 a Borehole 9 b

Date: 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 5/18/1998 5/18/1998
Depth: 7'6" 9'6" 9'5" 5'10" 9'0" 10'0" 3'9" 10'0" 5'6" 10'0" 5'0" 5'8" 8'2"

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

TPH
Diesel Range 520 (NMED TPH Guidance) - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Motor Oil Range 2500 (NMED TPH Guidance) - <50 <50 <50 <50 130 <50 <50 <50 <50 8.8 <50 7300 13000
VOCs
Benzene 15.5 {NMED ResSoil09} 0.037 na na na na na na na na na na na <0.01 <0.01
Bromobenzene 300 {EPA ResSoil09} - - na na na na na na na na na na na <0.01 <0.01
Bromochloromethane - - - - na na na na na na na na na na na <0.01 <0.01
Bromodichloromethane 5.25 {NMED ResSoil09} 0.00553 na na na na na na na na na na na <0.01 <0.01
Bromoform 616 {NMED ResSoil09} 12.1 na na na na na na na na na na na <0.01 <0.01
Bromomethane 22.3 {NMED ResSoil09} 0.0388 na na na na na na na na na na na <0.01 <0.01
Butylbenzene, n- - - - - na na na na na na na na na na na <0.01 <0.01
Butylbenzene, sec- - - - - na na na na na na na na na na na <0.01 <0.01
Butylbenzene, tert- - - - - na na na na na na na na na na na <0.01 <0.01
Carbon Tetrachloride 4.38 {NMED ResSoil09} 0.0148 na na na na na na na na na na na <0.01 <0.01
Chlorobenzene 508 {NMED ResSoil09} 1.08 na na na na na na na na na na na <0.01 <0.01
Chloroethane 43,600 {NMED ResSoil09} 108 na na na na na na na na na na na <0.02 <0.02
Chloroform 5.72 {NMED ResSoil09} 0.00936 na na na na na na na na na na na <0.01 <0.01
Chloromethane 35.6 {NMED ResSoil09} 0.0836 na na na na na na na na na na na <0.01 <0.01
Chlorotoluene, 2- 1,560 {NMED ResSoil09} 12.5 na na na na na na na na na na na <0.01 <0.01
Chlorotoluene, 4- 5,500 {EPA ResSoil09} - - na na na na na na na na na na na <0.01 <0.01
Dibromochloromethane 11.9 {NMED ResSoil09} 0.00675 na na na na na na na na na na na <0.01 <0.01
1,2-Dibromo-3-Chloropropane 0.194 {NMED ResSoil09} 0.0000595 na na na na na na na na na na na <0.02 <0.02
Dibromoethane, 1,2- 0.574 {NMED ResSoil09} 0.000316 na na na na na na na na na na na <0.01 <0.01
Dibromomethane 782 {NMED ResSoil09} 1.55 na na na na na na na na na na na <0.02 <0.02
Dichlorobenzene, 1,2- 3010 {NMED ResSoil09} 6.27 na na na na na na na na na na na <0.01 <0.01
Dichlorobenzene, 1,3- - - - - na na na na na na na na na na na <0.01 <0.01
Dichlorobenzene, 1,4,- 32.2 {NMED ResSoil09} 0.0714 na na na na na na na na na na na <0.01 <0.01
Dichlorodiflouromethane 481 {NMED ResSoil09} 14.5 na na na na na na na na na na na <0.01 <0.01
Dichloroethane, 1,1- 62.9 {NMED ResSoil09} 0.122 na na na na na na na na na na na <0.01 <0.01
Dichloroethane, 1,2- 7.74 {NMED ResSoil09} 0.0073 na na na na na na na na na na na <0.01 <0.01
Dichloroethene, 1,1- 618 {NMED ResSoil09} 2.38 na na na na na na na na na na na <0.01 <0.01
Dichloroethene, cis-1,2- 782 {NMED ResSoil09} 1.89 na na na na na na na na na na na <0.01 <0.01
Dichloroethene, trans-1,2- 273 {NMED ResSoil09} 0.603 na na na na na na na na na na na <0.01 <0.01
Dichloromethane 199 {NMED ResSoil09} 0.215 na na na na na na na na na na na <0.03 <0.03
Dichloropropane, 1,2- 14.7 {NMED ResSoil09} 0.0223 na na na na na na na na na na na <0.01 <0.01
Dichloropropane, 1,3- 1,600 {EPA ResSoil09} - - na na na na na na na na na na na <0.01 <0.01
Dichloropropane, 2,2- - - - - na na na na na na na na na na na <0.01 <0.01
Dichloropropene, 1,1- - - - - na na na na na na na na na na na <0.01 <0.01
Dichloropropene, cis-1,3- - - - - na na na na na na na na na na na <0.01 <0.01
Dichloropropene, trans-1,3- - - - - na na na na na na na na na na na <0.01 <0.01
Ethylbenzene 69.7 {NMED ResSoil09} 0.291 na na na na na na na na na na na <0.01 <0.01

Analyte
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Table 10-2.  Summary of April-May 1998 Soil Sample Analytical Results

Location: Borehole 1 Borehole 1 Borehole 2 Borehole 3 Borehole 3 Borehole 4 Borehole 5 Borehole 5 Borehole 6Borehole 6 Borehole 8 Borehole 9 a Borehole 9 b

Date: 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 4/28/1998 5/18/1998 5/18/1998
Depth: 7'6" 9'6" 9'5" 5'10" 9'0" 10'0" 3'9" 10'0" 5'6" 10'0" 5'0" 5'8" 8'2"

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)Analyte

Hexachlorobutadiene 61.1 {NMED ResSoil09} 0.295 na na na na na na na na na na na <0.01 <0.01
Isopropylbenzene 3,210 {NMED ResSoil09} 19.7 na na na na na na na na na na na <0.01 <0.01
Isopropyltoluene, 4- - - - - na na na na na na na na na na na <0.01 <0.01
Naphthalene 45.0 {NMED ResSoil09} 0.0839 na na na na na na na na na na na <0.02 <0.02
Propylbenzene, n- - - - - na na na na na na na na na na na <0.01 <0.01
Styrene 8,970 {NMED ResSoil09} 31.2 na na na na na na na na na na na <0.01 <0.01
Tetrachloroethane, 1,1,1,2- 29.2 {NMED ResSoil09} 0.0345 na na na na na na na na na na na <0.01 <0.01
Tetrachloroethane,1,1,2,2- 7.98 {NMED ResSoil09} 0.0045 na na na na na na na na na na na <0.01 <0.01
Tetrachloroethene 6.99 {NMED ResSoil09} 0.00898 na na na na na na na na na na na <0.01 <0.01
Toluene 5,570 {NMED ResSoil09} 27.7 na na na na na na na na na na na <0.01 <0.01
Trichlorobenzene, 1,2,3- - - - - na na na na na na na na na na na <0.01 <0.01
Trichlorobenzene, 1,2,4- 143 {NMED ResSoil09} 0.205 na na na na na na na na na na na <0.01 <0.01
Trichloroethane, 1,1,1- 21,800 {NMED ResSoil09} 59.5 na na na na na na na na na na na <0.01 <0.01
Trichloroethane, 1,1,2- 17.2 {NMED ResSoil09} 0.0135 na na na na na na na na na na na <0.01 <0.01
Trichloroethene 45.7 {NMED ResSoil09} 0.106 na na na na na na na na na na na <0.01 <0.01
Trichlorofluoromethane 2,010 {NMED ResSoil09} 18 na na na na na na na na na na na <0.01 <0.01
Trichloropropane, 1,2,3- 0.915 {NMED ResSoil09} 0.000713 na na na na na na na na na na na <0.01 <0.01
Trimethylbenzene, 1,2,4- 62 {EPA ResSoil09} - - na na na na na na na na na na na <0.01 <0.01
Trimethylbenzene, 1,3,5- 780 {EPA ResSoil09} - - na na na na na na na na na na na <0.01 <0.01
Vinyl Chloride 0.865 {NMED ResSoil09} 0.00576 na na na na na na na na na na na <0.02 <0.02
Xylenes (Total) 1090 {NMED ResSoil09} 3.52 na na na na na na na na na na na <0.01 <0.01

Acronym/Note Description
All data reported were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
a Sample identifier on laboratory report was "Sample B" for this location and depth.  No corresponding "Sample A" was submitted from this sampling event.
b Sample identifier on laboratory report was "Sample C" for this location and depth.

- - No DAF 20 SSL available for this constituent.
7300 Yellow highlight indicates that the reported result exceeds the published SSLs.  If the result is preceded by "<", the constituent was not detected, but the reported sample quantitation limit exceeds the SSL.  
<0.01 Italics indicates that the reported result exceeds the NMED DAF 20 screening value.  If the result is preceded by “<”, constituent was not detected, but the reported sample quantitation limit exceeds the DAF 20 value.

DAF 20 NMED Dilution Attenuation Factor from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
DAF 20 indicates a Dilution Attenuation Factor of 20 was used for screening.

EPA United States Environmental Protection Agency.
EPA ResSoil09 USEPA Residential Screening Level from USEPA Regional Screening Levels  (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index/htm). 2009.
mg/kg Milligram per kilogram.
na The sample was not tested for this constituent.
NMED New Mexico Environment Department.
NMED ResSoil09 NMED Residential Soil Screening Level from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
NMED TPH Guidance NMED TPH Screening Level from October 2006 NMED TPH Screening Guidelines document.
SSL Soil Screening Level
TPH Total Petroleum Hydrocarbons
VOCs Volatile Organic Compounds

Page 10B-3



Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location: SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01

Date: 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/4/2000 4/4/2000
Depth: 4.5-6.5 9.5-11.5 14.5-16.5 19.5-21.5 24.5-26.5 29.5-31.5 34.5-36.5 34.5-36.5 39.5-41.5 44.5-46.5 49.5-51.5 54.5-56.5

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

TPH
Motor Oil Range 2500 (NMED TPH Guidance) - - 600 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Metals
Arsenic 3.90 {NMED ResSoil09} 2.62E-01 na na <3 na na na na na <3 na na na
Barium 15600 {NMED ResSoil09} 6.03E+03 na na 88.8 na na na na na 35.7 na na na
Cadmium 77.9 {NMED ResSoil09} 2.75E+01 na na <0.2 na na na na na <0.2 na na na
Chromium 219 {NMED ResSoil09} 1.97E+09 na na 8.3 na na na na na 1.7 na na na
Lead 400 {NMED ResSoil09} - - na na 6.3 na na na na na <2 na na na
Mercury 7.71 {NMED ResSoil09} 5.87E-01 na na <0.05 na na na na na <0.05 na na na
Selenium 391 {NMED ResSoil09} 1.93E+01 na na 7.9 na na na na na 4.2 na na na
Silver 391 {NMED ResSoil09} 3.13E+01 na na <1 na na na na na <1 na na na

SVOCs
1,2,4-Trichlorobenzene 143 {NMED ResSoil09} 2.05E-01 na <0.03 na na na na na na <0.03 na na na
1,2-Dichlorobenzene 3010 {NMED ResSoil09} 6.27E+00 na <0.03 na na na na na na <0.03 na na na
1,3-Dichlorobenzene - - - - na <0.03 na na na na na na <0.03 na na na
1,4-Dichlorobenzene 32.2 {NMED ResSoil09} 7.14E-02 na <0.03 na na na na na na <0.03 na na na
1-Methylnaphthalene - - - - na <0.03 na na na na na na <0.03 na na na
2,3,4,6-Tetrachlorophenol - - - - na <1.5 na na na na na na <1.5 na na na
2,4,5-Trichlorophenol 6110 {NMED ResSoil09} 1.43E+02 na <0.3 na na na na na na <0.3 na na na
2,4,6-Trichlorophenol 61.0 {NMED ResSoil09} 1.43E+00 na <0.3 na na na na na na <0.3 na na na
2,4-Dichlorophenol 183 {NMED ResSoil09} 2.74E+00 na <0.3 na na na na na na <0.3 na na na
2,4-Dimethylphenol 1220 {NMED ResSoil09} 1.82E+01 na <0.03 na na na na na na <0.03 na na na
2,4-Dinitrophenol 122 {NMED ResSoil09} 1.05E+00 na <0.67 na na na na na na <0.67 na na na
2,4-Dinitrotoluene 15.7 {NMED ResSoil09} 3.12E-02 na <0.3 na na na na na na <0.3 na na na
2,6-Dinitrotoluene 61.2 {NMED ResSoil09} 5.33E-01 na <0.3 na na na na na na <0.3 na na na
2-Chloronaphthalene 6260 {NMED ResSoil09} 2.71E+02 na <0.03 na na na na na na <0.03 na na na
2-Chlorophenol 391 {NMED ResSoil09} 3.06E+00 na <0.03 na na na na na na <0.03 na na na
2-Methylnaphthalene 310 {NMED ResSoil09} - - na <0.03 na na na na na na <0.03 na na na
2-Methylphenol 3100 {NMED ResSoil09} - - na <0.03 na na na na na na <0.03 na na na
2-Nitroaniline - - - - na <0.3 na na na na na na <0.3 na na na
2-Nitrophenol - - - - na <0.3 na na na na na na <0.3 na na na
3+4 Methylphenol - - - - na <0.03 na na na na na na <0.03 na na na
3,3'-Dichlorobenzidine 10.8 {NMED ResSoil09} 3.41E-01 na <0.3 na na na na na na <0.3 na na na
3-Nitroaniline - - - - na <0.3 na na na na na na <0.3 na na na
2-Methyl-4,6-dinitrophenol 6.11 {NMED ResSoil09} 7.85E-02 na <0.3 na na na na na na <0.3 na na na
4-Bromophenylether - - - - na <0.03 na na na na na na <0.03 na na na
4-Chloro-3-methylphenol - - - - na <0.3 na na na na na na <0.3 na na na
4-Chloroaniline - - - - na <0.3 na na na na na na <0.3 na na na
4-Chlorophenyl Phenyl Ether - - - - na <0.03 na na na na na na <0.03 na na na
4-Nitroaniline - - - - na <0.3 na na na na na na <0.3 na na na
4-Nitrophenol - - - - na <0.6 na na na na na na <0.6 na na na
Acenaphthene 3440 {NMED ResSoil09} 4.10E+02 na <0.03 na na na na na na <0.03 na na na

Analyte
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location: SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01 SB01

Date: 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/3/2000 4/4/2000 4/4/2000
Depth: 4.5-6.5 9.5-11.5 14.5-16.5 19.5-21.5 24.5-26.5 29.5-31.5 34.5-36.5 34.5-36.5 39.5-41.5 44.5-46.5 49.5-51.5 54.5-56.5

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)Analyte

SVOCs (continued)
Acenaphthylene - - - - na <0.03 na na na na na na <0.03 na na na
Aniline - - - - na <0.3 na na na na na na <0.3 na na na
Anthracene 17200 {NMED ResSoil09} 6.74E+03 na <0.03 na na na na na na <0.03 na na na
Azobenzene & 1,2Diphenylhydrazine 6.08 {NMED ResSoil09} 9.06E-02 na <0.03 na na na na na na <0.03 na na na
Benzo(a)anthracene 6.21 {NMED ResSoil09} 6.39E+00 na <0.03 na na na na na na <0.03 na na na
Benzo(a)pyrene 0.621 {NMED ResSoil09} 2.17E+00 na <0.03 na na na na na na <0.03 na na na
Benzo(b&k)fluoranthene 6.21 {NMED ResSoil09} 2.22E+01 na <0.03 na na na na na na <0.03 na na na
Benzo(ghi)perylene - - - - na <0.3 na na na na na na <0.3 na na na
Benzoic acid 240000 {EPA ResSoil09} - - na <3 na na na na na na <3 na na na
Benzyl alcohol 6100 {EPA ResSoil09} - - na <1.5 na na na na na na <1.5 na na na
Bis(2-chloroethyl)ether 2.56 {NMED ResSoil09} 4.65E-04 na <0.03 na na na na na na <0.03 na na na
Bis(2-chloroethoxy)methane 180 {EPA ResSoil09} - - na <0.03 na na na na na na <0.03 na na na
Bis(2-chloroisopropyl)ether 91.5 {NMED ResSoil09} 5.11E-02 na <0.03 na na na na na na <0.03 na na na
Bis(2-ethylhexyl)phthalate 347 {NMED ResSoil09} 2.38E+02 na <0.3 na na na na na na <0.3 na na na
Butyl benzyl phthalate - - - - na <0.03 na na na na na na <0.03 na na na
Chrysene 621 {NMED ResSoil09} 6.52E+02 na <0.03 na na na na na na <0.03 na na na
Di-n-butyl phthalate 6110 {NMED ResSoil09} 1.73E+02 na <0.3 na na na na na na <0.3 na na na
Di-n-octyl phthalate - - - - na <0.3 na na na na na na <0.3 na na na
Dibenzo(a,h)anthracene 0.621 {NMED ResSoil09} 7.24E+00 na <0.3 na na na na na na <0.3 na na na
Dibenzofuran - - - - na <0.03 na na na na na na <0.03 na na na
Diethyl phthalate 48900 {NMED ResSoil09} 2.12E+02 na <0.03 na na na na na na <0.03 na na na
Dimethyl phthalate 611000 {NMED ResSoil09} 1.67E+03 na <0.03 na na na na na na <0.03 na na na
Fluoranthene 2290 {NMED ResSoil09} 3.11E+03 na <0.03 na na na na na na <0.03 na na na
Fluorene 2290 {NMED ResSoil09} 5.00E+02 na <0.03 na na na na na na <0.03 na na na
Hexachlorobenzene 3.04 {NMED ResSoil09} 4.41E-02 na <0.03 na na na na na na <0.03 na na na
Hexachlorobutadiene 61.1 {NMED ResSoil09} 2.95E-01 na <0.03 na na na na na na <0.03 na na na
Hexachlorocyclopentadiene 367 {NMED ResSoil09} 1.23E+01 na <1.5 na na na na na na <1.5 na na na
Hexachloroethane 61.1 {NMED ResSoil09} 3.86E-01 na <0.03 na na na na na na <0.03 na na na
Indeno(1,2,3-cd)pyrene 6.21 {NMED ResSoil09} 7.39E+01 na <0.3 na na na na na na <0.3 na na na
Isophorone 5120 {NMED ResSoil09} 3.69E+00 na <0.03 na na na na na na <0.03 na na na
n-Nitrosodi-n-propylamine 0.69 {EPA ResSoil09} - - na <0.03 na na na na na na <0.03 na na na
n-Nitroso-dimethyl-amine 0.0954 {NMED ResSoil09} 6.08E-05 na <0.3 na na na na na na <0.3 na na na
n-Nitrosodiphenylamine 993 {NMED ResSoil09} 2.58E+01 na <0.03 na na na na na na <0.03 na na na
Naphthalene 45 {NMED ResSoil09} 8.39E-02 na <0.03 na na na na na na <0.03 na na na
Nitrobenzene 49.4 {NMED ResSoil09} 1.37E-01 na <0.03 na na na na na na <0.03 na na na
Pentachlorophenol 29.8 {NMED ResSoil09} 5.87E-01 na <0.3 na na na na na na <0.3 na na na
Phenanthrene 1830 {NMED ResSoil09} 1.67E+03 na <0.03 na na na na na na <0.03 na na na
Phenol 18300 {NMED ResSoil09} 1.26E+02 na <0.3 na na na na na na <0.3 na na na
Pyrene 1720 {NMED ResSoil09} 2.24E+03 na <0.03 na na na na na na <0.03 na na na
Pyridine 78 {EPA ResSoil09} - - na <0.3 na na na na na na <0.3 na na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

TPH
Motor Oil Range 2500 (NMED TPH Guidance) - -

Metals
Arsenic 3.90 {NMED ResSoil09} 2.62E-01
Barium 15600 {NMED ResSoil09} 6.03E+03
Cadmium 77.9 {NMED ResSoil09} 2.75E+01
Chromium 219 {NMED ResSoil09} 1.97E+09
Lead 400 {NMED ResSoil09} - -
Mercury 7.71 {NMED ResSoil09} 5.87E-01
Selenium 391 {NMED ResSoil09} 1.93E+01
Silver 391 {NMED ResSoil09} 3.13E+01

SVOCs
1,2,4-Trichlorobenzene 143 {NMED ResSoil09} 2.05E-01
1,2-Dichlorobenzene 3010 {NMED ResSoil09} 6.27E+00
1,3-Dichlorobenzene - - - -
1,4-Dichlorobenzene 32.2 {NMED ResSoil09} 7.14E-02
1-Methylnaphthalene - - - -
2,3,4,6-Tetrachlorophenol - - - -
2,4,5-Trichlorophenol 6110 {NMED ResSoil09} 1.43E+02
2,4,6-Trichlorophenol 61.0 {NMED ResSoil09} 1.43E+00
2,4-Dichlorophenol 183 {NMED ResSoil09} 2.74E+00
2,4-Dimethylphenol 1220 {NMED ResSoil09} 1.82E+01
2,4-Dinitrophenol 122 {NMED ResSoil09} 1.05E+00
2,4-Dinitrotoluene 15.7 {NMED ResSoil09} 3.12E-02
2,6-Dinitrotoluene 61.2 {NMED ResSoil09} 5.33E-01
2-Chloronaphthalene 6260 {NMED ResSoil09} 2.71E+02
2-Chlorophenol 391 {NMED ResSoil09} 3.06E+00
2-Methylnaphthalene 310 {NMED ResSoil09} - -
2-Methylphenol 3100 {NMED ResSoil09} - -
2-Nitroaniline - - - -
2-Nitrophenol - - - -
3+4 Methylphenol - - - -
3,3'-Dichlorobenzidine 10.8 {NMED ResSoil09} 3.41E-01
3-Nitroaniline - - - -
2-Methyl-4,6-dinitrophenol 6.11 {NMED ResSoil09} 7.85E-02
4-Bromophenylether - - - -
4-Chloro-3-methylphenol - - - -
4-Chloroaniline - - - -
4-Chlorophenyl Phenyl Ether - - - -
4-Nitroaniline - - - -
4-Nitrophenol - - - -
Acenaphthene 3440 {NMED ResSoil09} 4.10E+02

Analyte

SB01 SB01 SB01 SB01 SB01 SB02 SB02 SB02 SB02 SB02 SB02 SB02 SB02
4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000
59.5-61.5 64.5-66.5 69.5-71.5 74.5-76.5 79.5-81.5 4.5-5 9.5-10 14.5-15 19.5-20 24.5-25 29.5-30 34.5-35 39.5-40

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

na na na na 4.1 na na na 4.5 na na na na
na na na na 317 na na na 50.6 na na na na
na na na na <1 na na na <0.2 na na na na
na na na na 10.6 na na na 5 na na na na
na na na na 18.3 na na na 6.5 na na na na
na na na na <0.05 na na na <0.05 na na na na
na na na na 11.2 na na na 5 na na na na
na na na na <1 na na na <1 na na na na

na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <1.5 na na <1.5 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.67 na na <0.67 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.6 na na <0.6 na na na na na
na na na na <0.03 na na <0.03 na na na na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)Analyte

SVOCs (continued)
Acenaphthylene - - - -
Aniline - - - -
Anthracene 17200 {NMED ResSoil09} 6.74E+03
Azobenzene & 1,2Diphenylhydrazine 6.08 {NMED ResSoil09} 9.06E-02
Benzo(a)anthracene 6.21 {NMED ResSoil09} 6.39E+00
Benzo(a)pyrene 0.621 {NMED ResSoil09} 2.17E+00
Benzo(b&k)fluoranthene 6.21 {NMED ResSoil09} 2.22E+01
Benzo(ghi)perylene - - - -
Benzoic acid 240000 {EPA ResSoil09} - -
Benzyl alcohol 6100 {EPA ResSoil09} - -
Bis(2-chloroethyl)ether 2.56 {NMED ResSoil09} 4.65E-04
Bis(2-chloroethoxy)methane 180 {EPA ResSoil09} - -
Bis(2-chloroisopropyl)ether 91.5 {NMED ResSoil09} 5.11E-02
Bis(2-ethylhexyl)phthalate 347 {NMED ResSoil09} 2.38E+02
Butyl benzyl phthalate - - - -
Chrysene 621 {NMED ResSoil09} 6.52E+02
Di-n-butyl phthalate 6110 {NMED ResSoil09} 1.73E+02
Di-n-octyl phthalate - - - -
Dibenzo(a,h)anthracene 0.621 {NMED ResSoil09} 7.24E+00
Dibenzofuran - - - -
Diethyl phthalate 48900 {NMED ResSoil09} 2.12E+02
Dimethyl phthalate 611000 {NMED ResSoil09} 1.67E+03
Fluoranthene 2290 {NMED ResSoil09} 3.11E+03
Fluorene 2290 {NMED ResSoil09} 5.00E+02
Hexachlorobenzene 3.04 {NMED ResSoil09} 4.41E-02
Hexachlorobutadiene 61.1 {NMED ResSoil09} 2.95E-01
Hexachlorocyclopentadiene 367 {NMED ResSoil09} 1.23E+01
Hexachloroethane 61.1 {NMED ResSoil09} 3.86E-01
Indeno(1,2,3-cd)pyrene 6.21 {NMED ResSoil09} 7.39E+01
Isophorone 5120 {NMED ResSoil09} 3.69E+00
n-Nitrosodi-n-propylamine 0.69 {EPA ResSoil09} - -
n-Nitroso-dimethyl-amine 0.0954 {NMED ResSoil09} 6.08E-05
n-Nitrosodiphenylamine 993 {NMED ResSoil09} 2.58E+01
Naphthalene 45 {NMED ResSoil09} 8.39E-02
Nitrobenzene 49.4 {NMED ResSoil09} 1.37E-01
Pentachlorophenol 29.8 {NMED ResSoil09} 5.87E-01
Phenanthrene 1830 {NMED ResSoil09} 1.67E+03
Phenol 18300 {NMED ResSoil09} 1.26E+02
Pyrene 1720 {NMED ResSoil09} 2.24E+03
Pyridine 78 {EPA ResSoil09} - -

SB01 SB01 SB01 SB01 SB01 SB02 SB02 SB02 SB02 SB02 SB02 SB02 SB02
4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000
59.5-61.5 64.5-66.5 69.5-71.5 74.5-76.5 79.5-81.5 4.5-5 9.5-10 14.5-15 19.5-20 24.5-25 29.5-30 34.5-35 39.5-40

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <3 na na <3 na na na na na
na na na na <1.5 na na <1.5 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <1.5 na na <1.5 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
na na na na <0.03 na na <0.03 na na na na na
na na na na <0.3 na na <0.3 na na na na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

TPH
Motor Oil Range 2500 (NMED TPH Guidance) - -

Metals
Arsenic 3.90 {NMED ResSoil09} 2.62E-01
Barium 15600 {NMED ResSoil09} 6.03E+03
Cadmium 77.9 {NMED ResSoil09} 2.75E+01
Chromium 219 {NMED ResSoil09} 1.97E+09
Lead 400 {NMED ResSoil09} - -
Mercury 7.71 {NMED ResSoil09} 5.87E-01
Selenium 391 {NMED ResSoil09} 1.93E+01
Silver 391 {NMED ResSoil09} 3.13E+01

SVOCs
1,2,4-Trichlorobenzene 143 {NMED ResSoil09} 2.05E-01
1,2-Dichlorobenzene 3010 {NMED ResSoil09} 6.27E+00
1,3-Dichlorobenzene - - - -
1,4-Dichlorobenzene 32.2 {NMED ResSoil09} 7.14E-02
1-Methylnaphthalene - - - -
2,3,4,6-Tetrachlorophenol - - - -
2,4,5-Trichlorophenol 6110 {NMED ResSoil09} 1.43E+02
2,4,6-Trichlorophenol 61.0 {NMED ResSoil09} 1.43E+00
2,4-Dichlorophenol 183 {NMED ResSoil09} 2.74E+00
2,4-Dimethylphenol 1220 {NMED ResSoil09} 1.82E+01
2,4-Dinitrophenol 122 {NMED ResSoil09} 1.05E+00
2,4-Dinitrotoluene 15.7 {NMED ResSoil09} 3.12E-02
2,6-Dinitrotoluene 61.2 {NMED ResSoil09} 5.33E-01
2-Chloronaphthalene 6260 {NMED ResSoil09} 2.71E+02
2-Chlorophenol 391 {NMED ResSoil09} 3.06E+00
2-Methylnaphthalene 310 {NMED ResSoil09} - -
2-Methylphenol 3100 {NMED ResSoil09} - -
2-Nitroaniline - - - -
2-Nitrophenol - - - -
3+4 Methylphenol - - - -
3,3'-Dichlorobenzidine 10.8 {NMED ResSoil09} 3.41E-01
3-Nitroaniline - - - -
2-Methyl-4,6-dinitrophenol 6.11 {NMED ResSoil09} 7.85E-02
4-Bromophenylether - - - -
4-Chloro-3-methylphenol - - - -
4-Chloroaniline - - - -
4-Chlorophenyl Phenyl Ether - - - -
4-Nitroaniline - - - -
4-Nitrophenol - - - -
Acenaphthene 3440 {NMED ResSoil09} 4.10E+02

Analyte

SB02 SB02 SB02 SB02 SB02 SB02 SB03 SB03 SB03 SB03 SB03 SB03 SB03
4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000
44.5-45 49.5-50 54.5-55 59.5-60 64.5-65 69.5-70 9.5-10 14.5-15 19.5-20 24.5-25 29.5-30 34.5-35 39.5-40

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

na <3 na na na <3 na na <3 na na na <3
na 25.5 na na na 118 na na 28.2 na na na 11.4
na <0.2 na na na <0.2 na na <0.2 na na na <0.2
na <1 na na na 7.5 na na 4.2 na na na 1.6
na 25.5 na na na 13.9 na na 6.4 na na na <2
na <0.05 na na na <0.05 na na <0.05 na na na <0.05
na <2.5 na na na 2.5 na na <2.6 na na na 4.6
na <1 na na na <1 na na <1 na na na <1

na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <1.5 na na na <1.5 na <1.5 na na na na <1.5
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.67 na na na <0.67 na <0.67 na na na na <0.67
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.6 na na na <0.6 na <0.6 na na na na <0.6
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)Analyte

SVOCs (continued)
Acenaphthylene - - - -
Aniline - - - -
Anthracene 17200 {NMED ResSoil09} 6.74E+03
Azobenzene & 1,2Diphenylhydrazine 6.08 {NMED ResSoil09} 9.06E-02
Benzo(a)anthracene 6.21 {NMED ResSoil09} 6.39E+00
Benzo(a)pyrene 0.621 {NMED ResSoil09} 2.17E+00
Benzo(b&k)fluoranthene 6.21 {NMED ResSoil09} 2.22E+01
Benzo(ghi)perylene - - - -
Benzoic acid 240000 {EPA ResSoil09} - -
Benzyl alcohol 6100 {EPA ResSoil09} - -
Bis(2-chloroethyl)ether 2.56 {NMED ResSoil09} 4.65E-04
Bis(2-chloroethoxy)methane 180 {EPA ResSoil09} - -
Bis(2-chloroisopropyl)ether 91.5 {NMED ResSoil09} 5.11E-02
Bis(2-ethylhexyl)phthalate 347 {NMED ResSoil09} 2.38E+02
Butyl benzyl phthalate - - - -
Chrysene 621 {NMED ResSoil09} 6.52E+02
Di-n-butyl phthalate 6110 {NMED ResSoil09} 1.73E+02
Di-n-octyl phthalate - - - -
Dibenzo(a,h)anthracene 0.621 {NMED ResSoil09} 7.24E+00
Dibenzofuran - - - -
Diethyl phthalate 48900 {NMED ResSoil09} 2.12E+02
Dimethyl phthalate 611000 {NMED ResSoil09} 1.67E+03
Fluoranthene 2290 {NMED ResSoil09} 3.11E+03
Fluorene 2290 {NMED ResSoil09} 5.00E+02
Hexachlorobenzene 3.04 {NMED ResSoil09} 4.41E-02
Hexachlorobutadiene 61.1 {NMED ResSoil09} 2.95E-01
Hexachlorocyclopentadiene 367 {NMED ResSoil09} 1.23E+01
Hexachloroethane 61.1 {NMED ResSoil09} 3.86E-01
Indeno(1,2,3-cd)pyrene 6.21 {NMED ResSoil09} 7.39E+01
Isophorone 5120 {NMED ResSoil09} 3.69E+00
n-Nitrosodi-n-propylamine 0.69 {EPA ResSoil09} - -
n-Nitroso-dimethyl-amine 0.0954 {NMED ResSoil09} 6.08E-05
n-Nitrosodiphenylamine 993 {NMED ResSoil09} 2.58E+01
Naphthalene 45 {NMED ResSoil09} 8.39E-02
Nitrobenzene 49.4 {NMED ResSoil09} 1.37E-01
Pentachlorophenol 29.8 {NMED ResSoil09} 5.87E-01
Phenanthrene 1830 {NMED ResSoil09} 1.67E+03
Phenol 18300 {NMED ResSoil09} 1.26E+02
Pyrene 1720 {NMED ResSoil09} 2.24E+03
Pyridine 78 {EPA ResSoil09} - -

SB02 SB02 SB02 SB02 SB02 SB02 SB03 SB03 SB03 SB03 SB03 SB03 SB03
4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/4/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000 4/5/2000
44.5-45 49.5-50 54.5-55 59.5-60 64.5-65 69.5-70 9.5-10 14.5-15 19.5-20 24.5-25 29.5-30 34.5-35 39.5-40

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <3 na na na <3 na <3 na na na na <3
na <1.5 na na na <1.5 na <1.5 na na na na <1.5
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <1.6 na na na <1.6 na <1.6 na na na na <1.6
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.67 na na na <0.67 na <0.67 na na na na <0.67
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.03 na na na <0.03 na <0.03 na na na na <0.03
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
na <0.3 na na na <0.3 na <0.3 na na na na <0.3
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

TPH
Motor Oil Range 2500 (NMED TPH Guidance) - -

Metals
Arsenic 3.90 {NMED ResSoil09} 2.62E-01
Barium 15600 {NMED ResSoil09} 6.03E+03
Cadmium 77.9 {NMED ResSoil09} 2.75E+01
Chromium 219 {NMED ResSoil09} 1.97E+09
Lead 400 {NMED ResSoil09} - -
Mercury 7.71 {NMED ResSoil09} 5.87E-01
Selenium 391 {NMED ResSoil09} 1.93E+01
Silver 391 {NMED ResSoil09} 3.13E+01

SVOCs
1,2,4-Trichlorobenzene 143 {NMED ResSoil09} 2.05E-01
1,2-Dichlorobenzene 3010 {NMED ResSoil09} 6.27E+00
1,3-Dichlorobenzene - - - -
1,4-Dichlorobenzene 32.2 {NMED ResSoil09} 7.14E-02
1-Methylnaphthalene - - - -
2,3,4,6-Tetrachlorophenol - - - -
2,4,5-Trichlorophenol 6110 {NMED ResSoil09} 1.43E+02
2,4,6-Trichlorophenol 61.0 {NMED ResSoil09} 1.43E+00
2,4-Dichlorophenol 183 {NMED ResSoil09} 2.74E+00
2,4-Dimethylphenol 1220 {NMED ResSoil09} 1.82E+01
2,4-Dinitrophenol 122 {NMED ResSoil09} 1.05E+00
2,4-Dinitrotoluene 15.7 {NMED ResSoil09} 3.12E-02
2,6-Dinitrotoluene 61.2 {NMED ResSoil09} 5.33E-01
2-Chloronaphthalene 6260 {NMED ResSoil09} 2.71E+02
2-Chlorophenol 391 {NMED ResSoil09} 3.06E+00
2-Methylnaphthalene 310 {NMED ResSoil09} - -
2-Methylphenol 3100 {NMED ResSoil09} - -
2-Nitroaniline - - - -
2-Nitrophenol - - - -
3+4 Methylphenol - - - -
3,3'-Dichlorobenzidine 10.8 {NMED ResSoil09} 3.41E-01
3-Nitroaniline - - - -
2-Methyl-4,6-dinitrophenol 6.11 {NMED ResSoil09} 7.85E-02
4-Bromophenylether - - - -
4-Chloro-3-methylphenol - - - -
4-Chloroaniline - - - -
4-Chlorophenyl Phenyl Ether - - - -
4-Nitroaniline - - - -
4-Nitrophenol - - - -
Acenaphthene 3440 {NMED ResSoil09} 4.10E+02

Analyte

SB04 SB05 SB05 SB05 SB05 SB05 SB05 SB05 SB06 SB06 SB06 SB06 SB06
4/5/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000
9.5-10 10-10.5 14.5-15 19.5-20 24.5-25 29.5-30 34.5-35 39.5-40 4.5-5 9.5-10 14.5-15 19.5-20 24.5-25

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

51 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

na na na 4.5 na na na <3 na na na 3.1 na
na na na 122 na na na 6.8 na na na 67.2 na
na na na <0.2 na na na <0.2 na na na <0.2 na
na na na 5.7 na na na 1.4 na na na 6.9 na
na na na 6 na na na <2 na na na 8.1 na
na na na <0.05 na na na <0.05 na na na <0.05 na
na na na 7.4 na na na 4.1 na na na 5.6 na
na na na <1 na na na <1 na na na <1 na

na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <1.5 na <1.5 na na <1.5 na na <1.5 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.67 na <0.67 na na <0.67 na na <0.67 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.6 na <0.6 na na <0.6 na na <0.6 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)Analyte

SVOCs (continued)
Acenaphthylene - - - -
Aniline - - - -
Anthracene 17200 {NMED ResSoil09} 6.74E+03
Azobenzene & 1,2Diphenylhydrazine 6.08 {NMED ResSoil09} 9.06E-02
Benzo(a)anthracene 6.21 {NMED ResSoil09} 6.39E+00
Benzo(a)pyrene 0.621 {NMED ResSoil09} 2.17E+00
Benzo(b&k)fluoranthene 6.21 {NMED ResSoil09} 2.22E+01
Benzo(ghi)perylene - - - -
Benzoic acid 240000 {EPA ResSoil09} - -
Benzyl alcohol 6100 {EPA ResSoil09} - -
Bis(2-chloroethyl)ether 2.56 {NMED ResSoil09} 4.65E-04
Bis(2-chloroethoxy)methane 180 {EPA ResSoil09} - -
Bis(2-chloroisopropyl)ether 91.5 {NMED ResSoil09} 5.11E-02
Bis(2-ethylhexyl)phthalate 347 {NMED ResSoil09} 2.38E+02
Butyl benzyl phthalate - - - -
Chrysene 621 {NMED ResSoil09} 6.52E+02
Di-n-butyl phthalate 6110 {NMED ResSoil09} 1.73E+02
Di-n-octyl phthalate - - - -
Dibenzo(a,h)anthracene 0.621 {NMED ResSoil09} 7.24E+00
Dibenzofuran - - - -
Diethyl phthalate 48900 {NMED ResSoil09} 2.12E+02
Dimethyl phthalate 611000 {NMED ResSoil09} 1.67E+03
Fluoranthene 2290 {NMED ResSoil09} 3.11E+03
Fluorene 2290 {NMED ResSoil09} 5.00E+02
Hexachlorobenzene 3.04 {NMED ResSoil09} 4.41E-02
Hexachlorobutadiene 61.1 {NMED ResSoil09} 2.95E-01
Hexachlorocyclopentadiene 367 {NMED ResSoil09} 1.23E+01
Hexachloroethane 61.1 {NMED ResSoil09} 3.86E-01
Indeno(1,2,3-cd)pyrene 6.21 {NMED ResSoil09} 7.39E+01
Isophorone 5120 {NMED ResSoil09} 3.69E+00
n-Nitrosodi-n-propylamine 0.69 {EPA ResSoil09} - -
n-Nitroso-dimethyl-amine 0.0954 {NMED ResSoil09} 6.08E-05
n-Nitrosodiphenylamine 993 {NMED ResSoil09} 2.58E+01
Naphthalene 45 {NMED ResSoil09} 8.39E-02
Nitrobenzene 49.4 {NMED ResSoil09} 1.37E-01
Pentachlorophenol 29.8 {NMED ResSoil09} 5.87E-01
Phenanthrene 1830 {NMED ResSoil09} 1.67E+03
Phenol 18300 {NMED ResSoil09} 1.26E+02
Pyrene 1720 {NMED ResSoil09} 2.24E+03
Pyridine 78 {EPA ResSoil09} - -

SB04 SB05 SB05 SB05 SB05 SB05 SB05 SB05 SB06 SB06 SB06 SB06 SB06
4/5/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000
9.5-10 10-10.5 14.5-15 19.5-20 24.5-25 29.5-30 34.5-35 39.5-40 4.5-5 9.5-10 14.5-15 19.5-20 24.5-25

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <3 na <3 na na <3 na na <3 na na
na na <1.5 na <1.5 na na <1.5 na na <1.5 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na 0.052 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <1.6 na <1.6 na na <1.6 na na <1.6 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.67 na <0.67 na na <0.67 na na <0.67 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.03 na <0.03 na na <0.03 na na <0.03 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
na na <0.3 na <0.3 na na <0.3 na na <0.3 na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)

TPH
Motor Oil Range 2500 (NMED TPH Guidance) - -

Metals
Arsenic 3.90 {NMED ResSoil09} 2.62E-01
Barium 15600 {NMED ResSoil09} 6.03E+03
Cadmium 77.9 {NMED ResSoil09} 2.75E+01
Chromium 219 {NMED ResSoil09} 1.97E+09
Lead 400 {NMED ResSoil09} - -
Mercury 7.71 {NMED ResSoil09} 5.87E-01
Selenium 391 {NMED ResSoil09} 1.93E+01
Silver 391 {NMED ResSoil09} 3.13E+01

SVOCs
1,2,4-Trichlorobenzene 143 {NMED ResSoil09} 2.05E-01
1,2-Dichlorobenzene 3010 {NMED ResSoil09} 6.27E+00
1,3-Dichlorobenzene - - - -
1,4-Dichlorobenzene 32.2 {NMED ResSoil09} 7.14E-02
1-Methylnaphthalene - - - -
2,3,4,6-Tetrachlorophenol - - - -
2,4,5-Trichlorophenol 6110 {NMED ResSoil09} 1.43E+02
2,4,6-Trichlorophenol 61.0 {NMED ResSoil09} 1.43E+00
2,4-Dichlorophenol 183 {NMED ResSoil09} 2.74E+00
2,4-Dimethylphenol 1220 {NMED ResSoil09} 1.82E+01
2,4-Dinitrophenol 122 {NMED ResSoil09} 1.05E+00
2,4-Dinitrotoluene 15.7 {NMED ResSoil09} 3.12E-02
2,6-Dinitrotoluene 61.2 {NMED ResSoil09} 5.33E-01
2-Chloronaphthalene 6260 {NMED ResSoil09} 2.71E+02
2-Chlorophenol 391 {NMED ResSoil09} 3.06E+00
2-Methylnaphthalene 310 {NMED ResSoil09} - -
2-Methylphenol 3100 {NMED ResSoil09} - -
2-Nitroaniline - - - -
2-Nitrophenol - - - -
3+4 Methylphenol - - - -
3,3'-Dichlorobenzidine 10.8 {NMED ResSoil09} 3.41E-01
3-Nitroaniline - - - -
2-Methyl-4,6-dinitrophenol 6.11 {NMED ResSoil09} 7.85E-02
4-Bromophenylether - - - -
4-Chloro-3-methylphenol - - - -
4-Chloroaniline - - - -
4-Chlorophenyl Phenyl Ether - - - -
4-Nitroaniline - - - -
4-Nitrophenol - - - -
Acenaphthene 3440 {NMED ResSoil09} 4.10E+02

Analyte

SB06 SB06 SB06 SB07 SB07 SB07 SB07
4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000
29.5-30 34.5-35 39.5-40 4.5-5 9.5-10 14.5-15 19.5-20

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

<5 <5 <5 <5 <5 <5 <5

na na <3 na 3.4 na 3.9
na na 46.6 na 121 na 54.4
na na <0.2 na <0.2 na <0.2
na na 1.5 na 8 na 8.2
na na <2 na 16.3 na 13.9
na na <0.05 na <0.05 na <0.05
na na 3.3 na 6.6 na 6.9
na na <1 na <1 na <1

na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <1.5 na <1.5 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.67 na <0.67 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.6 na <0.6 na na
na na <0.03 na <0.03 na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results
Location:

Date:
Depth:

Residential SSL
(mg/kg)

DAF 20 SSL
(mg/kg)Analyte

SVOCs (continued)
Acenaphthylene - - - -
Aniline - - - -
Anthracene 17200 {NMED ResSoil09} 6.74E+03
Azobenzene & 1,2Diphenylhydrazine 6.08 {NMED ResSoil09} 9.06E-02
Benzo(a)anthracene 6.21 {NMED ResSoil09} 6.39E+00
Benzo(a)pyrene 0.621 {NMED ResSoil09} 2.17E+00
Benzo(b&k)fluoranthene 6.21 {NMED ResSoil09} 2.22E+01
Benzo(ghi)perylene - - - -
Benzoic acid 240000 {EPA ResSoil09} - -
Benzyl alcohol 6100 {EPA ResSoil09} - -
Bis(2-chloroethyl)ether 2.56 {NMED ResSoil09} 4.65E-04
Bis(2-chloroethoxy)methane 180 {EPA ResSoil09} - -
Bis(2-chloroisopropyl)ether 91.5 {NMED ResSoil09} 5.11E-02
Bis(2-ethylhexyl)phthalate 347 {NMED ResSoil09} 2.38E+02
Butyl benzyl phthalate - - - -
Chrysene 621 {NMED ResSoil09} 6.52E+02
Di-n-butyl phthalate 6110 {NMED ResSoil09} 1.73E+02
Di-n-octyl phthalate - - - -
Dibenzo(a,h)anthracene 0.621 {NMED ResSoil09} 7.24E+00
Dibenzofuran - - - -
Diethyl phthalate 48900 {NMED ResSoil09} 2.12E+02
Dimethyl phthalate 611000 {NMED ResSoil09} 1.67E+03
Fluoranthene 2290 {NMED ResSoil09} 3.11E+03
Fluorene 2290 {NMED ResSoil09} 5.00E+02
Hexachlorobenzene 3.04 {NMED ResSoil09} 4.41E-02
Hexachlorobutadiene 61.1 {NMED ResSoil09} 2.95E-01
Hexachlorocyclopentadiene 367 {NMED ResSoil09} 1.23E+01
Hexachloroethane 61.1 {NMED ResSoil09} 3.86E-01
Indeno(1,2,3-cd)pyrene 6.21 {NMED ResSoil09} 7.39E+01
Isophorone 5120 {NMED ResSoil09} 3.69E+00
n-Nitrosodi-n-propylamine 0.69 {EPA ResSoil09} - -
n-Nitroso-dimethyl-amine 0.0954 {NMED ResSoil09} 6.08E-05
n-Nitrosodiphenylamine 993 {NMED ResSoil09} 2.58E+01
Naphthalene 45 {NMED ResSoil09} 8.39E-02
Nitrobenzene 49.4 {NMED ResSoil09} 1.37E-01
Pentachlorophenol 29.8 {NMED ResSoil09} 5.87E-01
Phenanthrene 1830 {NMED ResSoil09} 1.67E+03
Phenol 18300 {NMED ResSoil09} 1.26E+02
Pyrene 1720 {NMED ResSoil09} 2.24E+03
Pyridine 78 {EPA ResSoil09} - -

SB06 SB06 SB06 SB07 SB07 SB07 SB07
4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000 4/6/2000
29.5-30 34.5-35 39.5-40 4.5-5 9.5-10 14.5-15 19.5-20

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

Result
(mg/kg)

na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <3 na <3 na na
na na <1.5 na <1.5 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <1.6 na <1.6 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.67 na <0.67 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.03 na <0.03 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
na na <0.3 na <0.3 na na
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Table 10-3.  Summary of April 2000 Soil Sample Analytical Results

Acronym/Note Description
All data reported were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
- - No DAF 20 SSL available for this constituent.
na The sample was not tested for this constituent.

4.1 Yellow highlight indicates that the reported result exceeds the published SSLs.  If the result is preceded by "<", the constituent was not detected, but the reported sample quantitation limit exceeds the SSL.  
<0.03 Italics indicates that the reported result exceeds the NMED DAF 20 screening value.  If the result is preceded by “<”, constituent was not detected, but the reported sample quantitation limit exceeds the DAF 20 value.

DAF 20 NMED Dilution Attenuation Factor from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
DAF 20 indicates a Dilution Attenuation Factor of 20 was used.

EPA United States Environmental Protection Agency.
EPA ResSoil09 USEPA Residential Screening Level from USEPA Regional Screening Levels  (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index/htm). 2009.
mg/kg Milligram per kilogram.
NMED New Mexico Environment Department.
NMED ResSoil09 NMED Residential Soil Screening Level from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
NMED TPH Guidance NMED TPH Screening Level from October 2006 NMED TPH Screening Guidelines document.
SSL Soil Screening Level
SVOCs Semivolatile Organic Compounds
TPH Total Petroleum Hydrocarbons
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EXECUTIVE SUMMARY 
 

During a Range-wide underground storage tank (UST) survey of White Sands Missile Range 
(White Sands) in 1997, a previously unknown UST was discovered near Building 25900 at the 
Anti-Missile Radar (AMRAD) Facility.  As-built facility drawings indicated that the UST was 
used for storage of waste transformer oil generated at the site, presumably from operation of a 
large radar dish near the UST location.  The UST was determined to be 3,000 gallons (gal) 
[11,400 liters (L)] in volume and constructed of single-walled steel.   
 
The UST was originally scheduled for in-place closure during the second quarter of Fiscal Year 
(FY) 1998.  Several initial hand auger investigations performed at the site during 1998 indicated 
soil contamination of unknown size adjacent to and potentially beneath the UST.  Analytical 
results of soil samples collected from the site revealed motor oil range organics (presumably 
transformer oil) contamination up to 16,000 milligrams per kilogram (mg/kg) immediately 
adjacent to the tank.  Based on the results of the initial hand auger investigations, the vertical 
extent of hydrocarbon contamination was estimated to be approximately 10 feet (ft) 
[3.0 meters (m)] below ground surface (bgs).  Additionally, several soil samples were collected 
from the zone of highest hydrocarbon contamination for volatile organic compound (VOC) and 
polychlorinated biphenyl (PCB) analysis.  Analytical results indicated that VOCs and PCBs were 
not present in the contaminated soil. 
 
White Sands subsequently notified the New Mexico Environment Department (NMED) 
UST Bureau of the release.  Inspection of the site by the NMED UST Bureau 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).  White Sands completed all subsequent site assessment 
activities under NMED GWQB guidance.  Following completion of the field investigation 
(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.   
 
Due to existing infrastructure at the site, removal of the UST and contaminated soil was not 
feasible.  The NMED GWQB (the regulatory authority over the site at the time) verbally advised 
White Sands that in-place closure of the tank was feasible provided that hydrocarbon 
contamination was minimal in size and a minimum of 50ft (15m) exists between any petroleum 
hydrocarbon and groundwater. To meet the requirement of the NMED GWQB, White Sands 
initiated a drilling investigation using a hollow-stem auger drill rig to determine the horizontal 
and vertical extent of contamination, and to show a sufficient separation exists between 
contamination and groundwater.   
 
A total of seven soil borings were completed adjacent to and surrounding the UST.  The results 
of the drilling investigation verified that all hydrocarbon contamination is limited to sandy 
backfill material immediately surrounding the UST and potentially the anchor beneath the UST.  
Soil boring SB01 (located immediately adjacent to the north end of the UST) verified that the 
vertical extent of contamination did not extend beneath the UST.  The sole hydrocarbon 
detection, motor oil range organics (600 mg/kg), identified during the drilling investigation was 
in soil boring “SB01” at a depth of 4.5-6.5ft (1.4-2.0 m) bgs.  Soil samples were additionally 
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collected at strategic locations in all borings for semi-volatile organic compounds (SVOC) and 
Total Resource Conservation & Recovery Act (RCRA) metals analysis.  SVOCs were not 
detected in any of the soil samples collected during the drilling investigation.  All RCRA metals 
concentrations detected were below NMED Soil Screening Levels (SSL) for 
Industrial/Occupational exposure, Revision 1.0 (dated December 18, 2000).  
 
Based on the results of the subsurface investigation, White Sands believes that additional work 
following RCRA Facility Investigation guidelines is not warranted.  This drilling investigation 
verified that the release is generally held in surface tension by the soil surrounding the UST.  
Due to the low mobility of transformer oil through soil and the limited size of contamination, 
groundwater beneath the site is not in danger of becoming contaminated as a result of the 
release.  Other exposure pathways such as air and soil are not considered relevant due to the 
current and future land use and the low volatility of the transformer oil.     
 
White Sands maintains that in-place closure of the UST is the most feasible closure action for 
this site.  Therefore, White Sands intends to prepare and submit to NMED for review a 
Workplan summarizing in-place closure activities.  The Workplan will include emptying and 
triple rinsing of the UST (which was performed on 4 February 1998), capping the associated 
drains within Building 25900, and filling the UST with a lightweight material such as foam or a 
low density cement or grout to preclude future usage of the tank.  Upon approval of this 
proposed closure action by NMED, White Sands will immediately initiate in-place closure 
activities as described in the Workplan.  Following completion of in-place closure activities, 
White Sands will prepare and submit a closure report to NMED summarizing the completed 
closure activity.  Additionally, White Sands intends to prepare a Risk Assessment, which will be 
included in the Workplan, for NMED review to further substantiate in-place closure of the UST 
system.  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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RELEASE ASSESSMENT FOR LEAKING UNDERGROUND STORAGE TANK 
AT THE AMRAD FACILITY (BUILDING 25900) 

 
1.0 INTRODUCTION 
 
During a Range-wide underground storage tank (UST) survey of White Sands Missile Range 
(White Sands) in 1997, a previously unknown UST was discovered near Building 25900 at the 
Anti-Missile Radar (AMRAD) Facility.  As-built facility drawings indicated that the UST was 
used for storage of waste transformer oil generated at the site, presumably from operation of a 
large radar dish near the UST location.  Subsequent analytical testing of the contaminated soils, 
which indicated total petroleum hydrocarbons in the motor oil range, provides further evidence 
that the material in the tank was transformer oil.  The UST was determined to be 3,000 gallons 
(gal) [11,400 liters (L)] in volume and constructed of single-walled steel.  Figure 1-1 shows the 
location of AMRAD and Figure 1-2 details the project site. 
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Figure 1-1.  Location of Project Site on White Sands Missile Range 
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Figure 1-2.   
Project Site – AMRAD Facility (Building 25900) 

 
The UST was originally scheduled for in-place closure during the second quarter of Fiscal Year 
(FY) 1998.  Several initial hand auger investigations performed at the site during 1998 
(see Section 3.1) indicated soil contamination of unknown size adjacent to and potentially 
beneath the UST.  White Sands subsequently notified the New Mexico Environment Department 
(NMED) UST Bureau of the release.  Inspection of the site by the NMED UST Bureau 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).  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.  Copies of correspondence between NMED and White Sands are 
attached as Appendix A.   
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Due to existing infrastructure at the site, removal of the UST and surrounding contaminated 
soil was not feasible (see Section 3.2).  AMRAD is surrounded by a large radio frequency 
(RF) fence that stands in excess of 100 feet (30 meters) in height with a concrete support that 
is anchored beneath the UST.  Analysis of the RF fence and anchor system by a structural 
engineer in February 1999 indicated removal of the UST could potentially de-stabilize the 
anchor system and possibly jeopardize the stability of the RF fence.  Construction of a new 
concrete anchor at a new location was determined by White Sands to be prohibitively 
expensive.   
 
The NMED GWQB advised White Sands that in-place closure of the UST was feasible provided 
that hydrocarbon contamination was minimal in size and a minimum of 50 ft (15 m) exists 
between any petroleum hydrocarbon and groundwater.  To meet the requirement of the NMED 
GWQB, White Sands initiated a drilling investigation using a hollow stem auger drill rig to 
determine the horizontal and vertical extent of contamination, and to show a sufficient separation 
exists between contamination and groundwater.  This report summarizes the initial hand auger 
investigation, the structural analysis of the fence and anchor system, and the ensuing soil 
investigation using a hollow stem auger drill rig. 
 
2.0 BACKGROUND 
 
2.1 Site Description 
 
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 
White Sands.  The facility remains active at present time.  Photographs of the project site are in 
Appendix B. 
 
The AMRAD Facility is located approximately 27 miles (mi.) [43 kilometers (km)] east of 
the White Sands Main Post Headquarters (see Figure 1-1) in Otero County.  The Universal 
Transverse Mercator coordinate for the project site is 3599029.6 Northing and 392740.1 
Easting.  Directions to the project site from the White Sands Main Post Headquarters are as 
follows: 
 

1) Travel east on Nike Avenue approximately 20 mi. (32 km) to the Orogrande Gate. 
2) Turn left onto Range Road 252 prior to passing through the Orogrande Gate. 
3) The AMRAD facility is located approximately 7 mi. (11 km) north of Orogrande 

Gate on the left side of the Range Road 252. 
 
2.2 Discussion of Geologic and Hydrogeologic Setting 
 
2.2.1 Regional Geology 
 
White Sands Missile Range 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 (Figure 2-1).  The major portion of White Sands lies 
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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 
(not shown on Figure 2-1). 
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Figure 2-1.   
Generalized East-West Cross-Section of the Southern Part of the Tularosa Basin,  

North of Highway 70 
 
The Tularosa Basin contains thick sequences of Tertiary and Quaternary age alluvial and bolson 
fill deposits.  These sediments, more than 5,000 ft (1,524 m) 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 (1,219 m) 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 (1,737.36 m) at St. Agustin Pass to more than 
9,000 ft (2,743.2 m) at Salinas Peak, the tallest peak at White Sands.    
 
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 towards the center of the basin (Kelly, 1973).  
Sediments further from the mountain fronts also contain a greater percentage of clay and 
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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 (305 m) below ground surface 
(bgs) (Kelly and Hearne, 1976).  A discussion of site geology, as determined from the 
investigation, is found in Section 6.2 of this report. 
 
2.2.2 Regional/Local Hydrogeology 
 
The White Sands Main Post obtains its potable water supply from the aquifer located in the 
upper bolson deposits.  The majority of 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-mi (48.3-km) long (from north to south), 
and 3-5 mi (4.8-8.0 km) 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 (549 m) bgs.  
 
Recharge to the regional aquifer is from precipitation falling on the mountain ranges and 
alluvial fans, which border the bolson on the west (White Sands, 1993).  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. 
 
The depth to groundwater and TDS concentration beneath the AMRAD Facility are estimated 
based on groundwater conditions at the Lincoln-Otero Landfill, located approximately 
7 mi. (11.3 km) northeast of the AMRAD Facility, and Nuclear Effects Directorate East 
(NED-East), located approximately 7 mi. (11.3 km) southwest of the AMRAD Facility.  
Table 2-1 identifies the depth to groundwater and TDS levels at the Lincoln-Otero Landfill and 
NED-East. 
 

Table 2-1.   
Depth and TDS Levels for Groundwater at the Lincoln-Otero Landfill and NED-East. 

 

Location Depth to Groundwater TDS Level of Groundwater 

Lincoln-Otero Landfill 200 ft (61.0 m) bgs 7,000 mg/kg 

NED-East 259 ft (78.9 m) bgs 9,000 mg/kg 
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The depth to groundwater beneath the AMRAD Facility is estimated to be approximately 
200-260 ft (61.0-78.9 m) bgs and the TDS level of the groundwater is estimated to be 
approximately 7,000-9,000 mg/kg.  Neither groundwater nor saturated soil was encountered 
during the drilling investigation (see Section 4.0), which extended to a maximum depth of 
approximately 81.5 ft (24.8 m) bgs. 
 
3.0 INITIAL SITE INVESTIGATION 
 
Prior to the start of the initial investigation, utility clearances (gas, water, electric, and 
communication) were obtained.  A copy of the utility clearance is attached as Appendix C. 
 
3.1 Initial Hand Auger Investigations 
 
The following briefly summarizes the initial hand auger investigations performed at the site.  For 
a more detailed summary of the hand auger investigations, refer to MEVATEC Report Number 
WSNRES-ERS-9806, Findings of Soil Contamination Surrounding the Underground Storage 
Tank Located at AMRAD, which is contained in Appendix D. 
 
3.1.1 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.  As part of in-place closure activities, eight soil samples were 
collected (3-4 February 1998) from various locations and depths surrounding the UST using a 
hand auger 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 (3.0 m) bgs due 
to a large concrete anchor located beneath the UST.  
 
Soil samples were submitted to Hall Environmental Analysis Laboratory (Albuquerque, NM) for 
hydrocarbon analysis by United States Environmental Protection Agency (U.S. EPA) Method 
8015, Modified for Diesel Range Organics (DRO).  Copies of the analytical results are contained 
in Appendix D.  Based on analytical results, hydrocarbon contamination was identified within 
the soil surrounding the UST at concentrations up to 16,000 milligrams per kilogram (mg/kg).  
The laboratory additionally determined that the hydrocarbon contaminant was within the motor 
oil range with two distinct oils; one heavier than diesel and one slightly heavier than motor oil.  
Because it is suspected that the UST contained waste transformer oil, several of the more heavily 
contaminated soil samples were additionally tested for polychlorinated biphenyl’s (PCB’s) by 
U.S. EPA Method 8080.  Copies of the analytical results are contained in Appendix D.  
Analytical results identified that PCB’s were not present in the contaminated soil.   
 
3.1.2 Hand Auger Investigation on 28 April 1998 
 
On 28 April 1998, eleven additional soil samples 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 (3.0 m) bgs due to a large concrete anchor located beneath the UST.  Soil 
samples were submitted to Hall Environmental Analysis Laboratory for hydrocarbon analysis by 
U.S. EPA Method 8015 DRO.  Copies of the analytical results are contained in Appendix D.   
Based on analytical results from the 3-4 February 1998 and 28 April 1998 hand auger 
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investigations, 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. 
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Figure 3-1.  Estimated Horizontal Extent of Contamination as Determined by the           
Initial Hand Auger Investigation 

 
 
3.1.3 Collection of Additional Soil Samples on 18 May 1998 
 
On 18 May 1998, additional soil samples were collected from known hydrocarbon contaminated 
soil adjacent to the UST for volatile organic compound (VOC) analysis to determine if solvents 
were present in the surrounding soil.  Soil samples were submitted to Hall Environmental 
Analysis Laboratory for VOC analysis by U.S. EPA Method 8260.  Copies of the analytical 
results are contained in Appendix D.  Based on analytical results, solvents were not present in 
the contaminated soil.   
3.2 Structural Analysis of the RF Fence and Associated Anchor System 
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On 22 December 1998, a structural engineer from The Land Group (Las Cruces, NM) visited 
AMRAD to assess the anchor system located beneath the subject UST.  The ensuing report 
(attached as Appendix E) recommended that a new anchor system, in excess of 158,000 pounds 
(72,000 kilograms) 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 
White Sands be prohibitively expensive, thus triggering the requirement for a drilling 
investigation, per NMED GWQB guidelines, to support in-place closure.  The drilling 
investigation is summarized in the following sections of this report. 
 
4.0 DRILLING INVESTIGATION 
 
4.1 Preparatory Work 
 
4.1.1 Real Property Planning Board Action and Record of Environmental Consideration 
 
All necessary support 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 the appropriate White Sands directorates. 
 
4.1.2 Utility Clearances 
 
A second utility clearance was performed to include the expanded area of investigation.  Utility 
clearances included gas, water, electric, & communication.  The locations of underground 
electric and water utility lines are shown on Figure 1-2.  A copy of the utility clearance is 
attached as Appendix C. 
  
4.1.3 Site Safety 
 
A comprehensive Site Specific Health and Safety Plan for all field activities was prepared and 
distributed to all field personnel (Appendix F).  Personal protective equipment (PPE) for this 
project consisted of Level-D, which consisted of a hard hat, steel-toed boots, safety glasses, 
hearing protection, and leather/latex gloves.  In the event that contamination was identified, the 
site safety officer would have upgraded the PPE to include Tyvek.  A field photo-ionization 
detector (PID) was used to monitor the aromatic diesel in the breathing zone at the drill rig.  Air 
monitoring readings taken from the PID are noted on the soil boring logs (see Appendix G). 
 
4.2 Drilling Activities 
 
Raba-Kistner Consultants (SW), Inc. (El Paso, TX) was sub-contracted to complete the required 
drilling activities for this project.  A total of seven soil borings were drilled surrounding the 
UST.  The location of each soil boring is shown in Figure 4-1.  All borings were drilled using a 
CME 75 continuous-flight, hollow-stem auger drill rig.  The soil borings were drilled using 4.25 
inch (in) [10.8 centimeter (cm)] inside diameter auger flights.  Soil samples were collected using 
either a 3 in (7.6 cm) outside diameter, 5 ft (1.5 m) long split-barrel sampler or a 2.5 in (6.4 cm) 
outside diameter, 2.5 ft (0.76 m) split-barrel sampler. 
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Figure 4-1.   
Location of Soil Borings from the Drilling Investigation 

 
 
Soil samples were submitted to Assaigai Analytical Laboratories, 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 
PDP Analytical Services (The Woodlands, TX) for quality assurance (QA) analysis.  Analytical 
results are presented in Section 6.0 of this report.  Soil samples were identified as follows: 
 
     25900-SB-xx-(yy.y-zz.z) 
 

  where:  25900 - building number at the AMRAD Facility 
     SB - soil boring 
     xx - number of boring (i.e. 01, 02, etc..) 
     (yy.y – zz.z) – collection depth (feet bgs) 
     QA – modifier added to each quality assurance sample 
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Table 4-1 summarizes the total depth of each boring. 
 

Table 4-1.   
Total Depth and Investigative Purpose of Each Soil Boring 

 

Soil Boring 
Identification 

Total Depth 
Investigated (bgs) Investigative Purpose of Boring 

SB01 81.5 ft (24.8 m) Determine the vertical extent of contamination beneath the tank and 
to verify that groundwater is located in excess of 50 ft (15 m) beneath 
the tank. 

SB02 70.0 ft (21.3 m) Determine horizontal extent of contamination and to collect lithologic 
soil samples for inclusion in the White Sands Lithologic Library. 

SB03 40.0 ft (12.2 m) Determine horizontal extent of contamination. 
 

SB04a 10.0 ft (3.0 m) Determine horizontal extent of contamination. 
 

SB05 40.0 ft (12.2 m) Determine horizontal extent of contamination. 
 

SB06 40.0 ft (12.2 m) Determine horizontal extent of contamination. 
 

SB07 20.0 ft (6.1 m) Verify that contamination did not exist beneath the drain line from the 
building to the tank. 

Note: a: Depth of SB04 was limited by the concrete anchor system beneath the east side of the tank. 

 
 
The investigative depth of soil boring SB04 was limited to 10 ft (3 m) 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 White Sands Lithologic Library.  The 
lithology of soil boring SB02 was recorded on a lithologic log sheet, a copy of which is in 
Appendix G. 

 
4.3 Equipment Decontamination 
 
A double-lined decontamination pad was constructed onsite for equipment decontamination.  
All drilling equipment was decontaminated using a high-pressure sprayer before use at each 
boring and again at the completion of the project.  The split-barrel sampler and all other 
down-hole equipment were decontaminated using an alconox/water bath and a de-ionized 
water rinse following each use.  A photograph of the decontamination pad is shown in 
Appendix B. 
 
4.4 Investigation Derived Waste 
 
Soil cuttings were placed in a 20 cubic yard (15.3 cubic meter) double-lined roll-off container.  
Decontamination water was contained in a 55 gal (208 L) drum.  The decontamination pad 
was contained in one 55 gal (208 L) drum.  Composite samples of the soil cuttings and 
decontamination water were characterized by methods shown in Table 4-2 to determine 
proper disposal procedures.  Analytical results of all composite samples are discussed in 
Section 6.1.2. 



Release Assessment for Leaking UST at the AMRAD Facility (Building 25900) 

 11

Table 4-2.   
Composite Samples for Investigation Derived Waste Disposal 

 

Sample ID Sample Location Requested Analysis 

25900-Rolloff Composite soil sample collected from the 
roll-off box 

• BTEX (8021B) 
• TPH (418.1) 
• TCLP-VOC (1311/8260) 
• TCLP-SVOC (1311/8270) 

25900-DeconWater Composite soil sample collected from drum 
containing decontamination water 

• SVOC (8270) 
• Total RCRA Metals (6010A) 
• TPH (8015 Mod DRO) 

 
 
5.0 DEVIATIONS FROM THE SCOPE OF WORK 
 
There were no deviations from the scope of work associated with the soil investigation. 
 
6.0 SUMMARY OF RESULTS FROM DRILLING INVESTIGATION 
 
The following sections summarize the analytical results for the soil samples and investigation 
derived waste collected during the drilling investigation.  Additionally, this section presents a 
summary of the site geology, as determined during the investigation. 
 
6.1 Analytical Results 
 
A copy of the analytical results from the primary laboratory (Assaigai Analytical Laboratories, 
Inc.) is in Appendix H and a copy of the analytical results from the QA laboratory (PDP 
Analytical Services) is in Appendix I. 
 
6.1.1 Soil Samples 
 
Tables 6-1 and 6-2 present the analytical results for motor oil range organics and Total RCRA 
metals detected above laboratory detection limits.  Tables 6-1 and 6-2 also present the regulatory 
standard for the associated contaminant.  SVOCs were not detected in any of the soil samples 
collected. 
 

Table 6-1.   
Motor Oil Range Hydrocarbons Detected Above Laboratory Detection Limits 

 
Primary Laboratory QA Laboratory 

Sample Identification Analytical 
Results 
(mg/kg) 

Detection 
Limit  

(mg/kg) 

Analytical 
Results 
(mg/kg) 

Detection 
Limit  

(mg/kg) 

NMSWMRa 
Limit      

(mg/kg) 

25900-SB01-(4.5-6.5) 600 5.0 Not analyzed. N/A 1,000 

Note: a: New Mexico Solid Waste Management Regulations (20 NMAC 9.1) 
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Table 6-2.   
RCRA Metals Detected Above Laboratory Detection Limits 

 
Primary Laboratory QA Laboratory 

Sample Identification Analytical Results 
(mg/kg) 

Detection Limit    
(mg/kg) 

Analytical Results 
(mg/kg) 

Detection Limit    
(mg/kg) 

NMED Soil 
Screening 

Levelsa      
(mg/kg) 

25900-SB01-(14.5-16.5)  
     Arsenic Not detected. -- 4.63 0.381 17.0 
     Barium 88.8 0.5 80.0 0.76 15,000 

     Chromium 8.3 1.0 5.3 0.76 10,000b 

     Lead 6.3 2.0 12.1 0.228 1,000 
     Selenium 7.9 2.5 1.96 0.381 1,200 
25900-SB01-(79.5-81.5)  
     Arsenic 4.1 3.0 Not analyzed. -- 17.0 
     Barium 317.0 0.5 Not analyzed. -- 15,000 

     Chromium 10.6 1.0 Not analyzed. -- 10,000b 

     Lead 18.3 2.0 Not analyzed. -- 1,000 
     Selenium 11.2 2.5 Not analyzed. -- 1,200 
25900-SB02-(14.5-16.5)  
     Arsenic 4.5 3.0 4.66 0.370 17.0 
     Barium 50.6 0.5 270.0 0.74 15,000 

     Chromium 5.0 1.0 3.9 0.74 10,000b 

     Lead 6.5 2.0 5.52 0.222 1,000 
     Selenium 5.0 2.5 0.632 0.381 1,200 
25900-SB02-(49.5-50.0)  
     Barium 25.5 0.5 Not analyzed. -- 15,000 
     Lead 25.5 2.0 Not analyzed. -- 1,000 
25900-SB02-(69.5-70.0)  
     Barium 188.0 0.5 Not analyzed. -- 15,000 
     Chromium 7.5 1.0 Not analyzed. -- 10,000b 

     Lead 13.9 2.0 Not analyzed. -- 1,000 
     Selenium 2.5 2.5 Not analyzed. -- 1,200 
25900-SB03-(19.5-20.0)  
     Arsenic Not Detected. N/A 2.78 0.360 17.0 
     Barium 28.2 0.5 16.0 0.72 15,000 

     Chromium 4.2 1.0 2.7 0.72 10,000b 

     Lead 6.4 2.0 2.82 0.216 1,000 
     Selenium 2.6 2.5 Not Detected. N/A 1,200 
25900-SB03-(39.5-40.0)  
     Barium 11.4 0.5 Not analyzed. -- 15,000 
     Chromium 1.6 1.0 Not analyzed. -- 10,000b 

     Selenium 4.6 2.5 Not analyzed. -- 1,200 
25900-SB05-(19.5-20.0)  
     Arsenic 4.5 3.0 3.59 0.375 17.0 
     Barium 122.0 0.5 70.0 0.75 15,000 

     Chromium 5.7 1.0 3.6 0.75 10,000b 

     Lead 6.0 2.0 8.55 0.225 1,000 
     Selenium 7.4 2.5 0.61 0.375 1,200 
25900-SB05-(39.5-40.0)  
     Barium 6.8 0.5 Not analyzed. -- 15,000 
     Chromium 1.4 1.0 Not analyzed. -- 10,000b 

     Selenium 4.1 2.5 Not analyzed. -- 1,200 
25900-SB06-(19.5-20.0)  
     Arsenic 3.1 3.0 5.58 0.398 17.0 
     Barium 67.2 0.5 60.0 0.8 15,000 

     Chromium 6.9 1.0 4.3 0.8 10,000b 

     Lead 8.1 2.0 16.0 0.239 1,000 
     Selenium 5.6 2.5 0.524 0.398 1,200 
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Primary Laboratory QA Laboratory 
Sample Identification Analytical Results 

(mg/kg) 
Detection Limit    

(mg/kg) 
Analytical Results 

(mg/kg) 
Detection Limit    

(mg/kg) 

NMED Soil 
Screening 

Levelsa      
(mg/kg) 

25900-SB06-(39.5-40.0)  
     Barium 46.6 0.5 Not analyzed. -- 15,000 
     Chromium 1.5 1.0 Not analyzed. -- 10,000b 

     Selenium 3.3 2.5 Not analyzed. -- 1,200 
25900-SB07-(9.5-10.0)  
     Arsenic 3.4 3.0 Not analyzed. -- 17.0 
     Barium 121.0 0.5 Not analyzed. -- 15,000 

     Chromium 8.0 1.0 Not analyzed. -- 10,000b 

     Lead 16.3 2.0 Not analyzed. -- 1,000 
     Selenium 6.6 2.5 Not analyzed. -- 1,200 
25900-SB07-(19.5-20.0)  
     Arsenic 3.9 3.0 Not analyzed. -- 17.0 
     Barium 54.4 0.5 Not analyzed. -- 15,000 

     Chromium 8.2 1.0 Not analyzed. -- 10,000b 

     Lead 13.9 2.0 Not analyzed. -- 1,000 
     Selenium 6.9 2.5 Not analyzed. -- 1,200 

Note: a: NMED Soil Screening Levels – Industrial/Occupational Soil, Revision 1.0 (December 18, 2000) 
 b: SSL for Chromium III (only available comparison). 

 
 
6.1.2 Investigation Derived Waste 
 
Based on the analytical results from the soil investigation and the composite samples collected, 
the soil cuttings within the roll-off box (25900-Rolloff), the decontamination water 
(25900-Decon Water), and decontamination pad were determined to be non-hazardous and were 
disposed as such.  Copies the analytical results are in Appendix H (primary laboratory analytical 
results).  
 
6.2 Subsurface Geology 
 
Site evaluation of sediments produced during the hollow-stem auger drilling investigation at the 
AMRAD Facility are characteristic of the type of sediments found in the Tularosa Basin.  
Although the deepest soil boring was completed at 81.5-ft (24.8-m) bgs, the total recorded 
lithology at the site was 70-ft (21.3-m) bgs (SB02).  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 (0.8 m) of the borehole.  Most layers of sediment are between 2-5 ft (0.6-1.5 m) in 
thickness, with the exception of a fairly thick layer of fine-grained, well sorted sands occurring 
at the 30-47 ft (9.1-14.3 m) 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.  Table 6-3 provides a description of sediments at the site based on the 
field lithologic logsheet (Appendix G). 
 

Table 6-3.  Description of Sediments. 
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Description of Materials Approximate Thickness 
(feet) 

Depth Interval      
(feet, bgs) 

Gravel-fill deposits 2.5 0.0-2.5 
Silty sand, poorly sorted with organic material 4.0 2.5-6.5 
Clayey silt, poorly sorted 1.0 6.5-7.5 
Silty sand, poorly sorted, minor amount of clay 2.5 7.5-10.0 
Sandy silt, very fine-to fine-grained, coarsens downward 3.0 10.0-13.0 
Sand, fine-grained, moderately sorted 2.0 13.0-15.0 
Silty sand, very fine-to fine-grained, coarsens downward 5.0 15.0-20.0 
Sand, very fine-to fine-grained, moderately sorted 4.0 20.0-24.0 
Sandy silt, poorly sorted 1.0 24.0-25.0 
Sand, very fine-to fine-grained 5.0 25.0-30.0 
Sand, fine-grained, well sorted 17.0 30.0-47.0 
Sandy silt, with caliche nodules 3.0 47.0-50.0 
Clayey silt 4.0 50.0-54.0 
Sandy silt, poorly sorted 3.5 54.0-57.5 
Silty sand, poorly sorted 7.5 57.5-65.0 
Sandy silt, poorly sorted, with clay-rich zone from 67-68 feet. 5.0 65.0-70.0 

 
6.3 Estimated Extent of Contamination 
 

Based on the results of the initial site investigation and the ensuing drilling investigation, it 
appears that all soil contamination is limited to the sand backfill material immediately 
surrounding the tank and potentially the anchor beneath the UST.  Soil boring SB01 verified that 
the vertical extent of contamination did not extend beneath the UST.  The sole hydrocarbon 
detection (600 mg/kg) was in SB01 at a depth of 4.5-6.5 ft (1.4-2.0 m) bgs.  Figures 6-1, 6-2, and 
6-3 present the approximate horizontal and vertical extent of contamination, as determined from 
all investigations performed at the site. 
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Figure 6-1.  Estimated Horizontal Extent of Contamination 
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Figure 6-2.  Estimated Vertical Extent of Contamination along Section A-A 
 

Ams_300gg008

SB01 SB03

CONCRETE

APPROXIMATE EXTENT OF

3,000 GALLON UST

 LEGEND 

CONTAMINATION

B
NW SE

B'

EXSITING GRADE

UNDERGROUND

ANCHOR

6

SOIL SAMPLE LOCATION20

15

10

5

25

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

ND

ND

ND
ND
ND

ND

ND

600

ND

ND

ND

ND

ND

ND

8.8

ND

SAMPLE RESULTS FOR MOTOR OILND
RANGE HYDROCARBONS (mg/kg)

METERS

0 2.5 5

 
 

Figure 6-3.  Estimated Vertical Extent of Contamination along Section B-B 
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7.0 DISCUSSION OF POTENTIAL EXPOSURE PATHWAYS 
 
7.1 Soil Exposure Pathway 
 
The soil exposure pathway assesses the threat to human health and the environment by direct 
exposure to the contaminant of concern.  Minimal surface soil contamination exists at the release 
site.  Facility personnel covered the surface area immediately surrounding the tank with gravel to 
minimize any contact with contaminated soil.  Facility personnel perform no activities at or near 
the UST.  Additionally, access to the AMRAD Facility is restricted to facility personnel.  
Although a minimal source exists, no receptors are in imminent danger from the hydrocarbon-
contaminated soil.  The soil exposure pathway is not complete. 
 
7.2 Groundwater Exposure Pathway 
 
The groundwater exposure pathway assesses the threat to groundwater by a contaminant release 
to soil.  As stated in Section 2.2.2, groundwater is estimated to be in excess of 200 ft (61 m) bgs.  
The deepest hydrocarbon detection during the initial hand auger investigation was at 
approximately 9 ft (2.7 m) bgs.  This is reinforced by results of the drilling investigation, which 
only detected hydrocarbon contamination 4.5-6.5 ft (1.4-2.0 m) bgs.  The nearest groundwater 
well is in excess of 5 miles in any direction.  The groundwater exposure pathway is not 
complete. 
 
7.3 Surface Water Exposure Pathway 
 
Based on existing site data, it appears that the tank overflowed its contents on to the ground 
surface.  Due to the extremely low solubility potential for transformer oil and the fact that the 
site was covered in gravel, it is evident that a minimal release to surface water (i.e. rain induced 
runoff) could have occurred at the site.  However, there are no perennial surface water bodies at 
the site, nor are there any aquatic life forms that may have been affected by the release.  There is 
no potential for future releases to the site because the tank no longer contains liquid.  The surface 
water exposure pathway is not complete. 
 
7.4 Air Exposure Pathway 
 
Due to the low volatility of transformer oil there is no air exposure pathway at the site.  During 
the drilling investigation, a PID was used to monitor the breathing zone of workers onsite.  At no 
time did the PID detect VOCs within the breathing zone at the site.  Additionally, as shown 
during the drilling investigation, the migration of contaminants has not approached 
Building 25900, which is occupied by site personnel, and therefore impact to indoor airspace is 
not currently at issue.  The air exposure pathway is not complete. 
 
8.0 RECOMMENDED ACTION 
 
Based on the results of the subsurface investigation, White Sands believes that additional work 
following RCRA Facility Investigation guidelines is not warranted.  This drilling investigation 
verified that the release is generally held in surface tension by the soil surrounding the tank.  Due 
to the low mobility of transformer oil through soil and the limited size of contamination, 
groundwater beneath the site is not in danger of becoming contaminated as a result of the 
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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.     
 
White Sands maintains that in-place closure of the UST is the most feasible closure action for 
this site.  Therefore, White Sands intends to prepare and submit to NMED for review a 
Workplan summarizing proposed in-place closure activities.  The Workplan will include 
emptying and triple rinsing of the UST (which was performed on 4 February 1998), capping the 
associated drains within Building 25900, and filling the UST with a lightweight material such as 
foam or a low density cement or grout to preclude future usage of the UST.  Upon approval of 
this proposed closure action by NMED, White Sands will immediately initiate in-place closure 
activities as described in the Workplan.  Following completion of in-place closure activities, 
White Sands will prepare and submit a closure report to NMED summarizing the completed 
closure activity.  Additionally, White Sands intends to prepare a Risk Assessment, which will be 
included in the Workplan, for the site to further substantiate in-place closure of the UST system.  
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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Photograph 1.  Rig-up at Soil Boring SB01. 
 
 

 
 

Photograph 2.  Rig-up at Soil Boring SB02. 
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Photograph 3.  Rig-up at Soil Boring SB03. 
 
 

 
 

Photograph 4.  Rig-up at Soil Boring SB04. 
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Photograph 5.  Rig-up at Soil Boring SB07. 
 
 

 
 

Photograph 6.  Decontaminating Augers Prior to Each Use. 
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REVIEWS AND APPROVALS 
 

This plan serves as a site-specific addenda to the Accident Reporting and Safety Program dated 
14 September 1995, developed by MEVATEC Corporation, for all activities conducted at White 
Sands Missile Range.  The Accident Reporting and Safety Program provides minimum safety 
standards and accident prevention fundamentals to cover a range of activities at White Sands 
Missile Range.  To supplement the information in the Accident Reporting and Safety Program, 
this plan describes specific activities to complete the soil investigation at Anti-Missile Radar 
(AMRAD) Facility.  This Site-Specific Health and Safety Plan was approved by the following 
individuals: 
 
 
 
          
Greg Watterson, E.I.     Date 
Task Coordinator 
MEVATEC Corporation  
 
 
 
          
Joel Giblin       Date   
Site Health and Safety Officer 
MEVATEC Corporation 
 
 
 
          
George B. Moon, P.E.      Date   
Deputy Program Manger / Task Manager 
MEVATEC Corporation 
 
 
 
          
Fred Bourger      Date 
Deputy Program Manager / QA/QC Manager 
MEVATEC Corporation 
 
 
 
          
Nicholas Barrón, Ph.D.    Date 
Program Manager 
MEVATEC Corporation
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SITE SPECIFIC HEALTH AND SAFETY PLAN 
SOIL INVESTIGATION AT BUILDING 25900 

 
 
1.0 INTRODUCTION 
 
The Underground Storage Tank (UST) at the Anti-Missile Radar (AMRAD) site was discovered 
during the summer of 1997.  The contents of the UST (90% water, 10% oil) were removed prior 
to hand auger investigation of the site. Based on laboratory analysis and knowledge of former 
site operations it was determined that the UST likely contained hydraulic oil used by an adjacent 
radar.  The hand auger investigation was performed to identify any hydrocarbon contamination 
surrounding the tank.  Analytical results of the soil samples indicated hydrocarbon contamination 
concentrations approaching 16,000 mg/kg.  
 
The location of the UST to a nearby anchor precluded removing the tank and “closing out” the 
site without jeopardizing the stability of the anchor.  The installation of a new anchoring system 
proved not to be cost effective.  White Sands will perform the following activities as a follow up 
investigation of the site: 
 
• Using a drill rig, determine the horizontal and vertical extent of contamination. 
 
• Prepare and submit a report summarizing the drilling investigation. 
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2.0 HEALTH AND SAFETY ORGANIZATION 
 
2.1 Project Organization 
 
The project organizational structure and key project personnel are shown on Figure 2-1.  The 
MEVATEC personnel assigned specific health and safety responsibilities are identified below. 
 

 
 

Figure 2-1.  Project Personnel Organization Chart 
 
Nicholas Barrón 
Program Manager 
MEVATEC Corporation 

Overall hazardous material program responsibility. 

  
Fred Bourger 
Deputy Program Manger (DPM)/ 
QA/QC Manager 
MEVATEC Corporation 

Responsible for oversight of Quality 
Assurance/Quality Control (QA/QC) and Health & 
Safety Programs 
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George B. Moon, P.E. 
DPM/Task Manager/Principal Engineer 
MEVATEC Corporation 

Responsible for all site activities. 
 

  
Greg Watterson, E.I. 
Task Coordinator/Principal Site Engineer 
MEVATEC Corporation 

Responsible for all site coordination issues during 
site activities. 
Responsible for assembly of the Site Specific 
Health and Safety Plan 

  
Joel Giblin 
Site Health & Safety Officer 
MEVATEC Corporation 

Responsible for project review of health and safety 
issues and implementation of the Site Specific 
Health and Safety Plan (SSHSP) 

 
2.2 Responsibility and Authority of Key Personnel 
 
The responsibility and authority of key personnel relative to the implementation of this SSHSP 
are described below. 
 
2.2.1 Task Manager/Principal Engineer 
 
The Task Manager has the following responsibilities: 
 
• Reporting to the Program Manager. 
• Providing oversight of all health and safety matters. 
• Reviewing and recommending approval of the SSHSP. 
• Verifying that the project is performed in a manner consistent with the SSHSP. 
• Approving the Site Health & Safety Officer for the project. 
• Temporarily suspending field activities if the health and safety of personnel are endangered. 
• Reporting all infractions of the SSHSP to the MEVATEC Program Manager. 
 
George B. Moon, P.E. will be the Task Manager/Principal Engineer for this project.  In his 
absence, the Deputy Program Manager / QA/QC Manager, Fred Bourger, will assume his 
responsibilities. 
 
2.2.2 Task Coordinator/Principal Site Engineer  
 
The Task Coordinator has the following responsibilities: 
 
• Executing the SSHSP for the project. 
• Interfacing with the Site Safety Officer and Task Manager in matters of health and safety. 
• Directing daily site health and safety activities and reporting results to Site Health & Safety 

Officer. 
• Monitoring compliance with the SSHSP. 
• Assisting the Site Safety Officer in maintaining health and safety equipment for the project. 
• Verify personnel working onsite have completed medical surveillance and health and safety 

training. 
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• Directing personnel to change work practices if they are deemed hazardous to the health and 
safety of the personnel. 

• Removing personnel from the site if their action or condition endangers their health and 
safety or the health and safety of their co-workers. 

• Performing and recording integrated personal air monitoring to characterize each employee’s 
task exposure.  

• Temporarily suspending field activities, if health and safety of personnel are endangered, 
pending further consideration by the Health and Safety Officer. 

 
Greg Watterson, E.I. will serve as the Task Coordinator/Principal Site Engineer for this project. 
 
2.2.3 Site Health & Safety Officer 
 
The Site Health and Safety Officer responsibilities include: 
 
• Reporting and coordinating with the DPM on health and safety matters. 
• Performing unannounced inspections of field activities. 
• Reporting safety-related incidents or accidents to the highest authority onsite person.  
• Implementing the components of the SSHSP. 
• Maintaining health and safety equipment onsite, as specified in the SSHSP. 
• Maintaining documentation of health and safety measures taken at the site, including: 

- Communication of the SSHSP; 
- Levels of protection and required upgrades; 
- Environmental monitoring results; and  
- Incident reporting. 

• Upgrading or downgrading levels of protection in response to field conditions. 
• Temporarily suspending field activities, if health and safety of personnel are endangered, 

pending further consideration by the Health and Safety Officer. 
• Report all infractions of the SSHSP to the Health and Safety Officer. 
 
Joel Giblin will serve as the Site Health & Safety Officer. 
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3.0 SITE WORK PLAN SUMMARY 
 
3.1 Project Objective 
 
This plan serves as site-specific addenda to the Accident Reporting and Safety Program dated 
14 September 1995, developed by MEVATEC Corporation, for all activities conducted at White 
Sands Missile Range.  The Accident Reporting and Safety Program provides minimum safety 
standards and accident prevention fundamentals to cover a range of activities at White Sands 
Missile Range.  The components of this Site-Specific Health and Safety Plan cover site work for 
the completion of up to eight soil borings and collection of soil samples at the former leaking 
UST site located near Building 25900 (Figures 3-1 and 3-2) 
 
3.2 Project Tasks 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Personnel Requirements: Up to six onsite employees 
 
Note: All personnel on this site shall receive a copy of this site-specific health and safety plan 
and be aware of potential site hazards prior to entering the site, as listed in Sections 4.0 and 5.0 
of this SSHSP. 
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Figure 3-1.  Location of AMRAD, White Sands Missile Range 
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Figure 3-2.  Site Map for AMRAD (Building 25900) 
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4.0  SITE CHARACTERIZATION AND ANALYSIS 
 
4.1 General Site Information  
 
The Building 25900, the UST, and the area immediately surrounding the building is located 
within a fenced cleared area.  Site geology is characterized primarily as fine- to medium-grained 
unconsolidated quartz-sands with occasional thin clay or silt stringers.  The hand auger borings 
revealed hydrocarbon contamination in the soil at concentrations as high as 16,000 mg/kg.  
White Sands is considered arid, with an average rainfall of only 10.8 inches (27.4 centimeters), 
mostly occurring during late summer as thunderstorms.  Average summer high temperature is 
92o F (33.3o C) with lows of about 65o F (18.3o C).  During winter months, the average high is 
57o F (13.9o C) with an average low of 36o F (2.2o C).  Average annual humidity readings are 
about 37 percent. 
 
4.2   Anticipated Hazards  
 
4.2.1 Chemical Hazards 
 
Petroleum hydrocarbons will be encountered in soils during drilling activities.  The following 
section provides a hazard analysis of toxicity and exposure information for diesel/petroleum 
hydrocarbons.  The hazard analysis utilizes exposure and toxicity information generated by the 
Occupational Safety and Health Administration, American Conference of Governmental Industrial 
Hygienists, the National Institute for Occupational Safety and Health, the National Toxicology 
Program, and International Agency for Research on Cancer and accepted industry data.  
 
Route of Entry: Inhalation, Skin Absorption, Ingestion, Eye Contact 
Target Organs: Eyes, Skin, Respiratory System 
Hazard:  Irritated Eyes and Skin, Blurred Vision 
First Aid:  Eyes: Irrigate immediately 
   Skin: Soap wash immediately 
   Breathing: Remove from vicinity to ventilated area 
   Swallow: Medical attention immediately 
Chemical   
Properties:  Lower Explosive Limit: None  
   Upper Explosive Limit: None 
    
Liquid and vapor are irritating to the eyes, nose, throat, and skin.  Repeated skin contact may 
produce a dry, scaly, and fissured dermatitis.  Acute exposure to high concentrations may 
produce irritation of the mucous membranes of the upper respiratory tract, nose, and mouth, 
followed by symptoms of narcosis, cramps and death due to respiratory center paralysis. 
 
4.2.2 Physical Hazards 
 
Drilling activities include possible physical hazards which could result in cuts or punctures from 
sharp objects, falls from uneven terrain, steep grades or slippery surfaces, sprains and strains 
from lifting activities, noise, and detonation of unexploded ordnance (UXO).  Personnel should 
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be aware that as the level of personal protective equipment increases, dexterity and visibility 
may be impacted and performing some tasks may be more difficult. 
 
Rotary drilling and other heavy equipment operations present inherent safety hazards.  Employee 
experience in the use of such equipment and awareness to potential hazards will reduce risk.  All 
equipment operations must be in accordance with guidelines set forth in applicable OSHA 
regulations.  
 
The Accident Prevention Plan provided in Section 5.0 contains specific practices used to reduce 
or eliminate anticipated physical hazards (listed below) which may be present and encountered 
during the site operations.  Below each indicated hazard is a list of operations and/or tasks that 
may involve the indicated hazard.  An “X” indicates specific actions that will be taken to control 
the respective hazards.  These control measures may include work practice controls, engineering 
controls, and/or use of appropriate personal protective equipment 
 
• Hazards Associated with Potential Exposure to Hazardous Chemicals or Materials 
• Fire Hazards Associated with Handling or Working Near Flammable or Combustible 

Materials 
• Slip, Trip, Fall Hazards 
• Hazards Associated with Elevated Work 
• Hazards Associated with Operation of Heavy Equipment 
• Hazards Associated with Working in Hot Environments 
• Hazards Associated with Working in Cold Environments 
• Hazards Associated with Insects, Snakes, or Wild Animals 
• Hazards Associated with Falling Objects 
• Hazards Associated with Excavating and/or Trenching 
• Hazards Associated with Working Over or Near Water 
• Hazards Associated with Poison Ivy, Oak, Sumac, etc. 
• Hazards Associated with Electricity 
• Hazards Associated with Confined Space Entry 
• Hazards Associated with Materials Handling 
• Hazards Associated with Limited Communication Due to Location, Distance, or Noise  
• Hazards Associated with Poor or Inadequate Lighting 
• Hazards Associated with Noise 
• Hazards Associated with Underground or Overhead Utilities 
• Hazards Associated with Unauthorized Personnel Onsite, and in Controlled Work Zones 
• Hazards Associated with Excessive Traffic Through or Near the Work site 
• Hazards Associated with Unexploded Ordnance 
 
4.2.3 Unexploded Ordnance 
 
Although the potential is low, there is the potential that UXO or explosive materials may be 
present at the work area.  However, this does not eliminate the potential for the presence or 
absence of potential subsurface UXO.  All field personnel are required to review the UXO 
Orientation video and sign the orientation sheet prior to the start of field activities.  Additionally, 
all field personnel will receive a temporary UXO Range Hazards Card that must be kept on hand 
at all times.  Finally, all field personnel will be verbally briefed daily regarding procedures to 
follow if ordnance is discovered.   
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4.2.4 Noise 
 
Noise may be generated during site activities.  As a precautionary measure, hearing protection, 
either ear muffs or ear plugs, are mandatory while working adjacent to the drill rig. 
 
4.2.5 Electrical Hazards 
 
Electrical shock can occur by direct contact with live wires or with electrical equipment and 
instruments that are wet or have faulty wiring.  Any extension cords used with the equipment 
should be checked for cuts or loose connections in the coating protecting the wires prior to 
use.  All extension cords will also be connected to ground-fault circuit interrupters.  Use of 
properly grounded and/or double insulated tools will also reduce the potential for electric 
shock.  
 
4.2.6 Underground Utility Lines 
 
Underground utility lines present in the area were located to prevent accidental puncture or 
breakage.  All contacts regarding the location of buried line with White Sands Missile Range 
personnel shall be documented.  In the event of an unmarked buried utility line is damaged, work 
operations shall halt immediately and all fieldwork shall be stopped until the nature of the line is 
discovered and any required repairs completed.  A copy of the utility clearance documentation 
will be on-hand at the site. 
 
4.2.7 Biological Hazards 
 
The field team should be aware that site activities may disturb the local wildlife population.  
Therefore, there is potential for field personnel to be bitten by snakes, animals, and insects.  
Prompt first aid measures are extremely important.  All field team members should be properly 
briefed regarding the potential for encountering wildlife, as well as prompt first aid procedures in 
the event of a snake, insect, or animal bite. 
 
Normally, the noise created by a person approaching a snake is sufficient to frighten snakes 
away.  However, extreme caution is necessary when exploring areas where snakes might be 
found, such as behind rocks, under bushes, or in holes, crevices, and abandoned pipes.  The rules 
to follow if bitten by a snake are: 
 
• Do no cut the bite area, since it will exacerbate the effect of the venom; 
• Do not apply suction to the wound, since this is minimally effective in removing venom; 
• Do not apply a tourniquet since venom is most dangerous when concentrated in a small 

area; 
• Do not allow the victim to run for help, since this accelerates circulation; 
• Do seek immediate medical attention; 
• Do keep the victim calm and immobile; and 
• Do have the victim hold the affected extremity lower than the body while waiting for medical 

assistance. 
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4.2.8 Heat Stress 
 
Elevated temperatures may be a concern at this site.  Heat stress monitoring and prevention 
procedures will be initiated.  Heat stress reduction procedures shall consist of the following: 
  
• Field personnel will be encouraged to drink fluids (chilled, potable water) frequently. 
 
• When temperatures exceed 90 degrees Fahrenheit, all field personnel working outdoors will 

measure their heart rates no less than hourly.  If the heart rate exceeds 110 beats per minute, 
the individual will rest for 10 minutes, drinking fluids throughout the rest period.  If the heart 
rate has dropped below 110 beats per minute at the end of the rest period, the individual may 
return to work.  If the heart rate exceeds 110 beats per minute, contact the onsite health and 
safety officer. 

 
• Any personnel displaying signs or symptoms of heat stress will stop work and rest for at least 

15 minutes.  If symptoms persist beyond this rest period, the onsite health and safety officer 
will be contacted.  Personnel displaying symptoms of heat stroke should immediately be 
taken to the nearest medical facility. 

 
Symptoms of heat exhaustion included dizziness, light-headedness, nausea, slurred speech, 
fatigue, copious perspiration, cool clammy skin, and an increased resting heart rate.  Symptoms 
of heat stroke included delirium, fainting, and hot, dry, flushed skin.  Heat stroke is a life 
threatening condition, and immediate medical attention is required if any symptoms of heat 
stroke are observed. 
 
4.3  Personal Protection for Site Work 
 
Prior to entering the area of activity, all personnel will be required to read and sign the 
Compliance Agreement (Section 6.0) to verify compliance with the provisions of this SSHSP and 
sign the daily Health and Safety Briefing Compliance Agreement (Section 7.0).  The level of 
protection expected for this site work will Level D; gloves (leather and/or latex), hard-hat, steel-
toed boots, and safety glasses.  Visitors are expected to comply with relevant OSHA regulations 
and provide their own protective equipment.  Continuous monitoring will be conducted to verify 
the safety of all site personnel.   
 
4.4 Emergency Contact Numbers 
 
Table 4-1 provides name and telephone numbers for emergency contact personnel.  In the event 
of a medical emergency, personnel will take direction from the onsite senior responsible 
individual and notify the appropriate emergency organization.  In the event of a fire or spill, the 
onsite senior responsible individual will notify the appropriate White Sands Missile Range Main 
Post Fire Department followed by the Emergency Operations Center.  In the case of a spill of 
hazardous materials, the White Sands Missile Range representative will be responsible for 
notification of the appropriate local, state, and federal agencies. 
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Table 4-1.  Emergency Contact Telephone Numbers 
(Fire, spill, and medical emergency numbers are bolded) 

 

Organization Contact Telephone 

Post Clinic Emergency Room  (505) 678-2882 

Memorial Medical Center Emergency Room (Las Cruces, NM)  (505) 521-2286 

Ambulance Service   
911 

On White Sands: 116 
Cell Phone: 678-1234  

Main Post Fire Department   
911 

On White Sands: 116 
Cell Phone: 678-1234  

Police  
911 

On White Sands: 116 
Cell Phone: 678-1234  

NMED UST Bureau (Acting Chief) Stephan Reuter (505) 827-0173 

Emergency Operations Center After Hours - Staff Duty Officer  (505) 678-3803         
(505) 678-2031 

White Sands Missile Range Environment and Safety Directorate  (505 ) 678-2224 

WS-ES-EC Technical Inspector Glenda Wyatt (505) 678-8615 

MEVATEC Corp. Office, Building 126, White Sands, NM  (505) 678-0263 

Site Safety and Health Representative Joel Giblin (505) 678-0910  
(505) 521-8473 (H) 

MEVATEC Corp. Task Coordinator Greg Watterson (505) 678-1941 
(505) 521-4891 (H) 

MEVATEC Corp. Deputy Program Manager/Task Manager George Moon (505) 678-0141 
(505) 523-1854 (H) 

MEVATEC Corporation, Deputy Program Manager/QA/QC 
Manager Fred Bourger (505) 678-3426 

(505) 524-8033 (H) 

MEVATEC Corporation, Program Manager Nicholas 
Barrón 

(505) 678-7907  
(505) 382-7655 (H) 

 
 
Medical emergencies that occur will be taken to the Post Clinic Emergency Room, as shown on 
Figure 4-1.  From AMRAD, travel south on Range Road 252 to Nike Avenue.  Turn right (west) 
on Nike Avenue and follow to Headquarters Road.  Then travel north on Headquarters Road to 
Rock Island Road, west on Rock Island Road to the Post Clinic Emergency Room (Figures 4-1 
and 4-2).  The Post Clinic Emergency Room is approximately 2/3 mile (1.1 kilometers) west of 
Headquarters Road on the south side of Rock Island Road. 
 
4.5 Smoking 
 
Smoking within 50 feet of the drill rig is prohibited.  A smoking area will be located greater 
than 50 feet from the drill rig.  All cigarette butts will be placed in a bucket filled with sand, 
which will be located at the smoking area. 
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Figure 4-1.  Emergency Route to Main Post from AMRAD
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Figure 4-2.  Location of Post Clinic 
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5.0 ACCIDENT PREVENTION PLAN 
 
Hazards Associated with Potential Exposure to Hazardous Chemicals or Materials: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X    Minimize free liquids to reduce airborne vapor concentrations. 
   X    Tops shall be securely attached to chemical containers when not in use to minimize 

airborne vapor concentrations. 
          Utilize wet methods to control airborne dusts emissions. 
   X    Delineate and control access into the Exclusion Zone(s) and Contamination Reduction Zone(s). 
          Utilize Chemical Protective Clothing and Equipment  
          Decontaminate or remove outer protective clothing in the Contamination Reduction 

Zone, prior to entering the Support Zone from the Exclusion Zone. 
   X    Decontaminate all equipment leaving the Exclusion Zone in the Contamination 

Reduction Zone, prior to entering the Support Zone. 
   X    Wash hands and face prior to drinking/smoking breaks. 
_____ Personnel working in the Exclusion Zone will be required to shower out at the end of the 

workday, prior to leaving the work site to go home. 

  
Fire Hazards Associated with Handling or Working near Flammable or Combustible Materials: 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
         Monitor work environment as necessary with a combustible gas meter to determine the 

percent LEL concentration of combustible gases and vapors. 
         Should concentrations exceed 10 percent LEL in a work area, operations within the area 

will cease immediately, and all potential sources of ignition removed from the area. 
          All "Hot Work" performed in hazardous locations shall require the issuance of a 

Hot Work Permit issued by White Sands Missile Range safety office. Combustible or 
flammable materials shall be purged of combustible gasses and vapors (less than 
10 percent LEL) prior to being cut. 

   X    Smoking shall not be permitted onsite, except in designated areas. 
   X    All containers of flammable or combustible materials must be properly labeled to 

indicate its contents and appropriate fire hazard. 
Slip, Trip, Fall Hazards: 



Site Specific Health and Safety Plan – Soil Investigation at Building 25900 

 16

 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X    Workers shall ensure that walking/working surfaces are kept free of potential slip, trip, 

fall hazards. 
   X    Whenever possible, avoid routing cords, ropes, hoses, etc. across isles and walking paths. 
   X    Flag and/or cover inconspicuous holes to protect against accidental trips and falls. 
          Delineate and/or guard open excavations to protect against falls. 
 
Hazards Associated with Elevated Work (i.e., All Work Performed Greater Than Four Feet 
Above the Ground or Adjacent Work Area) 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
 
Actions to be Taken to Control Hazards: 
 
          Ladders will be ascended and descended facing the ladder with both hands free. 
   X    Tools, supplies, and equipment will be raised and lowered with a rope, and not carried 

while traversing a ladder. 
   X    All work performed above the ground shall be from a secure platform. 
          If work is being performed from a location more than four feet above the floor or ground, 

workers will be protected from falling by a class three (Parachute-type) body harness and 
lanyard, or by a standard guardrail. 

          Scaffolds will be ascended and descended by a secure ladder. 
   X    All scaffolds will be inspected at the beginning of such work shift. 
 
Hazards Associated with Operations of Heavy Equipment or Motor Vehicles 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
  
Actions to be Taken to Control Hazards: 
 
   X    Personnel operating heavy equipment or vehicles shall maintain a constant awareness of 

personnel and stationary objects in the areas adjacent to its operation. 
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   X     Spotters shall be utilized to assist operators in manipulating vehicles and equipment into 
tight or confined areas. 

   X     Equipment operators shall inspect their equipment prior to and during each use, to ensure 
it is working properly, and that all safety devices are functioning as they should.  

   X     Ensure operators are adequately trained and/or licensed as necessary to operate their 
equipment or motor vehicles. 

   X    All moving heavy equipment must have properly functioning backup alarms. 
   X    Motor vehicle operators are responsible for conducting a pre-trip vehicle safety 

inspection prior to its use.  No motor vehicle with any known mechanical defect which 
endangers the safety of the driver or passengers shall be used. 

 
Hazards Associated with Working in Hot Environments 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be taken to control heat stress: 
 
   X    Drink plenty of fluids, preferably water before, during and after each activity 
          Acclimate to site conditions by slowly increasing work loads 
   X    Use cooling devices to aid natural body ventilation 
          Conduct field activities in early morning or evening 
          Use shelter to protect against heat stress 
          Rotate shifts of workers 
 
Hazards Associated with Working in Cold Environments 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
   X    Adequate protective clothing shall be worn at all times 
          Provide shelter from wind and cold temperatures 
          Do not remove chemical-protective equipment unless sheltered from wind and cold 

temperatures. 
          Field activities shall be curtailed if equivalent chill temperature is below zero degrees F. 
 
 
Hazards Associated with Insects, Snakes, or Wild Animals 
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Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X    Ensure that personnel are aware of such hazards, and encourage them to be constantly on 

the lookout. 
          Maintain a supply of insecticide sprays to be used as necessary to kill flying or crawling 

insects. 
          Utilize heavy equipment to clear areas where high grass and brush have grown, prior to 

accessing these areas on foot. 
 
Hazards Associated with Falling Objects 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards 
 
• Drill and sample soil borings  
 
Actions to be Taken to Control Hazards: 
 
   X    Require that hard hats be worn at all times by onsite personnel except in break areas. 
   X    Whenever possible, personnel will avoid walking or working beneath areas where 

overhead work is being performed. 
          All overhead work platforms will be equipped with standard toe board to reduce the 

potential of objects falling from them. 
 
Hazards Associated with Excavating and/or Trenching 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• None 
 
Actions to be Taken to Control Hazards 
 
           Excavating equipment shall possess back-up alarms  
           Operator shall be trained and experienced in the use of equipment  
         Excavation or trench shall be barricaded to avoid accidental entry 
 
Hazards Associated with Working Over or Near Water 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
• None 
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Actions to be Taken to Control Hazards: 
 
         Employees working over or near water, where the danger of drowning exists, shall be 

provided with, and required to wear a US Coast Guard-Approved life jacket or buoyant 
work vest. 

         Ring buoys with at least 90 feet of line shall be provided and readily available for 
emergency rescue operations. 

         At least one life saving skiff shall be available where workers working over or adjacent to 
water. 

 
Hazards Associated with Poison Ivy, Oak, Sumac, etc. 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
         If available, heavy equipment should be used to clear heavily weeded work areas prior to 

accessing on foot. 
   X    Train onsite personnel in identifying these plants. 
   X    Where such hazards exist, personnel working in the area shall wear adequate protective 

clothing to avoid potential contacts with these plants, especially those personnel who are 
known to be allergic. 

 
Hazards Associated with Electricity 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Site restoration 
 
   X    Ground Fault Circuit Interrupters (GFCIs) shall be used whenever possible, to protect 

workers from shock or electrocution while working with electrical equipment. 
   X    Repair or remove from service all damaged electric cords. 
   X    Route extension cords in a manner and/or location which would prevent potential damage 

to the cord. 
   X    All electrically powered hand tools shall be of the grounded, or double-insulated type. 
   X    Obtain proper utility clearances prior to the start of field activities. 
 
 
Hazards Associated with Confined Space Entry 
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Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• None 
 
         All entries into confined spaces shall be in accordance with ITC Pro 9532.B -"Confined 

Spaces Industrial," and Chapter 4 of this site health and safety plan. 
         Explosion proof lighting shall be utilized as necessary to illuminate confined spaces. 
         Confined space entry shall be avoided whenever possible. 
 
Hazards Associated with Materials Handling 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X     Mechanical equipment (i.e., dolly, hoist, fork lift) shall be utilized whenever possible to 

minimize manual labor. 
   X    Size up the job before lifting and get help if needed.  The maximum weight to be 

manually lifted by MEVATEC and/or subcontractor personnel is 60 pounds (27.2 
kilograms). 

   X    Personnel will be reminded during daily safety meeting to utilize proper lifting methods 
to avoid muscle or back strains. 

 
Hazards Associated with Limited Communication Due to Location, Distance, or Noise 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X    Where direct verbal communication is limited, portable 2-way radios, and/or hand signals 

shall be utilized to facilitate communication among workers. 
   X    Where work sites are in remote locations without access to nearby existing telephones, a 

cellular telephone (if service is available) or two-way radios shall be maintained onsite 
for use in the event of an emergency. 

 
 
Hazards Associated with Poor or Inadequate Lighting 
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Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• None - All work activities will be conducted during daylight hours 
 
          If practical and feasible, all outdoor field work shall be performed during daylight hours. 
          In areas where natural or existing lighting is not sufficient to perform the required work 

safely, auxiliary lighting shall be installed. 
          Only explosion proof auxiliary lighting is permitted for confined spaces. 
 
Hazards Associated with Noise 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
   X    Appropriate hearing protection shall be provided to and worn by personnel working in 

areas where noise levels are known or suspected to exceed 85 dBA. 
   X    Inspect noise control devices (i.e., mufflers) on equipment to ensure they are working 

properly. 
   X     Periodically inspect pressurized systems (i.e., compressed air or steam) for leaks which 

create potential noise hazards, and if any are found, repair as soon as possible. 
   X    Whenever possible, start noise equipment in a remote area to reduce the potential for 

personnel exposure to noise, and to facilitate verbal communication among personnel. 
 
Hazards Associated with Underground or Overhead Utilities 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X    White Sands Missile Range National Range Support shall be contacted to establish the 

location of underground utilities and communication lines through the area of anticipated 
excavation. 

   X    When excavating with heavy equipment near underground utilities, personnel on the 
ground will assist in probing to find the exact location of lines, and will use hand shovels 
to carefully remove the soil immediately adjacent to the lines. 

   X    When operating machinery near overhead electrical distribution and transmission lines, 
refer to 29 CFR 1926.550 (a)(15)(I)-(vii) for minimum clearances, and safe work 
practices. 

Hazards Associated with Unauthorized Personnel Onsite and in Controlled Work Zones 
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Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
Actions to be Taken to Control Hazards: 
 
   X    Install temporary fencing, traffic cones, or other appropriate barriers to delineate the 

work site, and to deter unauthorized personnel from entering the work site.  If necessary, 
post security guards at each point of access into the work site. 

   X    Maintain a visitors sign in/out log. 
          Post warning signs "Authorized Personnel Only" at all entrances to the work site. 
   X    Utilize badge identification system. 
   X    Delineate controlled work zones with temporary fencing and/or caution tape. 
          Post hazard warning sign at the entrances into controlled work zones. 
          Utilize security guards to provide site security during off hours. 
 
Hazards Associated with Traffic Through or Near the Work Site 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
  
Actions to be Taken to Control Hazards: 
 
         Personnel working in areas where traffic hazards exist shall wear brightly colored orange 

traffic vest. 
           Flagmen will be utilized as necessary to direct traffic through or around the work site. 
   X    Barricades and traffic cones and signs shall be utilized as necessary to aid in directing 

traffic through or around the work site. 
 
Hazards Associated with Unexploded Ordnance 
 
Operations and/or Tasks Associated with the Above-Referenced Hazards: 
 
• Drill and sample soil borings  
• Handling and disposal of investigation derived waste 
• Site restoration 
 
  X   All field personnel will review the UXO Orientation Video prior to field activities. 
  X   All field personnel will be required to sign the UXO Orientation sheet following review 

of orientation video. 
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  X   All field personnel will receive a UXO Range Hazards Card and will be required to keep 
the card on-hand at all times. 

  X   If UXO is identified, all field personnel will be verbally notified to follow directions 
listed on UXO Range Hazards Card. 
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6.0 COMPLIANCE AGREEMENT 
 
This SSHSP applies to all MEVATEC personnel and their contractors performing the 
aforementioned field activities at Building 25900.  I have read this Health and Safety Plan and 
hereby agree to abide by its provisions and to aid the Site Safety Officer in its implementation.  I 
understand that it is in my best interest to see that sight operations are conducted in the safest 
manner possible; therefore, I will be alert to site health and safety conditions at all times. 
 
 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 

___________________________ __________ 
Name Date 
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7.0 DAILY HEALTH AND SAFETY BRIEFING COMPLIANCE AGREEMENT 
 
Topics covered during today’s (                                    ) health and safety briefing: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I have hereby agree to abide by its provisions of the SSHSP, issues discussed in today’s health 
and safety briefing, and to aid the Site Health and Safety Officer in its implementation.  I 
understand that it is in my best interest to see that sight operations are conducted in the safest 
manner possible; therefore, I will be alert to site health and safety conditions at all times. 
 

______________________ _____________________ 
Name Name 

______________________ _____________________ 
Name Name 

______________________ _____________________ 
Name Name 

______________________ _____________________ 
Name Name 

______________________ _____________________ 
Name Name 

______________________ _____________________ 
Name Name 
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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 



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

 7

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.   
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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  
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11. SWMU 198: Launch Complex (LC-38) Diesel Fuel Oil Release Site 

11.1 Summary 

This report documents that the Launch Complex 38 (LC-38) Diesel Fuel Release site 
(SWMU 198) located at the WSMR has achieved Corrective Action Complete with 
Controls status.  The Site is currently listed in Appendix 4 of the WSMR RCRA Part B 
Permit as requiring Corrective Action.   

LC-38 is located just north of Nike Avenue, 13 miles east of the WSMR Post 
Headquarters (Figure 11-1, Appendix 11A, pg. 11A-1).  The infrastructure associated 
with the area included a stored reserve supply of diesel fuel contained in a 150,000 
gallon above ground storage tank (AST).  In 2000, an annual evaporative loss 
measurement could not account for 31,000 gallons of diesel fuel.  A break in the 
product transfer pipeline was uncovered and signs of leakage were identified.   

Soil and groundwater investigations were performed in 2001 and 2003 to define the 
lateral and vertical extent of potential impacts.  The Site has been adequately 
characterized through historic investigation and assessment work and the general 
requirements for an RFI have been met.   

Based on an analysis of risk, contaminant concentrations are below levels of concern 
for potential current and future on-site construction worker scenarios.  The same 
analysis indicated that the current land use exposure scenarios for residents and 
commercial workers were incomplete.  In evaluating future land use, the indoor 
inhalation pathway could be complete for vapor migration from subsurface soils if a 
facility or residence were to be constructed over the site without removal of impacted 
soil.   

This document constitutes a petition for a Class 3 modification to the Permit to change 
the site status to Corrective Action Complete with Controls.  The recommended 
controls include the following: 

• Land use controls will be implemented to prevent construction of future buildings 
over the affected area or will require that any future buildings include vapor 
barriers.   
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• Long Term Monitoring (LTM) will be continued for the four Regional Groundwater 
monitoring wells (LC-38 MW-01 through MW-04).  The wells will be monitored on 
an annual basis.  Fluid level measurements will be collected from the wells and 
groundwater samples will be collected and tested for TPH DRO.  The LTM data 
will be presented in the annual facility-wide groundwater monitoring report. 

11.2 Site Description and Operational History 

11.2.1 Site Description 

As described in the SWMU Assessment Report for the LC-38 Diesel Spill Site (BAE, 
2004f), LC-38 was developed to support missile testing operations.  LC-38 is located 
just north of Nike Avenue, 13 miles east of the WSMR Post Headquarters (Figure 11-
1, Appendix 11A, pg. 11A-1).  The infrastructure associated with the area included a 
stored reserve supply of diesel fuel contained in a 150,000 gallon AST.  The AST was 
located inside an earthen berm with a loading terminal located outside the berm.  
Piping emerged from the north side of the tank, went underground to the western 
berm, and emerged from the ground at the terminal.   

11.2.2 Operational History 

In 2000, an annual evaporative loss measurement could not account for 31,000 
gallons of diesel fuel at the Site.  Immediately upon discovery of the loss, the product 
line leading from the AST to the terminal was uncovered and inspected.  A break in the 
line and obvious signs of leakage were identified, as shown in Figure 11-2, Appendix 
11A, pg. 11A-2, excerpted from the SWMU Assessment Report (BAE, 2004f).   

The AST is no longer present at the Site and the piping and terminal have been 
removed.  According to the Calendar Year 2007 Ground Water Monitoring Report 
(WTS, 2007), the AST was removed from the site in 2005.   

11.3 Land Use 

11.3.1 Current 

The AST and associated distribution lines were removed in 2005 and were not 
replaced. LC-38 is still used for missile testing operations. 
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11.3.2 Future/Proposed 

There are no plans to replace the former AST.  No change in the usage of LC-38 is 
proposed or anticipated, and the industrial use in this area is expected to continue.  
WSMR is an integral part of the defense system of the United States; therefore, the 
Range will remain active for the foreseeable future. 

11.4 Investigative Activities 

11.4.1 Summary 

Following is a summary of work performed in relation to SWMU 198: 

• 2000: WSMR conducted evaporative loss survey and identified loss of 
approximately 31,000 gallons of diesel fuel.  Product line between AST 
and pump was uncovered and signs of a release from the piping were 
noted (MEVATEC, 2001). 

• 2001: MEVATEC conducted a preliminary investigation to determine the depth 
of contamination.  Three borings were installed to depths ranging from 80 
to 105 feet below ground surface (ft bgs).  A letter report was submitted to 
the NMED summarizing the findings (MEVATEC, 2001). 

• 2002: The RFI Work Plan was prepared and submitted to NMED (MEVATEC, 
2002c). 

• 2003: RFI Work Plan was implemented (BAE, 2004f). 

• 2004: The SWMU Assessment Report was prepared and submitted, 
summarizing the investigations performed to characterize the extent of 
impacts from the AST (BAE, 2004f).   

• 2006: Groundwater measurements were performed using a petroleum/water 
interface probe to evaluate potential presence of fuel on groundwater 
(WTS, 2006). 
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• 2007: WSMR responded to NMED comments from October 2006 regarding 
groundwater monitoring at the Site (WSMR, 2007).   

Groundwater measurements were performed using an interface probe to 
evaluate potential presence of fuel on groundwater and groundwater 
samples were collected and submitted for laboratory analyses (WTS, 
2008). 

• 2007 through 2010:  Annual groundwater monitoring and sampling were 
conducted. 

Electronic copies of key reports are enclosed with this report in Appendix 11C, pg. 
11C-1, including the letter report summarizing the preliminary investigation 
(MEVATEC, 2001), the SWMU Assessment Report (BAE, 2004f), and the letter report 
of the calendar year 2007 groundwater monitoring (WTS, 2007). 

11.4.2 Investigation #1:  Preliminary Investigation (MEVATEC, 2001). 

11.4.2.1 Data Collection 

The preliminary investigation performed in 2001 included collection of soil samples 
from three borings (SB-01 through SB-03).  One boring (SB-01) was placed near the 
identified break in the piping, one boring (SB-02) was located approximately 30 feet 
south of the break and the final boring (SB-03) was located 37 feet north of the break 
(BAE, 2004f).  Figure 11-3, Appendix 11A, pg. 11A-3 shows the locations of these 
three borings. 

The depths of the borings ranged from 80 to 105 ft bgs.  Soil samples were collected 
at approximately 5 foot depth intervals and were analyzed for total petroleum 
hydrocarbons (TPH).  Select samples were also analyzed for volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs) and RCRA 8 metals.    

11.4.2.2 Results and Conclusions 

The report (MEVATEC, 2001) stated that a deposition of clay was encountered at 60 
to 80 ft bgs in each of the three borings, indicating a meandering fluvial system was 
likely active in the basin during a slightly cooler climatic period.  The sediments above 
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the clay are dominated by very find sands and silts, suggesting a transition from eolian 
deposition near the surface to fluvial deposition at depth. 

The analytical data indicated the presence of TPH throughout the soil column to a 
depth of approximately 70 ft bgs in the boring (SB-01) located nearest the break in the 
piping.  The TPH concentrations in the lower intervals in this boring showed a marked 
decrease in concentration.  The TPH concentrations in soil samples collected from the 
other two borings indicated minimal impacts to the shallow soils, with marked increase 
in concentrations between 50 and 70 ft bgs.   

The conclusion of the investigation report was that the released diesel flowed 
downward through the permeable, sandy units in a columnar pattern.  When the diesel 
encountered the unsaturated clay layer, the decrease in permeability caused it to 
migrate laterally.  The clay unit impeded the vertical migration of the fuel and caused it 
to spread laterally and also absorbed the diesel in a 10 to 20 feet thick interval 
occurring at depths of about 50 to 70 feet bgs.  Breakthrough of diesel below the clay 
layer was not observed in the three borings (MEVATEC, 2001). 

Based on the findings of the preliminary investigation, recommendations were made to 
conduct an additional investigation to define the lateral extent of contamination.   

11.4.3 Investigation # 2:  SWMU Assessment (BAE, 2004f) 

11.4.3.1 Data Collection 

An additional assessment was performed in 2003 following the NMED’s approval of 
the work plan submitted by MEVATEC in 2002.  The assessment included the 
installation of seven soil borings (SB-001 through SB-007), four groundwater 
monitoring wells (MW-001 through MW-004) and one soil gas monitoring well (installed 
in soil boring SB-007).  The soil gas monitoring well was installed in Boring SB-007 for 
future use, if needed.  Figure 11-3, Appendix 11A, pg. 11A-3 shows the locations of 
the borings and wells. 

Soil samples were collected from various intervals in each boring and analyzed for 
TPH.  Selected soil samples were also analyzed for VOCs and SVOCs.  A limited 
number of samples were submitted for geotechnical analyses.  Groundwater samples 
were collected from the wells and were analyzed for TPH, VOCs, SVOCs, 
geochemical parameters, metals, and perchlorate.  Details of the investigation, 
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including analytical reports, boring logs and well completion logs, are provided in the 
SWMU Assessment Report (BAE, 2004f), a copy of which is provided in Appendix 
11C, pg. 11C-1. 

11.4.3.2 Results and Conclusions 

BAE Systems used the information obtained from the soil boring installation to develop 
a lithologic cross-section beneath the release area (BAE, 2004f).  A copy of the cross-
section is provided as Figure 11-4, Appendix 11A, pg. 11A-4.  As shown in the cross-
section, the boring indicated the presence of five major facies, as follows: 

• Clay Facies:  lean, hard, dry clay with minor discontinuous silt lenses at 
approximately 100 to 110 ft bgs.   

• Intermixed Facies:  well-sorted fine-grained sand and silt layers with minor 
discontinuous silt and clay lenses at approximately 82 to 100 ft bgs. 

• Clay Facies:  lean, hard, dry clay with very minor well-sorted, fine-grained sand 
and silt lenses at approximately 60 to 82 ft bgs. 

• Intermixed Facies:  well-sorted fine-grained sand deposits with major 
discontinuous silt and clay lenses at approximately 33 to 60 ft bgs. 

• Sand Facies:  well-sorted, fine-grained quartzose sand with traces of silt, very 
minor discontinuous silt, clay and caliche lenses, and minor medium-grained 
sands lenses at surface to approximately 33 ft bgs. 

The borings installed in 2003 defined the lateral extent of the diesel absorbed in the 
clay unit and indicated that the extent was limited to an area northwest of the former 
tank, near the location of the break in the pipeline.  No visual evidence of diesel was 
present in the clay unit (facies C) at any of the soil borings (SB-001 through SB-007) 
sampled during the 2003 SWMU assessment. 

Groundwater was encountered at depths ranging between approximately 230 to 240 ft 
bgs.   Groundwater flow direction is to the south-southeast with a calculated gradient of 
0.001 foot per foot (BAE, 2004f). 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 150 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

The conclusion of the SWMU Assessment Report was that no further remedial action 
was warranted.  It was recommended that the WSMR Real Property Planning Board 
zone the site as off limits for future commercial or residential use.  As a further 
safeguard, it was recommended that WSMR monitor the groundwater wells using an 
interface probe for a period of 10 years to determine whether the diesel fuel present in 
the clay layer could migrate to the groundwater.  It was also recommended that, if the 
AST were removed, that the upper 15 feet of soil would be subject to remediation 
(BAE, 2004f). 

11.4.4 Groundwater Monitoring, 2007 through 2010 

In October 2006, NMED responded to the SWMU Assessment Report, requiring re-
sampling of MW-002 for VOCs and RCRA metals.  The NMED’s letter also stated that 
it was premature to set a monitoring period of 10 years.  WSMR responded to the 
NMED letter stating that re-sampling of MW-002 would occur (WSMR, 2007).   

In May 2007, WTS submitted a letter report to WSMR summarizing the status of the 
Site and providing the results of the redevelopment and re-sampling of MW-002.  The 
analytical results indicated that no constituents exceeded the NMED standards for 
groundwater, with the exception of chromium.  Although the reported chromium 
concentration exceeded the New Mexico Water Quality Control Commission (WQCC) 
standard, it was below the United States Environmental Protection Agency (USEPA) 
Maximum Contaminant Level (MCL) for drinking water (WTS, 2007).   

In December 2007, NMED responded to the 2007 Groundwater Monitoring Report 
requiring annual monitoring of the groundwater for chromium and DRO.  Groundwater 
monitoring has continued on an annual basis in response to the December 2007 letter.   
Table 11-1, Appendix 11B, pg. 11B-1, provides a summary of the groundwater 
gauging data collected from 2004 through 2010.  Figure 11-5, Appendix 11A, pg. 11A-
5 depicts the potentiometric surface based on measurements recorded in 2010.   

On April 29, 2010, the NMED provided additional comments to the 2007 Groundwater 
Monitoring Report.  The NMED requested that WSMR provide details of the monitoring 
and sampling procedures used during the 2007 monitoring event and proposed for the 
2010 event.  The NMED also requested that WSMR provide the 2008 and 2009 data.  
In response to the NMED’s comments, this report includes the 2008 and 2009 data.  
The monitoring and sampling procedures used during the 2007 and 2010 sampling 
events and proposed for subsequent sampling events is described below. 
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Fluid levels were measured in each of the four monitoring wells using an electronic 
water level indicator capable of detecting phase-separated hydrocarbons.  The probe 
was decontaminated before each use by washing with a laboratory-grade detergent 
solution and distilled water rinse.  The depth to water measurement in each well was 
recorded to the nearest one hundredth of a foot from previously surveyed 
benchmarks located on the top of each well casing.  After the probe was removed 
from each well, it was inspected for sheen or any indication of phase separated 
hydrocarbons.  A summary of the groundwater elevations is provided in Table 11-1, 
Appendix 11B, pg. 11B-1.   

Monitoring well sampling was conducted between September 21 and 22, 2010 using 
a low-flow sampling technique.  Each well was purged and sampled using dedicated 
disposable tubing, a peristaltic pump, a flow-through cell, and multi-meter field 
parameter probe (YSITM 556 Multi Probe system).  Turbidity was measured using a 
Thermo Orion Model HQ 4500.  The flow was adjusted to a rate that resulted in 
minimal (< 0.1 ft) well drawdown.  Well purging was considered complete once the field 
parameters stabilized for three consecutive measurements.  Stabilization was 
considered +/-3% for temperature and conductivity, +/-10% for turbidity, ORP, and DO, 
and +/-0.2 units for pH.  To ensure accurate field readings, the multi-meter field 
parameter probe was carefully calibrated according to the manufacturer’s instructions 
prior to use each day.  Purge water from each well was inspected for the presence of a 
sheen or any indication of phase separated hydrocarbons. 

Groundwater samples were collected from the monitoring wells using the same pump 
and new dedicated tubing used to purge the wells.  After the field parameters 
stabilized, the flow-through cell and multi-meter were disconnected from the pump.  
The groundwater was gently collected into the appropriate pre-cleaned and pre-
preserved sample containers provided by the laboratory.  Samples were submitted 
under appropriate chain of custody to DHL laboratories of Austin, Texas for analysis of 
TPH DRO using USEPA Method 8015 Modified and total and hexavalent chromium 
using USEPA Method 3500-Cr D. 
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11.5 Site Conceptual Model 

11.5.1 Nature and Extent of Contamination 

The soil and groundwater data collected during the previous investigations have been 
tabulated and compared to the current cleanup levels, as specified in Appendix 3, 
Sections 3.1 and 3.2 of the Permit, and described in more detail below.   

The historic soil analytical results have been summarized and compared to the current 
NMED cleanup levels, as per Section 3.2 of Appendix 3 of the Permit.  The most 
recent SSLs from the updated tables provided online at the NMED website were used 
for this evaluation.  Samples collected from 0 to 10 ft bgs were compared to the 
Residential SSLs.  Samples collected from all depths were compared to the soil 
leachate SSL based on a DAF of 20.  The DAF20 values were used based on the 
distance between impacted soil and groundwater, and the fact that groundwater 
monitoring is on-going and no impacts to groundwater from the diesel fuel release 
have been identified.  In addition, the NMED TPH Guidance document (NMED, 2006) 
was used for screening TPH analytical results. 

The groundwater analytical results were compared to current groundwater screening 
levels (GWSL), as per Section 3.2 of Appendix 3 of the Permit.  Screening levels were 
obtained from the following sources: 

• NMED TPH Screening Guidelines (NMED, 2006); 

• NMED WQCC standards, published in New Mexico Administrative Code (NMAC) 
Chapter 6 (20 NMAC 6.2.1.3103); 

• USEPA MCLs (USEPA, 2003); 

• NMED Tapwater screening level from the December 2009 update to the Technical 
Background Document for Development of Soil Screening Levels, Revision 5.0 
(NMED, 2009); and 

• USEPA Tapwater screening level from May 2010 update to the regional screening 
level tables (USEPA, 2010). 
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For TPH, The GW-1 value for diesel was used as the GWSL (NMED, 2006).  For other 
parameters, the GWSL was determined using the following hierarchy: 

• The lowest value of the USEPA MCL or NMED WQCC standards was used, if 
established;  

• If neither a NMED WQCC nor a USEPA MCL has been established for a specific 
parameter, then the NMED Tapwater value was applied; and 

• If no NMED WQCC, USEPA MCL, or New Mexico Tapwater screening value 
exists for a specific analyte, then the USEPA Tapwater screening value was 
applied.  The USEPA Tapwater screening values for carcinogenic parameters 
were adjusted upward by a factor of 10 to be comparable with the New Mexico 
Tapwater screening values, which are based on a target risk level of 10-5.  These 
adjustments were made based on guidance from NMED regulatory oversight 
(Andress, pers. communication 2009). 

The reported concentrations above the GWSL are highlighted in gray on the tables.   

11.5.1.1 TPH  in Soil 

Table 11-2, Appendix 11B, pg 11B-2, summarizes the TPH analytical results for soil 
samples collected during the 2001 and 2003 investigations.  Figure 11-6, Appendix 
11A, pg. 11A-6 depicts the sample locations and intervals where TPH exceeds the 
SSL.  Because the TPH SSL is for direct exposure to soil, the concentrations reported 
for soil samples collected from the 0 to 10 ft bgs interval were compared to the SSL.  
The concentrations reported for the deeper intervals are included in Table 11-2, 
Appendix 11B, pg. 11B-2 and on Figure 11-6, Appendix 11A, pg. 11A-6 but were not 
screened against the SSL.  As can be seen in Figure 11-6, Appendix 11A, pg. 11A-6, 
the only shallow soil concentration above the TPH SSL was the sample collected from 
Boring SB-01 located near the point of the release. 

The soil samples collected in 2003 were analyzed for TPH and the results were 
reported as DRO for C12 to C24 range TPH compounds and as Motor Oil Range 
Organics (ORO) for C24 to C40 range TPH compounds.  As shown in Table 11-2, 
Appendix 11B, pg. 11B-2, the only reported concentration for ORO above the 
detection limit was in the sample collected from 65.7 ft bgs in soil boring LC38-SB-002.  
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The detection limit for ORO was elevated due to laboratory dilution in various other 
samples, all from within the impacted zone between 59 to 75 ft bgs.   

11.5.1.2 VOCs in Soil 

Table 11-3, Appendix 11B, pg. 11B-15 summarizes the VOC analytical results for soil 
samples collected during the 2001 and 2003 investigations.  As described above, the 
analytical results from samples collected in the 0 to 10 ft bgs interval were compared to 
the Residential SSL and samples from all intervals were compared to the DAF 20 SSL.   

There were no detected concentrations of VOC constituents reported at concentrations 
above the Residential SSL in samples collected from 0 to 10 ft bgs. 

There were 17 VOC compounds with concentrations detected above the respective 
reporting limits.  Of these, the reported concentrations exceeded the DAF20 SSL for 
the following constituents:  benzene, dichloromethane, ethylbenzene, 
isopropylbenzene, naphthalene, tetrachloroethene, toluene, m&p-xylenes, o-xylenes, 
and total xylenes.   

Figure 11-7, Appendix 11A, pg. 11A-7 depicts the sample locations, depths and 
concentrations of detected VOCs that exceed the DAF20 SSL.  The samples that 
contain detected concentrations of VOCs above the DAF20 SSL are either from Boring 
SB-01 located near the point of the release or from depths ranging from approximately 
55 to 75 ft bgs. 

11.5.1.3 SVOCs in Soil 

Table 11-4, Appendix 11B, pg. 11B-40 summarizes the SVOC analytical results for soil 
samples collected during the 2001 and 2003 investigations.  As described above, the 
analytical results from samples collected in the 0 to 10 ft bgs interval were compared to 
the Residential SSL and samples from all intervals were compared to the DAF 20 SSL.   

There were no detected concentrations of SVOC compounds reported at 
concentrations above the Residential SSL in samples collected from 0 to 10 ft bgs. 

There were 10 SVOC compounds with concentrations detected above the respective 
reporting limits.  Of these, the reported concentrations exceeded the DAF20 SSL for 
naphthalene in seven samples and fluorene in one sample.   
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Figure 11-8, Appendix 11A, pg. 11A-8 depicts the sample locations, depths and 
concentrations of detected SVOCs that exceed the DAF20 SSL.  The samples that 
contain detected concentrations of SVOCs above the DAF20 SSL are either from 
Boring SB-01 located near the point of the release or from depths ranging from 
approximately 50 to 70 ft bgs. 

11.5.1.4 Metals in Soil 

Table 11-5, Appendix 11B, pg. 11B-71, summarizes the metals analytical results for 
soil samples collected during the 2001 and 2003 investigations.  As described above, 
the analytical results from samples collected in the 0 to 10 ft bgs interval were 
compared to the Residential SSL and samples from all intervals were compared to the 
DAF 20 SSL.   

There were no detected concentrations of metals reported at concentrations above the 
Residential SSL in samples collected from 0 to 10 ft bgs. 

Seven of the eight RCRA metals compounds were present in the soil samples at 
concentrations above the respective reporting limits.  Of these, the reported 
concentrations exceeded the DAF20 SSL for arsenic in all four of the soil samples 
analyzed for metals.  None of the remaining metals were present at concentrations 
above the DAF20 SSL. 

Figure 11-9, Appendix 11A, pg. 11A-9 depicts the sample locations, depths and 
concentrations of arsenic that exceed the DAF20 SSL.  Arsenic concentrations 
exceeded the DAF20 SSL at depths ranging from the surface to 65 ft bgs. 

Arsenic is not a constituent found in diesel fuel and the diesel fuel release is not the 
source of arsenic in soils at the site.  Arsenic occurs naturally in soils in this region.  It 
is a redox-sensitive element that becomes more soluble under low redox conditions 
when it is reduced to more soluble forms or the minerals that contain arsenic become 
less stable.  Such low redox conditions can occur in the presence of organic 
constituents like diesel components.   

11.5.1.5 TPH in Groundwater 

Table 11-6, Appendix 11B, pg. 11B-72, summarizes the TPH analytical results for 
groundwater samples.  Samples were collected from all four wells and analyzed for 
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TPH DRO in January 2004, shortly after the well installation as part of the 2003 
investigation.  Annual sample collection for TPH DRO analyses began in 2008 in 
response to the December 2007 letter from NMED. 

None of the samples collected and analyzed for TPH DRO prior to 2010 contained 
concentrations above the laboratory reporting limit; however, the laboratory reporting 
limit for those samples was above the GWSL prior to 2009.  A change in laboratory 
was made to ensure that the reporting limit is below the GWSL. 

The 2010 annual monitoring results for DRO are provided in Table 11-6, Appendix 
11B, pg. 11B-72, and depicted on Figure 11-10, Appendix 11A, pg. 11A-10.  As shown 
on the table, DRO was reported at concentrations below the method detection limit in 
the samples collected from Wells MW-01, MW-02 and MW-03.  DRO was reported at 
a concentration of 108 µg/L in the sample collected from Well MW-04.  This 
concentration is an order of magnitude below the GWSL of 1,720 µg/L. 

11.5.1.6 VOCs in  Groundwater  

Table 11-7, Appendix 11B, pg. 11B-74, summarizes the VOC analytical results for 
groundwater samples.  Samples were collected from all four wells and analyzed for 
VOCs in January 2004, shortly after the well installation as part of the 2003 
investigation.  Samples were collected from MW-02 in April 2007 and analyzed for 
VOCs in response to the October 2006 NMED letter.  Although not required, samples 
were collected from all four wells in 2009 and analyzed for benzene, ethylbenzene, 
toluene and xylenes. 

No VOCs were present above laboratory reporting limits with the exception of two 
compounds (bromodichloromethane and chlorodibromomethane) in the sample 
collected from MW-02 in January 2004.  The concentration of chlorodibromomethane 
reported in the January 2004 sample is above the current GWSL.  The well was 
redeveloped and sampled in duplicate in April 2007.  Neither sample collected in 2007 
contained detectable amounts of either compound (WTS, 2007). 

11.5.1.7 SVOCs in  Groundwater  

Table 11-8, Appendix 11B, pg. 11B-84, summarizes the SVOC analytical results for 
groundwater samples.  Samples were collected from all four wells and analyzed for 
VOCs in January 2004, shortly after the well installation as part of the 2003 
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investigation.  Because none of the SVOCs were present above laboratory reporting 
limits, SVOCs were determined to not be a constituent of concern in groundwater and 
no subsequent samples have been analyzed for SVOCs. 

11.5.1.8 Inorganic Constituents in Groundwater 

Table 11-9, Appendix 11B, pg. 11B-88, summarizes the metals and water quality 
parameter analytical results for groundwater samples.  Samples were collected from 
all four wells and analyzed for total and dissolved RCRA 8 metals and for water quality 
parameters in January 2004, shortly after the well installation as part of the 2003 
investigation.   

The 2004 groundwater analytical results indicated the presence of total chromium at 
concentrations above the GWSL in the samples collected from MW-02 and MW-03.  
The same samples indicated the presence of total cadmium at concentrations above 
the GWSL in the sample collected from MW-02.  Perchlorate was detected in the 
samples collected in 2004 from wells MW-02 and MW-03.   

Samples were collected from all four wells in July 2004 and analyzed for selected 
water quality parameters in order to confirm the previously detected concentration of 
perchlorate.  Perchlorate was not detected in the samples collected from Wells MW-
01, MW-03, and MW-04.  The concentration of perchlorate reported in the sample 
collected from Well MW-02 was lower than the previously reported concentration.  It 
was concluded that potable water used to install and develop the well may have been 
the source of the perchlorate (BAE, 2004g). 

In April 2007, a groundwater sample was collected from MW-02 after redevelopment of 
the well.  This sample was analyzed in duplicate for total RCRA 8 metals.  Total 
cadmium was not detected at a reporting limit below the GWSL.  Therefore, cadmium 
was determined not to  be a constituent of concern.   

Annual sampling and analysis of total chromium began in 2008 based on the 
December 2007 letter from NMED.  Additionally, the 2008 samples were analyzed for 
dissolved chromium and the 2009 samples were analyzed for select water quality 
parameters.  Total chromium concentrations reported from the most recent sampling 
event, 2010, were above the GWSL in the samples collected from MW-01, MW-03, 
and MW-04.  The total chromium concentrations have fluctuated in each well over 
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time, as shown in Table 11-9, Appendix 11B, pg. 11B-88 and in Figure 11-10, 
Appendix 11A, pg. 11A-10. 

Chromium is not a constituent associated with diesel fuel and its presence in the 
groundwater beneath the site is not attributable to the diesel fuel release.  According to 
WSMR personnel, chromated cooling water was historically used at the LC-38 up-
gradient of the diesel release site and may be the source of the chromium.  The 
occurrence of chromium in the up-gradient monitoring well MW-01 further supports the 
conclusion that it did not originate from the diesel fuel release. 

11.5.2 Environmental Fate 

Historical data delineated both the lateral and vertical extents of the affected soils.  
Based on those data, contamination in shallow soils is limited to a small area 
northwest of the former tank, near the location of the break in the pipeline.  At this 
location, the released diesel flowed downward through the permeable, sandy units in a 
columnar pattern.  When the diesel encountered the unsaturated clay layer, the 
decrease in permeability caused it to migrate laterally.  The clay unit impeded the 
vertical migration of the fuel and caused it to spread laterally and also absorbed the 
diesel in a 10 to 20 feet thick interval occurring at depths of about 60 to 70 feet bgs. 
The extent of the contamination in this low-permeability zone was delineated. 
Breakthrough of diesel below the clay layer was not observed in any of the deep 
borings (MEVATEC, 2001).   

Soil data collected from the site suggest that the presence of the low permeability zone 
around 60 to 70 ft bgs limits further downward migration of hydrocarbons.  This is 
supported by the fact more than 10 years after the release, diesel constituents remain 
below regulatory cleanup levels in the regional groundwater.    

11.6 Risk Assessment 

The SWMU Assessment Report (BAE, 2004f) included a Baseline Risk Assessment 
following the Risk Based Decision Making Process for petroleum releases developed 
by the NMED Petroleum Storage Tank Bureau (NMED, 2000).  The results of the 
RBDMP indicated that no risk above risk-based screening levels (RBSLs) were 
present for the pathways evaluated (construction worker scenarios).  However, the 
majority of observed contaminants exceeded RBSLs for future land use scenarios for 
both on-site commercial and on-site residential scenarios through the indoor inhalation 
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pathway.  The groundwater ingestion pathway was considered to be incomplete due to 
the concentration of total dissolved solids in the groundwater (BAE, 2004f).  

11.7 Proposal for Corrective Action Complete with Controls 

The site has been adequately characterized through historic investigation and 
assessment work and the general requirements for an RFI have been met.  The lateral 
extent of shallow soil impacts was defined through the historic investigations and is 
confined to a small area northwest of the former tank location.  The limited extent of 
impacted shallow soils indicates minimal risk of exposure to human or ecological 
receptors.   

The low permeability zone at about 60 to 70 ft appears to serve as a barrier to 
downward migration of constituents and impedes migration to the regional aquifer that 
occurs at 230 ft below ground surface.  This is supported by the long term groundwater 
monitoring data showing concentrations of diesel constituents below the regulatory 
cleanup levels. 

Based on an analysis of risk, it was determined that contaminant concentrations are 
below levels of concern for potential current and future on-site construction worker 
scenarios.  Current land use exposure scenarios for residents and commercial workers 
were incomplete.  The groundwater ingestion pathway was also considered to be 
incomplete.  In evaluating potential future land use, the external inhalation pathway 
was considered incomplete but the indoor inhalation pathway could be complete for 
vapor migration from subsurface soils if a facility or residence were to be constructed 
over the site with no vapor barrier. 

Based on these findings, application is hereby made to perform a Class III modification 
to change the status of SWMU 198 in the permit to Corrective Action Complete with 
Controls in accordance with 270.42 and 20 NMAC 4.1. 

11.7.1 Proposed Controls 

 The following controls are proposed:  

• LTM will be continued for the four Regional Groundwater monitoring wells (LC-38 
MW-01 through MW-04).   
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– The wells will be monitored on an annual basis 

– Monitoring will include fluid level measurements from all four monitoring wells.   

– Groundwater samples will be collected and tested for TPH DRO. 

– The LTM data will be presented in the annual facility-wide Groundwater Monitoring 
Report. 

– LTM will be continued until such time that data demonstrate stable or declining 
dissolved concentrations and the NMED approves a cessation of the LTM program. 

• Institutional Controls will be implemented to prevent future exposure of the 
affected soils to site workers via inhalation of vapors.  Specifically, land use 
controls will be implemented to prevent construction of future buildings over the 
affected area or will require that any future buildings include vapor barriers.   

Appendices 
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NOTES:
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4.  YELLOW HIGHLIGHT INDICATES THE REPORTED RESULT EXCEEDS THE PUBLISHED SSLS.
5.  ITALICS INDICATES THAT THE REPORTED RESULT EXCEEDS THE NMED DAF 1 SCREENING VALUE.
6.  ALL SOIL RESULTS ARE REPORTED IN mg/kg (MILLIGRAM PER KILOGRAM).
7.  BRACKETS INDICATE THAT THE RESULT SHOWN IS FROM A DUPLICATE FIELD SAMPLE.
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SOURCE: BASE MAP PROVIDED BY ZIA.

USEPA:  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NMED:  NEW MEXICO ENVIRONMENT DEPARTMENT
DAF:  DILUTION ATTENUATION FACTOR
SSL:  SOIL SCREENING LEVEL
SVOC:  SEMI-VOLATILE ORGANIC COMPOUND
B:  ANALYTE WAS ALSO DETECTED IN THE SAMPLE BLANK 
D:  SAMPLE WAS DILUTED
E:  DETECTION EXCEEDED THE UPPER LIMIT OF THE CALIBRATION CURVE
J:  INDICATES AN ESTIMATED VALUE 
<:  SAMPLE RESULT WAS NOT DETECTED AT LABORATORY 
     REPORTING LIMIT SHOWN.
--:  SAMPLE WAS NOT ANALYZED.

NOTES:
1.  THE SOIL SAMPLE DEPTH MEASURED IN FEET BELOW GROUND SURFACE FOR EACH 
     LOCATION IS SHOWN IN THE TOP LINE OF THE DATA BOX.
2.  FOR SHALLOW SOILS (0 TO 10 FEET BELOW GROUND SURFACE), SCREENING CRITERIA 
     CONSIST OF THE LOWER VALUE BETWEEN THE NMED DAF 20 (2009) AND RESIDENTIAL NMED 
     SSLS (2009) IF AVAILABLE.  IF NO NMED SSLS EXIST, THEN THE USEPA SSLS (2009) IS
     APPLIED.  FOR DEEP SOILS (GREATER THAN 10 FEET BELOW GROUND SURFACE),
     SCREENING CRITERIA CONSIST OF THE NMED DAF 20 (2009).
3.  ONLY THOSE SVOC COMPOUNDS WITH AN EXCEEDANCE OF EITHER THE RESIDENTIAL SSL
     OR DAF 20 ARE SHOWN IN THIS FIGURE.
4.  YELLOW HIGHLIGHT INDICATES THE REPORTED RESULT EXCEEDS THE PUBLISHED SSLS.
5.  ITALICS INDICATES THAT THE REPORTED RESULT EXCEEDS THE NMED DAF 1 SCREENING VALUE.
6.  ALL SOIL RESULTS ARE REPORTED IN mg/kg (MILLIGRAM PER KILOGRAM).
7.  BRACKETS INDICATE THAT THE RESULT SHOWN IS FROM A DUPLICATE FIELD SAMPLE.
8.  DATA COLLECTED PRIOR TO 2009 WERE COLLECTED BY OTHERS AND WERE PROVIDED

TO ARCADIS BY WHITE SANDS MISSILE RANGE.LEGEND
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FIGURE
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11-9SOURCE: BASE MAP PROVIDED BY ZIA.

USEPA:  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NMED:  NEW MEXICO ENVIRONMENT DEPARTMENT
DAF:  DILUTION ATTENUATION FACTOR
SSL:  SOIL SCREENING LEVEL

NOTES:
1.  THE SOIL SAMPLE DEPTH MEASURED IN FEET BELOW GROUND SURFACE FOR EACH 
     LOCATION IS SHOWN IN THE TOP LINE OF THE DATA BOX.
2.  FOR SHALLOW SOILS (0 TO 10 FEET BELOW GROUND SURFACE), SCREENING CRITERIA 
     CONSIST OF THE LOWER VALUE BETWEEN THE NMED DAF 20 (2009) AND RESIDENTIAL NMED 
     SSLS (2009) IF AVAILABLE.  IF NO NMED SSLS EXIST, THEN THE USEPA SSLS (2009) IS
     APPLIED.  FOR DEEP SOILS (GREATER THAN 10 FEET BELOW GROUND SURFACE),
     SCREENING CRITERIA CONSIST OF THE NMED DAF 20 (2009). 
3.  ONLY RCRA 8 METALS WITH AN EXCEEDANCE OF EITHER THE RESIDENTIAL SSL
     OR DAF 20 ARE SHOWN IN THIS FIGURE. 
4.  YELLOW HIGHLIGHT INDICATES THE REPORTED RESULT EXCEEDS THE PUBLISHED SSLS.
5.  ITALICS INDICATES THAT THE REPORTED RESULT EXCEEDS THE NMED DAF 1 SCREENING VALUE.
6.  ALL SOIL RESULTS ARE REPORTED IN mg/kg (MILLIGRAM PER KILOGRAM).
7.  DATA COLLECTED PRIOR TO 2009 WERE COLLECTED BY OTHERS
     AND WERE PROVIDED TO ARCADIS BY WHITE SANDS MISSILE RANGE.
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FIGURE

SWMU 198 - LC-38 DIESEL SPILL SITE
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±
SOURCE: BASE MAP PROVIDED BY ZIA.

USEPA:  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
MCL:  MAXIMUM CONTAMINANT LEVEL
NMED:  NEW MEXICO ENVIRONMENT DEPARTMENT
WQCC:  WATER QUALITY CONTROL COMMISSION
NMED TPH:  NMED TPH SCREENING GUIDELINES, OCTOBER 2006.
        VALUE OF GW-1 FOR DIESEL SOURCE USED.
NMED_GW:  NMED WATER QUALITY CONTROL COMMISSION (WQCC)
        STANDARD. 1995.  PART OF THE NEW MEXICO ADMINISTRATIVE
        CODE (NMAC). TITLE 20, CHAPTER 6, PART 2 (ENVIRONMENTAL
        PROTECTION WATER QUALITY GROUND AND SURFACE WATER
        PROTECTION: 20.6.2.3103, STANDARDS FOR GROUND WATER OF
        10,000 mg/L TDS CONCENTRATION OR LESS).  (WQCC ADOPTED
        STANDARDS FOR NMED GROUNDWATER QUALITY BUREAU (GWQB)
        EXCEPT FOR MTBE AND FREE PRODUCT).

NOTES:
1.  YELLOW HIGHLIGHTS INDICATE EITHER THE REPORTED RESULT EXCEEDS THE
     SCREENING CRITERIA OR THE DETECTION LIMIT EXCEEDS THE SCREENING CRITERIA.
2.  SCREENING CRITERIA CONSIST OF THE LOWER VALUE BETWEEN THE USEPA 
     MCL (2009) AND NMED WQCC STANDARD (2004).  IF NO MCL OR WQCC STANDARD 
     WAS AVAILABLE FOR AN ANALYTE, THE NMED OR EPA TAPWATER SCREENING LEVEL 
     (2009) WAS USED, IF AVAILABLE.
3.  ONLY THOSE PARAMETERS WITH AT LEAST ONE EXCEEDANCE OF A STANDARD
     ARE SHOWN.
4.  ALL GROUNDWATER RESULTS ARE REPORTED IN μg/L (MICROGRAMS PER LITER).
5.  2009 AND 2010 DATA WERE COLLECTED BY ARCADIS; DATA COLLECTED PRIOR TO 2009
     WERE COLLECTED BY OTHERS AND WERE PROVIDED TO ARCADIS BY WHITE SANDS
     MISSILE RANGE.
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TDS:  TOTAL DISSOLVED SOLIDS
MTBE:  METHYL TERT BUTYL ETHER
DRO:   DIESEL RANGE ORGANICS
TPH:   TOTAL PETROLEUM HYDROCARBONS
mg/L:  MILLIGRAMS PER LITER.
<:  SAMPLE RESULT WAS NOT DETECTED AT
         LABORATORY REPORTING LIMIT SHOWN.
- -:  SAMPLE WAS NOT TESTED AND/OR NO
         DATA WERE AVAILABLE.
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SWMU 198  
Analytical Results Tables 

  



ARCADIS
Table 11-1. Groundwater Elevation Data
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Well Aquifer Date
Top of 
Casing

(ft amsl*)

Depth to 
Water

(ft btoc)

Groundwater 
Elevation
(ft amsl*)

Free Product 
Present?

LC38-MW-01 Regional Aquifer 7/7/2004 1000.00 235.31 764.69 No
LC38-MW-01 Regional Aquifer 3/14/2006 1000.00 235.39 764.61 No
LC38-MW-01 Regional Aquifer 3/29/2007 1000.00 235.28 764.72 No
LC38-MW-01 Regional Aquifer 5/1/2008 1000.00 235.12 764.88 No
LC38-MW-01 Regional Aquifer 7/21/2009 1000.00 235.39 764.61 No
LC38-MW-01 Regional Aquifer 9/21/2010 1000.00 235.19 764.81 No
LC38-MW-02 Regional Aquifer 7/7/2004 1003.92 239.82 764.10 No
LC38-MW-02 Regional Aquifer 3/14/2006 1003.92 239.55 764.37 No
LC38-MW-02 Regional Aquifer 3/29/2007 1003.92 239.54 764.38 No
LC38-MW-02 Regional Aquifer 5/1/2008 1003.92 239.67 764.25 No
LC38-MW-02 Regional Aquifer 7/21/2009 1003.92 239.86 764.06 No
LC38-MW-02 Regional Aquifer 9/21/2010 1003.92 239.98 763.94 No
LC38-MW-03 Regional Aquifer 7/6/2004 1003.56 239.31 764.25 No
LC38-MW-03 Regional Aquifer 3/14/2006 1003.56 239.33 764.23 No
LC38-MW-03 Regional Aquifer 3/29/2007 1003.56 239.21 764.35 No
LC38-MW-03 Regional Aquifer 5/1/2008 1003.56 239.20 764.36 No
LC38-MW-03 Regional Aquifer 7/21/2009 1003.56 239.40 764.16 No
LC38-MW-03 Regional Aquifer 9/21/2010 1003.56 239.25 764.31 No
LC38-MW-04 Regional Aquifer 7/7/2004 1003.37 239.02 764.35 No
LC38-MW-04 Regional Aquifer 3/14/2006 1003.37 239.04 764.33 No
LC38-MW-04 Regional Aquifer 3/29/2007 1003.37 238.92 764.45 No
LC38-MW-04 Regional Aquifer 5/1/2008 1003.37 238.98 764.39 No
LC38-MW-04 Regional Aquifer 7/21/2009 1003.37 239.11 764.26 No
LC38-MW-04 Regional Aquifer 9/21/2010 1003.37 238.92 764.45 No

Notes: 

ft = feet
ft amsl = feet above mean sea level
ft btoc = feet below top of casing

p g , y
elevation in the area is approximately 4,040 ft amsl.
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01)
Sample ID SB01-(9.5-10.0)-0201 SB01-(17.5-18.0)-0201 SB01-(24.5-25.0)-0201 SB01-(29.5-30.0)-0201

Depth: 9.5 17.5 24.5 29.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 14,000 11,000 17,000 21,000
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01)
Sample ID SB01-(34.5-35.0)-0201 SB01-(39.5-40.0)-0201 SB01-(44.5-45.0)-0201 SB01-(49.5-50.0)-0201

Depth: 34.5 39.5 44.45 49.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 16,000 14,000 21,000 10,000
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01)
Sample ID SB01-(54.5-55.0)-0201 SB01-(59.5-60.0)-0201 SB01-(64.5-65.0)-0201 SB01-(69.5-70.0)-0201

Depth: 54.5 59.5 64.5 69.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 24,000 11,000 49,000 4,200
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-02 (BH-02)
Sample ID SB01-(70.0-70.5)-0201 SB01-(79.5-80.0)-0201 SB01-(104.5-105.0)-0201 SB02-(4.5-5.0)-0201

Depth: 70.0 79.5 104.5 4.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 30,000 2.20 J 1.10 J 16
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02)
Sample ID SB02-(9.5-10.0)-0201 SB02-(14.5-15.0)-0201 SB02-(19.5-20.0)-0201 SB02-(24.5-25.0)-0201

Depth: 9.5 14.5 19.5 24.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 6.10 J 8.40 J 24 14
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02)
Sample ID SB02-(34.5-35.0)-0201 SB02-(39.5-40.0)-0201 SB02-(44.5-45.0)-0201 SB02-(54.5-55.0)-0201

Depth: 34.5 39.5 44.5 54.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 13 1.10 J 0.820 J 27
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02)
Sample ID SB02-(57.0-57.5)-0201 SB02-(59.5-60.0)-0201 SB02-(64.5-65.0)-0201 SB02-(67.0-67.5)-0201

Depth: 57 59.5 64.5 67
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 20,000 26,000 180 6,800
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-02 (BH-02) SB-02 (BH-02) SB-03 (BH-03) SB-03 (BH-03)
Sample ID SB02-(69.5-70.0)-0201 SB02-(74.5-75.0)-0201 SB03-(4.5-5.0)-0201 SB03-(9.5-10.0)-0201

Depth: 69.5 74.5 4.5 9.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 160 1.40 J 1.40 J 1.80 J
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03)
Sample ID SB03-(14.5-15.0)-0201 SB03-(19.5-20.0)-0201 SB03-(24.5-25.0)-0201 SB03-(29.5-30.0)-0201

Depth: 14.5 19.5 24.5 29.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 1.40 J 1.40 J 15 3.60 J
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03)
Sample ID SB03-(34.5-35.0)-0201 SB03-(39.5-40.0)-0201 SB03-(44.5-45.0)-0201 SB03-(54.5-55.0)-0201

Depth: 34.5 39.5 44.5 54.5
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 4.50 J 3.70 J 5,200 21,000
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03)
Sample ID SB03-(53.7-54.2)-0201 SB03-(59.5-60.0)-0201 SB03-(64.5-65.0)-0201 SB03-(67.0-67.5)-0201

Depth: 53.7 59.5 64.5 67.0
Sample Date: February 2001 February 2001 February 2001 February 2001

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 30,000 5,000 12,000 70,000
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- --

Location ID: SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03) LC38-SB-001
Sample ID SB03-(69.5-70.0)-0201 SB03-(74.5-75.0)-0201 SB03-(79.5-80.0)-0201 LC38-DSPL-SB-001-84.0-84.5

Depth: 69.5 74.5 79.5 84.0
Sample Date: February 2001 February 2001 February 2001 11/3/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 23 56 1.20 J 27
Motor Oil (C24-C40) 520 NMED TPH mg/kg -- -- -- <110 
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-001 LC38-SB-002 LC38-SB-002 LC38-SB-002
Sample ID LC38-DSPL-SB-001-99.0-99.5 LC38-DSPL-SB-002-6.0 LC38-DSPL-SB-002-17.0 LC38-DSPL-SB-002-27.0-27.5

Depth: 99.0 6.0 17.0 27.0
Sample Date: 11/4/2003 11/5/2003 11/5/2003 11/5/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <29 <28 <31 <26 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <110 <120 <100 

Location ID: LC38-SB-002 LC38-SB-002 LC38-SB-002 LC38-SB-002
Sample ID LC38-DSPL-SB-002-39.5-40.0 LC38-DSPL-SB-102-39.5-40.0 LC38-DSPL-SB-002-49.5-50.0 LC38-DSPL-SB-002-59.5-60.0

Depth: 39.5 39.5 49.5 59.5
Sample Date: 11/5/2003 11/5/2003 11/5/2003 11/5/2003

Parent Sample: LC38-DSPL-SB-002-39.5-40.0
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <28 <28 <31 <27 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <120 <110 

Location ID: LC38-SB-002 LC38-SB-002 LC38-SB-002 LC38-SB-002
Sample ID LC38-DSPL-SB-002-65.7-66.8 LC38-DSPL-SB-002-70.0-70.5 LC38-DSPL-SB-102-70.0-70.5 LC38-DSPL-SB-002-74.5-75.0

Depth: 65.7 70.0 70.0 74.5
Sample Date: 11/5/2003 11/5/2003 11/5/2003 11/5/2003

Parent Sample: LC38-DSPL-SB-002-70.0-70.5
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 110,000 D <31 <31 <30
Motor Oil (C24-C40) 520 NMED TPH mg/kg 740 <120 <120 <120
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-002 LC38-SB-002 LC38-SB-002 LC38-SB-002
Sample ID LC38-DSPL-SB-002-78.0-78.5 LC38-DSPL-SB-002-86.5-87.0 LC38-DSPL-SB-002-91.0-91.5 LC38-DSPL-SB-002-95.0-95.5

Depth: 78.0 86.5 91.0 95.0
Sample Date: 11/5/2003 11/5/2003 11/5/2003 11/7/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <27 140 <26 <26
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <100 <100

Location ID: LC38-SB-002 LC38-SB-003 LC38-SB-003 LC38-SB-003
Sample ID LC38-DSPL-SB-002-99.0-99.5 LC38-DSPL-SB-003-1.5-1.8 LC38-DSPL-SB-003-10.0-10.5 LC38-DSPL-SB-003-20.0-20.5

Depth: 99.0 1.5 10.0 20.0
Sample Date: 11/7/2003 11/8/2003 11/8/2003 11/8/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <26 <26 <30 <29
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <100 <120 <120

Location ID: LC38-SB-003 LC38-SB-003 LC38-SB-003 LC38-SB-003
Sample ID LC38-DSPL-SB-003-30.0-30.5 LC38-DSPL-SB-003-40.0-40.5 LC38-DSPL-SB-003-50.0-50.5 LC38-DSPL-SB-003-60.0-60.5

Depth: 30.0 40.0 50.0 60.0
Sample Date: 11/8/2003 11/8/2003 11/8/2003 11/8/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <27 <29 <26 <30
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <100 <120
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-003 LC38-SB-003 LC38-SB-003 LC38-SB-003
Sample ID LC38-DSPL-SB-003-66.0-66.5 LC38-DSPL-SB-003-67.0-67.5 LC38-DSPL-SB-003-78.0-78.5 LC38-DSPL-SB-003-84.0-84.5

Depth: 66.0 67.0 78.0 84.0
Sample Date: 11/11/2003 11/18/2003 11/11/2003 11/8/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 110,000 D 170 76 <28
Motor Oil (C24-C40) 520 NMED TPH mg/kg <2,800 <120 <120 <110

Location ID: LC38-SB-003 LC38-SB-003 LC38-SB-003 LC38-SB-004
Sample ID LC38-DSPL-SB-003-88.0-88.5 LC38-DSPL-SB-003-94.0-94.5 LC38-DSPL-SB-003-98.5-99.0 LC38-DSPL-SB-004-6.0-6.5

Depth: 88.0 94.0 98.5 6.0
Sample Date: 11/8/2003 11/8/2003 11/8/2003 11/9/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <28 <28 <27 59
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <110 <110

Location ID: LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004
Sample ID LC38-DSPL-SB-004-14.0-14.2 LC38-DSPL-SB-004-20.0-20.5 LC38-DSPL-SB-004-30.0-30.5 LC38-DSPL-SB-004-40.0-40.5

Depth: 14.0 20.0 30.0 40.0
Sample Date: 11/9/2003 11/9/2003 11/9/2003 11/9/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <28 <27 <26 <27
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <110 <110

G:\ENClient\White Sands\Petitions\Non- HELSTF Petition\198\Appendix 11B\Table 2 - Soil TPH Data-101810.xlsx Page 11B-8



ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004
Sample ID LC38-DSPL-SB-104-40.0-40.5 LC38-DSPL-SB-004-50.0-50.5 LC38-DSPL-SB-004-63.3-63.8 LC38-DSPL-SB-004-64.0

Depth: 40.0 50.0 63.3 64.0
Sample Date: 11/9/2003 11/9/2003 11/9/2003 11/9/2003

Parent Sample: LC38-DSPL-SB-004-40.0-40.5
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <27 <27 38,000 D 1,900
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <1100 <120

Location ID: LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004
Sample ID LC38-DSPL-SB-004-68.0-68.5 LC38-DSPL-SB-004-69.2 LC38-DSPL-SB-004-75.0 LC38-DSPL-SB-004-80.0-80.5

Depth: 68.0 69.2 75.0 80.0
Sample Date: 11/9/2003 11/9/2003 11/21/2003 11/21/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <31 39 <29 <30 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <110 <120 <120 

Location ID: LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004
Sample ID LC38-DSPL-SB-104-80.0-80.5 LC38-DSPL-SB-004-84.0-85.0 LC38-DSPL-SB-004-90.0 LC38-DSPL-SB-004-95.0

Depth: 80.0 84.0 90.0 95.0
Sample Date: 11/21/2003 11/21/2003 11/9/2003 11/21/2003

Parent Sample: LC38-DSPL-SB-004-80.0-80.5
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <30 <27 <31 <28 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <110 <120 <110 
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-004 LC38-SB-005 LC38-SB-005 LC38-SB-005
Sample ID LC38-DSPL-SB-004-96.5-97.0 LC38-DSPL-SB-005-8.5-9.0 LC38-DSPL-SB-005-20-20.5 LC38-DSPL-SB-005-30-30.5

Depth: 96.5 8.5 20.0 30.0
Sample Date: 11/9/2003 11/10/2003 11/10/2003 11/10/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <28 <27 <26 <26
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <100 <100

Location ID: LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
Sample ID LC38-DSPL-SB-005-40-40.5 LC38-DSPL-SB-005-49.5-50.5 LC38-DSPL-SB-005-59.0-59.2 LC38-DSPL-SB-005-63.0-63.5

Depth: 40.0 49.5 59.0 63.0
Sample Date: 11/10/2003 11/17/2003 11/16/2003 11/11/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <28 <26 10,000 D 26,000 D
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <570 <530

Location ID: LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
Sample ID LC38-DSPL-SB-005-73.5-74.0 LC38-DSPL-SB-005-77.5-77.8 LC38-DSPL-SB-005-84.9-85.0 LC38-DSPL-SB-005-89.8-90.0

Depth: 73.5 77.5 84.9 89.8
Sample Date: 11/11/2003 11/17/2003 11/11/2003 11/11/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 8,400 D 100 <28 <27
Motor Oil (C24-C40) 520 NMED TPH mg/kg <530 <110 <110 <110
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
Sample ID LC38-DSPL-SB-005-92.9-93.2 LC38-DSPL-SB-005-97.5-97.7 LC38-DSPL-SB-005-103-103.2 LC38-DSPL-SB-005-108-108.5b

Depth: 92.9 97.5 103.0 108.0
Sample Date: 11/17/2003 11/17/2003 11/18/2003 11/18/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 33 <26 <26 <29 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <100 <110 <120 

Location ID: LC38-SB-005 LC38-SB-006 LC38-SB-006 LC38-SB-006
Sample ID LC38-DSPL-SB-105-108-108.5 LC38-DSPL-SB-006-7.0-7.3 LC38-DSPL-SB-006-20.0-20.5 LC38-DSPL-SB-006-30.0-30.5

Depth: 108.0 7.0 20.0 30.0
Sample Date: 11/18/2003 11/11/2003 11/11/2003 11/11/2003

Parent Sample:LC38-DSPL-SB-005-108-108.5b
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <29 <26 <26 <26
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <100 <110 <100

Location ID: LC38-SB-006 LC38-SB-006 LC38-SB-006 LC38-SB-006
Sample ID LC38-DSPL-SB-006-39.0-39.5 LC38-DSPL-SB-006-50.0-50.5 LC38-DSPL-SB-006-59.5-60.0 LC38-DSPL-SB-006-69.5-70.0

Depth: 39.0 50.0 59.5 69.5
Sample Date: 11/11/2003 11/12/2003 11/12/2003 11/12/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <30 <27 <26 <32
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <110 <100 <130
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-006 LC38-SB-006 LC38-SB-006 LC38-SB-006
Sample ID LC38-DSPL-SB-006-79.5-80.0 LC38-DSPL-SB-006-89.5-90.0 LC38-DSPL-SB-106-89.5-90.0 LC38-DSPL-SB-006-99.0-99.5b

Depth: 79.5 89.5 89.5 99.0
Sample Date: 11/12/2003 11/12/2003 11/12/2003 11/18/2003

Parent Sample: LC38-DSPL-SB-006-89.5-90.0
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <30 <27 <27 <26 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <110 <110 <110 

Location ID: LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
Sample ID LC38-DSPL-SB-007-10.0-10.5 LC38-DSPL-SB-007-20-20.5 LC38-DSPL-SB-007-30.0-30.5 LC38-DSPL-SB-007-40.0-40.5

Depth: 10.0 20.0 30.0 40.0
Sample Date: 11/12/2003 11/12/2003 11/12/2003 11/12/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 27 <26 <26 53
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <100 <110

Location ID: LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
Sample ID LC38-DSPL-SB-007-50-50.5 LC38-DSPL-SB-007-59-59.5 LC38-DSPL-SB-007-61.3-62.0 LC38-DSPL-SB-007-62.0-62.5

Depth: 50.0 59.0 61.3 62.0
Sample Date: 11/12/2003 11/12/2003 11/17/2003 11/16/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 37 20,000 D 120,000 D 1,400 D
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <600 <3000 <120 
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
Sample ID LC38-DSPL-SB-007-69.5-70.0 LC38-DSPL-SB-007-70-70.5 LC38-DSPL-SB-007-79-79.5 LC38-DSPL-SB-007-83-83.3

Depth: 69.5 70.0 79 83.0
Sample Date: 11/30/2003 11/16/2003 11/13/2003 11/18/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg 1,000 630 <29 <27 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <120 <110 <110 

Location ID: LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
Sample ID LC38-DSPL-SB-007-84.5-85 LC38-DSPL-SB-007-89-89.3 LC38-DSPL-SB-007-97.0-97.3 LC38-DSPL-SB-007-103-103.3

Depth: 84.5 89.0 97.0 103.3
Sample Date: 11/13/2003 11/18/2003 11/18/2003 11/17/2003

Parent Sample:
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <27 <27 <25 <29 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <110 <110 <100 <120 

Location ID: LC38-SB-007 LC38-SB-007
Sample ID LC38-DSPL-SB-007-103-103.3 LC38-DSPL-SB-007-108.5-108.8

Depth: 103.3 108.5
Sample Date: 11/17/2003 12/2/2003

Parent Sample: LC38-DSPL-SB-007-103.3-103
Chemical Name SSL SSL Source Unit
Total Petroleum Hydrocarbons
Diesel (C12-C24) 520 NMED TPH mg/kg <29 <30 
Motor Oil (C24-C40) 520 NMED TPH mg/kg <120 <120 
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ARCADIS
Table 11-2. Summary of TPH Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico
Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
-- The sample was not tested for this constituent and/or no data were available.
D Sample was diluted.
J Estimated value, below method detection limit.
<876

<5000

mg/kg milligrams per kilogram
NMED New Mexico Environment Department
NMED TPH New Mexico Environment Department TPH Screening Guidelines, October 2006
SSL Soil Screening Level
TPH Total Petroleum Hydrocarbons

Constituent was not detected at sample quantitation limit shown.  Reporting limit values were provided for data up to 2008; method detection limits used for 2009 and 
2010 data.
Yellow highlight indicates that the reported result exceeds the published GWSL.  If the result is preceded by "<", the constituent was not detected, but the reported 
sample quantitation limit was above the GWSL.
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-02 (BH-02) SB-03 (BH-03) LC38-SB-002
SB01-(0.0)-0201 SB01-(5.0-5.5)-0201 SB01-(49.5-50.0)-0201 SB02-(62.3-62.7)-0201 SB03-(64.4-64.9)-0201 LC38-DSPL-SB-002-65.7-66.8

0.0 5.0 49.5 62.3 64.4 65.7
February 2001 February 2001 February 2001 February 2001 February 2001 November 2003

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,1-Dichloroethylene 618 NMED 2.38 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
1,2,3-Trichlorobenzene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg <0.0051 49 35 17 3.7 --
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg <0.0051 160 110 56 15 --
1,3-Dichlorobenzene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,3-Dichloropropane 1600 USEPA -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
1-Chlorohexane -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
2,2-Dichloropropane -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
2-Butanone 39600 NMED 25.3 mg/kg <0.01 <4.6 <9.6 <1.2 <0.59 <4.4
2-Chlorotoluene 1560 NMED 12.5 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
4-Chlorotoluene 5500 USEPA -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg <0.01 <4.6 <9.6 <1.2 <0.59 <4.4
Acetone 67500 NMED 76.9 mg/kg <0.01 <4.6 <9.6 <1.2 16 <4.4
Benzene 15.5 NMED 0.0370 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 19
Bromobenzene 300 USEPA -- mg/kg <0.0051 <2.3 -- <0.61 <0.29 --
Bromodichloromethane 5.25 NMED 0.00553 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Bromomethane 22.3 NMED 0.0388 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Carbon Disulfide 1940 NMED 5.04 mg/kg -- -- -- -- -- <1.3
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg <0.0051 <2.3 -- <0.61 <0.29 <1.3
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg <0.0051 <2.3 -- <0.61 <0.29 <1.3
Chlorobenzene 508 NMED 1.08 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-02 (BH-02) SB-03 (BH-03) LC38-SB-002
SB01-(0.0)-0201 SB01-(5.0-5.5)-0201 SB01-(49.5-50.0)-0201 SB02-(62.3-62.7)-0201 SB03-(64.4-64.9)-0201 LC38-DSPL-SB-002-65.7-66.8

0.0 5.0 49.5 62.3 64.4 65.7
February 2001 February 2001 February 2001 February 2001 February 2001 November 2003

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg <0.0051 <2.3 -- -- -- <1.3
Chloroethane 43600 NMED 108 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Chloroform 5.72 NMED 0.00936 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Chloromethane 35.6 NMED 0.0836 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
cis-1,3-Dichloropropene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Dibromomethane 782 NMED 1.55 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
Dichloromethane 199 NMED 0.215 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 0.44 J
Ethylbenzene 69.7 NMED 0.291 mg/kg <0.0051 <2.3 44 13 9 76
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg <0.0051 <2.3 22 8.3 15 --
n-Butylbenzene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 9.1 --
n-Propylbenzene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 5.9 --
m,p-Xylenes 8290 NMED 24.5 mg/kg -- -- -- -- -- 110
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg <0.010 <4.6 <9.6 <1.2 <0.29 <4.4
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg <0.0051 47 33 6.7 9.1 80 D
MTBE 862 NMED 0.459 mg/kg -- -- -- -- -- <1.3
Naphthalene 45 NMED 0.0839 mg/kg 0.0054 <2.3 <4.8 <0.61 27 69
p-Isopropyltoluene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 4.1 --
sec-Butylbenzene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 9.4 --
tert-Butylbenzene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 --
o-Xylene 9550 NMED 24.7 mg/kg -- -- -- -- -- 55
Styrene (Monomer) 8970 NMED 31.2 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Tetrachloroethene 6.99 NMED 0.00898 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Trans-1,3-Dichloropropene -- -- -- mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Trichloroethylene 45.7 NMED 0.106 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Vinyl Chloride 0.865 NMED 0.00576 mg/kg <0.0051 <2.3 <4.8 <0.61 <0.29 <1.3
Xylenes (Total) 3610 NMED 3.52 mg/kg <0.0051 24 30 8.9 55 --

G:\ENClient\White Sands\Petitions\Non- HELSTF Petition\198\Appendix 11B\Table 3 - Soil VOC Data.xlsx Page 11B-16



ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-002 LC38-SB-002 LC38-SB-002 LC38-SB-002
LC38-DSPL-SB-002-70.0-70.5 LC38-DSPL-SB-102-70.0-70.5 LC38-DSPL-SB-002-74.5-75.0 LC38-DSPL-SB-002-78.0-78.5

70.0 70.0 74.5 78.0
November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-002-70.0-70.5

-- -- -- --
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.013 <0.012 <0.012 <0.011
-- -- -- --
-- -- -- --

<0.013 <0.012 <0.012 <0.011
0.018 0.011 J 0.005 J 0.006 J
0.005 0.002 J <0.004 <0.003

-- -- -- --
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-002 LC38-SB-002 LC38-SB-002 LC38-SB-002
LC38-DSPL-SB-002-70.0-70.5 LC38-DSPL-SB-102-70.0-70.5 LC38-DSPL-SB-002-74.5-75.0 LC38-DSPL-SB-002-78.0-78.5

70.0 70.0 74.5 78.0
November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-002-70.0-70.5

<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003

-- -- -- --
<0.004 <0.004 <0.004 <0.003
0.061 0.033 <0.004 <0.003

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

0.11 0.056 0.001 J <0.003
<0.013 <0.012 <0.012 <0.011
0.037 0.016 0.002 J <0.003

<0.004 <0.004 <0.004 <0.003
<0.42 <0.41 <0.41 <0.36

-- -- -- --
-- -- -- --
-- -- -- --

0.061 0.034 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003
<0.004 <0.004 <0.004 <0.003

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-003 LC38-SB-003 LC38-SB-003 LC38-SB-003
LC38-DSPL-SB-003-66.0-66.5 LC38-DSPL-SB-003-67.0-67.5 LC38-DSPL-SB-003-71.3-71.5 LC38-DSPL-SB-003-78.0-78.5

66.0 67.0 71.3 78.0
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.095 <0.012 <0.11 <0.012 
-- -- -- --
-- -- -- --

<0.095 <0.012 <0.11 <0.012 
<0.095 <0.012 0.024 J 0.005 J
9.8 D <0.004 0.77 <0.004 

-- -- -- --
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-003 LC38-SB-003 LC38-SB-003 LC38-SB-003
LC38-DSPL-SB-003-66.0-66.5 LC38-DSPL-SB-003-67.0-67.5 LC38-DSPL-SB-003-71.3-71.5 LC38-DSPL-SB-003-78.0-78.5

66.0 67.0 71.3 78.0
November 2003 November 2003 November 2003 November 2003

<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 

-- -- -- --
<0.028 0.025 B <0.032 <0.004 

40 D <0.004 9.1 D <0.004 
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

58 D <0.004 14 D <0.004 
<0.095 <0.012 <0.11 <0.012 

52 D <0.004 7.2 D <0.004 
<0.028 <0.004 <0.032 <0.004 

52 0.12 J 10 <0.4 
-- -- -- --
-- -- -- --
-- -- -- --

28 D <0.004 6.9 D <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 0.042 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 
<0.028 <0.004 <0.032 <0.004 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-004 LC38-SB-004 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-004-63.3-63.8 LC38-DSPL-SB-004-68.0-68.5 LC38-DSPL-SB-005-49.5-50.5 LC38-DSPL-SB-005-53.5-54.0

63.3 68.0 49.5 53.5
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.11 <0.012 <0.01 <0.011 
-- -- -- --
-- -- -- --

<0.11 <0.012 <0.01 <0.011 
<0.11 0.003 J <0.01 0.012
14 JD 0.002 J <0.003 <0.003 

-- -- -- --
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-004 LC38-SB-004 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-004-63.3-63.8 LC38-DSPL-SB-004-68.0-68.5 LC38-DSPL-SB-005-49.5-50.5 LC38-DSPL-SB-005-53.5-54.0

63.3 68.0 49.5 53.5
November 2003 November 2003 November 2003 November 2003

<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 

-- -- -- --
<0.033 <0.004 0.011 B 0.012 B
160 D <0.004 <0.003 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

250 D 0.001 J <0.003 <0.003 
<0.11 <0.012 <0.01 <0.011 
160 D 0.003 J <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 

23 <0.42 <0.35 <0.37 
-- -- -- --
-- -- -- --
-- -- -- --

130 D <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
0.024 J <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 
<0.033 <0.004 <0.003 <0.003 

-- -- -- --

G:\ENClient\White Sands\Petitions\Non- HELSTF Petition\198\Appendix 11B\Table 3 - Soil VOC Data.xlsx Page 11B-22



ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-59.0-59.2 LC38-DSPL-SB-005-63.0-63.5 LC38-DSPL-SB-005-64.5-64.7 LC38-DSPL-SB-005-68-68.5

59.0 63.0 64.5 68.0
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<2.2 <4.2 <1.1 <1.2
-- -- -- --
-- -- -- --

<2.2 <4.2 <1.1 <1.2
<2.2 <4.2 <1.1 <1.2

<0.67 <1.3 0.5 <0.36
-- -- -- --

<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-59.0-59.2 LC38-DSPL-SB-005-63.0-63.5 LC38-DSPL-SB-005-64.5-64.7 LC38-DSPL-SB-005-68-68.5

59.0 63.0 64.5 68.0
November 2003 November 2003 November 2003 November 2003

<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36

-- -- -- --
<0.67 <1.3 <0.34 <0.36

3.2 7.8 5.5 2
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

4.8 12 8.5 3.2
<2.2 <4.2 <1.1 <1.2
2.3 6.6 5.2 1.5

<0.67 <1.3 <0.34 <0.36
7.4 9.4 4.6 2.6
-- -- -- --
-- -- -- --
-- -- -- --

2.4 5.8 4 1.5
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36
<0.67 <1.3 <0.34 <0.36

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-73.5-74.0 LC38-DSPL-SB-005-77.5-77.8 LC38-DSPL-SB-005-92.9-93.2 LC38-DSPL-SB-005-97.5-97.7

73.5 77.5 92.9 97.5
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<4.2 <0.011 <0.012 <0.01 
-- -- -- --
-- -- -- --

<4.2 <0.011 <0.012 <0.01 
<4.2 <0.011 <0.012 <0.01 
<1.3 <0.003 <0.004 <0.003 

-- -- -- --
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-73.5-74.0 LC38-DSPL-SB-005-77.5-77.8 LC38-DSPL-SB-005-92.9-93.2 LC38-DSPL-SB-005-97.5-97.7

73.5 77.5 92.9 97.5
November 2003 November 2003 November 2003 November 2003

<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 

-- -- -- --
<1.3 0.015 B 0.018 B 0.009 B
6.3 <0.003 <0.004 <0.003 
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

9.9 <0.003 <0.004 <0.003 
<4.2 <0.011 <0.012 <0.01 
5.1 <0.003 <0.004 <0.003 

<1.3 <0.003 <0.004 <0.003 
6.1 <0.38 <0.39 <0.35 
-- -- -- --
-- -- -- --
-- -- -- --

4.8 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 
<1.3 <0.003 <0.004 <0.003 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-006
LC38-DSPL-SB-005-103-103.2 LC38-DSPL-SB-005-108-108.5b LC38-DSPL-SB-105-108-108.5 LC38-DSPL-SB-006-99.0-99.5b

103.0 108.0 108.0 99.0
November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-005-108-108.5b

-- -- -- --
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.01 <0.011 <0.011 <0.011 
-- -- -- --
-- -- -- --

<0.01 <0.011 <0.011 <0.011 
<0.01 <0.011 <0.011 <0.011 

<0.003 <0.003 <0.003 <0.003 
-- -- -- --

<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-006
LC38-DSPL-SB-005-103-103.2 LC38-DSPL-SB-005-108-108.5b LC38-DSPL-SB-105-108-108.5 LC38-DSPL-SB-006-99.0-99.5b

103.0 108.0 108.0 99.0
November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-005-108-108.5b

<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 

-- -- -- --
0.016 B 0.027 B 0.034 B 0.016 B
<0.003 <0.003 <0.003 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.003 <0.003 <0.003 <0.003 
<0.01 <0.011 <0.011 <0.011 

<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.35 <0.39 <0.39 <0.35 

-- -- -- --
-- -- -- --
-- -- -- --

<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-20-20.5 LC38-DSPL-SB-007-25-25.5 LC38-DSPL-SB-007-30.0-30.5 LC38-DSPL-SB-007-35.0-35.5

20.0 25.0 30.0 35.0
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.01 <0.01 <0.01 <0.012 
-- -- -- --
-- -- -- --

<0.01 <0.01 <0.01 <0.012 
0.02 0.015 0.009 J 0.016

<0.003 <0.003 <0.003 <0.004 
-- -- -- --

<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-20-20.5 LC38-DSPL-SB-007-25-25.5 LC38-DSPL-SB-007-30.0-30.5 LC38-DSPL-SB-007-35.0-35.5

20.0 25.0 30.0 35.0
November 2003 November 2003 November 2003 November 2003

<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 

-- -- -- --
0.012 B 0.012 B 0.011 B 0.023 B
<0.003 <0.003 <0.003 <0.004 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.003 <0.003 <0.003 <0.004 
<0.01 <0.01 <0.01 <0.012 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.35 <0.35 <0.34 <0.4 

-- -- -- --
-- -- -- --
-- -- -- --

<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 
<0.003 <0.003 <0.003 <0.004 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-40.0-40.5 LC38-DSPL-SB-007-45.0-45.5 LC38-DSPL-SB-007-50-50.5 LC38-DSPL-SB-007-55.0-55.5

40.0 45.0 50.0 55.0
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.011 <0.011 <0.011 <1.2 
-- -- -- --
-- -- -- --

<0.011 <0.011 <0.011 <1.2 
0.013 0.014 0.024 <1.2 

<0.003 <0.003 <0.003 <0.38 
-- -- -- --

<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-40.0-40.5 LC38-DSPL-SB-007-45.0-45.5 LC38-DSPL-SB-007-50-50.5 LC38-DSPL-SB-007-55.0-55.5

40.0 45.0 50.0 55.0
November 2003 November 2003 November 2003 November 2003

<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 

-- -- -- --
0.017 B 0.016 B 0.016 B <0.38 
<0.003 <0.003 <0.003 0.78

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<0.003 <0.003 <0.003 1.2
<0.011 <0.011 <0.011 <1.2 
<0.003 <0.003 <0.003 0.49
<0.003 <0.003 <0.003 <0.38 
<0.37 <0.36 <0.37 0.85

-- -- -- --
-- -- -- --
-- -- -- --

<0.003 <0.003 <0.003 0.62
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 
<0.003 <0.003 <0.003 <0.38 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-59-59.5 LC38-DSPL-SB-007-61.3-62.0 LC38-DSPL-SB-007-62.0-62.5 LC38-DSPL-SB-007-69.5-70.0

59.0 61.3 62.0 69.5
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<2.4 <12 <1.2 <0.012 
-- -- -- --
-- -- -- --

<2.4 <12 <1.2 <0.012 
<2.4 <12 <1.2 0.013
0.88 16 <0.36 <0.004 

-- -- -- --
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-59-59.5 LC38-DSPL-SB-007-61.3-62.0 LC38-DSPL-SB-007-62.0-62.5 LC38-DSPL-SB-007-69.5-70.0

59.0 61.3 62.0 69.5
November 2003 November 2003 November 2003 November 2003

<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 

-- -- -- --
<0.71 <3.6 <0.36 0.029 B

6.6 53 1.3 0.02
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

9.9 77 1.9 0.039
<2.4 <12 <1.2 <0.012 
6.6 76 1 0.003 J

<0.71 <3.6 <0.36 <0.004 
13 89 0.51 0.43
-- -- -- --
-- -- -- --
-- -- -- --

4.6 38 0.93 0.022
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 
<0.71 <3.6 <0.36 <0.004 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-70-70.5 LC38-DSPL-SB-007-74-74.5 LC38-DSPL-SB-007-83-83.3 LC38-DSPL-SB-007-89-89.3

70.0 74.0 83.0 89.0
November 2003 November 2003 November 2003 November 2003

-- -- -- --
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

<1.2 <0.011 <0.01 <0.011 
-- -- -- --
-- -- -- --

<1.2 <0.011 <0.01 <0.011 
<1.2 0.009 J <0.01 <0.011 

<0.35 <0.003 <0.003 <0.003 
-- -- -- --

<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-70-70.5 LC38-DSPL-SB-007-74-74.5 LC38-DSPL-SB-007-83-83.3 LC38-DSPL-SB-007-89-89.3

70.0 74.0 83.0 89.0
November 2003 November 2003 November 2003 November 2003

<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 

-- -- -- --
<0.35 0.016 B 0.023 B 0.017 B
0.57 <0.003 <0.003 <0.003 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

0.87 <0.003 <0.003 <0.003 
<1.2 <0.011 <0.01 <0.011 
0.48 <0.003 <0.003 <0.003 

<0.35 <0.003 <0.003 <0.003 
0.52 <0.38 <0.36 <0.36 

-- -- -- --
-- -- -- --
-- -- -- --

0.4 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 
<0.35 <0.003 <0.003 <0.003 

-- -- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 29.2 NMED 0.0345 mg/kg
1,1,1-Trichloroethane 21800 NMED 59.5 mg/kg
1,1,2,2-Tetrachloroethane 7.98 NMED 0.00450 mg/kg
1,1,2-Trichloroethane 17.2 NMED 0.0135 mg/kg
1,1-Dichloroethane 62.9 NMED 0.122 mg/kg
1,1-Dichloroethylene 618 NMED 2.38 mg/kg
1,2-Dichloroethane 7.74 NMED 0.00730 mg/kg
1,2-Dichloropropane 14.7 USEPA 0.0223 mg/kg
1,2,3-Trichlorobenzene -- -- -- mg/kg
1,2,3-Trichloropropane 0.915 NMED 0.000713 mg/kg
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2,4-Trimethylbenzene 62 USEPA -- mg/kg
1,2-Dibromo-3-chloropropane 0.194 NMED 0.0000595 mg/kg
1,2-Dibromomethane 0.574 NMED 0.000316 mg/kg
1,2-Dichlorobenzene 14250 NMED 6.27 mg/kg
1,3,5-Trimethylbenzene 780 USEPA -- mg/kg
1,3-Dichlorobenzene -- -- -- mg/kg
1,3-Dichloropropane 1600 USEPA -- mg/kg
1,4-Dichlorobenzene 180.0 NMED 0.0714 mg/kg
1-Chlorohexane -- -- -- mg/kg
2,2-Dichloropropane -- -- -- mg/kg
2-Butanone 39600 NMED 25.3 mg/kg
2-Chlorotoluene 1560 NMED 12.5 mg/kg
4-Chlorotoluene 5500 USEPA -- mg/kg
4-Methyl-2-Pentanone(MIBK) 5950 NMED 7.58 mg/kg
Acetone 67500 NMED 76.9 mg/kg
Benzene 15.5 NMED 0.0370 mg/kg
Bromobenzene 300 USEPA -- mg/kg
Bromodichloromethane 5.25 NMED 0.00553 mg/kg
Bromomethane 22.3 NMED 0.0388 mg/kg
Carbon Disulfide 1940 NMED 5.04 mg/kg
Carbon Tetrachloride 4.38 NMED 0.0148 mg/kg
CFC-11 (Trichlorofluoromethane) 2010 NMED 18.0 mg/kg
CFC-12 (Dichlorofluoromethane) 481 NMED 14.5 mg/kg
Chlorobenzene 508 NMED 1.08 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-94.0-94.3 LC38-DSPL-SB-007-97.0-97.3 LC38-DSPL-SB-007-108.5-108.8

94.0 97.0 108.5
November 2003 November 2003 December 2003

-- -- --
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

<0.011 <0.01 <0.012 
-- -- --
-- -- --

<0.011 <0.01 <0.012 
<0.011 <0.01 <0.012 
<0.003 <0.003 <0.004 

-- -- --
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source DAF20 Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample

Chlorodibromomethane 11.9 NMED 0.00675 mg/kg
Chloroethane 43600 NMED 108 mg/kg
Chloroform 5.72 NMED 0.00936 mg/kg
Chloromethane 35.6 NMED 0.0836 mg/kg
cis-1,2-Dichloethene 782 NMED 1.89 mg/kg
cis-1,3-Dichloropropene -- -- -- mg/kg
Dibromomethane 782 NMED 1.55 mg/kg
Dichloromethane 199 NMED 0.215 mg/kg
Ethylbenzene 69.7 NMED 0.291 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Isopropylbenzene (Cumene) 3210 NMED 19.7 mg/kg
n-Butylbenzene -- -- -- mg/kg
n-Propylbenzene -- -- -- mg/kg
m,p-Xylenes 8290 NMED 24.5 mg/kg
Methyl N-Butyl Ketone (2-Hexanone) -- -- -- mg/kg
Methylbenzene (Toluene) 5570 NMED 27.7 mg/kg
MTBE 862 NMED 0.459 mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
p-Isopropyltoluene -- -- -- mg/kg
sec-Butylbenzene -- -- -- mg/kg
tert-Butylbenzene -- -- -- mg/kg
o-Xylene 9550 NMED 24.7 mg/kg
Styrene (Monomer) 8970 NMED 31.2 mg/kg
Tetrachloroethene 6.99 NMED 0.00898 mg/kg
Trans-1,2-Dichloroethene 273 NMED 0.603 mg/kg
Trans-1,3-Dichloropropene -- -- -- mg/kg
Tribromomethane (Bromoform) 496 NMED 12.1 mg/kg
Trichloroethylene 45.7 NMED 0.106 mg/kg
Vinyl Chloride 0.865 NMED 0.00576 mg/kg
Xylenes (Total) 3610 NMED 3.52 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-94.0-94.3 LC38-DSPL-SB-007-97.0-97.3 LC38-DSPL-SB-007-108.5-108.8

94.0 97.0 108.5
November 2003 November 2003 December 2003

<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 

-- -- --
0.013 B 0.014 B 0.023 B
<0.003 <0.003 <0.004 

-- -- --
-- -- --
-- -- --
-- -- --

<0.003 <0.003 <0.004 
<0.011 <0.01 <0.012 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.36 <0.34 <0.39 

-- -- --
-- -- --
-- -- --

<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 
<0.003 <0.003 <0.004 

-- -- --
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ARCADIS
Table 11-3. Summary of Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
B Analyte was also detected in the sample blank
D Sample was diluted
J Detected below the laboratory reporting limit
-- No SSL or DAF 20 SSL established for this compound OR this compound was not included in the laboratory analytical suite.
<2.3

Italic

mg/kg milligrams per kilogram
DAF 20 Dilution Attenuation Factor 20
NMED

SSL Soil Screening Level
USEPA USEPA Residential Screening Level from USEPA Regional Screening Levels  (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index/htm). 2009.

Yellow highlight indicates that the reported result exceeds the published GWSL.  If the result is preceded by "<", the constituent was not detected, but the reported 
sample quantitation limit was above the GWSL.

Italics indicates that the reported result exceeds the DAF 20 SSL for samples collected at any depth.  If the result is preceded by "<", the constituent was not 
detected by the reported sample quantitation limit is above the DAF 20 SSL.

NMED Residential Soil Screening Level from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening Levels, 
Revision 5.0 .  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01)
SB01-(0.0)-0201 SB01-(5.0-5.5)-0201 SB01-(29.5-30.0)-0201SB01-(44.5-45.0)-0201SB01-(49.5-50.0)-0201SB01-(70.0-70.5)-0201SB01-(74.5-75.0)-0201

0.0 5.0 29.5 44.5 49.5 70.0 74.5
February 2001 February 2001 February 2001 February 2001 February 2001 February 2001 February 2001

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg -- -- -- -- -- -- --
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg <0.88 <48 <44 <92 <50 -- <0.98
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2,4-Dichlorophenol 183 NMED 2.74 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2,4-Dinitrophenol 122 NMED 1.05 mg/kg <0.88 <48 <44 <92 <50 -- <0.98
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2-Chloronaphthalene 6260 NMED 271 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2-Chlorophenol 391 NMED 3.06 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg <0.88 <48 <44 <92 <50 -- <0.98
2-Methylnapthalene 310 USEPA -- mg/kg <0.35 34 61 100 38 -- <0.39
2-Methylphenol 3100 USEPA -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
2-Nitroaniline -- -- -- mg/kg <0.88 <48 <44 <92 <50 -- <0.98
2-Nitrophenol -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
3-Nitroaniline -- -- -- mg/kg <0.88 <48 <44 <92 <50 -- <0.98
4-Bromophenyl Phenyl Ether -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
4-Chloro-3-Methylphenol -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
4-Methylphenol 310 USEPA -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
4-Nitrophenol -- -- -- mg/kg <0.88 <48 <44 <92 <50 -- <0.98
Acenaphthene 3440 NMED 410 mg/kg <0.35 <19 <18 <37 <20 0.44 <0.39
Acenaphthylene -- -- -- mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Anthracene 17200 NMED 6740 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Benzidine 0.0211 NMED 0.000250 mg/kg -- -- -- -- -- -- --
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

G:\ENClient\White Sands\Petitions\Non- HELSTF Petition\198\Appendix 11B\Table 4 - Soil SVOC Data.xlsx Page 11B-40



ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01)
SB01-(0.0)-0201 SB01-(5.0-5.5)-0201 SB01-(29.5-30.0)-0201SB01-(44.5-45.0)-0201SB01-(49.5-50.0)-0201SB01-(70.0-70.5)-0201SB01-(74.5-75.0)-0201

0.0 5.0 29.5 44.5 49.5 70.0 74.5
February 2001 February 2001 February 2001 February 2001 February 2001 February 2001 February 2001

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Benzo(g,h,i)Perylene -- -- -- mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Benzoic Acid 240000 USEPA -- mg/kg <0.88 <48 <44 <92 <50 -- <0.98
Benzyl Alcohol 6100 USEPA -- mg/kg <0.88 <48 <44 <92 <50 -- <0.98
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Carbazole -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Dibenzofuran -- -- -- mg/kg <0.35 <19 11 J <37 <20 -- <0.39
Diethyl Phthalate 48900 NMED 212 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Dimethyl Phthalate 611000 NMED 1670 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Di-n-Octyl Phthalate -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Fluoranthene 2290 NMED 3110 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
Fluorene 2290 NMED 500 mg/kg <0.35 <19 12 J 19 J <20 0.72 <0.39
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Hexachloroethane 61.1 NMED 0.386 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg <0.35 <19 <18 <37 <20 <0.019 <0.39
m-Dichlorobenzene -- -- -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Naphthalene 45 NMED 0.0839 mg/kg <0.35 <19 13 J 21 J <20 0.58 <0.39
Nitrobenzene 49.4 NMED 0.137 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
p-Chloroaniline 24.0 USEPA -- mg/kg <0.35 <19 <18 <37 <20 -- <0.39
Pentachlorophenol 29.8 NMED 0.587 mg/kg <0.88 <48 <44 <92 <50 -- <0.98
Phenanthrene 1830 NMED 1670 mg/kg <0.35 <19 19 28 J 12 J 1.2 E <0.39
Phenol 18300 NMED 126 mg/kg <0.35 <19 <18 <37 <20 -- <0.39
p-Nitroaniline 240 USEPA -- mg/kg <0.88 <48 <44 <92 <50 -- <0.98
Pyrene 1720 NMED 2240 mg/kg <0.35 <19 <18 <37 <20 0.049 <0.39
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

SB-01 (BH-01) SB-01 (BH-01) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02)
SB01-(75.0-75.5)-0201 SB01-(104.5-105.0)-0201 SB02-(9.5-10.0)-0201 SB02-(29.5-30.0)-0201SB02-(49.5-50.0)-0201SB02-(58.5-59.0)-0201

75.0 104.5 9.5 29.5 49.5 58.5
February 2001 February 2001 February 2001 February 2001 February 2001 February 2001

-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38

-- -- -- -- -- --
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.87 -- <0.97 <0.96
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.87 -- <0.97 <0.96

-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38

-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.87 -- <0.97 <0.96
-- <0.35 -- <0.39 5.6 E
-- <0.35 -- <0.39 <0.38
-- <0.87 -- <0.97 <0.96
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.87 -- <0.97 <0.96
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.35 -- <0.39 <0.38
-- <0.87 -- <0.97 <0.96

<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
<0.018 <0.019 <0.35 <0.017 <0.39 <0.38

-- -- -- -- -- --
<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

SB-01 (BH-01) SB-01 (BH-01) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02) SB-02 (BH-02)
SB01-(75.0-75.5)-0201 SB01-(104.5-105.0)-0201 SB02-(9.5-10.0)-0201 SB02-(29.5-30.0)-0201SB02-(49.5-50.0)-0201SB02-(58.5-59.0)-0201

75.0 104.5 9.5 29.5 49.5 58.5
February 2001 February 2001 February 2001 February 2001 February 2001 February 2001

<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
<0.018 <0.019 <0.35 <0.017 <0.39 <0.38

-- -- <0.87 -- <0.97 <0.96
-- -- <0.87 -- <0.97 <0.96
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 0.66
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38

<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
<0.018 <0.019 <0.35 <0.017 <0.39 910

-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38

<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38

0.014 J 0.010 J <0.35 0.0099 J <0.39 0.93
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.35 -- <0.39 <0.38
-- -- <0.87 -- <0.97 <0.96

<0.018 <0.019 <0.35 <0.017 <0.39 1.6
-- -- <0.35 -- <0.39 <0.38
-- -- <0.87 -- <0.97 <0.96

<0.018 <0.019 <0.35 <0.017 <0.39 <0.38
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

SB-02 (BH-02) SB-02 (BH-02) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03)
SB02-(62.3-62.7)-0201SB02-(79.5-80.0)-0201SB03-(40.5-41.0)-0201SB03-(49.5-50.0)-0201SB03-(64.4-64.9)-0201SB03-(73.0-73.5)-0201

62.3 79.5 40.5 49.5 64.4 73.0
February 2001 February 2001 February 2001 February 2001 February 2001 February 2001

<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40

-- -- -- -- -- --
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<200 -- -- -- <2.0 <0.40
<200 -- -- -- <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
630 -- -- 90 E 39 E 0.51

<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<200 <0.019 <0.023 <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40

-- -- -- -- -- --
<200 <0.019 <0.023 <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

SB-02 (BH-02) SB-02 (BH-02) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03) SB-03 (BH-03)
SB02-(62.3-62.7)-0201SB02-(79.5-80.0)-0201SB03-(40.5-41.0)-0201SB03-(49.5-50.0)-0201SB03-(64.4-64.9)-0201SB03-(73.0-73.5)-0201

62.3 79.5 40.5 49.5 64.4 73.0
February 2001 February 2001 February 2001 February 2001 February 2001 February 2001

<200 <0.019 <0.023 <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<510 -- -- <5.1 <4.9 <1.0
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 4.5 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40
110 J <0.019 <0.023 <2.0 5.7 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 <0.019 <0.023 <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
120 J 0.013 J <0.023 9.6 6.1 <0.40
<200 -- -- -- <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
180 J <0.019 <0.023 25 E 25 E 0.23 J
<200 -- -- <2.0 <2.0 <0.40
<510 -- -- <5.1 <4.9 <1.0
<200 <0.019 <0.023 <2.0 <2.0 <0.40
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

SB-03 (BH-03) SB-03 (BH-03) LC38-SB-002 LC38-SB-002 LC38-SB-002
SB03-(77.0-77.5)-0201SB03-(82.0-82.5)-0201 LC38-DSPL-SB-002-65.7-66.8 LC38-DSPL-SB-002-70.0-70.5 LC38-DSPL-SB-102-70.0-70.5

77.0 82.0 65.7 70.0 70.0
February 2001 February 2001 November 2003 November 2003 November 2003

LC38-DSPL-SB-002-70.0-70.5

-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- -- -- --
-- -- -- -- --
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <29 <0.83 <0.82
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- 320 D <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41

<0.019 <0.020 <15 <0.42 <0.41
<0.019 <0.020 <15 <0.42 <0.41
<0.019 <0.020 <15 <0.42 <0.41

-- -- <15 <0.42 <0.41
<0.019 <0.020 <15 <0.42 <0.41
<0.019 <0.020 <15 <0.42 <0.41
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

SB-03 (BH-03) SB-03 (BH-03) LC38-SB-002 LC38-SB-002 LC38-SB-002
SB03-(77.0-77.5)-0201SB03-(82.0-82.5)-0201 LC38-DSPL-SB-002-65.7-66.8 LC38-DSPL-SB-002-70.0-70.5 LC38-DSPL-SB-102-70.0-70.5

77.0 82.0 65.7 70.0 70.0
February 2001 February 2001 November 2003 November 2003 November 2003

LC38-DSPL-SB-002-70.0-70.5

<0.019 <0.020 <15 <0.42 <0.41
<0.019 <0.020 <15 <0.42 <0.41
<0.019 <0.020 <15 <0.42 <0.41

-- -- <29 <0.83 <0.82
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- 3.4 BJ 0.5 B 0.32 BJ
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- 55 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 0.43 B 0.28 BJ
-- -- <15 <0.42 <0.41

<0.019 <0.020 <15 <0.42 <0.41
<0.019 <0.020 87 <0.42 <0.41

-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41

<0.019 <0.020 <15 <0.42 <0.41
-- -- -- -- --

<0.019 <0.020 -- -- --
-- -- <15 <0.42 <0.41
-- -- -- -- --
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41

<0.019 <0.020 120 <0.42 <0.41
-- -- <15 <0.42 <0.41
-- -- <15 <0.42 <0.41

<0.019 <0.020 <15 <0.42 <0.41
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-002 LC38-SB-002 LC38-SB-003 LC38-SB-003
LC38-DSPL-SB-002-74.5-75.0 LC38-DSPL-SB-002-78.0-78.5 LC38-DSPL-SB-003-66.0-66.5 LC38-DSPL-SB-003-67.0-67.5

74.5 78.0 66.0 67.0
November 2003 November 2003 November 2003 November 2003

<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 

-- -- -- --
-- -- -- --

<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.81 <0.72 <15 <0.8 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 310 D 0.63
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-002 LC38-SB-002 LC38-SB-003 LC38-SB-003
LC38-DSPL-SB-002-74.5-75.0 LC38-DSPL-SB-002-78.0-78.5 LC38-DSPL-SB-003-66.0-66.5 LC38-DSPL-SB-003-67.0-67.5

74.5 78.0 66.0 67.0
November 2003 November 2003 November 2003 November 2003

<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.81 <0.72 <15 <0.8 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
0.56 B 0.41 B <7.6 0.13 J
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 52 0.12 J
<0.41 0.1 J <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
0.72 B 0.42 B <7.6 0.29 BJ
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 76 0.19 J
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 

-- -- -- --
-- -- -- --

<0.41 <0.36 <7.6 <0.4 
-- -- -- --

<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 110 D 0.32 J
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 <7.6 <0.4 
<0.41 <0.36 4.3 J <0.4 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-003 LC38-SB-003 LC38-SB-004 LC38-SB-004 LC38-SB-004
LC38-DSPL-SB-003-71.3-71.5 LC38-DSPL-SB-003-78.0-78.5 LC38-DSPL-SB-004-63.3-63.8 LC38-DSPL-SB-004-64.0 LC38-DSPL-SB-004-68.0-68.5

71.3 78.0 63.3 64.0 68.0
November 2003 November 2003 November 2003 November 2003 November 2003

<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42

-- -- -- -- --
-- -- -- -- --

<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<3.5 <0.8 <7.3 <0.82 <0.83
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
48 D 0.11 J 120 D 7.7 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-003 LC38-SB-003 LC38-SB-004 LC38-SB-004 LC38-SB-004
LC38-DSPL-SB-003-71.3-71.5 LC38-DSPL-SB-003-78.0-78.5 LC38-DSPL-SB-004-63.3-63.8 LC38-DSPL-SB-004-64.0 LC38-DSPL-SB-004-68.0-68.5

71.3 78.0 63.3 64.0 68.0
November 2003 November 2003 November 2003 November 2003 November 2003

<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<3.5 <0.8 <7.3 <0.82 <0.83
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 5.8 D <3.7 0.11 J 0.24 J
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
9.6 <0.4 20 1.7 <0.42

<1.8 0.11 J <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 0.91 B <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42

13 <0.4 30 2.7 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42

-- -- -- -- --
-- -- -- -- --

<1.8 <0.4 <3.7 <0.41 <0.42
-- -- -- -- --

<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42

17 <0.4 42 3.5 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
<1.8 <0.4 <3.7 <0.41 <0.42
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004
LC38-DSPL-SB-004-69.2 LC38-DSPL-SB-004-75.0 LC38-DSPL-SB-004-80.0-80.5 LC38-DSPL-SB-104-80.0-80.5 LC38-DSPL-SB-004-84.0-85.0

69.2 75.0 80.0 80.0 84.0
November 2003 November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-004-80.0-80.5

<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 

-- -- -- -- --
-- -- -- -- --

<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.75 <0.78 <0.81 <0.8 <0.72 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004 LC38-SB-004
LC38-DSPL-SB-004-69.2 LC38-DSPL-SB-004-75.0 LC38-DSPL-SB-004-80.0-80.5 LC38-DSPL-SB-104-80.0-80.5 LC38-DSPL-SB-004-84.0-85.0

69.2 75.0 80.0 80.0 84.0
November 2003 November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-004-80.0-80.5

<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.75 <0.78 <0.81 <0.8 <0.72 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 1.2 <0.41 0.08 J <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 0.3 BJ 0.27 BJ 0.16 BJ 0.16 BJ
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 

-- -- -- -- --
-- -- -- -- --

<0.37 <0.39 <0.41 <0.4 <0.36 
-- -- -- -- --

<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
<0.37 <0.39 <0.41 <0.4 <0.36 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-004 LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-004-95.0 LC38-DSPL-SB-005-49.5-50.5 LC38-DSPL-SB-005-53.5-54.0 LC38-DSPL-SB-005-59.0-59.2 LC38-DSPL-SB-005-63.0-63.5

95.0 49.5 53.5 59.0 63.0
November 2003 November 2003 November 2003 November 2003 November 2003

<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8

-- -- -- -- --
-- -- -- -- --

<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.74 <0.7 <0.74 <3.8 <3.5
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 0.076 J 45 D 54
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-004 LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-004-95.0 LC38-DSPL-SB-005-49.5-50.5 LC38-DSPL-SB-005-53.5-54.0 LC38-DSPL-SB-005-59.0-59.2 LC38-DSPL-SB-005-63.0-63.5

95.0 49.5 53.5 59.0 63.0
November 2003 November 2003 November 2003 November 2003 November 2003

<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.74 <0.7 <0.74 <3.8 <3.5
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
0.077 J <0.35 0.085 BJ <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 5.5 6.3
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8

0.28 BJ 0.43 B 0.48 B <1.9 0.54 BJ
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 5.9 8.7
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8

-- -- -- -- --
-- -- -- -- --

<0.37 <0.35 <0.37 <1.9 <1.8
-- -- -- -- --

<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 0.13 J 16 19
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 <1.9 <1.8
<0.37 <0.35 <0.37 0.47 J 1.2 J
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-64.5-64.7 LC38-DSPL-SB-005-68-68.5 LC38-DSPL-SB-005-73.5-74.0 LC38-DSPL-SB-005-77.5-77.8 LC38-DSPL-SB-005-92.9-93.2

64.5 68.0 73.5 77.5 92.9
November 2003 November 2003 November 2003 November 2003 November 2003

<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 

-- -- -- -- --
-- -- -- -- --

<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<3.8 <0.79 <3.5 <0.76 <0.78 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
25 D 13 D 39 D <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-64.5-64.7 LC38-DSPL-SB-005-68-68.5 LC38-DSPL-SB-005-73.5-74.0 LC38-DSPL-SB-005-77.5-77.8 LC38-DSPL-SB-005-92.9-93.2

64.5 68.0 73.5 77.5 92.9
November 2003 November 2003 November 2003 November 2003 November 2003

<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<3.8 <0.79 <3.5 <0.76 <0.78 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
3.4 B 0.18 BJ <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
4.7 2.7 5.1 <0.38 <0.39 

<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
1 BJ 0.4 B <1.8 0.36 BJ 0.57 B
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
7.9 4 6.8 <0.38 <0.39 

<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 

-- -- -- -- --
-- -- -- -- --

<1.9 <0.4 <1.8 <0.38 <0.39 
-- -- -- -- --

<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 

11 5.4 D 15 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 <0.4 <1.8 <0.38 <0.39 
<1.9 0.28 J 0.53 J <0.38 <0.39 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-97.5-97.7 LC38-DSPL-SB-005-103-103.2 LC38-DSPL-SB-005-108-108.5b LC38-DSPL-SB-105-108-108.5

97.5 103.0 108.0 108.0
November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-005-108-108.5b

<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 

-- -- -- --
-- -- -- --

<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.69 <0.7 <0.78 <0.78 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-005 LC38-SB-005 LC38-SB-005 LC38-SB-005
LC38-DSPL-SB-005-97.5-97.7 LC38-DSPL-SB-005-103-103.2 LC38-DSPL-SB-005-108-108.5b LC38-DSPL-SB-105-108-108.5

97.5 103.0 108.0 108.0
November 2003 November 2003 November 2003 November 2003

LC38-DSPL-SB-005-108-108.5b

<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.69 <0.7 <0.78 <0.78 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
1.6 B 2.2 B <0.39 4.5 B
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
0.49 B 0.52 B 0.35 BJ 1.1 B
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 

-- -- -- --
-- -- -- --

<0.35 <0.35 <0.39 <0.39 
-- -- -- --

<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
<0.35 <0.35 <0.39 <0.39 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-006 LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-006-99.0-99.5b LC38-DSPL-SB-007-20-20.5 LC38-DSPL-SB-007-25-25.5 LC38-DSPL-SB-007-30.0-30.5 LC38-DSPL-SB-007-35.0-35.5

99.0 20.0 25.0 30.0 35.0
November 2003 November 2003 November 2003 November 2003 November 2003

<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 

-- -- -- -- --
-- -- -- -- --

<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.7 <0.7 <0.69 <0.68 <0.8 

<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-006 LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-006-99.0-99.5b LC38-DSPL-SB-007-20-20.5 LC38-DSPL-SB-007-25-25.5 LC38-DSPL-SB-007-30.0-30.5 LC38-DSPL-SB-007-35.0-35.5

99.0 20.0 25.0 30.0 35.0
November 2003 November 2003 November 2003 November 2003 November 2003

<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.7 <0.7 <0.69 <0.68 <0.8 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
4.6 B 1.3 B 0.076 BJ <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
0.89 B 0.27 BJ 0.43 B 0.12 BJ 0.35 BJ
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 

-- -- -- -- --
-- -- -- -- --

<0.35 <0.35 <0.35 <0.34 <0.4 
-- -- -- -- --

<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 0.08 J <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
<0.35 <0.35 <0.35 <0.34 <0.4 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-40.0-40.5 LC38-DSPL-SB-007-45.0-45.5 LC38-DSPL-SB-007-50-50.5 LC38-DSPL-SB-007-55.0-55.5 LC38-DSPL-SB-007-59-59.5

40.0 45.0 50.0 55.0 59.0
November 2003 November 2003 November 2003 November 2003 November 2003

<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2

-- -- -- -- --
-- -- -- -- --

<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.74 <0.72 <0.73 <0.83 <4
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 5.7 59 D
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-40.0-40.5 LC38-DSPL-SB-007-45.0-45.5 LC38-DSPL-SB-007-50-50.5 LC38-DSPL-SB-007-55.0-55.5 LC38-DSPL-SB-007-59-59.5

40.0 45.0 50.0 55.0 59.0
November 2003 November 2003 November 2003 November 2003 November 2003

<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.74 <0.72 <0.73 <0.83 <4
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2

0.075 BJ 0.08 BJ <0.37 0.13 BJ <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 2 12
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2

0.22 BJ 0.45 B 0.34 BJ 0.28 BJ 0.77 BJ
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 2.8 17
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2

-- -- -- -- --
-- -- -- -- --

<0.37 <0.36 <0.37 <0.42 <2
-- -- -- -- --

<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
0.1 J <0.36 <0.37 2.8 23
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 <2
<0.37 <0.36 <0.37 <0.42 0.97 J
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-61.3-62.0 LC38-DSPL-SB-007-62.0-62.5 LC38-DSPL-SB-007-69.5-70.0 LC38-DSPL-SB-007-70-70.5 LC38-DSPL-SB-007-74-74.5

61.3 62.0 69.5 70.0 74.0
November 2003 November 2003 November 2003 November 2003 November 2003

<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 

-- -- -- -- --
-- -- -- -- --

<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<30 <0.79 <0.78 <0.78 <0.76 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
420 D 5 3.9 3.2 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-61.3-62.0 LC38-DSPL-SB-007-62.0-62.5 LC38-DSPL-SB-007-69.5-70.0 LC38-DSPL-SB-007-70-70.5 LC38-DSPL-SB-007-74-74.5

61.3 62.0 69.5 70.0 74.0
November 2003 November 2003 November 2003 November 2003 November 2003

<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<30 <0.79 <0.78 <0.78 <0.76 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 0.11 BJ <0.39 0.11 BJ 2.5 B
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
50 1 0.84 0.63 <0.38 

<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 0.58 B 0.51 B 0.68 B 0.37 BJ
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
63 1.2 0.96 0.74 <0.38 

<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 

-- -- -- -- --
-- -- -- -- --

<15 <0.4 <0.39 <0.39 <0.38 
-- -- -- -- --

<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
140 2.7 2.1 1.4 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
<15 <0.4 <0.39 <0.39 <0.38 
6.9 J 0.14 J <0.39 <0.39 <0.38 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-83-83.3 LC38-DSPL-SB-007-89-89.3 LC38-DSPL-SB-007-94.0-94.3 LC38-DSPL-SB-007-97.0-97.3

83.0 89.0 94.0 97.0
November 2003 November 2003 November 2003 November 2003

<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 

-- -- -- --
-- -- -- --

<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.72 <0.72 <0.72 <0.67 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-007 LC38-SB-007 LC38-SB-007 LC38-SB-007
LC38-DSPL-SB-007-83-83.3 LC38-DSPL-SB-007-89-89.3 LC38-DSPL-SB-007-94.0-94.3 LC38-DSPL-SB-007-97.0-97.3

83.0 89.0 94.0 97.0
November 2003 November 2003 November 2003 November 2003

<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.72 <0.72 <0.72 <0.67 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
4.6 B <0.36 0.09 BJ 3.3 B
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
0.61 B 0.72 B 0.1 BJ 0.69 B
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 

-- -- -- --
-- -- -- --

<0.36 <0.36 <0.36 <0.34 
-- -- -- --

<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 0.075 J <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
<0.36 <0.36 <0.36 <0.34 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit
SemiVolatile Organic Compounds
1,2,4-Trichlorobenzene 143 NMED 0.205 mg/kg
1,2-Benzphenanthracene (Chrysene) 621 NMED 652 mg/kg
1,2-Dichlorobenzene 3010 NMED 6.27 mg/kg
1,2-Diphenylhydrazine 6.08 NMED 0.0906 mg/kg
1,4-Dichlorobenzene 32.2 NMED 0.0714 mg/kg
2,2'-oxybis(1-Chloropropane) -- -- -- mg/kg
2,4,5-Trichlorophenol 6110 NMED 143 mg/kg
2,4,6-Trichlorophenol 61.0 NMED 1.43 mg/kg
2,4-Dichlorophenol 183 NMED 2.74 mg/kg
2,4-Dimethylphenol 1220 NMED 18.2 mg/kg
2,4-Dinitrophenol 122 NMED 1.05 mg/kg
2,4-Dinitrotoluene 15.7 NMED 0.0312 mg/kg
2,6-Dinitrotoluene 61.2 NMED 0.533 mg/kg
2-Chloronaphthalene 6260 NMED 271 mg/kg
2-Chlorophenol 391 NMED 3.06 mg/kg
2-Methyl-4,6-Dinitrophenol 6.11 NMED 0.0785 mg/kg
2-Methylnapthalene 310 USEPA -- mg/kg
2-Methylphenol 3100 USEPA -- mg/kg
2-Nitroaniline -- -- -- mg/kg
2-Nitrophenol -- -- -- mg/kg
3,3-Dichlorobenzidine 10.80 NMED 0.341 mg/kg
3,5,5-Trimethyl-2-Cyclohexene-1-One 5120 NMED 3.69 mg/kg
3-Nitroaniline -- -- -- mg/kg
4-Bromophenyl Phenyl Ether -- -- -- mg/kg
4-Chloro-3-Methylphenol -- -- -- mg/kg
4-Chlorophenyl Phenyl Ether -- -- -- mg/kg
4-Methylphenol 310 USEPA -- mg/kg
4-Nitrophenol -- -- -- mg/kg
Acenaphthene 3440 NMED 410 mg/kg
Acenaphthylene -- -- -- mg/kg
Anthracene 17200 NMED 6740 mg/kg
Benzidine 0.0211 NMED 0.000250 mg/kg
Benzo(a)Anthracene 6.21 NMED 6.39 mg/kg
Benzo(a)Pyrene 0.621 NMED 2.17 mg/kg

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

LC38-SB-007
LC38-DSPL-SB-007-108.5-108.8

108.5
December 2003

<0.39 
<0.39 
<0.39 
<0.39 

--
--

<0.39 
<0.39 
<0.39 
<0.39 
<0.78 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
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ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Chemical Name SSL SSL Source NMED Unit

Location ID:
Sample ID

Depth:
Sample Date:

Parent Sample:

Benzo(b)Fluoranthene 6.21 NMED 22.2 mg/kg
Benzo(g,h,i)Perylene -- -- -- mg/kg
Benzo(k)Fluoranthene 62.1 NMED 217 mg/kg
Benzoic Acid 240000 USEPA -- mg/kg
Benzyl Alcohol 6100 USEPA -- mg/kg
Benzyl Butyl Phthalate 2600 USEPA -- mg/kg
Bis (2-Chloroethoxy) Methane 180 USEPA -- mg/kg
Bis(2-Chloroethyl) Ether 2.56 NMED 0.000465 mg/kg
Bis(2-Chloroisopropyl) Ether 91.5 NMED 0.0511 mg/kg
Bis(2-Ethylhexyl) Phthalate 347 NMED 238 mg/kg
Carbazole -- -- -- mg/kg
Dibenz(a,h) Anthracene 0.621 NMED 7.24 mg/kg
Dibenzofuran -- -- -- mg/kg
Diethyl Phthalate 48900 NMED 212 mg/kg
Dimethyl Phthalate 611000 NMED 1670 mg/kg
Di-n-Butyl Phthalate 6110 NMED 173 mg/kg
Di-n-Octyl Phthalate -- -- -- mg/kg
Fluoranthene 2290 NMED 3110 mg/kg
Fluorene 2290 NMED 500 mg/kg
Hexachloro-1,3-Butadiene 61.1 NMED 0.295 mg/kg
Hexachlorobenzene 3.04 NMED 0.0441 mg/kg
Hexachlorocyclopentadiene 367 NMED 12.3 mg/kg
Hexachloroethane 61.1 NMED 0.386 mg/kg
Indeno(1,2,3-cd)Pyrene 6.21 NMED 73.9 mg/kg
m-Dichlorobenzene -- -- -- mg/kg
Naphthalene 45 NMED 0.0839 mg/kg
Nitrobenzene 49.4 NMED 0.137 mg/kg
N-Nitrosodimethylamine 0.0324 NMED 0.0000347 mg/kg
N-Nitrosodi-N-Propylamine 0.690 USEPA -- mg/kg
N-Nitrosodiphenylamine 993 NMED 25.8 mg/kg
p-Chloroaniline 24.0 USEPA -- mg/kg
Pentachlorophenol 29.8 NMED 0.587 mg/kg
Phenanthrene 1830 NMED 1670 mg/kg
Phenol 18300 NMED 126 mg/kg
p-Nitroaniline 240 USEPA -- mg/kg
Pyrene 1720 NMED 2240 mg/kg

LC38-SB-007
LC38-DSPL-SB-007-108.5-108.8

108.5
December 2003

<0.39 
<0.39 
<0.39 
<0.78 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
0.61 B
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 

--
--

<0.39 
--

<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 
<0.39 

G:\ENClient\White Sands\Petitions\Non- HELSTF Petition\198\Appendix 11B\Table 4 - Soil SVOC Data.xlsx Page 11B-69



ARCADIS
Table 11-4. Summary of Semi-Volatile Organic Compounds Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
B Analyte was also detected in the sample blank
D Sample was diluted
E Detection exceeded the upper limit of the calibration curve.
J Detected below the laboratory reporting limit
-- No SSL or DAF 20 SSL established for this compound OR this compound was not included in the laboratory analytical suite.
<19

Italic

mg/kg milligrams per kilogram
DAF 20 Dilution Attenuation Factor 20
NMED

SSL Soil Screening Level
USEPA USEPA Residential Screening Level from USEPA Regional Screening Levels (http://www.epa.gov/reg3hwmd/risk/human/rb-

concentration_table/index/htm). 2009.

Yellow highlight indicates that the reported result exceeds the published GWSL.  If the result is preceded by "<", the constituent was not detected, but 
the reported sample quantitation limit was above the GWSL.

Italics indicates that the reported result exceeds the DAF 20 SSL for samples collected at any depth.  If the result is preceded by "<", the constituent 
was not detected by the reported sample quantitation limit is above the DAF 20 SSL.

NMED Residential Soil Screening Level from Table A-1, December 2009 Update to Technical Background Document for Development of Soil 
Screening Levels, Revision 5.0.  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
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ARCADIS
Table 11-5. Summary of Metals Analytical Results in Soils
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: SB-01 (BH-01) SB-01 (BH-01) SB-01 (BH-01) SB-02 (BH-02)
Sample ID SB01-(0.0)-0201 SB01-(5.0-5.5)-0201 SB01-(49.5-50.0)-0201 SB02-(65.0-65.1)-0201

Depth: 0.0 5.0 49.5 65.0
Sample Date: February 2001 February 2001 February 2001 February 2001

Chemical Name SSL SSL Source NMED Unit
Metals
Arsenic 3.90 NMED 0.262 mg/kg 1.54 3.68 2.13 6.61
Barium 15600 NMED 6030 mg/kg 110 100 110 26
Cadmium 77.9 NMED 27.5 mg/kg <0.352 <0.376 <0.399 <0.413
Chromium 219 NMED 42.2 mg/kg 3.3 7.4 4.3 8.3
Lead 400 NMED -- mg/kg 7.3 6.11 6.44 10.6
Mercury 7.71 NMED 0.587 mg/kg 0.1 <0.04 0.09 0.06
Selenium 391 NMED 19.3 mg/kg 0.384 0.725 1.17 <0.413
Silver 391 NMED 31.3 mg/kg 0.7 0.8 0.8 <0.83

Acronym/Note Definition
Italic

mg/kg milligrams per kilogram
DAF 20 Dilution Attenuation Factor 20
SSL Soil Screening Level
NMED

Italics indicates that the reported result exceeds the DAF 20 SSL for samples collected at any depth.  If the result is preceded by "<", the constituent was not 
detected by the reported sample quantitation limit is above the DAF 20 SSL.

NMED Residential Soil Screening Level from Table A-1, December 2009 Update to Technical Background Document for Development of Soil Screening 
Levels, Revision 5.0 .  NMED Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August 2009.
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ARCADIS
Table 11-6. Summary of TPH Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-01 LC38-MW-01 LC38-MW-01
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-001-0508 LC38-DSPL-MW-001-0709 LC38-DSPL-MW-001-0910

Sample Date: 1/26/2004 5/1/2008 7/21/2009 9/22/2010
Parent Sample

Chemical Name GWSL Source Unit
Diesel Range Organics 1720 NMED TPH ug/L <5000 <5000 <876 58.1 J

Location ID: LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-02
Sample ID LC38-DSPL-MW-002-0104 LC38-DSPL-MW-002-0508 LC38-DSPL-MW-102-0508 LC38-DSPL-MW-002-0709

Sample Date: 1/27/2004 5/2/2008 5/2/2008 7/21/2009
Parent Sample LC38-DSPL-MW-002-0508

Chemical Name GWSL Source Unit
Diesel Range Organics 1720 NMED TPH ug/L <5000 <5000 <5000 <876

Location ID: LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-03
Sample ID LC38-DSPL-MW-102-0709 LC38-DSPL-MW-002-0910 LC38-DSPL-MW-102-0910 LC38-DSPL-MW-003-0104

Sample Date: 7/21/2009 9/21/2010 9/21/2010 1/27/2004
Parent Sample LC38-DSPL-MW-002-0709 LC38-DSPL-MW-002-0910

Chemical Name GWSL Source Unit
Diesel Range Organics 1720 NMED TPH ug/L <876 72.7 J 64.6 J <5000

Location ID: LC38-MW-03 LC38-MW-03 LC38-MW-03 LC38-MW-03
Sample ID LC38-DSPL-MW-103-0104 LC38-DSPL-MW-003-0508 LC38-DSPL-MW-003-0709 LC38-DSPL-MW-003-0910

Sample Date: 1/27/2004 5/12/2008 7/22/2009 9/22/2010
Parent Sample LC38-DSPL-MW-003-0104

Chemical Name GWSL Source Unit
Diesel Range Organics 1720 NMED TPH ug/L <5000 <5000 <876 99.0 J

Location ID: LC38-MW-04 LC38-MW-04 LC38-MW-04 LC38-MW-04
Sample ID LC38-DSPL-MW-004-0104 LC38-DSPL-MW-004-0508 LC38-DSPL-MW-004-0709 LC38-DSPL-MW-004-0910

Sample Date: 1/27/2004 5/14/2008 7/22/2009 9/22/2010
Parent Sample

Chemical Name GWSL Source Unit
Diesel Range Organics 1720 NMED TPH ug/L <5000 <5000 <876 108
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ARCADIS
Table 11-6. Summary of TPH Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
J Estimated value, below method detection limit.
<876

<5000

GWSL Groundwater Screening Level
NMED New Mexico Environment Department
NMED TPH New Mexico Environment Department TPH Screening Guidelines, October 2006
TPH Total Petroleum Hydrocarbons
ug/L micrograms per liter

Yellow highlight indicates that the reported result exceeds the published GWSL.  If the 
result is preceded by "<", the constituent was not detected, but the reported sample 
quantitation limit was above the GWSL.

Constituent was not detected at sample quantitation limit shown.  Reporting limit values 
were provided for data up to 2008; method detection limits used for 2009 and 2010 data.
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-01 LC38-MW-02 LC38-MW-02
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-001-0709 LC38-DSPL-MW-002-0104 LC38 DSPL-MW-002-0407

Sample Date: 1/26/2004 7/21/2009 1/27/2004 4/2/2007
Parent Sample

Chemical Name GWSL Source Unit
1,1,1,2-Tetrachloroethane 5.2 NMED Tapwater ug/l <1 -- <1 <1
1,1,1-Trichloroethane 60 NMED GW ug/l <1 -- <1 <1
1,1,2,2-Tetrachloroethane 10 NMED GW ug/l <1 -- <1 <1
1,1,2-Trichloroethane 5 EPA MCL GW ug/l <1 -- <1 <1
1,1-Dichloroethane 25 NMED GW ug/l <1 -- <1 <1
1,1-Dichloroethylene 5 NMED GW ug/l <1 -- <1 <1
1,1-Dichloropropene -- -- ug/l <1 -- <1 <1
1,2,3-Trichlorobenzene -- -- ug/l <5 -- <5 <5
1,2,3-Trichloropropane 0.096 NMED Tapwater ug/l <1 -- <1 <1
1,2,4-Trichlorobenzene 70 EPA MCL GW ug/l <5 -- <5 <5
1,2,4-Trimethylbenzene 15 EPA Tapwater Adj ug/l <1 -- <1 <1
1,2-Dibromo-3-Chloropropane (DBCP) 0.2 EPA MCL GW ug/l <5 -- <5 <5
1,2-Dibromoethane (ethylene dibromide) 0.05 EPA MCL GW ug/l <1 -- <1 <1
1,2-Dichlorobenzene 600 EPA MCL GW ug/l <1 -- <1 <1
1,2-Dichloroethane 5 EPA MCL GW ug/l <1 -- <1 <1
1,2-Dichloropropane 5 EPA MCL GW ug/l <1 -- <1 <1
1,3,5-Trimethylbenzene 370 EPA Tapwater Adj ug/l <1 -- <1 <1
1,3-Dichloropropane 730 EPA Tapwater Adj ug/l <1 -- <1 <1
1,4-Dichlorobenzene 75 EPA MCL GW ug/l <1 -- <1 <1
1,4-Dioxane 61.1 NMED Tapwater ug/l -- -- -- <5
2,2-Dichloropropane -- -- ug/l <1 -- <1 <1
2-Butanone 7060 NMED Tapwater ug/l <5 -- <5 <5
2-Chloroethyl Vinyl Ether -- -- ug/l <5 -- <5 <5
2-Chlorotoluene 730 NMED Tapwater ug/l <1 -- <1 <1
4-Chlorotoluene 2600 EPA Tapwater Adj ug/l <1 -- <1 <1
4-Methyl-2-Pentanone(MIBK) 1990 NMED Tapwater ug/l <5 -- <5 <5
Acetone 21800 NMED Tapwater ug/l <10 -- <10 <10
Acrylonitrile 0.454 NMED Tapwater ug/l <1 -- <1 <1
Benzene 5 EPA MCL GW ug/l <1 <0.24 <1 <1
Bromobenzene 88 EPA Tapwater Adj ug/l <1 -- <1 <1
Bromodichloromethane 80 EPA MCL GW ug/l <1 -- 1.16 <1
Bromomethane 8.66 NMED Tapwater ug/l <5 -- <5 <5
Carbon Disulfide 1042 NMED Tapwater ug/l <1 -- <1 <1
Carbon Tetrachloride 5 EPA MCL GW ug/l <1 -- <1 <1
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-01 LC38-MW-02 LC38-MW-02
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-001-0709 LC38-DSPL-MW-002-0104 LC38 DSPL-MW-002-0407

Sample Date: 1/26/2004 7/21/2009 1/27/2004 4/2/2007
Parent Sample

Chemical Name GWSL Source Unit
CFC-11 (Trichlorofluoromethane) 1290 NMED Tapwater ug/l <1 -- <1 <1
CFC-12 (Dichlorodifluoromethane) 395 NMED Tapwater ug/l <1 -- <1 <1
Chlorobenzene 100 EPA MCL GW ug/l <1 -- <1 <1
Chlorobromomethane -- -- ug/l <1 -- <1 <1
Chlorodibromomethane (Dibromochloromethane) 80 EPA MCL GW ug/l <1 -- 1.57 <1
Chloroethane (Ethylchloride) 20800 NMED Tapwater ug/l <1 -- <1 <1
Chloroform 80 EPA MCL GW ug/l <1 -- <1 <1
Chloromethane 17.8 NMED Tapwater ug/l <1 -- <1 <1
cis-1,2-Dichloroethene 70 EPA MCL GW ug/l <1 -- <1 <1
cis-1,3-Dichloropropene -- -- ug/l <1 -- <1 <1
Cymene -- -- ug/l <1 -- <1 <1
Dibromomethane (Methylene Dibromide) 365 NMED Tapwater ug/l <1 -- <1 <1
Dichloromethane (Methylene Chloride) 5 EPA MCL GW ug/l <5 -- <5 <5
Ethylbenzene 700 EPA MCL GW ug/l <1 <0.26 <1 <1
Hexachloro-1,3-Butadiene 8.62 NMED Tapwater ug/l <5 -- <5 <5
Iodomethane -- -- ug/l <5 -- <5 <5
Isopropyl Alcohol (Manufacturing-Strong Acid) -- -- ug/l -- -- -- <5
Isopropylbenzene (Cumene) 679 NMED Tapwater ug/l <1 -- <1 <1
m,p-Xylene (m-Xylene) 620 NMED GW ug/l <1 -- <1 <1
m,p-Xylene (m-Xylene) 620 NMED GW ug/l -- <0.54 -- --
m-Dichlorobenzene -- -- ug/l <1 -- <1 <1
Methyl N-Butyl Ketone -- -- ug/l <5 -- <5 <5
Methylbenzene (Toluene) 750 NMED GW ug/l <1 <0.27 <1 <1
MTBE 125 NMED Tapwater ug/l <1 -- <1 <1
Naphthalene 1.43 NMED Tapwater ug/l <5 -- <5 <5
n-Butylbenzene -- -- ug/l <1 -- <1 <1
n-Propylbenzene -- -- ug/l <1 -- <1 <1
o-Xylene 620 NMED GW ug/l <1 <0.26 <1 <1
sec-Butylbenzene -- -- ug/l <1 -- <1 <1
Styrene (Monomer) 100 EPA MCL GW ug/l <1 -- <1 <1
Tert-Butyl Alcohol -- -- ug/l -- -- -- <5
tert-Butylbenzene -- -- ug/l <1 -- <1 <1
Tetrachloroethene 5 EPA MCL GW ug/l <1 -- <1 <1
Trans-1,2-Dichloroethene 100 EPA MCL GW ug/l <1 -- <1 <1
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-01 LC38-MW-02 LC38-MW-02
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-001-0709 LC38-DSPL-MW-002-0104 LC38 DSPL-MW-002-0407

Sample Date: 1/26/2004 7/21/2009 1/27/2004 4/2/2007
Parent Sample

Chemical Name GWSL Source Unit
Trans-1,3-Dichloropropene -- -- ug/l <1 -- <1 <1
Trans-1,4-Dichlorobutene 0.019 NMED Tapwater ug/l <10 -- <10 <10
Tribromomethane (Bromoform) 80 EPA MCL GW ug/l <1 -- <1 <1
Trichloroethylene 5 EPA MCL GW ug/l <1 -- <1 <1
Vinyl Chloride 1 NMED GW ug/l <1 -- <1 <1
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
1,1,1,2-Tetrachloroethane 5.2 NMED Tapwater ug/l
1,1,1-Trichloroethane 60 NMED GW ug/l
1,1,2,2-Tetrachloroethane 10 NMED GW ug/l
1,1,2-Trichloroethane 5 EPA MCL GW ug/l
1,1-Dichloroethane 25 NMED GW ug/l
1,1-Dichloroethylene 5 NMED GW ug/l
1,1-Dichloropropene -- -- ug/l
1,2,3-Trichlorobenzene -- -- ug/l
1,2,3-Trichloropropane 0.096 NMED Tapwater ug/l
1,2,4-Trichlorobenzene 70 EPA MCL GW ug/l
1,2,4-Trimethylbenzene 15 EPA Tapwater Adj ug/l
1,2-Dibromo-3-Chloropropane (DBCP) 0.2 EPA MCL GW ug/l
1,2-Dibromoethane (ethylene dibromide) 0.05 EPA MCL GW ug/l
1,2-Dichlorobenzene 600 EPA MCL GW ug/l
1,2-Dichloroethane 5 EPA MCL GW ug/l
1,2-Dichloropropane 5 EPA MCL GW ug/l
1,3,5-Trimethylbenzene 370 EPA Tapwater Adj ug/l
1,3-Dichloropropane 730 EPA Tapwater Adj ug/l
1,4-Dichlorobenzene 75 EPA MCL GW ug/l
1,4-Dioxane 61.1 NMED Tapwater ug/l
2,2-Dichloropropane -- -- ug/l
2-Butanone 7060 NMED Tapwater ug/l
2-Chloroethyl Vinyl Ether -- -- ug/l
2-Chlorotoluene 730 NMED Tapwater ug/l
4-Chlorotoluene 2600 EPA Tapwater Adj ug/l
4-Methyl-2-Pentanone(MIBK) 1990 NMED Tapwater ug/l
Acetone 21800 NMED Tapwater ug/l
Acrylonitrile 0.454 NMED Tapwater ug/l
Benzene 5 EPA MCL GW ug/l
Bromobenzene 88 EPA Tapwater Adj ug/l
Bromodichloromethane 80 EPA MCL GW ug/l
Bromomethane 8.66 NMED Tapwater ug/l
Carbon Disulfide 1042 NMED Tapwater ug/l
Carbon Tetrachloride 5 EPA MCL GW ug/l

LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-03
LC38-DSPL-MW-102-0407 LC38-DSPL-MW-002-0709 LC38-DSPL-MW-102-0709 LC38-DSPL-MW-003-0104

4/2/2007 7/21/2009 7/21/2009 1/27/2004
LC38 DSPL-MW-002-0407 LC38-DSPL-MW-002-0709

<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<5 -- -- <5
<1 -- -- <1
<5 -- -- <5
<1 -- -- <1
<5 -- -- <5
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<5 -- -- --
<1 -- -- <1
<5 -- -- <5
<5 -- -- <5
<1 -- -- <1
<1 -- -- <1
<5 -- -- <5
<10 -- -- <10
<1 -- -- <1
<1 <0.24 <0.24 <1
<1 -- -- <1
<1 -- -- <1
<5 -- -- <5
<1 -- -- <1
<1 -- -- <1
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
CFC-11 (Trichlorofluoromethane) 1290 NMED Tapwater ug/l
CFC-12 (Dichlorodifluoromethane) 395 NMED Tapwater ug/l
Chlorobenzene 100 EPA MCL GW ug/l
Chlorobromomethane -- -- ug/l
Chlorodibromomethane (Dibromochloromethane) 80 EPA MCL GW ug/l
Chloroethane (Ethylchloride) 20800 NMED Tapwater ug/l
Chloroform 80 EPA MCL GW ug/l
Chloromethane 17.8 NMED Tapwater ug/l
cis-1,2-Dichloroethene 70 EPA MCL GW ug/l
cis-1,3-Dichloropropene -- -- ug/l
Cymene -- -- ug/l
Dibromomethane (Methylene Dibromide) 365 NMED Tapwater ug/l
Dichloromethane (Methylene Chloride) 5 EPA MCL GW ug/l
Ethylbenzene 700 EPA MCL GW ug/l
Hexachloro-1,3-Butadiene 8.62 NMED Tapwater ug/l
Iodomethane -- -- ug/l
Isopropyl Alcohol (Manufacturing-Strong Acid) -- -- ug/l
Isopropylbenzene (Cumene) 679 NMED Tapwater ug/l
m,p-Xylene (m-Xylene) 620 NMED GW ug/l
m,p-Xylene (m-Xylene) 620 NMED GW ug/l
m-Dichlorobenzene -- -- ug/l
Methyl N-Butyl Ketone -- -- ug/l
Methylbenzene (Toluene) 750 NMED GW ug/l
MTBE 125 NMED Tapwater ug/l
Naphthalene 1.43 NMED Tapwater ug/l
n-Butylbenzene -- -- ug/l
n-Propylbenzene -- -- ug/l
o-Xylene 620 NMED GW ug/l
sec-Butylbenzene -- -- ug/l
Styrene (Monomer) 100 EPA MCL GW ug/l
Tert-Butyl Alcohol -- -- ug/l
tert-Butylbenzene -- -- ug/l
Tetrachloroethene 5 EPA MCL GW ug/l
Trans-1,2-Dichloroethene 100 EPA MCL GW ug/l

LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-03
LC38-DSPL-MW-102-0407 LC38-DSPL-MW-002-0709 LC38-DSPL-MW-102-0709 LC38-DSPL-MW-003-0104

4/2/2007 7/21/2009 7/21/2009 1/27/2004
LC38 DSPL-MW-002-0407 LC38-DSPL-MW-002-0709

<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
<5 -- -- <5
<1 <0.26 <0.26 <1
<5 -- -- <5
<5 -- -- <5
<5 -- -- --
<1 -- -- <1
<1 -- -- <1
-- <0.54 <0.54 --
<1 -- -- <1
<5 -- -- <5
<1 <0.27 <0.27 <1
<1 -- -- <1
<5 -- -- <5
<1 -- -- <1
<1 -- -- <1
<1 <0.26 <0.26 <1
<1 -- -- <1
<1 -- -- <1
<5 -- -- --
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Trans-1,3-Dichloropropene -- -- ug/l
Trans-1,4-Dichlorobutene 0.019 NMED Tapwater ug/l
Tribromomethane (Bromoform) 80 EPA MCL GW ug/l
Trichloroethylene 5 EPA MCL GW ug/l
Vinyl Chloride 1 NMED GW ug/l

LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-03
LC38-DSPL-MW-102-0407 LC38-DSPL-MW-002-0709 LC38-DSPL-MW-102-0709 LC38-DSPL-MW-003-0104

4/2/2007 7/21/2009 7/21/2009 1/27/2004
LC38 DSPL-MW-002-0407 LC38-DSPL-MW-002-0709

<1 -- -- <1
<10 -- -- <10
<1 -- -- <1
<1 -- -- <1
<1 -- -- <1
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
1,1,1,2-Tetrachloroethane 5.2 NMED Tapwater ug/l
1,1,1-Trichloroethane 60 NMED GW ug/l
1,1,2,2-Tetrachloroethane 10 NMED GW ug/l
1,1,2-Trichloroethane 5 EPA MCL GW ug/l
1,1-Dichloroethane 25 NMED GW ug/l
1,1-Dichloroethylene 5 NMED GW ug/l
1,1-Dichloropropene -- -- ug/l
1,2,3-Trichlorobenzene -- -- ug/l
1,2,3-Trichloropropane 0.096 NMED Tapwater ug/l
1,2,4-Trichlorobenzene 70 EPA MCL GW ug/l
1,2,4-Trimethylbenzene 15 EPA Tapwater Adj ug/l
1,2-Dibromo-3-Chloropropane (DBCP) 0.2 EPA MCL GW ug/l
1,2-Dibromoethane (ethylene dibromide) 0.05 EPA MCL GW ug/l
1,2-Dichlorobenzene 600 EPA MCL GW ug/l
1,2-Dichloroethane 5 EPA MCL GW ug/l
1,2-Dichloropropane 5 EPA MCL GW ug/l
1,3,5-Trimethylbenzene 370 EPA Tapwater Adj ug/l
1,3-Dichloropropane 730 EPA Tapwater Adj ug/l
1,4-Dichlorobenzene 75 EPA MCL GW ug/l
1,4-Dioxane 61.1 NMED Tapwater ug/l
2,2-Dichloropropane -- -- ug/l
2-Butanone 7060 NMED Tapwater ug/l
2-Chloroethyl Vinyl Ether -- -- ug/l
2-Chlorotoluene 730 NMED Tapwater ug/l
4-Chlorotoluene 2600 EPA Tapwater Adj ug/l
4-Methyl-2-Pentanone(MIBK) 1990 NMED Tapwater ug/l
Acetone 21800 NMED Tapwater ug/l
Acrylonitrile 0.454 NMED Tapwater ug/l
Benzene 5 EPA MCL GW ug/l
Bromobenzene 88 EPA Tapwater Adj ug/l
Bromodichloromethane 80 EPA MCL GW ug/l
Bromomethane 8.66 NMED Tapwater ug/l
Carbon Disulfide 1042 NMED Tapwater ug/l
Carbon Tetrachloride 5 EPA MCL GW ug/l

LC38-MW-03 LC38-MW-03 LC38-MW-04 LC38-MW-04
LC38-DSPL-MW-103-0104 LC38-DSPL-MW-003-0709 LC38-DSPL-MW-004-0104 LC38-DSPL-MW-004-0709

1/27/2004 7/22/2009 1/27/2004 7/22/2009
LC38-DSPL-MW-003-0104

<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<5 -- <5 --
<1 -- <1 --
<5 -- <5 --
<1 -- <1 --
<5 -- <5 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
-- -- -- --
<1 -- <1 --
<5 -- <5 --
<5 -- <5 --
<1 -- <1 --
<1 -- <1 --
<5 -- <5 --
<10 -- <10 --
<1 -- <1 --
<1 <0.24 <1 <0.24
<1 -- <1 --
<1 -- <1 --
<5 -- <5 --
<1 -- <1 --
<1 -- <1 --
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
CFC-11 (Trichlorofluoromethane) 1290 NMED Tapwater ug/l
CFC-12 (Dichlorodifluoromethane) 395 NMED Tapwater ug/l
Chlorobenzene 100 EPA MCL GW ug/l
Chlorobromomethane -- -- ug/l
Chlorodibromomethane (Dibromochloromethane) 80 EPA MCL GW ug/l
Chloroethane (Ethylchloride) 20800 NMED Tapwater ug/l
Chloroform 80 EPA MCL GW ug/l
Chloromethane 17.8 NMED Tapwater ug/l
cis-1,2-Dichloroethene 70 EPA MCL GW ug/l
cis-1,3-Dichloropropene -- -- ug/l
Cymene -- -- ug/l
Dibromomethane (Methylene Dibromide) 365 NMED Tapwater ug/l
Dichloromethane (Methylene Chloride) 5 EPA MCL GW ug/l
Ethylbenzene 700 EPA MCL GW ug/l
Hexachloro-1,3-Butadiene 8.62 NMED Tapwater ug/l
Iodomethane -- -- ug/l
Isopropyl Alcohol (Manufacturing-Strong Acid) -- -- ug/l
Isopropylbenzene (Cumene) 679 NMED Tapwater ug/l
m,p-Xylene (m-Xylene) 620 NMED GW ug/l
m,p-Xylene (m-Xylene) 620 NMED GW ug/l
m-Dichlorobenzene -- -- ug/l
Methyl N-Butyl Ketone -- -- ug/l
Methylbenzene (Toluene) 750 NMED GW ug/l
MTBE 125 NMED Tapwater ug/l
Naphthalene 1.43 NMED Tapwater ug/l
n-Butylbenzene -- -- ug/l
n-Propylbenzene -- -- ug/l
o-Xylene 620 NMED GW ug/l
sec-Butylbenzene -- -- ug/l
Styrene (Monomer) 100 EPA MCL GW ug/l
Tert-Butyl Alcohol -- -- ug/l
tert-Butylbenzene -- -- ug/l
Tetrachloroethene 5 EPA MCL GW ug/l
Trans-1,2-Dichloroethene 100 EPA MCL GW ug/l

LC38-MW-03 LC38-MW-03 LC38-MW-04 LC38-MW-04
LC38-DSPL-MW-103-0104 LC38-DSPL-MW-003-0709 LC38-DSPL-MW-004-0104 LC38-DSPL-MW-004-0709

1/27/2004 7/22/2009 1/27/2004 7/22/2009
LC38-DSPL-MW-003-0104

<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
<5 -- <5 --
<1 <0.26 <1 <0.26
<5 -- <5 --
<5 -- <5 --
-- -- -- --
<1 -- <1 --
<1 -- <1 --
-- <0.54 -- <0.54
<1 -- <1 --
<5 -- <5 --
<1 <0.27 <1 <0.27
<1 -- <1 --
<5 -- <5 --
<1 -- <1 --
<1 -- <1 --
<1 <0.26 <1 <0.26
<1 -- <1 --
<1 -- <1 --
-- -- -- --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Trans-1,3-Dichloropropene -- -- ug/l
Trans-1,4-Dichlorobutene 0.019 NMED Tapwater ug/l
Tribromomethane (Bromoform) 80 EPA MCL GW ug/l
Trichloroethylene 5 EPA MCL GW ug/l
Vinyl Chloride 1 NMED GW ug/l

LC38-MW-03 LC38-MW-03 LC38-MW-04 LC38-MW-04
LC38-DSPL-MW-103-0104 LC38-DSPL-MW-003-0709 LC38-DSPL-MW-004-0104 LC38-DSPL-MW-004-0709

1/27/2004 7/22/2009 1/27/2004 7/22/2009
LC38-DSPL-MW-003-0104

<1 -- <1 --
<10 -- <10 --
<1 -- <1 --
<1 -- <1 --
<1 -- <1 --
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ARCADIS
Table 11-7. Summary of Volatile Organic Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
J Estimated value, below method detection limit.
-- The sample was not tested for this constituent OR no GWSL available
<1

<1

EPA United States Environmental Protection Agency
EPA MCL GW USEPA Maximum Contaminant Level, as defined in 40 Code of Federal Regulations, Part 141. 
EPA Tapwater Adj
GWSL Groundwater Screening Level
NMED New Mexico Environment Department
NMED GW

NMED Tapwater

ug/L micrograms per liter

Constituent was not detected at sample quantitation limit shown.  Reporting limit values were provided for data up to 2008; method detection limits used for 
2009 and 2010 data.

Yellow highlight indicates that the reported result exceeds the published GWSL.  If the result is preceded by "<", the constituent was not detected, but the 
reported sample quantitation limit was above the GWSL.

NMED Water Quality Control Commission (WQCC) Standard.  1995.  Part of the New Mexico Administrative Code (NMAC). Title 20, Chapter 6, Part 2 
(Environmental Protection Water Quality Groundand Surface Water Protection: 20.6.2.3103, Standards for Ground Water of 10,000 mg/L TDS Concentration or
Less.  (WQCC adopted standards for NMED Groundwater Quality Bureau (GWQB) except for MTBE and free product).
NMED Tapwater Screening Level. NMED. 2009. Technical Background Document for Development of Soil Screening Levels, Revision 5.0. NMED Hazardous 
Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August.

USEPA Residential Screening Level from USEPA Regional Screening Levels (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index/htm). 
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ARCADIS
Table 11-8. Summary of Semi-Volatile Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-02 LC38-MW-03 LC38-MW-03 LC38-MW-04
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-002-0104 LC38-DSPL-MW-003-0104 LC38-DSPL-MW-103-0104 LC38-DSPL-MW-004-0104

Sample Date: 1/26/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004
Parent Sample LC38-DSPL-MW-003-0104

Chemical Name GWSL Source Unit
1,2,4,5-Tetrachlorobenzene 11 NMED Tapwater ug/l <5 <5 <5 <5 <5
1,2,4-Trichlorobenzene 70 EPA MCL GW ug/l -- -- -- <5 --
1,2-Benzphenanthracene (Chrysene) 92.1 NMED Tapwater ug/l <5 <5 <5 <5 <5
1,2-Dichlorobenzene 600 EPA MCL GW ug/l -- -- -- <5 --
1,4-Dichlorobenzene 75 EPA MCL GW ug/l -- -- -- <5 --
1-Chloronaphthalene -- -- ug/l <5 <5 <5 <5 <5
1-Methylnaphthalene 23 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
1-Naphthylamine -- -- ug/l <5 <5 <5 <5 <5
2,4,5-Trichlorophenol 3650 NMED Tapwater ug/l <5 <5 <5 <5 <5
2,4,6-Trichlorophenol 36.5 NMED Tapwater ug/l <5 <5 <5 <5 <5
2,4-Dichlorophenol 110 NMED Tapwater ug/l <5 <5 <5 <5 <5
2,4-Dimethylphenol 730 NMED Tapwater ug/l <5 <5 <5 <5 <5
2,4-Dinitrophenol 73 NMED Tapwater ug/l <20 <20 <20 <20 <20
2,4-Dinitrotoluene 2.17 NMED Tapwater ug/l <5 <5 <5 <5 <5
2,6-Dichlorophenol -- -- ug/l <5 <5 <5 <5 <5
2,6-Dinitrotoluene 36.5 NMED Tapwater ug/l <5 <5 <5 <5 <5
2-Chloronaphthalene (b-) 2920 NMED Tapwater ug/l <5 <5 <5 <5 <5
2-Chlorophenol 183 NMED Tapwater ug/l <5 <5 <5 <5 <5
2-Methyl Pyridine -- -- ug/l <5 <5 <5 <5 <5
2-Methyl-4,6-Dinitrophenol (4,6-Dinitro-o-cresol) 3.65 NMED Tapwater ug/l <5 <5 <5 <5 <5
2-Methylnaphthalene 150 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
2-Methylphenol (o-cresol) 1800 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
2-Naphthylamine 0.37 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
2-Nitroaniline 370 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
2-Nitrophenol -- -- ug/l <5 <5 <5 <5 <5
3,3-Dichlorobenzidine 1.4 NMED Tapwater ug/l <5 <5 <5 <5 <5
3,5,5-Trimethyl-2-Cyclohexene-1-One (Isophorone) 707 NMED Tapwater ug/l <5 <5 <5 <5 <5
3-Methylchloranthrene 0.031 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
3-Methylphenol (m-cresol) 1800 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
3-Nitroaniline ug/l <5 <5 <5 <5 <5
4-Aminobiphenyl 0.032 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
4-Bromophenyl Phenyl Ether -- -- ug/l <5 <5 <5 <5 <5
4-Chloro-3-Methylphenol -- -- ug/l <5 <5 <5 <5 <5
4-Chlorophenyl Phenyl Ether -- -- ug/l <5 <5 <5 <5 <5
4-Dimethylaminoazobenzene 0.15 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
4-Methyl Phenol (p-cresol) 180 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
4-Nitrophenol -- -- ug/l <5 <5 <5 <5 <5
7,12-Dimethylbenz(a)Anthracene 0.0027 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
a,a-Dimethylphenethylamine -- -- ug/l <5 <5 <5 <5 <5
Acenaphthene 2190 NMED Tapwater ug/l <5 <5 <5 <5 <5
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ARCADIS
Table 11-8. Summary of Semi-Volatile Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-02 LC38-MW-03 LC38-MW-03 LC38-MW-04
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-002-0104 LC38-DSPL-MW-003-0104 LC38-DSPL-MW-103-0104 LC38-DSPL-MW-004-0104

Sample Date: 1/26/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004
Parent Sample LC38-DSPL-MW-003-0104

Chemical Name GWSL Source Unit
Acenaphthylene -- -- ug/l <5 <5 <5 <5 <5
Acetophenone 3650 NMED Tapwater ug/l <5 <5 <5 <5 <5
Aniline 120 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Anthracene 11000 NMED Tapwater ug/l <5 <5 <5 <5 <5
Benzidine 0.00292 NMED Tapwater ug/l <15 <15 <15 <15 <15
Benzo(a)Anthracene 0.921 NMED Tapwater ug/l <5 <5 <5 <5 <5
Benzo(a)Pyrene 0.2 EPA MCL GW ug/l <5 <5 <5 <5 <5
Benzo(b)Fluoranthene 0.921 NMED Tapwater ug/l <5 <5 <5 <5 <5
Benzo(g,h,i)Perylene -- -- ug/l <5 <5 <5 <5 <5
Benzo(k)Fluoranthene 9.21 NMED Tapwater ug/l <5 <5 <5 <5 <5
Benzoic Acid 150000 EPA Tapwater Adj ug/l <20 <20 <20 <20 <20
Benzyl Alcohol 3700 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Benzyl Butyl Phthalate (Butyl Benzyl Phthalate) 350 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Bis (2-Chloroethoxy) Methane 110 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Bis(2-Chloroethyl) Ether 0.119 NMED Tapwater ug/l <5 <5 <5 <5 <5
Bis(2-Chloroisopropyl)Ether 9.6 NMED Tapwater ug/l <5 <5 <5 <5 <5
Bis(2-Ethylhexyl)Phthalate (Di[2-ethylhexyl] phthalate 6 EPA MCL GW ug/l <10 <10 <10 <10 <10
Chlorophenols (2,3,4,6-Tetrachlorophenol) 1100 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Dibenz(a,h)Anthracene 0.0921 NMED Tapwater ug/l <5 <5 <5 <5 <5
Dibenz(a,j)Acridine -- -- ug/l <5 <5 <5 <5 <5
Dibenzofuran -- -- ug/l <5 <5 <5 <5 <5
Diethyl Phthalate 29200 NMED Tapwater ug/l <5 <5 <5 <5 <5
Dimethyl Phthalate 365000 NMED Tapwater ug/l <5 <5 <5 <5 <5
Di-n-Butyl Phthalate 3650 NMED Tapwater ug/l <5 <5 <5 <5 <5
Di-n-Octyl Phthalate -- -- ug/l <5 <5 <5 <5 <5
Diphenylamine 910 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Diphenylhydrazine -- -- ug/l <5 <5 <5 <5 <5
Ethyl Methanesulfonate -- -- ug/l <5 <5 <5 <5 <5
Fluoranthene 1460 NMED Tapwater ug/l <5 <5 <5 <5 <5
Fluorene 1460 NMED Tapwater ug/l <5 <5 <5 <5 <5
Hexachloro-1,3-Butadiene 8.62 NMED Tapwater ug/l -- -- -- <5 --
Hexachlorobenzene 1 EPA MCL GW ug/l <5 <5 <5 <5 <5
Hexachlorocyclopentadiene 50 EPA MCL GW ug/l <5 <5 <5 <5 <5
Hexachloroethane 36.5 NMED Tapwater ug/l <5 <5 <5 <5 <5
Indeno(1,2,3-cd)Pyrene 0.921 NMED Tapwater ug/l <5 <5 <5 <5 <5
m,p-Cresol 930 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
m-Dichlorobenzene -- -- ug/l -- -- -- <5 --
Methanamine, N-Methyl-N-Nitroso 0.0132 NMED Tapwater ug/l <5 <5 <5 <5 <5
Methyl Methanesulfonate 6.8 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Naphthalene 1.43 NMED Tapwater ug/l -- -- -- <5 --

G:\ENClient\White Sands\Petitions\Non- HELSTF Petition\198\Appendix 11B\Table 8 - GW SVOC Data.xlsx Page 11B-85



ARCADIS
Table 11-8. Summary of Semi-Volatile Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-02 LC38-MW-03 LC38-MW-03 LC38-MW-04
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-002-0104 LC38-DSPL-MW-003-0104 LC38-DSPL-MW-103-0104 LC38-DSPL-MW-004-0104

Sample Date: 1/26/2004 1/27/2004 1/27/2004 1/27/2004 1/27/2004
Parent Sample LC38-DSPL-MW-003-0104

Chemical Name GWSL Source Unit
Nitrobenzene 14.9 NMED Tapwater ug/l <5 <5 <5 <5 <5
N-Nitrosodi-N-Butylamine 0.0244 NMED Tapwater ug/l <5 <5 <5 <5 <5
N-Nitrosodi-N-Propylamine 0.096 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
N-Nitrosopiperidine 0.072 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
p-Chloroaniline 3.4 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Pentachlorobenzene 29.2 NMED Tapwater ug/l <5 <5 <5 <5 <5
Pentachloronitrobenzene 2.6 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Pentachlorophenol 1 EPA MCL GW ug/l <5 <5 <5 <5 <5
Phenacetin 310 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Phenanthrene 1100 NMED Tapwater ug/l <5 <5 <5 <5 <5
Phenol 5 NMED GW ug/l <5 <5 <5 <5 <5
p-Nitroaniline 34 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Propyzamide (Kerb) 2700 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
Pyrene 1100 NMED Tapwater ug/l <5 <5 <5 <5 <5
Pyridine 37 EPA Tapwater Adj ug/l <5 <5 <5 <5 <5
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ARCADIS
Table 11-8. Summary of Semi-Volatile Compounds Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
-- The sample was not tested for this constituent OR no GWSL available
<1

<1

EPA United States Environmental Protection Agency
EPA MCL GW USEPA Maximum Contaminant Level, as defined in 40 Code of Federal Regulations, Part 141. 
EPA Tapwater Adj
GWSL Groundwater Screening Level
NMED New Mexico Environment Department
NMED GW

NMED Tapwater

ug/L micrograms per liter

Constituent was not detected at sample quantitation limit shown.  Reporting limit values were provided for data up to 2008; method detection limits used for 
2009 and 2010 data.

Yellow highlight indicates that the reported result exceeds the published GWSL.  If the result is preceded by "<", the constituent was not detected, but the 
reported sample quantitation limit was above the GWSL.

USEPA Residential Screening Level from USEPA Regional Screening Levels (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index/htm). 

NMED Water Quality Control Commission (WQCC) Standard.  1995.  Part of the New Mexico Administrative Code (NMAC). Title 20, Chapter 6, Part 2 
(Environmental Protection Water Quality Groundand Surface Water Protection: 20.6.2.3103, Standards for Ground Water of 10,000 mg/L TDS 
Concentration or Less.  (WQCC adopted standards for NMED Groundwater Quality Bureau (GWQB) except for MTBE and free product).
NMED Tapwater Screening Level. NMED. 2009. Technical Background Document for Development of Soil Screening Levels, Revision 5.0. NMED 
Hazardous Waste Bureau and Ground Water Quality Bureau, Voluntary Remediation Program. August.
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID: LC38-MW-01 LC38-MW-01 LC38-MW-01 LC38-MW-01 LC38-MW-01
Sample ID LC38-DSPL-MW-001-0104 LC38-DSPL-MW-001-0704 LC38-DSPL-MW-001-0508 LC38-DSPL-MW-001-0709 LC38-DSPL-MW-001-0910

Sample Date: 1/26/2004 7/7/2004 5/1/2008 7/21/2009 9/22/2010
Parent Sample

Chemical Name GWSL Source Unit
Metals
Arsenic 50 EPA_MCL_GW ug/L <10 -- -- -- --
Arsenic, Dissolved -- -- ug/L <10 -- -- -- --
Barium 1000 NMED_GW ug/L <100 -- -- -- --
Barium, Dissolved -- -- ug/L <100 -- -- -- --
Cadmium 5 EPA_MCL_GW ug/L <5 -- -- -- --
Cadmium, Dissolved -- -- ug/L <25 -- -- -- --
Chromium 50 NMED_GW ug/L 11 -- 102 212 1280
Chromium, Dissolved -- -- ug/L <10 -- <1 -- --
Chromium, Hexavalent 110 NMED_GW ug/L -- -- -- -- <8
Lead 50 NMED_GW ug/L <10 -- -- -- --
Lead, Dissolved -- -- ug/L <10 -- -- -- --
Mercury 2 NMED_GW ug/L <0.2 -- -- -- --
Mercury, Dissolved -- -- ug/L <0.2 -- -- -- --
Selenium 50 NMED_GW ug/L <50 -- -- -- --
Selenium, Dissolved -- -- ug/L <50 -- -- -- --
Silver 50 NMED_GW ug/L <12.5 -- -- -- --
Silver, Dissolved -- -- ug/L <13 -- -- -- --
Water Quality Parameters
Alkalinity, Bicarbonate -- -- mg/L 102 -- -- -- --
Alkalinity, Carbonate -- -- mg/L <1 -- -- -- --
Chloride (CL) 250 NMED_GW mg/L 2500 2500 -- -- --
Conductivity -- -- mS/cm 11.9 -- -- -- --
Hydroxide Alkalinity -- -- mg/L <1 -- -- -- --
Iron, Ferrous -- -- ug/L -- -- -- 420 JM --
Methane -- -- ug/L -- -- -- 1.3 --
Nitrate 10,000 NMED_GW ug/L -- -- -- <59.8 --
Ammonium Perchlorate -- -- ug/L <3.54 <1.18 -- -- --
pH -- -- pH units 7.6 -- -- -- --
Sulfate 600 NMED_GW mg/L 2910 3040 -- 3150 --
Total Dissolved Solids 1000 NMED_GW mg/L 8700 8870 -- -- --
Total Organic Carbon -- -- ug/L -- -- -- 590 J --
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Metals
Arsenic 50 EPA_MCL_GW ug/L
Arsenic, Dissolved -- -- ug/L
Barium 1000 NMED_GW ug/L
Barium, Dissolved -- -- ug/L
Cadmium 5 EPA_MCL_GW ug/L
Cadmium, Dissolved -- -- ug/L
Chromium 50 NMED_GW ug/L
Chromium, Dissolved -- -- ug/L
Chromium, Hexavalent 110 NMED_GW ug/L
Lead 50 NMED_GW ug/L
Lead, Dissolved -- -- ug/L
Mercury 2 NMED_GW ug/L
Mercury, Dissolved -- -- ug/L
Selenium 50 NMED_GW ug/L
Selenium, Dissolved -- -- ug/L
Silver 50 NMED_GW ug/L
Silver, Dissolved -- -- ug/L
Water Quality Parameters
Alkalinity, Bicarbonate -- -- mg/L
Alkalinity, Carbonate -- -- mg/L
Chloride (CL) 250 NMED_GW mg/L
Conductivity -- -- mS/cm
Hydroxide Alkalinity -- -- mg/L
Iron, Ferrous -- -- ug/L
Methane -- -- ug/L
Nitrate 10,000 NMED_GW ug/L
Ammonium Perchlorate -- -- ug/L
pH -- -- pH units
Sulfate 600 NMED_GW mg/L
Total Dissolved Solids 1000 NMED_GW mg/L
Total Organic Carbon -- -- ug/L

LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-02
LC38-DSPL-MW-002-0104 LC38-DSPL-MW-002-0704 LC38 DSPL-MW-002-0407 LC38-DSPL-MW-102-0407 LC38-DSPL-MW-002-0508

1/27/2004 7/7/2004 4/2/2007 4/2/2007 5/2/2008
LC38 DSPL-MW-002-0407

<10 -- <10 <10 --
<10 -- -- -- --
134 -- 12 12 --

<100 -- -- -- --
590 -- <1 <1 --
338 -- -- -- --
1760 -- 70 70 21
<10 -- -- -- 2
-- -- -- -- --

<10 -- <5 <5 --
<10 -- -- -- --
<0.2 -- <0.2 <0.2 --
<0.2 -- -- -- --
<50 -- <10 <10 --
<50 -- -- -- --

<12.5 -- <2 <2 --
<13 -- -- -- --

96 -- -- -- --
<1 -- -- -- --
765 2970 -- -- --
6.12 -- -- -- --
<1 -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

6.4 4.59 -- -- --
7.5 -- -- -- --

2300 3060 -- -- --
4710 6520 -- -- --

-- -- -- -- --
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Metals
Arsenic 50 EPA_MCL_GW ug/L
Arsenic, Dissolved -- -- ug/L
Barium 1000 NMED_GW ug/L
Barium, Dissolved -- -- ug/L
Cadmium 5 EPA_MCL_GW ug/L
Cadmium, Dissolved -- -- ug/L
Chromium 50 NMED_GW ug/L
Chromium, Dissolved -- -- ug/L
Chromium, Hexavalent 110 NMED_GW ug/L
Lead 50 NMED_GW ug/L
Lead, Dissolved -- -- ug/L
Mercury 2 NMED_GW ug/L
Mercury, Dissolved -- -- ug/L
Selenium 50 NMED_GW ug/L
Selenium, Dissolved -- -- ug/L
Silver 50 NMED_GW ug/L
Silver, Dissolved -- -- ug/L
Water Quality Parameters
Alkalinity, Bicarbonate -- -- mg/L
Alkalinity, Carbonate -- -- mg/L
Chloride (CL) 250 NMED_GW mg/L
Conductivity -- -- mS/cm
Hydroxide Alkalinity -- -- mg/L
Iron, Ferrous -- -- ug/L
Methane -- -- ug/L
Nitrate 10,000 NMED_GW ug/L
Ammonium Perchlorate -- -- ug/L
pH -- -- pH units
Sulfate 600 NMED_GW mg/L
Total Dissolved Solids 1000 NMED_GW mg/L
Total Organic Carbon -- -- ug/L

LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-02 LC38-MW-02
LC38-DSPL-MW-102-0508 LC38-DSPL-MW-002-0709 LC38-DSPL-MW-102-0709 LC38-DSPL-MW-002-0910 LC38-DSPL-MW-102-0910

5/2/2008 7/21/2009 7/21/2009 9/21/2010 9/21/2010
LC38-DSPL-MW-002-0508 LC38-DSPL-MW-002-0709 LC38-DSPL-MW-002-0910

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
21 7 10 23.8 17.4
3 -- -- -- --
-- -- -- <8 <8
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- 530 JM 1000 M -- --
-- 0.67 0.67 -- --
-- 1840 1820 -- --
-- -- -- -- --
-- -- -- -- --
-- 2740 2970 -- --
-- -- -- -- --
-- 724 J 707 J -- --
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Metals
Arsenic 50 EPA_MCL_GW ug/L
Arsenic, Dissolved -- -- ug/L
Barium 1000 NMED_GW ug/L
Barium, Dissolved -- -- ug/L
Cadmium 5 EPA_MCL_GW ug/L
Cadmium, Dissolved -- -- ug/L
Chromium 50 NMED_GW ug/L
Chromium, Dissolved -- -- ug/L
Chromium, Hexavalent 110 NMED_GW ug/L
Lead 50 NMED_GW ug/L
Lead, Dissolved -- -- ug/L
Mercury 2 NMED_GW ug/L
Mercury, Dissolved -- -- ug/L
Selenium 50 NMED_GW ug/L
Selenium, Dissolved -- -- ug/L
Silver 50 NMED_GW ug/L
Silver, Dissolved -- -- ug/L
Water Quality Parameters
Alkalinity, Bicarbonate -- -- mg/L
Alkalinity, Carbonate -- -- mg/L
Chloride (CL) 250 NMED_GW mg/L
Conductivity -- -- mS/cm
Hydroxide Alkalinity -- -- mg/L
Iron, Ferrous -- -- ug/L
Methane -- -- ug/L
Nitrate 10,000 NMED_GW ug/L
Ammonium Perchlorate -- -- ug/L
pH -- -- pH units
Sulfate 600 NMED_GW mg/L
Total Dissolved Solids 1000 NMED_GW mg/L
Total Organic Carbon -- -- ug/L

LC38-MW-03 LC38-MW-03 LC38-MW-03 LC38-MW-03 LC38-MW-03
LC38-DSPL-MW-003-0104 LC38-DSPL-MW-103-0104 LC38-DSPL-MW-003-0704 LC38-DSPL-MW-103-0704 LC38-DSPL-MW-003-0508

1/27/2004 1/27/2004 7/6/2004 7/6/2004 5/12/2008
LC38-DSPL-MW-003-0104 LC38-DSPL-MW-003-0704

<10 <10 -- -- --
<10 <10 -- -- --
<100 <100 -- -- --
<100 <100 -- -- --
<5 <5 -- -- --
<25 <25 -- -- --
190 206 -- -- 1250
<10 <10 -- -- 19
-- -- -- -- --

<10 <10 -- -- --
<10 <10 -- -- --
<0.2 <0.2 -- -- --
<0.2 <0.2 -- -- --
<50 <50 -- -- --
<50 <50 -- -- --

<12.5 <12.5 -- -- --
<13 <13 -- -- --

100 96 -- -- --
<1 <1 -- -- --

1950 2070 2010 2020 --
10.3 10.3 -- -- --
<1 <1 -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

4.17 3.18 <1.18 <1.18 --
7.5 7.6 -- -- --

3080 3120 3260 3200 --
7840 7730 8080 8130 --

-- -- -- -- --
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Metals
Arsenic 50 EPA_MCL_GW ug/L
Arsenic, Dissolved -- -- ug/L
Barium 1000 NMED_GW ug/L
Barium, Dissolved -- -- ug/L
Cadmium 5 EPA_MCL_GW ug/L
Cadmium, Dissolved -- -- ug/L
Chromium 50 NMED_GW ug/L
Chromium, Dissolved -- -- ug/L
Chromium, Hexavalent 110 NMED_GW ug/L
Lead 50 NMED_GW ug/L
Lead, Dissolved -- -- ug/L
Mercury 2 NMED_GW ug/L
Mercury, Dissolved -- -- ug/L
Selenium 50 NMED_GW ug/L
Selenium, Dissolved -- -- ug/L
Silver 50 NMED_GW ug/L
Silver, Dissolved -- -- ug/L
Water Quality Parameters
Alkalinity, Bicarbonate -- -- mg/L
Alkalinity, Carbonate -- -- mg/L
Chloride (CL) 250 NMED_GW mg/L
Conductivity -- -- mS/cm
Hydroxide Alkalinity -- -- mg/L
Iron, Ferrous -- -- ug/L
Methane -- -- ug/L
Nitrate 10,000 NMED_GW ug/L
Ammonium Perchlorate -- -- ug/L
pH -- -- pH units
Sulfate 600 NMED_GW mg/L
Total Dissolved Solids 1000 NMED_GW mg/L
Total Organic Carbon -- -- ug/L

LC38-MW-03 LC38-MW-03 LC38-MW-04 LC38-MW-04 LC38-MW-04
LC38-DSPL-MW-003-0709 LC38-DSPL-MW-003-0910 LC38-DSPL-MW-004-0104 LC38-DSPL-MW-004-0704 LC38-DSPL-MW-004-0508

7/22/2009 9/22/2010 1/27/2004 7/7/2004 5/14/2008

-- -- <10 -- --
-- -- <10 -- --
-- -- <100 -- --
-- -- <100 -- --
-- -- <5 -- --
-- -- <25 -- --

551 253 37 -- 729
-- -- <10 -- <1
-- <8 -- -- --
-- -- <10 -- --
-- -- <10 -- --
-- -- <0.2 -- --
-- -- <0.2 -- --
-- -- <50 -- --
-- -- <50 -- --
-- -- <12.5 -- --
-- -- <13 -- --

-- -- 104 -- --
-- -- <1 -- --
-- -- 2590 2500 --
-- -- 11.4 -- --
-- -- <1 -- --
-- -- -- -- --
-- -- -- -- --

<59.8 -- -- -- --
-- -- <3.54 <1.18 --
-- -- 7.6 -- --

2990 -- 3200 3150 --
-- -- 8370 8830 --

654 J -- -- -- --
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Location ID:
Sample ID

Sample Date:
Parent Sample

Chemical Name GWSL Source Unit
Metals
Arsenic 50 EPA_MCL_GW ug/L
Arsenic, Dissolved -- -- ug/L
Barium 1000 NMED_GW ug/L
Barium, Dissolved -- -- ug/L
Cadmium 5 EPA_MCL_GW ug/L
Cadmium, Dissolved -- -- ug/L
Chromium 50 NMED_GW ug/L
Chromium, Dissolved -- -- ug/L
Chromium, Hexavalent 110 NMED_GW ug/L
Lead 50 NMED_GW ug/L
Lead, Dissolved -- -- ug/L
Mercury 2 NMED_GW ug/L
Mercury, Dissolved -- -- ug/L
Selenium 50 NMED_GW ug/L
Selenium, Dissolved -- -- ug/L
Silver 50 NMED_GW ug/L
Silver, Dissolved -- -- ug/L
Water Quality Parameters
Alkalinity, Bicarbonate -- -- mg/L
Alkalinity, Carbonate -- -- mg/L
Chloride (CL) 250 NMED_GW mg/L
Conductivity -- -- mS/cm
Hydroxide Alkalinity -- -- mg/L
Iron, Ferrous -- -- ug/L
Methane -- -- ug/L
Nitrate 10,000 NMED_GW ug/L
Ammonium Perchlorate -- -- ug/L
pH -- -- pH units
Sulfate 600 NMED_GW mg/L
Total Dissolved Solids 1000 NMED_GW mg/L
Total Organic Carbon -- -- ug/L

LC38-MW-04 LC38-MW-04
LC38-DSPL-MW-004-0709 LC38-DSPL-MW-004-0910

7/22/2009 9/22/2010

-- --
-- --
-- --
-- --
-- --
-- --

143 1480
-- --
-- <8
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --

-- --
-- --
-- --
-- --
-- --
-- --
-- --

1330 --
-- --
-- --

2970 --
-- --

543 J --
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ARCADIS
Table 11-9. Summary of Metals and Water Quality Analytical Results in Groundwater
LC-38 Diesel Release Site (SWMU-198)
White Sands Missile Range, New Mexico

Acronym/Note Description
All data reported before 2009 were collected by others and the data were provided to ARCADIS by White Sands Missile Range.
- - Not available or no data collected
J Estimated Value
M Duplicate injection precision not met
<876

<5000

deg C Degrees Celsius
EPA_MCL_GW Environmental Protection Agency Maximum Contaminant Level
GWSL Groundwater Screening Level
mg/L Milligrams per liter
mS/cm MilliSiemens per centimeter
NMED_GW New Mexico Environment Department  Water Quality Control Commission Standard (NMED 20.6.2.3103)
pH Units Standard pH units
ug/L Micrograms per liter

Constituent was not detected at sample quantitation limit shown.  Reporting limit values were provided for 
data up to 2008; method detection limits used for 2009 and 2010 data.

Yellow highlight indicates that the reported result exceeds the published GWSL.  If the result is preceded by 
"<", the constituent was not detected, but the reported sample quantitation limit was above the GWSL.
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EXECUTIVE SUMMARY 
 

A strategic reserve of diesel fuel was stored for the Defense Fuels Agency in a 150,000-gallon 
above-ground storage tank (AST) at Launch Complex 38 (LC-38) on White Sands Missile Range 
(WSMR).  During an annual evaporative loss measurement conducted in the summer of 2000, 
WSMR personnel could not account for missing fuel estimated in the amount of 31,000 gallons.  
The tank was dedicated exclusively to diesel fuel storage throughout its service life at WSMR.  
Upon discovery of the fuel leak, WSMR notified the New Mexico Environment Department’s 
(NMED) Ground Water Quality Bureau in accordance with section 1203 of the New Mexico 
Water Quality Control Commission (WQCC) Regulations (20 New Mexico Administrative Code 
6.2).  Following a preliminary investigation at the site conducted in February 2001, the NMED 
Hazardous Waste Bureau (HWB) took the regulatory lead for this investigation and required a 
Solid Waste Management Unit (SWMU) Assessment be performed.   
 
The purpose of this SWMU Assessment is to further characterize the geology and hydrology of 
the diesel spill site, the extent of contamination in soils and ground water, and determine future 
actions for the site based on a Risk Based Decision Making Analysis.  Activities for this 
investigation were completed according to the NMED approved work plan titled "Work Plan for 
the RCRA Facility Investigation at the Launch Complex 38 Site on White Sands Missile Range."  
 
Results of this SWMU Assessment indicate that a significant amount of diesel fuel leaked into 
the subsurface at LC-38 from a 150,000 gallon diesel AST.  Contamination resulting from this 
release has reached a maximum depth of approximately 75 ft bgs.  The contaminant plume is 
supported by the thick laterally continuous clay layer approximately 20 ft thick.  The thick, 
continuous clay layer has prevented further downward migration of the diesel fuel.  Ground-
water monitoring wells installed and sampled during this investigation show that depth to 
regional ground water is greater than 230 ft bgs.  Analytical results from ground-water samples 
indicate contamination has not reached the regional water table. 
 
Based on analysis using the Risk Based Decision Making Process (RBDMP) developed by the 
NMED Underground Storage Tank Bureau (UST) Bureau, it was determined that the current 
land use exposure scenario for off-site residents and commercial workers is incomplete.  All 
construction worker scenarios were well below Risk Based Screening Levels (RBSL) indicating 
contaminant concentrations are below levels of concern for potential current and future, on-site 
construction workers. 
   
In evaluating future land use, the indoor inhalation pathway for vapor migration from subsurface 
soils could be complete if a facility or residence is constructed over the contaminated site.  
Representative concentrations for the majority of observed contaminants of concern (COC) 
exceeded RBSLs for future land use scenarios for both on-site commercial and on-site residents.  
The groundwater ingestion pathway is incomplete because no drinking or irrigation water wells 
are located within a 10-mile radius of the site and due to total dissolved solids in the area 
exceeding 8,000 mg/L. 
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The AST at LC-38 will remain part of the Defense Fuels Agency Military Ready Reserve Pool.  
There are no plans for removal of the AST at this time.  The AST is currently empty and will 
remain so until it is made ready for use.  WSMR will maintain this site as an industrial site for 
the foreseeable future.   
 
Based on current land use, no exposure pathways are considered complete at this time.  No 
residential areas will be built for the foreseeable future and no construction activities are planned 
for this site.  Based on these findings, the site is currently protective of human health and 
ecological exposure. 
 
WSMR proposes No Further Remedial Action at this site.  The WSMR Real Property Planning 
Board will zone this site as off limits for future commercial/residential use.  Additionally, 
WSMR will annotate the Real Property Inventory to reflect that should the AST be removed, any 
remaining contaminated materials within 15 feet of the final land surface would be subject to 
remediation. 
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SWMU ASSESSMENT REPORT FOR THE LC-38 DIESEL SPILL  
ON WHITE SANDS MISSILE RANGE 

 
 
 
1.0 INTRODUCTION 
 
A strategic reserve of diesel fuel for the Defense Fuels Agency was stored in a 150,000-gallon 
above-ground storage tank (AST) at Launch Complex 38 (LC-38), just north of Nike Avenue, 
13 miles east of the White Sands Missile Range (WSMR) Post Headquarters.  During an annual 
evaporative loss measurement at the AST, White Sands Missile Range (WSMR) personnel could 
not account for missing fuel estimated in the amount of 31,000 gallons.   
 
Immediately upon discovery that fuel was unaccounted for, product lines from the adjacent 
loading terminal to the AST were uncovered.  The piping emerged from the north side of the 
AST and elbowed towards the west berm.  Most of the pipeline was concealed underground; at 
the west berm, the piping angled up and reemerged at the loading terminal.   A leak in the 
product line was apparent and is considered as the source of the fuel release.  The New Mexico 
Environment Department’s (NMED) Ground Water Quality Bureau was notified in accordance 
with section 1203 of the New Mexico Water Quality Control Commission (WQCC) Regulations 
(20 New Mexico Administrative Code 6.2).  Corrective action for the diesel spill required under 
WQCC Regulations and the terms of the White Sands Missile Range Hazardous Waste 
Management permit (#NM 2750211235) includes an investigation to delineate the horizontal and 
vertical extent of soil and groundwater contamination. 
 
In February 2001 a preliminary investigation was performed to assess the vertical extent of 
contaminant migration and characterize the geologic materials below the site.  Soil samples 
collected from the leak site and at locations immediately north and south of the source were 
analyzed for Total Petroleum Hydrocarbons (TPH), Volatile Organic Compounds (VOC), and 
Semi-Volatile Organic Compounds (SVOC).  This preliminary fact-finding effort also served to 
define whether a perched or regional aquifer was impacted with diesel product.  The 
investigation determined that the vertical extent of diesel contamination extended to 
approximately 75 ft below ground surface (bgs).  Lateral extent of contamination was not 
determined.  The regional aquifer was not encountered during the preliminary investigation nor 
were any perched water bearing zones. 
 
1.1 Objectives and Scope 
 
The purpose of this Solid Waste Management Unit (SWMU) Assessment is to supplement the 
preliminary investigation by obtaining information to further characterize the geology and 
hydrology of the diesel spill site, the extent of contamination in soils and ground water, and 
determine future actions for the site based on a Risk Based Decision Making Process (RBDMP).  
The scope of work for this investigation was completed as outlined in the NMED approved 
Work Plan titled "Work Plan for the RCRA Facility Investigation at the Launch Complex 38 Site 
on White Sands Missile Range." The Work Plan followed the guidance set forth for conducting a 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI).  Although this 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

 2

site has not formally been designated as a SWMU, the RFI guidance was chosen as the 
appropriate guidance to follow.  Based on the NMED letter dated 10 November 2003 (Subject:  
Work Plan for the RCRA Facility Investigation at the Launch Complex 38 Site on White Sands 
Missile Range), results of this SWMU Assessment will be used by the NMED Hazardous Waste 
Bureau (HWB) to make a determination of whether additional investigation and remediation is 
necessary and whether to modify WSMR's RCRA Permit to add the LC-38 diesel spill.     
 
1.2 Approach and Implementation 
 
This investigation was conducted to further determine the extent of soil and/or ground-water 
contamination, determine possible contaminant transport pathways, and evaluate the potential for 
human exposure using RBDMP.  Field activities to support these objectives consisted of the 
completion of 7 soil borings and the installation and sampling of three down-gradient and one 
up-gradient groundwater monitoring wells.   
 
Soil samples were collected and analyzed for organic compounds (VOCs by Method 8260 and 
SVOCs by Method 8270), and TPH, by Method 8015 modified for diesel range organics (DRO). 
Groundwater samples were collected and analyzed for total and dissolved metals, VOCs, 
SVOCs, TPH, and standard groundwater physical parameters and dissolved anions.  In addition, 
geotechnical samples were collected from one down-gradient monitoring well location to 
support determination of potential remedial actions. 
 
1.3 White Sands Missile Range Background 
 
The majority of the installation is situated within the Tularosa Basin; with areas along the 
western and northwestern boundary extending into the Jornada del Muerto Basin. WSMR is 
located in Doña Ana, Socorro, Lincoln, Otero, and Sierra Counties, New Mexico.  The Main 
Post area of WSMR is located at the southwestern corner of the installation, approximately 27 
miles east-northeast of Las Cruces, NM and 45 miles north of El Paso, TX.  The WSMR 
headquarters and most installation support activities are located at the Main Post area.  The 
location of LC-38 in relation to WSMR and surrounding areas is shown in Figure 1-1 (on 
following page).   
The WSMR was established July 9, 1945 as White Sands Proving Ground (the name was 
changed in 1958), to be America’s testing range for the new concept of missile weapons.  The 
WSMR now functions as an outdoor laboratory consisting of a large complex of test ranges, 
launch sites, impact areas and instrumentation sites required to develop and test tactical and 
strategic weapons and weapons systems.  WSMR is designated as a national range whose 
mission is the support of missile development and test programs for the Army, Navy, Air Force, 
NASA and other government agencies. 
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Figure 1-1. 
Location of Launch Complex-38 on White Sands Missile Range. 
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2.0 WSMR PHYSICAL DESCRIPTION 
 
2.1 Regional Geology 
 
WSMR lies within the Mexican Highland Section of the Basin and Range Province.  This 
province is characterized by a series of tilted fault blocks forming longitudinal, asymmetric 
ridges, or mountains, and broad intervening basins.  The geology of WSMR consists 
predominantly of the Tularosa Basin and surrounding mountain ranges.  Figure 2-1 is a cross-
section through the Tularosa Basin and surrounding mountain ranges.  The San Andres 
Mountains, San Augustin, and Oscura Mountains border the Tularosa Basin on the west while 
the Sacramento Mountains form the eastern border.  A narrow region of north-south-trending, 
large-displacement normal faulting separates the mountains from the basin resulting in the 
change in relief across the missile range.  The average elevation of the Tularosa Basin is 4,000 ft 
above mean sea level.  The majority of WSMR property including LC-38 is located within the 
Tularosa Basin (WSMR, 1998).   

 

EastEastWestWest

  Legend    Legend  

NOTE: HORIZONTAL SCALE ONLYNOTE: HORIZONTAL SCALE ONLY

 
 

Figure 2-1.   
Mexican Highland Section, Basin and Range Province, Tularosa Basin Cross Section. 

 
The San Andres Range trends north-south for approximately 85 miles along the western border 
of WSMR and varies in elevation from approximately 5,700 ft at San Augustin Pass, where 
Highway 70 crosses the mountains, to over 9,000 ft at Salinas Peak, the highest point on WSMR.  
The San Andres Mountains form the westward dipping limb of a broad anticlinal structure whose 
axial plane follows the Tularosa Valley.  The mountains are composed of a thick sequence of 
sedimentary rocks [Mississippian to Pennsylvanian limestones, sandstones, and shales] which 
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dip westward on the western limb of the anticline (Kottlowski et al., 1956).  The Organ 
Mountain fault and Artillery Range fault zones extend from El Paso, Texas to the Mockingbird 
Gap along the eastern base of the San Andres Mountains.  These fault zones are composed of 
large-displacement normal faults which promoted the uplift of the fault block mountain ranges 
(San Andres and Oscura) above the Tularosa Basin and are the result of continued extension in 
the Rio Grande Rift (Seager, 1981).   
     
The Sacramento Mountains form an asymmetrical ridge with a steep escarpment on the west and 
a broad alluvial apron on the east.  The escarpment marks a major fault zone along the eastern 
edge of the Sacramento Mountains overlooking the downthrown Tularosa Valley.  The fault 
zone is composed of normal faults where the Sacramento Mountains were uplifted relative to the 
downdropped Tualrosa Basin.  The Sacramento Mountains contain a series of strike valleys that 
cut into well exposed rocks ranging from Precambrian granites to Paleozoic through tertiary 
sedimentary rocks [limestones, sandstones, and shales] (Kottlowski, 1956).  These sedimentary 
rocks, along with those in the San Andres Mountains, provide the source for gypsum and other 
evaporite minerals (mineral salts) prevalent within the Tularosa Basin. 
 
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).   
 
The nature of the bolson-fill deposits varies both laterally and vertically throughout the 
Tularosa Basin.  Coarse-grained, poorly sorted sediments deposited near mountain fronts grade 
into fine-grained, well sorted sediments towards 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 (Kelly and 
Hearne, 1976).   
In general, the stratigraphy is represented by unconsolidated to partially consolidated, fine to 
medium-grained sand with subordinate amounts of clay.  Caliche is present as discrete layers and 
nodules throughout the stratigraphic section.  Although no faults within the basin fill are mapped 
within the immediate area, Quaternary faulting is known to exist within the region.  These faults 
are reported to occur within the unconsolidated bolson sediments, trend north to south, and are 
most common near the mountain fronts.  Orr and Myers (1986) divide the Tularosa Basin fill 
deposits into 5 distinct mappable units which include: 
 
• Coarse to fine-grained deposits occur in gently sloping alluvial fans along the basin margin.  

The alluvial fans spread outward from the surrounding mountain slopes and coalesce into 
flat alluvial plains toward the basin interior.  These fan deposits interfinger with lacustrine 
(lake) and alluvial deposits of the central part of the Tularosa Basin. 

• Fine-grained sediments formed from lacustrine deposition extend throughout most of the 
Tularosa Basin.  These deposits consist mainly of clay and evaporites with minor sand beds 
and occur near surface in the northern part of the basin and at depth in the southern part of 
the basin. 
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• Fluvial-eolian sand, gravel, and clay deposits occur in the southern part of the basin, near 
Fort Bliss, extending from the Organ and Franklin Mountains and south to the 
Hueco Mountains. 

• Gypsiferous evaporite deposits of the Lake Lucero-White Sands area occupy the 
White Sands National Monument (WSNM) and areas administered by WSMR including 
the Lake Lucero area and the alkali flats north of Lake Lucero.  These deposits occur as 
dense recrystallized gypsum, gypsum sand dunes, and alluvial deposits.  Hard caliche 
(cemented with recrystallized gypsum) is present at or near surface in the dry lake gypsum 
deposits of the central portion of the basin. 

• The last depositional unit is described as composed of coarse-grained deposits saturated 
with saline water in the central portion of the Tularosa Basin. 

 
2.2 Regional Hydrology 
 
2.2.1 Climatology 
 
Average annual precipitation at a gauging station in the Tularosa Basin, east of the WSMR 
Main Post, is 10.8 inches per year.  About 50 percent of the annual precipitation in southern 
New Mexico occurs during the months of July through September.  The average high temperature in 
the summer is approximately 92 degrees Fahrenheit with the lows reaching 65 degrees Fahrenheit.  
During the winter months the average high is approximately 57 degrees Fahrenheit and the average 
low is approximately 36 degrees Fahrenheit.  Average annual relative humidity readings are 37 
percent.  Wind is a climatic factor at WSMR from February to about May.  Westerly winds can 
reach approximately 40 miles per hour with gusts over 65 miles per hour (U.S. Army, 1998). 
 
2.2.2 Surface Water 
 
Natural surface waters on WSMR are primarily ephemeral due to the semi-arid climate.  Most 
watercourses flow during and shortly after intense, localized storm events.  These arroyos are 
typically incised on the alluvial fans shed from the San Andres Mountains and the Oscura Mountain 
Range and terminate in the Tularosa and Jornada del Muerto Basins.  Water that reaches the basin 
seeps into the subsurface and/or evaporates.  No surface water flows out of the Tularosa Basin. 
 
2.2.3 Ground Water 
 
The fault-bounded basins of the Tularosa Basin and Range Physiographic Province are filled 
with sediments eroded from the surrounding mountains as the basins subside.  Groundwater 
flows from the mountainous recharge areas toward the central portions of the basins.  The 
groundwater flows in unconsolidated basin sediments, also known as bolson deposits.  Travel 
and residence time in the bolsons allows the groundwater to dissolve the bolson deposit 
minerals.  Groundwater that has traveled from the mountain recharge areas to the center of the 
Tularosa Basin is generally non-potable due to high total dissolved solids (TDS) concentrations. 
 
Groundwater within the basement-cored uplifts in the Basin and WSMR region of New Mexico 
generally occurs under unpredictable fracture-flow conditions in the Precambrian basement rock.  
Faults defining the boundaries between ranges and basins are major sites of recharge to the 
regional groundwater aquifer. 
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Unconsolidated clay, silt, sand, and gravel strata overlie this regional aquifer, with the 
finer-grained lithologies predominating, and caliche layers and nodules are prevalent throughout 
the stratigraphic section. The finer-grained strata and caliche deposits act to impede the vertical 
migration of free liquids and to help to isolate the unconfined aquifer from the effects of 
activities at the land surface. 
 
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 Bolson, generally to the east-southeast.  However, groundwater flow 
direction may be altered locally, because of the pumping of water supply wells.  The groundwater 
within the western Tularosa Bolson region is presumed to discharge to the south as underflow 
into the contiguous, northern Hueco Bolson of western Texas.  No surface expressions of 
groundwater discharge have been reported within the western Tularosa Bolson. 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 Bolson (U.S. Army, 1998). 
 
Wells completed within the alluvial fans of the western Tularosa Bolson supply fresh water 
to satisfy the entire water needs of WSMR.   
 
2.3 LC-38 Diesel Spill Site Description 
 
LC-38 was developed to sustain missile-testing operations. The infrastructure at LC-38 included a 
stored reserve supply of diesel fuel contained in a 150,000 gallon AST (Figure 2-2).  In the 
summer of 2000 it was determined that approximately 31,000 gallons of fuel could not be 
accounted for.  Immediately upon the discovery of the missing inventory, the product lines from 
the adjacent loading terminal to the AST were uncovered.  A leak in the product line was apparent 
and considered as the source of the fuel release.   The AST and leaking fuel line are shown in 
photographs attached to Figure 2-2. 
 
3.0 SUMMARY OF PREVIOUS INVESTIGATIONS 
 
Prior to this SWMU Assessment, a preliminary investigation was performed at the site to help 
determine the extent of contamination at the site.  A summary of the preliminary investigation is 
provided in a Letter Report prepared under Contract DAAD07-95-C-0125, WAO No. 700-B2.  
Drilling for the preliminary investigation at the LC-38 AST diesel release site began on 
February 13, 2001 and concluded on February 16.  Three exploratory holes were drilled for the 
preliminary investigation as listed below: 
 
        Site Name             Location   Total Depth     
 Soil Boring 1 (BH-01)             4ft north of leak               TD at 105ft 
 Soil Boring 2 (BH-02)     30ft south of leak               TD at 80ft 
 Soil Boring 3 (BH-03)                37ft north of leak               TD at 82.5ft 
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Figure 2-2.  Location of the Diesel Fuel AST at LC-38. 
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The locations of these borings are shown below in Figure 3-1.  Subsurface soil samples were 
collected and analyzed for TPH.  Additionally, a few samples were analyzed for VOCs and 
SVOCs at the discretion of the sampling team.   
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Figure 3-1.  Soil borings locations at LC-38, February 2001. 
 
The TPH results are summarized in Table 3-1(on following page).  Note that the data is 
presented showing the boreholes as they are laid out from north to south.  Where data is not 
presented for a depth, it is due to the fact that sampling was not always at the same depth in each 
hole.  
All analytical results from this investigation are tabluated in Appendix A.  The data from the 
preliminary investigation shows that the diesel fuel flowed vertically to a depth of approximately 
75 feet before it ran out of sufficient head force to drive it further.  The investigating team 
encountered no ground water over this interval or to a depth of 105 feet bgs.  TPH analysis 
documented the mass distribution of contamination at approximately 5-foot intervals.  The more 
compound-specific analyses, SW-846 8260 and 8270, were run on samples strategically spaced 
to maximize cost-benefit, but also verify the TPH results and provide for future risk screening.  
Results from this preliminary investigation were included in the preparation of the Baseline Risk 
Assessment provided in Section 5.0 of this SWMU Assessment Report. 
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Table 3-1.  Preliminary Investigation TPH DRO. 
 

DIESEL RANGE ORGANICS, mg/Kg 

DEPTH, ft BH-03 BH-01 BH-02 

4.5 - 5.0 1.4  16 
9.5 - 10.0 1.8 14,000 6.1 

14.5 - 15.0 1.4  8.4 
17.5 - 18.0  11,000  
19.5 -20.0 1.4 11,000 24 
24.5 - 25.0 15 17,000 14 
29.5 - 30.0 3.6 21,000  
34.5 - 35.0 4.5 16,000 13 
39.5 - 40.0 3.7 14,000 1.1 
44.5 - 45.0 5,200 21,000 0.8 
49.5 - 50.0  10,000  
53.7 - 54.2 30,000   
54.5 - 55.0 21,000 24,000 27 
57.0 - 57.5   20,000 
59.5 - 60.0 5,000 11,000 26,000 
64.5 - 65.0 12,000 49,000 180 
67.0 - 67.5 70,000  6,800 
69.5 - 70.0 23 420 160 
70.0 - 70.5  3,000  
74.5 - 75.0 56  1.4 
79.5 - 80.0 1.2 2.2  

104.5 - 105.0  1.1  

 
Note:  The soil borings for the February 2001 sampling event were originally labeled as SB-01, 
SB-02, and SB-03 at the time of sample collection.  However, due to mislabeling in the workplan 
(February 2002) for the November 2003 event, the soil borings were renamed BH-01, BH-02, 
and BH-03, respectively.  This nomenclature for the 2001 soil borings was used through the 
SWMU Assessment (November 2003) sampling event for planning purposes.  Soil borings for 
the November 2003 event were numbered SB-001 through SB-007.  To keep the nomenclature 
for both sampling events from further confusion, soil borings for the preliminary investigation 
(February 2001) event will continue to be referred to with the "BH" prefix.        
  
4.0 SWMU ASSESSMENT 
 
4.1 Field Investigation 
 
4.1.1 Borehole Completion/Soil Sample Collection 
 
On 3-13 November 2003, 7 soil borings were augered using hollow-stem drilling techniques at 
the LC-38 diesel spill site for the collection of subsurface soil samples and installation of one 
soil gas monitoring well.  Figure 4-1 (on following page) shows soil boring and monitoring well 
locations at the LC-38 site.  SB-001 was completed in the down-gradient direction (near location 
for MW-003) for collection of geotechnical samples.  Geotechnical analysis included sieve, 
hydrometer, and total organic carbon (TOC) analysis.  The remaining soil borings were 
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completed for collection of chemical samples related to the diesel spill including TPH, VOCs, 
and SVOCs.  As outlined in the work plan, samples for TPH were collected approximately every 
10 feet down hole.  When field readings (VOCs by photoionization detector (PID) and/or 
staining and odor) indicated the presence of hydrocarbons, samples were collected 
approximately every 5 ft for VOCs and SVOCs.  Table 4-1 lists all soil borings completed for 
this SWMU Assessment including soil boring identification, sample identification, sample 
depths (in parentheses in sample I.D.), and sample analyte collection. 
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Figure 4-1.   
Location of all Soil Borings and Monitoring Wells Completed at LC-38. 
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Table 4-1.  LC-38 Diesel Spill Soil Borings. 
 

Soil Boring 
#/TD 

Sample  
Identification 

Sample 
Collected For: 

Soil Boring 
#/TD 

Sample  
Identification 

Sample  
Collected For: 

SB-001/100 ft LC-38-DSPL-SB-001-
(2.0-3.0) geotechnical SB-005/110 ft LC38-DSPL-SB-005-

(8.5-9.0) TPH 

 LC-38-DSPL-SB-001-
(9.0-10.0) geotechnical  LC38-DSPL-SB-005- 

(20-20.5) TPH 

 LC-38-DSPL-SB-001-
(19.0-19.5) geotechnical  LC38-DSPL-SB-005- 

(30-30.5) TPH 

 LC-38-DSPL-SB-001-
(22.0-23.0) geotechnical  LC38-DSPL-SB-005- 

(40-40.5) TPH 

 LC-38-DSPL-SB-001-
(29.0-30.0) geotechnical  LC38-DSPL-SB-005-

(49.5-50.5) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(34.0-35.0) geotechnical  LC38-DSPLSB-005-

(53.5-54.0) VOC, SVOC 

 LC-38-DSPL-SB-001-
(39.0-40.0) geotechnical  LC38-DSPLSB-005-

(59.0-59.2) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(49.0-50.0) geotechnical  LC38-DSPLSB-005-

(63.-63.5) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(52.0-53.0) geotechnical  LC38-DSPLSB-005-

(64.5-64.7) VOC, SVOC 

 LC-38-DSPL-SB-001-
(59.0-60.0) geotechnical  LC38-DSPL-SB-005-

(73.5-74) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(69.0-70.0) geotechnical  LC38-DSPL-SB-005-

(77.5-77.8) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(75.0-77.0) geotechnical  LC38-DSPL-SB-005-

(84.9-85.0) TPH 

 LC-38-DSPL-SB-001-
(79.0-80.0) geotechnical  LC38-DSPL-SB-005-

(89.8-90.0) TPH 

 LC-38-DSPL-SB-001-
(84.0-84.5) TPH  LC38-DSPL-SB-005-

(92.9-93.2) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(89.0-90.0) geotechnical  LC38-DSPL-SB-005-

(97.5-97.7) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(96.5-97.5) geotechnical  LC38-DSPL-SB-005-

(103-103.2) TPH, VOC, SVOC 

 LC-38-DSPL-SB-001-
(99.0-99.5) TPH  LC38-DSPL-SB-005-

(108-108.5) TPH, VOC, SVOC 

SB-002/99.5 ft LC38-DSPL-SB-002 
(6.0) TPH SB-006/100 ft LC38-DSPL-SB-006-

(7.0-7.3) TPH 

 LC38-DSPL-SB-002-
(17.0) TPH  LC38-DSPL-SB-006-

(20.0-20.5) TPH 

 LC38-DSPL-SB-002-
(27.0-27.5) TPH  LC38-DSPL-SB-006-

(30.0-30.5) TPH 

 LC38-DSPL-SB-002-
(39.5-40.0) TPH  LC38-DSPL-SB-006-

(39.0-39.5) TPH 

 LC38-DSPL-SB-002-
(49.5-50.0) TPH  LC38-DSPL-SB-006-

(50.0-50.5) TPH 

 LC38-DSPL-SB-002-
(59.5-60.0) TPH  LC38-DSPL-SB-006-

(59.5-60.0) TPH 

 LC38DSPLSB-002-
(65.7-66.8) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-006-

(69.5-70.0) TPH 

 LC38-DSPL-SB-002-
(70.0-70.5) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-006-

(79.5-80.0) TPH 

 LC38-DSPL-SB-002-
(74.5-75.0) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-006-

(89.5-90.0) TPH 

 LC38-DSPL-SB-002-
(78.0-78.5) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-006-

(99.0-99.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-002-
(86.5-87.0) TPH SB-007/109 ft LC38-DSPL-SB-007-

(10.0-10.5) TPH 

 LC38-DSPL-SB-002-
(91.0-91.5) TPH  LC38-DSPL-SB-007-

(20-20.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-002-
(95.0-95.5) TPH  LC38-DSPL-SB-007-

(25.0-25.5) VOC, SVOC 

 LC38-DSPL-SB-002-
(99.0-99.5) TPH  LC38-DSPL-SB-007-

(30.0-30.5) TPH, VOC, SVOC 
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Soil Boring 
#/TD 

Sample  
Identification 

Sample 
Collected For: 

Soil Boring 
#/TD 

Sample  
Identification 

Sample  
Collected For: 

SB-003/100 ft LC38-DSPL-SB-003-
(1.5-1.8) TPH  LC38-DSPL-SB-007-

(35.0-35.5) VOC, SVOC 

 LC38-DSPL-SB-003-
(10.0-10.5) TPH  LC38-DSPL-SB-007-

(40.0-40.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(20.0-20.5) TPH  LC38-DSPL-SB-007-

(45.0-45.5) VOC, SVOC 

 LC38-DSPL-SB-003-
(30.0-30.5) TPH  LC38-DSPL-SB-007-

(50-50.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(40.0-40.5) TPH  LC38-DSPL-SB-007-

(55-55.5) VOC, SVOC 

 LC38-DSPL-SB-003-
(50.0-50.5) TPH  LC38-DSPL-SB-007-

(59-59.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(60.0-60.5) TPH  LC38-DSPL-SB-007-

(61.3-62) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(66.-66.5) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-007-

(62-62.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(67.0-67.5) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-007-

(69.5-70.0) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(71.3-71.5) VOC, SVOC  LC38-DSPL-SB-007-

(70-70.5) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(78.0-78.5) 

TPH, VOC, 
SVOC  LC38-DSPL-SB-007-

(74.0-74.5) VOC, SVOC 

 LC38-DSPL-SB-003-
(84.0-84.5) TPH  LC38-DSPL-SB-007-

(79-79.5) TPH 

 LC38-DSPL-SB-003-
(88.0-88.5) TPH  LC38-DSPL-SB-007-

(83-83.3) TPH, VOC, SVOC 

 LC38-DSPL-SB-003-
(94.0-94.5) TPH  LC38-DSPL-SB-007-

(84.5-85) TPH 

 LC38-DSPL-SB-003-
(98.5-99.0) TPH  LC38-DSPL-SB-007-

(89-89.3) TPH, VOC, SVOC 

SB-004/100 ft LC38-DSPL-SB-004-
(6.0-6.5) TPH  LC38-DSPL-SB-007-

(94.0-94.3) VOC, SVOC 

 LC38-DSPL-SB-004-
(14.0-14.2) TPH  LC38-DSPL-SB-007-

(97.0-97.3) TPH, VOC, SVOC 

 LC38-DSPL-SB-004-
(20.0-20.5) TPH  LC38-DSPL-SB-007-

(103.3-103) TPH 

 LC38-DSPL-SB-004-
(30.0-30.5) TPH  LC38-DSPL-SB-007-

(108.5-108.8) TPH, VOC, SVOC 

 LC38-DSPL-SB-004-
(40.0-40.5) TPH    

 LC38-DSPL-SB-004-
(50.0-50.5) TPH    

 LC38DSPLSB-004-
(63.3-63.8) 

TPH, 
VOC,SVOC    

 LC38-DSPL-SB-004-
(64.0) TPH, SVOC    

 LC38-DSPL-SB-004-
(68.0-68.5) 

TPH, 
VOC,SVOC    

 LC38-DSPL-SB-004-
(69.2) TPH, SVOC    

 LC38-DSPL-SB-004-
(75.0) TPH    

 LC38-DSPL-SB-004-
(80.0-80.5) TPH    

 LC38-DSPL-SB-004-
(84.0-85.0) TPH    

 LC38-DSPL-SB-004-
(90.0) TPH    

 LC38-DSPL-SB-004-
(95.0) TPH    

 LC38-DSPL-SB-004-
(96.5-97.0) TPH    
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Soil borings were completed using a continuous-flight, hollow-stem auger mounted on a CME-75 
truck mounted drill rig (Photograph 4-1).  The soil borings were augered using 4.25 inch inside 
diameter, 5 ft length auger flights (Photograph 4-2).  Carbon steel 5 ft long 4 inch O.D. split-
barrels were used to collect samples for chemical analysis.  The split-barrel samplers were driven 
through continuous coring.   
 

      
 

Photograph 4-1.  CME-75 Drill Rig. 
 

Photograph 4-2.  Auger Flight with 
Split Barrel Sampler Protruding. 

 
When the split-barrel was removed from the boring and opened, any material appearing to be 
slough was removed.  All samples were collected directly from the split-barrel sampler without 
compositing and placed directly into the sample jar.  After the split-barrel sampler was opened, 
volatile samples were collected as quickly as possible following field screening and selection of 
sample zone.  Excess soil around the top of the sample jars was wiped away with a clean paper 
towel to ensure the cap would fit tightly.  
 
When the split-barrel was removed from the boring and opened, it was carefully transferred to a 
clean polyvinyl chloride (PVC) tray for photographing (Photograph 4-3 on following page) 
lithologic logging by the field geologist (Photograph 4-4 on following page) and for collection of 
chemical samples (Photograph).  All soil cores were photographed for documentation and 
inclusion in the SWMU Assessment project files.  Chemical samples were placed in clean, new 
glass jars with Teflon-lined caps provided by the laboratory and packed with zero headspace 
where possible.  Lithologic logs for all soil borings are included in Appendix B. 
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Photograph 4-3.   
Example of Photographic Documentation of Soil Boring Core. 

 

 
 

Photograph 4-4.  Lithologic Logging of Soil Boring Core. 
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Photograph 4-5.  Soil Sample Collection. 
 

Following completion of each soil boring, the boring was backfilled using a bentonite/cement 
grout.  Drill cuttings were placed in 20 cubic yard roll-off containers, labeled as non-hazardous, 
and secured.  The location of each soil boring was surveyed using a Global Positioning System 
(GPS) unit to an accuracy of plus or minus 1 meter.  GPS coordinates collected at the LC-38 
diesel spill site are included in Table 4-2. 
 

Table 4-2.   
GPS Coordinates of Soil Borings and Monitoring Wells at LC-38. 

 

GPS Point Northing UTM NAD 83 Easting UTM NAD 83 

SB-001 3586142.725 381763.844 
SB-002 3586170.175 381726.967 
SB-003 3586198.208 381705.425 
SB-004 3586228.726 381730.23 
SB-005 3586195.399 381714.275 
SB-006 3586199.726 381748.408 
SB-007 3586201.015 381729.763 

MW-001 3586246.449 381681.625 
MW-002 3586129.780 381737.586 
MW-003 3586141.289 381767.536 
MW-004 3586167.830 381786.756 
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All soil samples collected for this investigation were assigned sample numbers as follows: 
 
For subsurface soil samples:     ####-****- xx-yyy (zzz.z)  

 
where:  ####    = Area Identifier (LC38) 
  **** = Site Type (DSPL - Diesel Spill) 

xx      =  sample location type  
where: SB = Soil Boring 
 MW = Monitoring Well 
 

yyy    =  sample location number 
            zzz.z    =  sample depth interval 

 
 
4.1.2 Monitoring Well Installation 
 
4.1.2.1 Ground-Water Monitoring Wells 
 
The design for the monitoring well installation (MW-001 through MW-004) (Figure 4-1) was 
based on the need to confirm the direction of ground-water flow at the site and to provide 
monitoring wells for ground-water sampling and analysis.  MW-001 was designed to be the up-
gradient monitoring well while MW-002, MW-003, and MW-004 were designed to be spread out 
down-gradient.  Monitoring well locations were chosen (as outlined in the work plan) based on 
ground-water contouring and 3-point problems calculated from existing wells in the region.  The 
ground-water flow direction was believed to be from the north-west to the south-east.  Depth to 
ground water was estimated to be 240 ft bgs.  As shown in Figure 4-1, the wells were installed to 
reflect the assumed flow direction.  Monitoring well construction data is included in Table 4-3. 

 
Table 4-3.  Monitoring Well Construction Data. 
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MW-001 1,000.00 4 sch 40 pvc/0.010 
wire wrap SS 261 235-255 2.57 fine sand w/silt and 

clay lenses 
1 gal/2-3 min;  3.5 hrs to reach 

static after bailing dry 

MW-002 1,003.92 4 sch 40 pvc/0.010 
wire wrap SS 254 225-245 2.42 clay w/silty sand 

lenses 
very slow; approx 1 day to 

reach static after bailing dry 

MW-003 1,003.56 4 sch 40 pvc/0.010 
wire wrap SS 255 227-247 2.39 sandy silt, sand and 

clay lenses 

5 gal/hour; 
approx 2 hrs to get back to 

static after bailing dry 

MW-004 1,003.37 4 sch 40 pvc/0.010 
wire wrap SS 257 229-249 2.36 229-240 silty clay; 

241-249 fine sand 2.5 gal/min 

TW-
001** 

N/A 2 sch 40 pvc/0.010 
sch 40 pvc 68 58-68 ≈  3 clay with few sand 

lenses N/A 

* Relative Elevation to MW-001.  Arbitrary Elevation for MW-001 chosen as 1,000 ft.  Actual Elevation unknown.  Ground surface elevation in area is around 
4,040 ft. 

** TW-001 is a test well not screened in the water table.  Screened in the vadose zone impacted by the diesel spill. 
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Drilling of the monitoring wells was accomplished using a 1500 Gardner Denver mud rotary 
equipped drill rig (Photograph 4-6) with an 8-inch tri-cone drill bit.  All drilling activities 
were performed with potable water from a water point located near the site.  No drilling 
fluids (such as E-Z Mud) other than the potable water were used in case of TPH interference.  
There was sufficient formation clay to create a thick drilling mud when mixed with the 
potable water.   
 
The well riser for the monitoring wells installed for this investigation consisted of new 
threaded, flush joint, PVC Schedule 40 pipe of 4-inch nominal diameter (Photograph 4-7 on 
following page).  A 5 ft section of riser pipe (sand trap), with a bottom cap, was constructed 
at the base of the screen (Photograph 4-8).  Screen and riser sections were joined by threaded 
flush-joint couplings, to form water-tight unions that retain 100% of the strength of the 
screen.  Solvent glues, cements, or adhesive tapes were not used to join sections of pipe and 
screen.  
 
The well screen for the groundwater monitoring wells consisted of new, threaded, flush joint, 
nominal 4-inch diameter Schedule 40 stainless steel (20 ft length) (Photograph 4-7).  The 
screens were non-contaminating, factory constructed, of “continuous wrap” design.  Field 
slotted or cut screen was not used.  The slot size for the well screen used is 0.010 inch so that 
it would be compatible with the gravel pack material.   
 

 
 

Photograph 4-6.   
Mud Rotary Drilling of Monitoring Wells at LC-38. 
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Photograph 4-7.  PVC Riser and Stainless Steel Screen Materials. 
 

 
 

Photograph 4-8.  Screen and Sand Trap Section of Monitoring Well. 
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A 2 ft to 6 ft seal consisting of bentonite pellets and chips was placed into the annular space 
between the riser and boring wall.  The bentonite seal was installed above the filter pack and 
hydrated with formation water. 
 
Filter pack material consisted of clean, washed, well graded, rounded to subrounded silica sand.  
Grain size (20-40 mesh size with uniformity coefficient in the range of 1.1-1.6) was selected so 
as to exclude the majority of the material in the aquifer.  The filter pack was placed 1 foot below 
the base of the sand trap to at least 2 ft above the top of the screened interval.  The filter pack 
was put in place using a 1.25-inch tremie pipe.  
   
Upon completion of the well, a PVC cap was installed to help prevent material from entering the 
well.  A protective above-grade aluminum shroud with a locking cap was centered around the 
well.  The protective well casing rises approximately 2 ft above ground level.  The well surface 
completions consist of a 4 ft x 4 ft cement pad with bollards cemented in place.  The well 
construction completion diagrams lithologic logs for the monitoring wells are included in 
Appendix C. 
 
All wells were developed following installation.  Due to the amount of clay material in the 
screened zone, potable water was used in the development process for surging.  The amount of 
potable water put into each well was noted so that the same amount would be removed.  
Following removal of potable water from each well, development continued until the pH, 
temperature, and conductance of the groundwater had stabilized.  Stability was defined as three 
consecutive sets of temperature and conductance values within + 5 percent of each other, and pH 
within 0.1 units.  The volume of water removed between measurement sets was 5-10 gallons.  
All development water was containerized in lined 20 cubic yard roll-off containers.   
 
With the exception of MW-002, all wells were developed until parameters were relatively stable 
and the ground water had cleared.  TDS concentrations analyzed from MW-002 are half the 
concentrations of the other monitoring wells indicating that all potable water used in 
development may not have been fully removed.  The formation materials surrounding the 
screened interval in MW-002 contain considerably more clay than the other monitoring wells.  
The clay in the screened interval of this monitoring well impedes sufficient ground-water flow 
such that the well recharges slowly (approximately 1 day for 1 well volume).  
 
4.1.2.2 Soil Gas Monitoring Well 
 
The soil gas monitoring well was installed in the SB-007 borehole for future testing if needed to 
determine remediation alternatives.  The borehole was backfilled with bentonite chips to 
approximately 69 ft bgs.  The borehole was screened from 58 ft to 68 ft bgs using 0.010 inch slot 
size, schedule 40 PVC (2-inch outside diameter) screen.  This zone was chosen because it 
appeared to be the most contaminated using the field screening methods discussed earlier.  Riser 
used in the construction is 2-inch diameter schedule 40 PVC.  A 10-20 mesh size quartz sand 
was emplaced around the screened interval as a filter pack.  A 3.5 ft bentonite seal was placed 
above the filter pack and charged with potable water.  The borehole was grouted to the surface 
from 52.5 ft bgs using a neat bentonite cement grout.  The surface completion included a locking 
aluminum shroud.  A well completion diagram for the soil gas monitoring well is included in 
Appendix B. 
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4.1.3 Ground-Water Sample Collection 
 
Prior to ground-water sample collection on 26 January 2004, a hydrocarbon/water interface 
probe was used in each well (MW-001 through MW-004) for determination if diesel product was 
present at the water table.  The probe was lowered through each well and water column with no 
indication of product.  Additionally, as the probe was removed from the well, it was cleaned 
using a dry paper towel.  No indication of hydrocarbon odors were present on the paper towel 
following this procedure.    
 
Ground-water samples were collected on 26-27 January 2004.  Ground-water sample collection 
was accomplished using an electric submersible pump for monitoring wells MW-001 and 
MW-004.  Due to the slow recharge of MW-002 and MW-003, a disposable bailer (1 liter 
capacity) was used for purge and sample collection. 
 
Prior to monitoring well sampling, ground water was purged from each well to obtain a 
representative groundwater sample.  The desired volume of water to be removed was three well 
volumes as calculated from well construction diagrams and the water level information collected 
during the sampling event.  However, due to the slow recharge nature of MW-002, it was not 
possible to obtain the target water volume from all of the wells within a reasonable amount of 
time.  MW-002 was sampled the following morning following sufficient time to recharge.  
MW-003 produced formation water better than originally expected.  Three well volumes were 
removed for MW-003 prior to sample collection. 
 
Water level information and water quality measurements taken during the collection of each 
sample are provided in Table 4-4.  Table 4-5 outlines the purging history conducted at the wells 
during this sampling event. 

 
Table 4-4.   

January 2004 Field Measurements from LC-38 Monitoring Wells. 
 

Well # Depth to GW  
TOC ft 

Water Sample  
Temperature ºF 

Water Sample 
Conductivity (µS/cm) 

Water Sample 
pH 

MW-001 235.14 72.3 11,110 7.38 
MW-002 239.50 -- 8,250 7.24 
MW-003 239.18 58.0 11,660 7.24 
MW-004 238.90 68.8 11,750 6.89 

µS/cm  Microsiemens per centimeter. 
--    Temperature listed by sampling team was 32 ºF, which is suspected as instrument or human error. 

 
 

Table 4-5.   
January 2004 Purge History for the LC-38 Monitoring Wells. 

 

Well # Target Purge  
Volume gal 

Date/Time 
Purged 

Actual Purge  
Volume gal 

Date/Time 
Sampled 

MW-001 57 1-26-04/1100-1244 57 1-26-04/1244 
MW-002 34 1-26-04 9 1-27-04/0920 
MW-003 37 1-27-04/1045-1359 37 1-27-04/1359 
MW-004 41 1-27-04/0929-1030 41.5 1-27-04/1032 
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4.1.4 Monitoring Well/Soil Boring Survey 
 
A professional survey of the monitoring wells and soil borings had not been completed at the 
time of this report.  However, a relative survey was completed on 3 February 2004 (monitoring 
wells) and 10 February 2004 (soil borings) to provide data on ground-water flow direction and 
vertical offset of the soil borings.  The survey was completed using a Topcon ATG3 Autolevel 
and stadia rod.  Surface elevations for all soil borings were surveyed relative to MW-001.  
MW-001 was assigned an arbitrary relative elevation of 1,000 ft above sea level (approximate 
elevation based on contour map is 4,040 ft).  With this determination, all other monitoring wells 
and soil borings were surveyed as either higher or lower (to nearest 0.01 ft) than the arbitrary 
1,000 ft elevation of MW-001.  The survey data (Table 4-6) for each soil boring provides a 
relatively accurate surface profile to vertically orient all soil borings and monitoring wells for 
this investigation. 
 

Table 4-6.   
Relative Survey of Monitoring Wells and Soil Borings at LC-38. 

  

Boring Backsight to  
MW-001 ft 

Foresight to 
Boring/Well ft 

Calculation 
ft 

Relative 
Elevation ft 

3 February 2004 

MW-001 (brass marker) 8.95 NA NA 1,000 
TOC 8.95 6.38 8.95-6.38=+2.57 1,002.57 

MW-002 (brass marker) 8.95 5.03 8.95-5.03=+3.92 1,003.92 
TOC 8.95 2.61 8.95-2.61=+6.34 1,006.34 

MW-003 (brass marker) 8.95 5.39 8.95-5.39=+3.56 1,003.56 
TOC 8.95 3.00 8.95-3.00=+6.95 1,006.95 

MW-004 (brass marker) 8.95 5.58 8.95-5.58=+3.37 1,003.37 
TOC 8.95 3.22 8.95-3.22=+5.73 1,005.73 

10 February 2004 
BH-01 (location estimated) 8.14 7.42 8.14-7.42=+0.72 1,000.72 
BH-02 (location estimated) 8.14 8.44 8.14-8.44=-0.30 999.70 
BH-03 (location estimated) 8.14 8.02 8.14-8.02=+0.12 1,000.12 

SB-001 8.14 5.51 8.14-5.51=+2.36 1,002.36 
SB-002 8.14 3.95 8.14-3.95=+4.19 1,004.19 
SB-003 8.14 5.64 8.14-5.64=+2.5 1,002.50 
SB-004 8.14 7.72 8.14-7.72=+0.42 1,000.42 
SB-005 8.14 4.35 8.14-4.35=+3.79 1,003.79 
SB-006 8.14 7.85 8.14-7.85=+0.29 1,000.29 
SB-007 8.14 8.78 8.14-8.78=-0.64 999.36 

 
4.1.5 Deviations from Work Plan 
 
There were no significant deviations from the NMED approved work plan titled "Work Plan for 
the RCRA Facility Investigation at the Launch Complex 38 Site on White Sands Missile Range."  
However, minor deviations were noted and are listed below. 
 
• Laboratory reporting limits for TPH, VOCs, and SVOCs varied from those proposed in the 

work plan by limited amounts.  In some instances, the actual reporting limits were slightly 
higher or slightly lower than those proposed.   
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• Additional TPH samples were collected in some zones of contamination along with the 
planned VOC and SVOC samples. 

• MW-002, due to slow recharge and time considerations, was not developed to the extent 
specified in the work plan. 

• Soil samples were not composited as outlined in the work plan.  The majority of samples 
were collected directly from the split spoon and placed in sample jars to minimize volatile 
loss. 

• Two monitoring wells (MW-001 and MW-004) were purged and sampled using a 
decontaminated submersible pump instead of bailing based on good recharge rates and 
amount of water required for purging. 

 
4.2 Data Analysis 
 
Soil samples for analysis of TPH, VOCs, and SVOCs were delivered by Federal Express to 
Laucks Testing Laboratories (940 South Harney Street; Seattle, Washington 98108).  Ground-
water samples for analysis of TPH, VOCs, SVOCs, physical characteristics, metals, dissolved 
chloride, dissolved sulfate, and alkalinity were signed over to a laboratory courier with Trace 
Analysis (6701 Aberdeen Avenue, Suite 9; Lubbock, Texas 79424) for shipment.  All samples 
collected for the SWMU Assessment arrived at their respective laboratories in good condition 
and within temperature requirements (2° C to 6° C).   
 
All chemical samples were extracted and analyzed within Environmental Protection 
Agency (EPA) maximum holding times for each analyte.  Requirements for the soil/water 
sampling and analysis are included in Table 4-7. 
 

Table 4-7.   
Sample Containers, Test Methodologies, Hold Times, and Preservatives  

for Soils and Water. 
 

Soil* Groundwater Analytical  
Parameter 

Analytical 
Method Container Max. Hold 

Time Container Max. Hold Time Preservative 

Physical Characteristics 
Specific Conductivity 

Laboratory pH 
Total Dissolved Solids 

EPA 120.1 
EPA 150.1 
EPA 160.1 

NA NA 1 liter 
Polyethyl. 7 days 4 °C 

Dissolved Chloride EPA 300.0 NA NA 1 liter 
Polyehtyl. 28 days 4 °C 

Dissolved Sulfate EPA 300.0 NA NA 1 liter 
Polyethyl. 28 days 4 °C 

Alkalinity SM 2320B NA NA 1 liter Polyethyl. 28 days 4 °C 

Metals SW 846 6010 NA NA 1 liter 
Polyethyl. 180 days HNO3 pH<2 

VOCs SW 846 8260 4 oz. Glass 14 days 3-40 ml Glass 14 days HCl pH<2 

SVOCs SW 846 8270 4 oz. Glass 14 days 2-1 Liter Amber 
Glass 

7 days extraction / 
40 days analysis 4 °C 

Total Petroleum 
Hydrocarbons - DRO 

SW 846 8015B 
Modification 4 oz. Glass 14 days 3-40 ml Glass 14 days HCL pH<2 

Perchlorate EPA 314.0 NA NA 500 ml Polyethyl. 28 days None 

NA - Not applicable to this analysis 
* preservation for all soil samples is chilling to and maintaining the sample at 4°C (39.2°)  
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4.2.1 Site Specific Geology 
 
The geology of the LC-38 site is characterized by 5 major lithologic facies determined from the 
lithologic logging of cores from 7 soil borings across the LC-38 site.  Figure 4-2 is a north-south 
cross-section showing interpreted lithology across the site.  The lithologic facies are listed as 
follows:  A) Clay Facies; B) Intermixed Facies; C) Clay Facies; D) Intermixed Facies; and 
E) Sand Facies. 
 

 
 

Figure 4-2.  LC-38 Interpreted Cross-Section. 
 
A)  Clay Facies 

The clay facies is located from approximately 100 ft to 110 ft bgs (maximum depth augered) 
and consists of a lean, hard, dry clay.  Minor discontinuous silt lenses are evident in this 
facies.  The depositional environment is likely a meandering fluvial system.  The clay was 
potentially deposited as oxbow lake deposits or back flood plain deposits from crevasse splay 
during flood stage. 

 
B)  Intermixed Facies 

The intermixed facies, from approximately 82 ft to 100 ft bgs, consists of well-sorted fine-
grained sand and silt layers with minor discontinuous silt and clay lenses.  The 
depositional environment is likely that of a meandering fluvial system.  The fine-grained 
sands were likely deposited as either point bar deposits within the stream or more likely as 
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overbank deposits close to the stream.  The silts and clay deposits likely represent finer 
overbank sediments deposited increasingly farther away from the fluvial source.  The 
vertically intermixed nature of the sands, silts, and clays shows the meandering nature of 
the fluvial system over time. 

 
C)  Clay Facies 

The clay facies, from approximately 60 ft to 82 ft bgs, consists of a lean, hard, dry clay 
with very minor well-sorted, fine-grained sand and silt lenses.  The clay was potentially 
deposited as oxbow lake deposits or back flood plain deposits from crevasse splay during 
flood stage.  

 
D)  Intermixed Facies  

This intermixed facies, from approximately 33 ft to 60 ft bgs, consists of well-sorted fine-
grained sand deposits with major discontinuous silt and clay lenses.  As described in the 
intermixed facies above, this facies is likely the result of a meandering fluvial system.         

 
E)  Sand Facies 

The sand facies, from the surface to approximately 33 ft bgs, is dominated by well-sorted, 
fine-grained quartzose sand.  Minor medium-grained sands and trace silt are present in 
this unit.  Very minor discontinuous silt, clay, and caliche lenses are present.  This facies 
likely shows the transition from fluvial deposition to eolian deposition.       

 
4.2.2 Site Specific Hydrogeology 
 
Prior to sampling monitoring wells, the water level was measured to the nearest 0.01 ft with 
an electronic water level indicator.  Water levels in the monitoring wells were measured from 
a mark at the top of the casing (north side of the casing).  The water level indicator probe was 
decontaminated prior to and after use by rinsing with water meeting requirements of ASTM 
Type II reagent water.  Table 4-8 lists all depth to water measurements including surveyed 
(relative) elevation of brass cap and top of casing.  A three-point problem, indicating ground-
water flow direction, has been completed and overlays the LC-38 monitoring wells on Figure 
4-3 (on following page).  Based on the January 2004 depth to water (DTW) measurements 
and ground-water elevation, the ground-water flow direction is to S45ºE.  The ground-water 
gradient across the site is calculated to be 0.001.   

 
Table 4-8.  Depth to Water Measurements. 

 

Well I.D. 
TOC Elevation 

(Relative) 
ft 

Brass Cap Elevation 
(Relative) 

ft 

LOC 
ft 

DTW from TOC 
(January 2004) 

ft 

DTW BGS 
(January 2004) 

ft 

Groundwater 
Elevation (Relative) 

(January 2004) 
ft 

MW-001 1,002.57 1,000 2.57 235.14 232.57 767.43 

MW-002 1,006.34 1,003.92 2.42 239.50 237.08 766.84 

MW-003 1,006.95 1,003.56 2.39 239.18 236.79 766.77 

MW-004 1,005.73 1,003.37 2.36 238.90 236.54 766.83 
TOC Top of Casing.   
DTW Depth to Water.  
LOC Length of Casing. 
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Figure 4-3.  Ground Water Flow Direction (three-point problem). 
 
4.2.3 Soil Data Chemical Analysis 
 
Laboratory analytical results for the soil sample collection and analysis for VOCs and SVOCs 
are included in Appendix D.  Results are tabulated (detects and non-detects) and compared to 
each analytes NMED Soil Screening Level (SSL) or NMED TPH Screening Guideline.  TPH 
DRO results are shown in Table 4-9 (on following page).  For analytes having no NMED SSL, 
an EPA Human Health Screening Level is used.  A discussion of contaminant detections follows 
in this section.  Nature and extent of contamination is discussed in Section 4.3. 
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Table 4-9.  SWMU Assessment TPH DRO.  
 

Sample Identification 
November 2003 Oil Range Organics mg/kg Diesel Range Organics mg/kg 

NMED Screening Level  880 
LC38-DSPL-SB-001-84.0-84.5 110 U 27  
LC38-DSPL-SB-001-99.0-99.5 120 U 29 U 
LC38-DSPL-SB-002-6.0 110 U 28 U 
LC38-DSPL-SB-002-17.0 120 U 31 U 
LC38-DSPL-SB-002-27.0-27.5 100 U 26 U 
LC38-DSPL-SB-002-39.5-40.0 110 U 28 U 
LC38-DSPL-SB-102-39.5-40.0 110 U 28 U 
LC38-DSPL-SB-002-49.5-50.0 120 U 31 U 
LC38-DSPL-SB-002-59.5-60.0 110 U 27 U 
LC38DSPLSB-002-65.7-66.8 740  110000 D 
LC38-DSPL-SB-002-70.0-70.5 120 U 31 U 
LC38-DSPL-SB-102-70.0-70.5 120 U 31 U 
LC38-DSPL-SB-002-74.5-75.0 120 U 30 U 
LC38-DSPL-SB-002-78.0-78.5 110 U 27 U 
LC38-DSPL-SB-002-86.5-87.0 110 U 140  
LC38-DSPL-SB-002-91.0-91.5 100 U 26 U 
LC38-DSPL-SB-002-95.0-95.5 100 U 26 U 
LC38-DSPL-SB-002-99.0-99.5 110 U 26 U 
LC38-DSPL-SB-003-1.5-1.8 100 U 26 U 
LC38-DSPL-SB-003-10.0-10.5 120 U 30 U 
LC38-DSPL-SB-003-20.0-20.5 120 U 29 U 
LC38-DSPL-SB-003-30.0-30.5 110 U 27 U 
LC38-DSPL-SB-003-40.0-40.5 110 U 29 U 
LC38-DSPL-SB-003-50.0-50.5 100 U 26 U 
LC38-DSPL-SB-003-60.0-60.5 120 U 30 U 
LC38DSPL-SB-003-66.-66.5 2800 U 110000 D 
LC38-DSPL-SB-003-67.0-67.5 120 U 170  
LC38-DSPL-SB-003-78.0-78.5 120 U 76  
LC38-DSPL-SB-003-84.0-84.5 110 U 28 U 
LC38-DSPL-SB-003-88.0-88.5 110 U 28 U 
LC38-DSPL-SB-003-94.0-94.5 110 U 28 U 
LC38-DSPL-SB-003-98.5-99.0 110 U 27 U 
LC38-DSPL-SB-004-6.0-6.5 110 U 59  
LC38-DSPL-SB-004-14.0-14.2 110 U 28 U 
LC38-DSPL-SB-004-20.0-20.5 110 U 27 U 
LC38-DSPL-SB-004-30.0-30.5 110 U 26 U 
LC38-DSPL-SB-004-40.0-40.5 110 U 27 U 
LC38-DSPL-SB-104-40.0-40.5 110 U 27 U 
LC38-DSPL-SB-004-50.0-50.5 110 U 27 U 
LC38DSPLSB-004-63.3-63.8 1100 U 38000 D 
LC38-DSPL-SB-004-64.0 120 U 1900  
LC38-DSPL-SB-004-68.0-68.5 120 U 31 U 
LC38-DSPL-SB-004-69.2 110 U 39  
LC38-DSPL-SB-004-75.0 120 U 29 U 
LC38-DSPL-SB-004-80.0-80.5 120 U 30 U 
LC38-DSPL-SB-104-80.0-80.5 120 U 30 U 
LC38-DSPL-SB-004-84.0-85.0 110 U 27 U 
LC38-DSPL-SB-004-90.0 120 U 31 U 
LC38-DSPL-SB-004-95.0 110 U 28 U 
LC38-DSPL-SB-004-96.5-97.0 110 U 28 U 
LC38-DSPL-SB-005-8.5-9.0 110 U 27 U 
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Sample Identification 
November 2003 Oil Range Organics mg/kg Diesel Range Organics mg/kg 

LC38-DSPL-SB-005-20-20.5 100 U 26 U 
LC38-DSPL-SB-005-30-30.5 100 U 26 U 
LC38-DSPL-SB-005-40-40.5 110 U 28 U 
LC38-DSPL-SB-005-49.5-50.5 110 U 26 U 
LC38-DSPLSB-005-59.0-59.2 570 U 10000 D 
LC38-DSPLSB-005-63.-63.5 530 U 26000 D 
LC38-DSPL-SB-005-73.5-74 530 U 8400 D 
LC38-DSPL-SB-005-77.5-77.8 110 U 100  
LC38-DSPL-SB-005-84.9-85.0 110 U 28 U 
LC38-DSPL-SB-005-89.8-90.0 110 U 27 U 
LC38-DSPL-SB-005-92.9-93.2 120 U 33  
LC38-DSPL-SB-005-97.5-97.7 100 U 26 U 
LC38-DSPL-SB-005-103-103.2 110 U 26 U 
LC38-DSPL-SB-005-108-108.5 120 U 29 U 
LC38-DSPL-SB-105-108-108.5 120 U 29 U 
LC38-DSPL-SB-006-7.0-7.3 100 U 26 U 
LC38-DSPL-SB-006-20.0-20.5 110 U 26 U 
LC38-DSPL-SB-006-30.0-30.5 100 U 26 U 
LC38-DSPL-SB-006-39.0-39.5 120 U 30 U 
LC38-DSPL-SB-006-50.0-50.5 110 U 27 U 
LC38-DSPL-SB-006-59.5-60.0 100 U 26 U 
LC38-DSPL-SB-006-69.5-70.0 130 U 32 U 
LC38-DSPL-SB-006-79.5-80.0 120 U 30 U 
LC38-DSPL-SB-006-89.5-90.0 110 U 27 U 
LC38-DSPL-SB-106-89.5-90.0 110 U 27 U 
LC38-DSPL-SB-006-99.0-99.5 110 U 26 U 
LC38-DSPL-SB-007-10.0-10.5 110 U 27  
LC38-DSPL-SB-007-20-20.5 110 U 26 U 
LC38-DSPL-SB-007-30.0-30.5 100 U 26 U 
LC38-DSPL-SB-007-40.0-40.5 110 U 53  
LC38-DSPL-SB-007-50-50.5 110 U 37  
LC38-DSPL-SB-007-59-59.5 600 U 20000 D 
LC38-DSPL-SB-007-61.3-62 3000 U 120000 D 
LC38-DSPL-SB-007-62-62.5 120 U 1400 D 
LC38-DSPL-SB-007-69.5-70.0 120 U 1000  
LC38-DSPL-SB-007-70-70.5 120 U 630  
LC38-DSPL-SB-007-79-79.5 110 U 29 U 
LC38-DSPL-SB-007-83-83.3 110 U 27 U 
LC38-DSPL-SB-007-84.5-85 110 U 27 U 
LC38-DSPL-SB-007-89-89.3 110 U 27 U 
LC38-DSPL-SB-007-97.0-97.3 100 U 25 U 
LC38-DSPL-SB-007-103.3-103 120 U 29 U 
LC38-DSPL-SB-107-103.3-103 120 U 29 U 
LC38-DSPL-SB-007-108.5-108.8 120 U 30 U 

U Not detected at the indicated laboratory reporting limit.  
J Detected below the laboratory reporting limit. 
D The sample was diluted by the laboratory. 

 
4.2.3.1 SB-001 
 
SB-001 is located approximately 240 ft southeast of the leak source.  SB-001 was completed 
outside of the zone of soil contamination for the collection of geotechnical samples.  Sample 
identification numbers for SB-001 and sample depth intervals are included in Table 4-1.  
Geotechnical samples were analyzed for TOC, % solids, soil pH, sieve, and hydrometer analysis.  
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Results for TOC and soil moisture are included in Table 4-10.  Results for the sieve and 
hydrometer analysis are included in Appendix E.  TOC, as a percentage of dry base, ranged from 
not detected to 0.3 %.  Soil pH ranged from 7.4 to 9.1.  Total solids ranged from 81.7 % to 
97.9 % with total moisture ranging from a high of 19.3 % to a low of 2.1 %.  Results from the 
geotechnical analysis may be used in the future for determination of potential remedial 
alternatives at the LC-38 diesel spill. 
 

Table 4-10.   
TOC, Soil pH and % Solids Results from SB-001 Soil Samples. 

 
Sample Identification 

November 2003 
Total Organic Carbon 

(%, dry base) Total Solids % Soil pH 

LC38-DSPL-SB-001-4.5-5.0 0.2  93.5 7.4 
LC38-DSPL-SB-001-9.0-10.0 0.1 U 97.9 8.1 
LC38-DSPL-SB-001-19.0-19.5 0.1 U 91.9 8.7 
LC38-DSPL-SB-001-22.0-23.0 0.1 U 95.1 8.8 
LC38-DSPL-SB-001-29.0-30.0 0.2  89.9 8 
LC38-DSPL-SB-001-34.0-35.0 0.3  91.2 8.3 
LC38-DSPL-SB-001-39.0-40.0 0.2  93.2 7.7 
LC38-DSPL-SB-001-49.0-50.0 0.1 U 92.2 8.2 
LC38-DSPL-SB-001-59.0-60.0 0.1 U 97.3 9.2 
LC38-DSPL-SB-001-69.0-70.0 0.2  81.7 8.7 
LC38-DSPL-SB-001-75.0-77.0 0.2  92.1 9.1 
LC38-DSPL-SB-001-79.0-80.0 0.2  90.2 9.1 
LC38-DSPL-SB-001-89.0-90.0 0.1 U 96.2 8.7 
LC38-DSPL-SB-001-96.5-97.5 0.2  86.3 8 

U Analyte was not detected above the laboratory reporting limit. 

 
 
Due to a PID detection of 1 to 2 ppm VOC measured during field screening, two TPH samples 
were collected from SB-001 that were not planned for in the approved work plan.  One sample 
collected at 84.0 to 84.5 ft bgs had a minor detection of TPH at 27 mg/kg.  The second sample 
collected at 99.0 to 99.5 ft bgs was not detected at a reporting limit of 29 mg/kg.  The 27 mg/kg 
detection is so close to the laboratory reporting limit for TPH that the result is suspect.  The 
NMED TPH Screening Guideline (for residential direct exposure) for diesel fuel #2 is 
880 mg/kg. 
 
4.2.3.2 SB-002 
 
SB-002 is located approximately 114 ft south of the leak source.  Sample identification numbers 
for SB-002 and sample depth intervals are included in Table 4-1.  TPH results (Table 4-9) for 
this boring indicate non-detects from near surface down to approximately 65 ft bgs.  The sample 
from the 65.7-66.8 ft interval had a TPH DRO concentration of 110,000 mg/kg, well above the 
screening guideline of 880 mg/kg.  This interval corresponds to a well-sorted sand lens as 
interpreted from the soil boring lithologic log.  There were no other TPH detections down hole to 
approximately 100 ft bgs, with the exception of the 86.5-87.0 ft interval.  TPH was detected at 
140 mg/kg at this depth.  
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VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the 
65.7-66.8 ft interval due to no field evidence for hydrocarbons above this interval.  VOC 
analytical results, for the 65.7-66.8 ft interval, indicate detections of benzene, toluene, 
ethylbenzene, and xylenes (BTEX) at concentrations of 19,000 µg/kg (NMED SSL 1,900 
µg/kg), 80,0000 µg/kg (NMED SSL 180,000 µg/kg), 76,000 µg/kg (NMED SSL 68,000 µg/kg), 
and 165,000 µg/kg (NMED SSL 63,000 µg/kg), respectively.  The benzene, ethylbenzene, and 
xylenes detections exceeded their respective NMED SSLs.  Low concentrations of VOCs were 
detected in a sample collected from the 70.0-70.5 ft interval.  Additional VOC samples were 
collected at 74.5 ft and 78.0 ft with no detections of note. 
 
SVOC detections mirrored the VOC analytical results.  From the 65.7-66.7 ft sample, 
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at 
320,000 µg/kg (NMED SSL not established), 55,000 µg/kg (NMED SSL 290,000 mg/kg), 
87,000 µg/kg (NMED SSL 2,100,000 µg/kg), 69,000 µg/kg (NMED SSL 53,000 µg/kg), and 
120,000 µg/kg (NMED SSL 1,800,000 µg/kg), respectively.  Of the SVOCs detected, only 
naphthalene exceeded its NMED SSL. 
 
4.2.3.3 SB-003 
 
SB-003 is located approximately 65 ft west-southwest of the leak source.  Sample identification 
numbers for SB-003 and sample depth intervals are included in Table 4-1.  As in SB-002, TPH 
(Table 4-9) results for SB-003 indicate non-detects from near surface down to approximately 
66 ft bgs.  The sample from the 66.0-66.5 ft interval had a TPH DRO concentration of 
110,000 mg/kg, well above the screening guideline of 880 mg/kg.  This interval corresponds to a 
silty-sand lens as interpreted from the soil boring lithologic log.  Minor TPH levels of 170 mg/kg 
and 76 mg/kg were detected in the 67.0 ft and 78.0 ft intervals.  TPH was not detected deeper 
than the 78.0 ft interval. 
 
VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the 
66.0-66.5 ft interval due to no field evidence for hydrocarbons above this interval.  VOC 
analytical results, for this interval, indicate detections of BTEX at concentrations of 9,800 µg/kg 
(NMED SSL 1,900 µg/kg), 52,000 µg/kg (NMED SSL 180,000 µg/kg), 40,000 µg/kg (NMED 
SSL 68,000 µg/kg), and 86,000 µg/kg (NMED SSL 63,000 µg/kg), respectively.  The benzene 
and xylenes detection exceeded their respective NMED SSLs.  No VOCs were detected in the 
67.0 ft interval.  Significant concentrations of BTEX, though well below NMED SSLs, were 
detected in the 71.3-71.5 ft interval.  VOCs were analyzed by not detected below this interval. 
 
SVOC detections mirrored the VOC analytical results.  From the 66.0-66.5 ft sample, 
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at 
310,000 µg/kg (NMED SSL not established), 52,000 µg/kg (NMED SSL 290,000 mg/kg), 
76,000 µg/kg (NMED SSL 2,100,000 µg/kg), 52,000 µg/kg (NMED SSL 53,000 µg/kg), and 
110,000 µg/kg (NMED SSL 1,800,000 µg/kg), respectively.  No SVOCs from this sample were 
detected above the NMED SSLs.  Very low levels of SVOCs were detected at the 67.0 ft 
interval, but were flagged by the laboratory as being less than the laboratory reporting limit.  As 
in the case of the VOCs for this sample, significant concentrations of SVOCs, though below 
NMED SSLs, were detected in the 71.3-71.5 ft interval.  No significant detections of SVOCs 
were found below this depth in SB-003. 
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4.2.3.4 SB-004 
 
SB-004 is located approximately 95 ft north-northeast of the leak source.  Sample identification 
numbers for SB-004 and sample depth intervals are included in Table 4-1.  TPH results 
(Table 4-9) for this boring indicate mostly non-detects from near surface down to approximately 
65 ft bgs.  An anomalous TPH detection of 59 mg/kg was detected at the 6.0 to 6.5 ft interval.  
The sample from the 63.3-63.8 ft interval had a TPH DRO concentration of 38,000 mg/kg, well 
above the screening guideline of 880 mg/kg.  This interval corresponds to a well-sorted sand lens 
as interpreted from the soil boring lithologic log.  The 64.0 ft interval had a TPH concentration 
of 1,900 mg/kg.  There were no other TPH detections down hole to approximately 100 ft bgs, 
with the exception of the 69.2 ft interval.  TPH was detected at 39 mg/kg at this depth.  
 
VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the 
63.3-63.8 ft interval due to no field evidence for hydrocarbons above this interval.  VOC 
analytical results, for this interval, indicate detections of BTEX at concentrations of 14,000 
µg/kg (NMED SSL 1,900 µg/kg), 160,0000 µg/kg (NMED SSL 180,000 µg/kg), 160,000 µg/kg 
(NMED SSL 68,000 µg/kg), and 380,000 µg/kg (NMED SSL 63,000 µg/kg), respectively.  The 
benzene, ethylbenzene, and xylenes detections exceeded their respective NMED SSLs.  
Additional VOC samples were collected below the 63.3-63.8 ft interval with no detections of 
note. 
 
SVOC detections mirrored the VOC analytical results.  From the 63.3-63.8 ft sample, 
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at 
120,000 µg/kg (NMED SSL not established), 20,000 µg/kg (NMED SSL 290,000 mg/kg), 
30,000 µg/kg (NMED SSL 2,100,000 µg/kg), 23,000 µg/kg (NMED SSL 53,000 µg/kg), and 
42,000 µg/kg (NMED SSL 1,800,000 µg/kg), respectively.  No SVOC from this interval 
exceeded its NMED SSL.  No SVOCs of note were detected below the 64.0 ft interval. 
 
4.2.3.5 SB-005 
 
SB-005 is located approximately 40 ft southwest of the leak source.  Sample identification 
numbers for SB-005 and sample depth intervals are included in Table 4-1.  TPH results 
(Table 4-9) for this boring indicate non-detects from near surface down to approximately 59 ft 
bgs.  The sample from the 59.0-59.2 ft interval had a TPH DRO concentration of 10,000 mg/kg, 
well above the screening guideline of 880 mg/kg.  A TPH concentration of 26,000 mg/kg was 
detected in the sample from the 63.0-63.5 ft interval.  The concentration of TPH at the 73.5-
74.0 interval is 8,400 mg/kg.  At 77.5 to 77.8 ft bgs, the TPH concentration is 100 mg/kg. There 
were no other TPH detections down hole to approximately 100 ft bgs, with the exception of the 
92.9-93.2 ft interval.  TPH was detected at 33 mg/kg at this depth.  This detection is suspect 
based on its closeness to the laboratory reporting limit.  
 
VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the 
49.5-50.5 ft interval due to no field indications for hydrocarbons above this interval.  Due to a 
field indication of VOCs present at 49.5 ft and 53.5 ft bgs, VOC and SVOC samples were 
collected.  No VOCs were reported by the laboratory for these two sample intervals.  VOC 
analytical results, for the 59.0-59.2 ft interval, indicate detections of TEX at concentrations of 
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2,300 µg/kg (NMED SSL 180,000 µg/kg), 3,200 µg/kg (NMED SSL 68,000 µg/kg), and 
7,200 µg/kg (NMED SSL 63,000 µg/kg), respectively.  Significant VOC concentrations, though 
lower than applicable NMED SSLs, were detected in the samples collected from the 63.0 ft, 
64.5 ft, 68.0 ft, and 73.5 ft intervals.  Additional VOC samples were collected from the 77.5 ft, 
92.9 ft, 97.5 ft, and 108.0 ft depth intervals with no VOC detections of note. 
 
SVOC detections mirrored the VOC analytical results.  From the 59.0-59.2 ft sample, 
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at 
45,000 µg/kg (NMED SSL not established), 5,500 µg/kg (NMED SSL 290,000 mg/kg), 
5,900 µg/kg (NMED SSL 2,100,000 µg/kg), 7,400 µg/kg (NMED SSL 53,000 µg/kg), and 
16,000 µg/kg (NMED SSL 1,800,000 µg/kg), respectively.  No SVOC exceeded its NMED SSL 
from this sample.  Samples from the 63.0 ft, 64.5 ft, 68.0 ft, and 73.5 ft intervals had SVOC 
concentrations similar to the 59.0 ft interval.  No SVOCs of note were detected below the 73.5 ft 
interval.  Some SVOCs were reported below this depth by the laboratory but flagged as also 
detected in the sample blank indicating laboratory cross-contamination. 
 
4.2.3.6 SB-006 
 
SB-006 is located approximately 89 ft from the leak source.  Sample identification numbers for 
SB-006 and sample depth intervals are included in Table 4-1.  TPH (Table 4-9) was not detected 
in samples from this soil boring.  One VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and 
-2C) sample was collected at the 99.0-99.5 ft interval to ensure no hydrocarbons could be 
detected in this boring.  No hydrocarbons were identified using the field screening methods in 
SB-006.  VOCs and SVOCs were not detected in the 99.0-99.5 ft interval.  
 
4.2.3.7 SB-007 
 
SB-007 is located approximately 27 ft from the leak source.  Sample identification numbers for 
SB-007 and sample depth intervals are included in Table 4-1.  Low concentrations of TPH 
(Table 4-9) were detected in samples from the 10.0 ft, 40.0 ft, and 50.0 ft intervals in SB-007.  
Detections in these intervals were 27 mg/kg, 53 mg/kg, and 37 mg/kg, respectively.  A TPH 
concentration of 20,000 mg/kg was detected in the interval from 59.0-59.5 ft bgs.  TPH increases 
to 120,000 mg/kg in the 61.3-62.0 ft interval.  TPH concentrations decrease to 1,400 mg/kg, 
1,000 mg/kg, and 630 mg/kg in the samples from the 62.0 ft, 69.5 ft, and 70.0 ft intervals, 
respectively.  TPH was not detected below 70.5 ft in SB-007. 
 
Based on PID readings for VOCs read in the field, samples for VOCs (Table D-1A and -1B) and 
SVOCs (D-2A, -2B, and -2C) were collected and analyzed from SB-007 every 5 ft down hole 
beginning at the 20 ft interval.  No VOCs were detected until the 55.0 ft interval.  Increasing 
levels of volatiles (BTEX) are present from the 55.0-55.5 interval to the 61.3-62.0 ft interval.  
BTEX concentrations in this interval are 16,000 µg/kg (NMED SSL 1,900 µg/kg), 76,000 µg/kg 
(NMED SSL 180,000 µg/kg), 53,000 µg/kg (NMED SSL 68,000 µg/kg), and 115,000 µg/kg 
(NMED SSL 63,000 µg/kg), respectively.  The benzene and xylenes detections exceeded their 
respective NMED SSLs.  Decreased concentrations of VOCs were detected from 62.0 ft bgs to 
70.5 ft bgs.  VOCs were not detected below this interval. 
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SVOC detections mirrored the VOC analytical results.  Increasing levels of SVOCs are present 
from the 55.0-55.5 ft interval to the 61.3-62.0 ft interval.  SVOC concentrations in this interval 
(61.3-62.0 ft) for 2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene 
were detected at 420,000 µg/kg (NMED SSL not established), 50,000 µg/kg (NMED SSL 
290,000 mg/kg), 63,000 µg/kg (NMED SSL 2,100,000 µg/kg), 89,000 µg/kg (NMED SSL 
53,000 µg/kg), and 140,000 µg/kg (NMED SSL 1,800,000 µg/kg), respectively.  The 
concentration of naphthalene exceeded its NMED SSL.  Decreased concentrations of SVOCs 
were detected from 62.0 ft bgs to 70.5 ft bgs.  SVOCs were not detected below this interval.    
 
4.2.4 Ground-Water Data Chemical Analysis 
 
All ground-water samples were analyzed for the constituents listed in Table 4-7.  Results for the 
January 2004 sampling event are tabulated in Tables 4-10, 4-11, and 4-12 as compared to their 
respective NMED Water Quality Control Commission (WQCC) Standards.   
 
Various analytes (Table 4-11 on following page) including dissolved cadmium, TDS, chloride, 
and sulfate were detected above their respective WQCC Standards (detections shown in bold).  
These detections are likely representative of natural ground-water conditions at the site.  With 
the exception of dissolved cadmium, all analytes exceeding the WQCC Standards were detected 
at similar concentrations in the up-gradient (MW-001) and down-gradient (MW-002 through 
MW-004) monitoring wells.  Dissolved cadmium was detected only in MW-002.   
     
Based on results from the TPH DRO (Table 4-11), VOC (Table 4-12), and SVOC (Table 4-13) 
sample analysis, there is no indication that diesel contamination has reached ground water.  All 
samples collected from the monitoring wells were non-detect for TPH DRO and SVOCs.  Two 
VOCs (bromodichloromethane and dibromochloromethane) were detected just above their 
respective laboratory reporting limits in MW-002.  Bromodichloromethane was detected at 
1.16 µg/l, above its laboratory reporting limit of 1 µg/l.  Dibromochloromethane was detected at 
1.57 µg/l, above its laboratory reporting limit of 1 µg/l.  An NMED WQCC Standard has not 
been established for these analytes.  Both of these VOCs are trihalomethanes and are likely 
formed as a by-product of chlorination of drinking water.  Since these analytes were only 
detected in MW-002, it is reasonable to assume they are associated with the potable water used 
during development of the well.  An EPA Maximum Contaminant Level (MCL) for drinking 
water has been established for total trihalomethanes at 80 µg/l.  As described in section 4.1.2.1, 
well development of MW-002 may not have removed all potable water used.   No VOCs were 
detected in the remaining monitoring wells.      
 
4.3 Nature and Extent of Contamination 
 
As discussed in Section 3.0, the preliminary sampling event was conducted in February 2001 and 
consisted of the completion and sampling of three soil borings, shown as BH-01, BH-02, and 
BH-03 on Figure 4-1.  The three soil borings were completed on a north-south axis near to the 
source leak (BH-01 was closest to source leak shown in Photograph 2-2).  Due to only three 
borings completed in February 2001, a complete lateral extent of contamination was not 
determined.  An additional 7 borings were planned and completed for the November 2003 event 
(SWMU Assessment) to further characterize the extent of contamination.  
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Table 4-11.   
LC-38 Ground-Water Sample Results for Metals, Alkalinity, Physical Characteristics, 

Anions, Perchlorate, and TPH DRO. 
 

Analyte mg/l 
January 2004 Method WQCC 

Standard 
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Metals        

Dissolved Silver S 6010B 0.05 <0.013 <0.013 <0.013 <0.013 <0.013 
Total Silver S 6010B NE <0.0125 <0.0125 <0.0125 <0.0125 <0.0125 
Dissolved Arsenic S 6010B 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 
Total Arsenic S 6010B NE <0.01 <0.01 <0.01 <0.01 <0.01 
Dissolved Barium S 6010B 1.0 <0.1 <0.1 <0.1 <0.1 <0.1 
Total Barium S 6010B NE <0.1 0.134 <0.1 <0.1 <0.1 
Dissolved Cadmium S 6010B 0.01 <0.025 0.338 <0.025 <0.025 <0.025 
Total Cadmium S 6010B NE <0.005 0.59 <0.005 <0.005 <0.005 
Dissolved Chromium S 6010B 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 
Total Chromium S 6010B NE 0.011 1.76 0.19 0.206 0.037 
Dissolved Lead S 6010B 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 
Total Lead S 6010B NE <0.01 <0.01 <0.01 <0.01 <0.01 
Dissolved Selenium S 6010B 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Total Selenium S 6010B NE <0.05 <0.05 <0.05 <0.05 <0.05 
Dissolved Mercury S 7470A 0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Total Mercury S 7470A NE <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

Alkalinity        

Bicarbonate Alkalinity SM 2320B NE 102 96 100 96 104 
Carbonate Alkalinity SM 2320B NE <1 <1 <1 <1 <1 
Hydroxide Alkalinity SM 2320B NE <1 <1 <1 <1 <1 
Total Alkalinity SM 2320B NE 102 96 100 96 104 

Physical Characteristics        

Specific Conductance (µmhos/cm) SM 2510B NE 11900 6120 10300 10300 11400 
Total Dissolved Solids SM 2540C 1,000 8700 4710 7840 7730 8370 
pH (s.u.) SM 4500-H+ 6-9 7.6 7.5 7.5 7.6 7.6 

Anions        

Chloride E 300.0 250 2500 765 1950 2070 2590 
Sulfate E 300.0 600 2910 2300 3080 3120 3200 

        
Ammonium Perchlorate (µg/l) E 314.0 NE <3.54 6.4 4.17 3.18 <3.54 

        
Total Petroleum Hydrocarbons - DRO Mod. 8015B NE <5 <5 <5 <5 <5 

< Less than the indicated laboratory reporting limit. 
NE Not Established. 
bold Contaminant concentrations is above the NMED WQCC Standard. 
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Table 4-12.  LC-38 Ground-Water Sample Results for VOCs. 

 

Analyte Method 8260 
VOC µg/l January 2004 

WQCC 
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1,1,1,2-Tetrachloroethane NE <1 <1 <1 <1 <1 

1,1,1-Trichloroethane 0.06 <1 <1 <1 <1 <1 

1,1,2,2-Tetrachloroethane 0.01 <1 <1 <1 <1 <1 

1,1,2-Trichloroethane 0.01 <1 <1 <1 <1 <1 

1,1-Dichloroethane 0.025 <1 <1 <1 <1 <1 

1,1-Dichloroethene 0.005 <1 <1 <1 <1 <1 

1,1-Dichloropropene NE <1 <1 <1 <1 <1 

1,2,3-Trichlorobenzene NE <5 <5 <5 <5 <5 

1,2,3-Trichloropropane NE <1 <1 <1 <1 <1 

1,2,4-Trichlorobenzene NE <5 <5 <5 <5 <5 

1,2,4-Trimethylbenzene NE <1 <1 <1 <1 <1 

1,2-Dibromo-3-chloropropane NE <5 <5 <5 <5 <5 

1,2-Dibromoethane (EDB) 0.0001 <1 <1 <1 <1 <1 

1,2-Dichlorobenzene (ortho) NE <1 <1 <1 <1 <1 

1,2-Dichloroethane (EDC) 0.01 <1 <1 <1 <1 <1 

1,2-Dichloropropane NE <1 <1 <1 <1 <1 

1,3,5-Trimethylbenzene NE <1 <1 <1 <1 <1 

1,3-Dichlorobenzene (meta) NE <1 <1 <1 <1 <1 

1,3-Dichloropropane NE <1 <1 <1 <1 <1 

1,4-Dichlorobenzene (para) NE <1 <1 <1 <1 <1 

2,2-Dichloropropane NE <1 <1 <1 <1 <1 

2-Butanone (MEK) NE <5 <5 <5 <5 <5 

2-Chloroethyl vinyl ether NE <5 <5 <5 <5 <5 

2-Chlorotoluene NE <1 <1 <1 <1 <1 

2-Hexanone NE <5 <5 <5 <5 <5 

4-Chlorotoluene NE <1 <1 <1 <1 <1 

4-Methyl-2-pentanone (MIBK) NE <5 <5 <5 <5 <5 

Acetone NE <10 <10 <10 <10 <10 

Acrylonitrile NE <1 <1 <1 <1 <1 

Benzene 0.01 <1 <1 <1 <1 <1 

Bromobenzene NE <1 <1 <1 <1 <1 

Bromochloromethane NE <1 <1 <1 <1 <1 

Bromodichloromethane NE <1 1.16 <1 <1 <1 

Bromoform NE <1 <1 <1 <1 <1 

Bromomethane (methyl bromide) NE <5 <5 <5 <5 <5 

Carbon Disulfide NE <1 <1 <1 <1 <1 
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Analyte Method 8260 
VOC µg/l January 2004 

WQCC 
Standard 
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Carbon Tetrachloride 0.01 <1 <1 <1 <1 <1 

Chlorobenzene NE <1 <1 <1 <1 <1 

Chloroethane NE <1 <1 <1 <1 <1 

Chloroform 0.1 <1 <1 <1 <1 <1 

Chloromethane (methyl chloride) NE <1 <1 <1 <1 <1 

cis-1,2-Dichloroethene NE <1 <1 <1 <1 <1 

cis-1,3-Dichloropropene NE <1 <1 <1 <1 <1 

Dibromochloromethane NE <1 1.57 <1 <1 <1 

Dibromomethane (methylene bromide) NE <1 <1 <1 <1 <1 

Dichlorodifluoromethane  <1 <1 <1 <1 <1 

Ethylbenzene 0.75 <1 <1 <1 <1 <1 

Hexachlorobutadiene NE <5 <5 <5 <5 <5 

Iodomethane (methyl iodide) NE <5 <5 <5 <5 <5 

Isopropylbenzene NE <1 <1 <1 <1 <1 

m,p-Xylene 0.62* <1 <1 <1 <1 <1 

Methylene chloride 0.1 <5 <5 <5 <5 <5 

MTBE 0.1 <1 <1 <1 <1 <1 

Naphthalene NE <5 <5 <5 <5 <5 

n-Butylbenzene NE <1 <1 <1 <1 <1 

n-Propylbenzene NE <1 <1 <1 <1 <1 

o-Xylene 0.62* <1 <1 <1 <1 <1 

p-Isopropyltoluene NE <1 <1 <1 <1 <1 

sec-Butylbenzene NE <1 <1 <1 <1 <1 

Styrene NE <1 <1 <1 <1 <1 

tert-Butylbenzene NE <1 <1 <1 <1 <1 

Tetrachloroethene (PCE) 0.02 <1 <1 <1 <1 <1 

Toluene 0.75 <1 <1 <1 <1 <1 

trans 1,4-Dichloro-2-butene NE <10 <10 <10 <10 <10 

trans-1,2-Dichloroethene NE <1 <1 <1 <1 <1 

trans-1,3-Dichloropropene NE <1 <1 <1 <1 <1 

Trichloroethene (TCE) 0.1 <1 <1 <1 <1 <1 

Trichlorofluoromethane NE <1 <1 <1 <1 <1 

Vinyl Chloride 0.001 <1 <1 <1 <1 <1 
< Less than the indicated laboratory reporting limit.                    
NE Not Established.           
* Standard is for total Xylenes. 
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Table 4-13.  LC-38 Ground-Water Sample Results for SVOCs. 
 

Analyte Method 8270 
SVOC mg/l January 2004 
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1,2,4,5-Tetrachlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
1,2,4-Trichlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
1,2-Dichlorobenzene (ortho) <0.005 <0.005 <0.005 <0.005 <0.005 
1,3-Dichlorobenzene (meta) <0.005 <0.005 <0.005 <0.005 <0.005 
1,4-Dichlorobenzene (para) <0.005 <0.005 <0.005 <0.005 <0.005 
1-Chloronaphthalene <0.005 <0.005 <0.005 <0.005 <0.005 
1-Methylnaphthalene <0.005 <0.005 <0.005 <0.005 <0.005 
1-Naphthylamine <0.005 <0.005 <0.005 <0.005 <0.005 
2,3,4,6-Tetrachlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2,4,5-Trichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2,4,6-Trichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2,4-Dichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2,4-Dimethylphenol <0.005 <0.005 <0.005 <0.005 <0.005 
2,4-Dinitrophenol <0.02 <0.02 <0.02 <0.02 <0.02 
2,4-Dinitrotoluene <0.005 <0.005 <0.005 <0.005 <0.005 
2,6-Dichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2,6-Dinitrotoluene <0.005 <0.005 <0.005 <0.005 <0.005 
2-Chloronaphthalene <0.005 <0.005 <0.005 <0.005 <0.005 
2-Chlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2-Methylnaphthalene <0.005 <0.005 <0.005 <0.005 <0.005 
2-Methylphenol <0.005 <0.005 <0.005 <0.005 <0.005 
2-Naphthylamine <0.005 <0.005 <0.005 <0.005 <0.005 
2-Nitroaniline <0.005 <0.005 <0.005 <0.005 <0.005 
2-Nitrophenol <0.005 <0.005 <0.005 <0.005 <0.005 
2-Picoline <0.005 <0.005 <0.005 <0.005 <0.005 
3,3-Dichlorobenzidine <0.005 <0.005 <0.005 <0.005 <0.005 
3-Methylcholanthrene <0.005 <0.005 <0.005 <0.005 <0.005 
3-Nitroaniline <0.005 <0.005 <0.005 <0.005 <0.005 
4,6-Dinitro-2-methylphenol <0.005 <0.005 <0.005 <0.005 <0.005 
4-Aminobiphenyl <0.005 <0.005 <0.005 <0.005 <0.005 
4-Bromophenyl-phenylether <0.005 <0.005 <0.005 <0.005 <0.005 
4-Chloro-3-methylphenol <0.005 <0.005 <0.005 <0.005 <0.005 
4-Chloroaniline <0.005 <0.005 <0.005 <0.005 <0.005 
4-Chlorophenyl-phenylether <0.005 <0.005 <0.005 <0.005 <0.005 
4-Methylphenol / 3-Methylphenol <0.005 <0.005 <0.005 <0.005 <0.005 
4-Nitroaniline <0.005 <0.005 <0.005 <0.005 <0.005 
4-Nitrophenol <0.005 <0.005 <0.005 <0.005 <0.005 
7,12-Dimethylbenz(a)anthracene <0.005 <0.005 <0.005 <0.005 <0.005 
a,a-Dimethylphenethylamine <0.005 <0.005 <0.005 <0.005 <0.005 
Acenaphthene <0.005 <0.005 <0.005 <0.005 <0.005 
Acenaphthylene <0.005 <0.005 <0.005 <0.005 <0.005 
Acetophenone <0.005 <0.005 <0.005 <0.005 <0.005 
Aniline <0.005 <0.005 <0.005 <0.005 <0.005 
Anthracene <0.005 <0.005 <0.005 <0.005 <0.005 
Benzidine <0.015 <0.015 <0.015 <0.015 <0.015 
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Analyte Method 8270 
SVOC mg/l January 2004 
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Benzo(a)anthracene <0.005 <0.005 <0.005 <0.005 <0.005 
Benzo(a)pyrene <0.005 <0.005 <0.005 <0.005 <0.005 
Benzo(b)fluoranthene <0.005 <0.005 <0.005 <0.005 <0.005 
Benzo(g,h,i)perylene <0.005 <0.005 <0.005 <0.005 <0.005 
Benzo(k)fluoranthene <0.005 <0.005 <0.005 <0.005 <0.005 
Benzoic acid <0.02 <0.02 <0.02 <0.02 <0.02 
Benzyl alcohol <0.005 <0.005 <0.005 <0.005 <0.005 
bis(2-chloroethoxy)methane <0.005 <0.005 <0.005 <0.005 <0.005 
bis(2-chloroethyl)ether <0.005 <0.005 <0.005 <0.005 <0.005 
bis(2-chloroisopropyl)ether <0.005 <0.005 <0.005 <0.005 <0.005 
bis(2-ethylhexyl)phthalate <0.01 <0.01 <0.01 <0.01 <0.01 
Butylbenzylphthalate <0.005 <0.005 <0.005 <0.005 <0.005 
Chrysene <0.005 <0.005 <0.005 <0.005 <0.005 
Dibenzo(a,h)anthracene <0.005 <0.005 <0.005 <0.005 <0.005 
Dibenzo(a,j)acridine <0.005 <0.005 <0.005 <0.005 <0.005 
Dibenzofuran <0.005 <0.005 <0.005 <0.005 <0.005 
Diethylphthalate <0.005 <0.005 <0.005 <0.005 <0.005 
Dimethylphthalate <0.005 <0.005 <0.005 <0.005 <0.005 
Di-n-butylphthalate <0.005 <0.005 <0.005 <0.005 <0.005 
Di-n-octylphthalate <0.005 <0.005 <0.005 <0.005 <0.005 
Diphenylamine <0.005 <0.005 <0.005 <0.005 <0.005 
Diphenylhydrazine <0.005 <0.005 <0.005 <0.005 <0.005 
Ethyl methanesulfonate <0.005 <0.005 <0.005 <0.005 <0.005 
Fluoranthene <0.005 <0.005 <0.005 <0.005 <0.005 
Fluorene <0.005 <0.005 <0.005 <0.005 <0.005 
Hexachlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
Hexachlorobutadiene <0.005 <0.005 <0.005 <0.005 <0.005 
Hexachlorocyclopentadiene <0.005 <0.005 <0.005 <0.005 <0.005 
Hexachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 
Indeno(1,2,3-cd)pyrene <0.005 <0.005 <0.005 <0.005 <0.005 
Isophorone <0.005 <0.005 <0.005 <0.005 <0.005 
Methyl methanesulfonate <0.005 <0.005 <0.005 <0.005 <0.005 
Naphthalene <0.005 <0.005 <0.005 <0.005 <0.005 
Nitrobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
n-Nitrosodimethylamine <0.005 <0.005 <0.005 <0.005 <0.005 
n-Nitroso-di-n-butylamine <0.005 <0.005 <0.005 <0.005 <0.005 
n-Nitrosodi-n-propylamine <0.005 <0.005 <0.005 <0.005 <0.005 
n-Nitrosopiperidine <0.005 <0.005 <0.005 <0.005 <0.005 
p-Dimethylaminoazobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
Pentachlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
Pentachloronitrobenzene <0.005 <0.005 <0.005 <0.005 <0.005 
Pentachlorophenol <0.005 <0.005 <0.005 <0.005 <0.005 
Phenacetin <0.005 <0.005 <0.005 <0.005 <0.005 
Phenanthrene <0.005 <0.005 <0.005 <0.005 <0.005 
Phenol <0.005 <0.005 <0.005 <0.005 <0.005 
Pronamide <0.005 <0.005 <0.005 <0.005 <0.005 
Pyrene <0.005 <0.005 <0.005 <0.005 <0.005 
Pyridine <0.005 <0.005 <0.005 <0.005 <0.005 
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< Less than the indicated laboratory reporting limit. 

The SWMU Assessment sampling event, conducted in November 2003, consisted of the 
completion and sampling of seven soil borings, shown as SB-001 through SB-007 on Figure 4-1.  
SB-002 through SB-007 were completed on a north-south and east-west axis out from 27 ft to 
over 100 ft from the leak source. 
   
Contaminant detects/non-detects from the February 2001 preliminary sampling event were 
tabulated and are presented in Appendix A.  Samples from this event were collected for TPH 
(Table A-1) in soil borings BH-01, BH-02, and BH-03 approximately every 5 to 10 ft down the 
boreholes at the discretion of the sampling team.  Additional samples were collected at various 
depths and analyzed for VOCs (Table A-2), SVOCs (Table A-3), PAHs (Table A-4), and RCRA 
metals (Table A-5).  The bulk of this sampling effort concentrated on TPH concentrations only.  
Few VOC, SVOC, PAH, and RCRA metals samples were collected.   
 
Contaminant detects/non-detects from the November 2003 SWMU Assessment sampling event 
were tabulated and are presented in Appendix D.  Samples from this event were collected for 
TPH (Table 4-9), VOCs (Tables D-1A and D-1B), and SVOCs (Tables D-2A, D-2B, and D-2C).  
The bulk of this sampling effort concentrated on TPH sample collection.  Samples for TPH were 
collected approximately every 10 ft down the boreholes as outlined in the workplan.  If any field 
evidence of contamination was detected at the time of sample collection, the sampling interval 
changed to sample collection every 5 ft until outside of visible contamination.  For intervals with 
visible contamination, VOC and SVOC samples were collected.   
 
Additionally, for determination if contamination has reached ground water, four monitoring 
wells (1 up-gradient and 3 down-gradient) were completed in November 2003 and sampled in 
January 2004.  The up-gradient well was placed to the northwest of the diesel spill while the 
three down-gradient wells were placed approximately 200 ft to the south-southeast, southeast, 
and east-south east of the spill.  The wells were placed as proposed in the approved work plan 
based on calculations of regional ground-water flow to the southeast.  This pattern was chosen to 
ensure that any potential ground-water contamination would be captured if minor variations in 
ground-water flow at the LC-38 site was present.  
 
4.3.1 Extent of Contamination in Soils 
 
Assessment of extent of contamination at the LC-38 diesel spill site is based on the two sampling 
events discussed previously.   
 
4.3.1.1 February 2001 Preliminary Sampling Data Analysis 
 
Table A-1 lists TPH results for the February 2001 sampling event.  TPH was detected in all 
collected samples.  BH-01 had the widest depth range of TPH detections.  TPH was detected at 
9.5 ft below ground surface at 14,000 ppm.  The highest detection for TPH was 49,000 ppm at 
the 64.0-65.0 ft interval.  The trend in BH-01 shows relatively high concentrations of TPH from 
the 9.5 ft interval down to 70.5 ft bgs.  Below this interval, TPH concentrations taper off to less 
than 10 ppm detections.   
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Similar TPH detections in BH-02 (30 ft south of BH-01) are not detected until the 57.0 to 57.5 ft 
interval.  However, concentrations less than 50 ppm were detected from 4.5 ft interval bgs to the 
57 ft interval.  The highest detection in BH-02 was 26,000 ppm at the 59.5 ft to 60.0 ft interval.  
Below this interval, concentrations taper off to less than 10 ppm after the 70.0 ft depth.  
 
BH-03 (25 ft northeast of BH-01) showed a similar TPH trend to BH-02.  Concentrations less 
than 20 ppm were reported from 4.5 ft to 40.0 ft bgs.  Below this interval, TPH concentrations 
increased to 5,200 ppm at 45 ft bgs and to 70,000 ppm at the 67.5 ft interval.  Below the 67.5 ft 
interval, TPH concentrations abruptly reduce to less than 60 ppm concentrations. 
 
VOC results are included in Table A-2.  1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
toluene, and total xylene were detected in BH-01 at the 5.0 ft to 5.5 ft and 49.5 ft to 50.0 ft bgs 
intervals, in BH-02 at the 62.3 ft to 62.7 ft interval, and in BH-03 at the 64.5 ft to 64.9 ft interval.  
These were the only VOC samples collected during this sampling event.  The VOC detection 
intervals match intervals of high TPH concentrations. 
 
SVOC (Table A-3) and PAH (Table A-4) detections, including 2-Methylnaphthalene, 
dibenzofuran, phenanthrene, naphthalene, and pyrene, similarly match depth intervals of highest 
TPH detections.  These compounds are common components of diesel fuel.  Samples for SVOCs 
and the reduced PAH list were only collected where field indication of diesel contamination was 
present.  Like VOCs, these results are biased to known areas of contamination. 
 
Four samples for RCRA metals (Table A-5) were collected during this sampling event.  All 
metals except cadmium were detected.  Arsenic, chromium, and lead were slightly elevated at 
the 65.0 ft interval in BH-02. 
 
Analytical results (mainly TPH) and visual observation show that BH-01 was located close to the 
leak source.  Diesel fuel migrated downward through the sands at the leak until it began to fan 
out laterally 30 ft from the source at approximately 45 ft bgs.  Data from this sampling event 
indicate that the bulk of the diesel fuel contamination is resting in the interval from 57 ft bgs to 
67.5 ft bgs.  The deepest reliable detection for TPH from this event was at the 75.0 ft bgs depth 
in BH-03.  TPH was detected in this interval at 56 ppm. 
 
4.3.1.2 November 2003 SWMU Assessment Data Analysis 
 
Table 6 lists TPH results for the November 2003 sampling event.  The TPH detection pattern for 
all soil borings from this sampling event show TPH concentrations in the 10,000 ppm to 
100,000 ppm range in the 60 ft to 65 ft bgs depth interval.  TPH samples were collected from the 
surface every 10 ft down to this interval.  Above this interval no appreciable concentrations of 
TPH were detected. 
 
VOC analytical results from November 2003 are included in Tables D-1A and D-1B in 
Appendix D.  Samples for VOCs were collected every 5 ft in zones where diesel contamination 
was evident using field screening methods.  Results indicate that the volatiles, including BTEX, 
were detected in some of the collected samples.  The highest concentrations of these analytes 
were concentrated in the 60 ft to 65 ft interval, which corresponds to the interval with the highest 
TPH concentrations. 
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Tables D-2A, D-2B, and D-2C in Appendix D include results from the November 2003 sampling 
event for SVOCs.  SVOCs were sampled every 5 ft in zones where diesel contamination was 
evident from field screening methods.  Results indicate that semi-volatiles including 
2-methylnaphthalene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, dibenzofuran, fluorene, 
naphthalene, phenanthrene and pyrene were detected in some of the collected samples.  These 
compounds are common components of diesel fuel.  As in the case of the VOC and TPH results, 
the highest detections correspond to the 60 ft to 65 ft interval.    
 
4.3.2 Contaminant Plume Modeling 
   
As shown in Figure 4-1, BH-01, BH-02, and BH-03 were completed on a north-south axis near 
to the source leak.  BH-01 was completed closest to the leak.  SB-007 was located along the 
product line approximately 30 ft from BH-01.  SB-005 was completed near the pump terminal.  
SB-004, SB-003, SB-002, and SB-006 were completed up to 100 ft from BH-01 to the north, 
west, south, and east, respectively.  All boring location, to include the February 2001 locations, 
were designed to approximate a cross pattern through the diesel contamination to determine its 
full lateral and vertical extent. 
 
Several methods were used to graphically model TPH contamination at LC-38, including:   
 
1) tabulation of TPH concentrations; 2) modeling TPH concentrations in fence diagrams as 
compared to soil boring lithology; 3) contaminant plume modeling as compared to soil boring 
lithology; and 4) contaminant plume modeling as compared to lithologic fence diagrams of the 
LC-38 site.  All models for the LC-38 diesel contamination are included in Appendix F. 
1)  Table F-1 lists all TPH detections for LC-38 soil borings on an west-east axis (SB-001, 
SB-005, BH-01, SB-007, and SB-006) and north-south axis (SB-004, BH-03, SB-007, BH-02, 
SB-002, and SB-001) compared to their appropriate sampling depth intervals.  Table F-2 lists all 
TPH detections, as above, corrected to their appropriate relative elevations. 
 
2)  Geochemical fence diagrams, based on data gathered from both sampling events, were 
modeled in the RockWare® software program.  The lithology (from soil boring logs) was input 
into the software program along with TPH concentrations and their associated depth intervals.  
All data was then corrected to relative elevations and output as the models shown in Figures F-1 
through F-4.  The geochemical data is contoured using a "cold" to "hot" color scheme.  All 
quadrant locations (NW, NE, SW, and SE) are shown. 
 
3)  Geochemical contaminant plumes were modeled in RockWare® as above.  Figure F-5 
illustrates the approximate TPH plume showing concentrations > 10,000 ppm superimposed on 
soil boring logs.  Figure F-6 illustrates the plume with TPH concentrations > 50,000 ppm.  
TPH concentrations > 75,000 ppm are modeled in Figure F-7. 
 
4)  The TPH plume was modeled (shown in green) in RockWare® as above and superimposed 
on a lithologic fence diagram of the LC-38 site.  Figure F-8 illustrates the TPH contamination in 
a northwest view from above.  Figure F-9 illustrates the same view from below. 
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Contaminant Plume 
 
The vertical extent of diesel fuel contamination at LC-38 and site geology is well understood 
based on models of the site.  The extent of contamination is directly related to site geology and 
amount of fuel spilled.  The amount of fuel lost into the subsurface is estimated to be 
31,000 gallons based on WSMR records.   
 
All models illustrate an inverse mushroom-shaped contaminant plume situated beneath the leak 
source.  The models indicate that the diesel fuel entered the subsurface near BH-01 (relative 
elevation of first encountered contamination at 991 ft) where it migrated near directly downward 
through the eolian fine-grained sands (eolian depositional facies).  Few clay layers are present in 
this facies to impede contaminant migration.  The plume spread out laterally around the relative 
elevation of 942 ft (40 ft -50 ft bgs) at a lateral distance of approximately 30 ft from the leak 
source.  It is interpreted that the fuel encountered the laterally discontinuous clay (low 
permeability) lenses in this zone, which subsequently caused the fuel to spread laterally.  
The discontinuous nature of the clay also allowed for the fuel to continue migrating downward.    
 
The maximum depth of contaminant migration is at the relative elevation of 925 ft 
(approximately 75 ft bgs).  The contaminant plume is supported by the thick continuous clay 
layers of the clay facies located between the relative elevations of 940 ft to 918 ft (60 ft to 
82 ft bgs).  The bulk of the contamination rests above the relative elevation of 931 ft.  The thick, 
continuous clay layers have prevented further downward migration of the diesel fuel.   
 
The models indicate that significant contamination has migrated at least 100 ft laterally from the 
source along the confining clay layers at an approximate relative elevation of 937 ft to 935 ft 
(65 ft to 67 ft bgs).  The maximum extent of lateral contamination from the source is less than 
240 ft as evidenced by the absence of contamination in SB-001. 
 
Diesel Fuel Volume 
 
The reported release for the LC-38 diesel spill is 31,000 gallons.  One issue to account for is the 
volume of diesel in the subsurface at the site.  To resolve this issue, we have calculated the 
apparent volume of diesel in the subsurface at the site based on observed contamination from this 
investigation.  The apparent volume of diesel fuel contamination at this site, as evidenced by the 
soil borings, area extent of contamination and TPH concentrations was calculated to be over 
43,000 gallons.  This estimation was derived by calculating the mass of TPH beneath the 
subsurface at the LC-38 site.  The mass of TPH can be derived by multiplying the (V)olume of 
contaminated soil by the soil's bulk density (pb) by the average (C)oncentration of TPH in the 
contaminated soil (Kuo, 1999).  Therefore, Mass TPH = (V)(pb)(C). 
 
The bulk density (pb) of this soil is assumed to be 51 kg/ft3.  The volume of contaminated soil 
was obtained using the models discussed in Section 4.3.2.  To more accurately determine volume 
(V) of contamination, the contaminated zone was divided into six sections from the near surface 
contamination down to the lowest depth of observed contamination.  The average concentration 
(C) of TPH for each contaminated section was calculated based on observed TPH concentrations 
in each respective zone.  Table 4-14 shows all estimates used in calculating the potential volume 
of diesel fuel in the subsurface beneath the LC-38 AST.  
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Table 4-14.  Estimated Volume of Diesel Fuel. 
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1 10 to 30 =20 7 x 7 980 51 14,800 739 244 

2 30 to 40 = 10 10 x 10 1,000 51 15,000 765 252 

3 40 to 58 = 18 30 x 30 16,200 51 17,885 14,777 4,880 

4 58 to 64 = 6 60 x 60 21,600 51 19,363 21,330 7,044 

5 64 to 65 = 1 150 x 150 22,500 51 62,914 72,194 23,842 

6 65 to 70 = 5 65 x 65 21,125 51 20,040 21,590 7,130 

Total 43,392 
*  To convert Mass TPH to Volume, we assume density of diesel fuel is 0.80 kg/l.   
Liters of diesel is then converted to gallons by dividing by 3.785 liters per gallon. 

 
Based on the calculation of apparent volume of diesel fuel, we are confident that the bulk of 
contaminant extent has been captured by this investigation.  The 43,392 gallon estimate is 
approximately 30 % more than the reported release of 31,000 gallons which provides a wide 
margin for errors in estimation.  Had the above calculations indicated only a fraction of the 
reported 31,000 gallons, then additional investigation would be warranted. 
 
5.0 BASELINE RISK ASSESSMENT 
 
5.1 Risk Based Decision Making Analysis 
 
To determine the need for remediation and applicable cleanup targets at the LC-38 site, a risk 
analysis was performed following the Risk Based Decision Making Process (RBDMP) for 
petroleum releases, developed by the NMED Underground Storage Tank (UST) Bureau (NMED, 
2000) (renamed to Petroleum Storage Tank Bureau in 2003).  A NMED Tier 1 evaluation was 
performed for the contaminated portion of the LC-38 site.  A Tier 1 analysis requires little site-
specific chemical and hydraulic data and provides a conservative comparison of observed site 
contaminant concentrations to applicable Risk Based Screening Levels (RBSLs).  Should 
observed contaminant concentrations exceed RBSLs in any medium for which a receptor 
pathway is potentially complete, either a higher tier risk analysis or remediation of the site to 
Tier 1 RBSLs are typically required. 
  
5.1.1 Extent of Contamination 
 
As discussed in Section 4.3, the LC-38 site is contaminated with diesel in one spatially distinct 
area.  A total of 25 soil samples (from the two sampling events) were contaminated to above 
detection limits of at least one organic compound.  For this RBDMP, the location of soil samples 
found to be contaminated during both investigations is assumed to be located in the 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

 44

contamination source area.  Sample results were not used if no VOC/SVOCs were detected, 
except as discussed below. 
  
Table 5-1 provides a complete list of sample intervals used to determine the extent of 
contamination.  Samples from two intervals that are not contaminated were included in the table.  
These non-detect samples are considered to be within the soil source area as the sample intervals 
both above and below are contaminated.  Two boreholes, SB-01 and SB-06, did not encounter 
contamination and were not included in the table. 
 

Table 5-1.  Sample Intervals with COC Contamination. 
 

BH-01 BH-02 BH-03 SB-02 SB-03 SB-04 SB-05 SB-07 

5.0 – 5.5 58.5-59.0 49.5-50.0 65.7-66.8 66.0-66.5 63.3-63.8 59.0-59.2 55.0-55.5 
29.5-30.0 62.4-62.8 64.5-64.9 70.0-70.5 67.0-67.5* 64.0 63.0-63.5 59.0-59.5 

44.5-45.0*    71.3-71.5  64.5-64.7 61.3-62.0 
49.5-50.0      68.0-68.5 62.0-62.5 
70.0-70.5      73.5-74.0 69.5-70.0 

       70.0-70.5 
* - Indicates sample interval was not contaminated, 0.5 RBSL used to determine representative concentration 

 
5.1.2 Site Conceptual Exposure Scenario 
 
Because WSMR will maintain administrative control of the current missile range property ad 
infinitum, the LC-38 site is situated miles from the WSMR boundary, and access onto WSMR by 
the public is restricted, all resident child and adult pathways are currently incomplete for the site.  
However, the AST and associated equipment will eventually be demolished and removed from 
the site.  Should land use change in the future to allow construction of residences, and should a 
residence be constructed directly above the localized contaminant source area, the indoor 
inhalation pathway for vapor migration from subsurface soils could conceivably be complete.  
In addition, no commercial facilities are located around the source area of the site and future 
construction is not anticipated.   Therefore, all exposure scenarios for commercial workers are 
currently incomplete.  However, future land use would not prohibit the construction of a military 
or contractor facility at the site.  Again, if this construction were to occur directly above the 
localized contaminant source area, the indoor inhalation pathway for vapor migration from 
subsurface soils could conceivably be complete.  The groundwater ingestion pathway is 
incomplete because no drinking or irrigation water wells are located within a 10-mile radius of 
the site due to total dissolved solids in the area exceeding 8,000 mg/L. 
 
Construction workers working outdoors up to a depth of 15-foot could inhale volatilized 
compounds from contaminated soils.  As a result, the outdoor inhalation pathway for 
construction workers seeking to cleanup the site is considered complete.  In addition, those 
construction workers could be exposed to contaminated subsurface soil during site cleanup 
activities; therefore, the onsite “soil ingestion, inhalation, and dermal contact” pathway is 
considered complete.  Because of the large distance between the site and the WSMR boundary, 
all off-site pathways are incomplete. 
 
No RBDMP organic compounds were detected in groundwater at the LC-38 site.  However, this 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

 45

risk analysis includes evaluation of representative soil concentrations protective of groundwater.  
The results are provided in the Tier 1 report included in Appendix G. 
 
5.1.3 Representative Concentrations 
 
The NMED RBDMP requires that representative concentrations be calculated and compared to 
RBSLs.  The NMED requires that representative soil concentrations be calculated by averaging 
all laboratory analyses obtained from samples in the source area of contamination.  While 
calculating the average concentration, one must note the following: 
 

1. Non-detect soil samples within the soil source are considered contaminated to half the 
applicable detection limit. 

2. Laboratory results from soil borings peripheral to the source should not be used. 
3. Hotspots and discrete areas of contamination may require additional evaluation. 

 
For this risk analysis, it was assumed that all soil samples in which at least one contaminant of 
concern (COC) was measured above detection limits were derived from the soil source.  Non-
detect samples sandwiched between contaminated samples were included in the calculation of 
representative concentrations and assigned half the applicable RBSL. 
 
Approximately half the RBDMP COCs for diesel were not detected during laboratory analysis, 
including anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, dibenz(a-h)anthracene, and fluoranthene.  Table G-1 in 
Appendix G outlines the method used to calculate representative concentrations for each 
detected RBDMP COC in the contaminated area at the LC-38 site. 
 
In the case of groundwater, 4 monitoring wells were installed during the November 2003 
investigation, one up gradient and 3 down gradient.  No RBDMP organic COCs were found 
above detection limits during sampling in January 2004.  As a result, this route of exposure was 
not evaluated. 
 
5.1.4 Comparison of Representative Concentrations to Tier 1 RBSLs 
 
Representative concentrations for the majority of observed COCs exceeded RBSLs for future 
land use scenarios for both on-site residents (child and adult) and on-site commercial workers 
(Table 5-2).  All construction worker scenarios were well within RBSLs (Appendix G), and it is 
inferred that soil concentrations are protective of current and future, on-site construction workers 
at the site. 
 
To evaluate whether soil concentrations are protective of groundwater, the RBDMP requires that 
an unsaturated soil configuration be identified for the site based on the thickness of the 
contaminated zone and transport zones.  Once the configuration is determined the appropriate 
RBSLs can be used from Table 4-12 of the New Mexico Underground Storage Tank Bureau’s 
Guidelines for Corrective Action (March 13, 2000).  For this risk analysis, RBSLs were selected 
using most conservative values for determining the contaminated zone (69 feet) and transport 
zone (158 feet) thicknesses.  These thicknesses fall between the values listed in Table 4-12 so the 
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next highest contaminated zone thickness (100 feet) and the next lowest transport zone thickness 
(140 feet) were used to arrive at a Tier 1 unsaturated zone soil configuration of 55.  Table 4-15 in 
the Guidelines for Corrective Action indicate that RBSLs are not computed for this 
configuration, as contaminants will not reach groundwater in 40 years. 
 

Table 5-2.  Representative Concentrations vs. RBSLs. 
 

Sub-Surface Soil (Indoor Inhalation Of Vapors) 

Contaminants Of 
Concern 

Representative 
Concentration [mg/kg] 

RBSLs 
[mg/kg] 

On-Site Resident 
(Child and Adult) 

On-Site Commercial 
Worker 

ORGANICS 
Benzene 66.32 207 X X 
Toluene 1530.57 1.88 X X 

Ethylbenzene 1226.63 36.9 X X 
Xylenes (Total) 1502.05 2.59 X X 

POLYCYCLIC AROMATIC HYDROCARBONS 
Acenaphthene 5585.20 2570 X  

Total Naphthalenes 430.06 34.5 X X 

 
 
5.2 Screening Level Ecological Risk Assessment 
 
A wildlife biologist conducted a site visit to collect data and descriptive information necessary 
for the completion of the Screening-Level Ecological Risk Assessment / Scoping Assessment / 
Site Assessment Checklist provided by NMED.  This information gathered for completion of 
the checklist included the identification of viable ecological habitat, biological receptors 
associated with the site, and potential exposure pathways.  The completed checklist is included 
in Appendix H.  Results of the checklist indicate that further ecological assessment is not 
warranted at this time. 
 
6.0 CONCLUSIONS 
 
The purpose of this SWMU Assessment is to further characterize the geology and hydrology of 
the diesel spill site, the extent of contamination in soils and ground water, and determine future 
actions for the site based on a Risk Based Decision Making Analysis.  Activities for this 
investigation were completed according to the NMED approved work plan titled "Work Plan 
for the RCRA Facility Investigation at the Launch Complex 38 Site on White Sands 
Missile Range."  
 
Results of this SWMU Assessment indicate that a significant amount of diesel fuel leaked into 
the subsurface at LC-38 from a 150,000 gallon diesel AST.  Contamination resulting from this 
release has reached a maximum depth of approximately 75 ft bgs.  The bulk of contamination 
does not extend below 67 ft bgs.  The contaminant plume is supported by the thick laterally 
continuous clay layer approximately 22 ft thick existing at 60 ft to 82 ft bgs .  The thick, 
continuous clay layer has prevented further downward migration of the diesel fuel.  
Significant contamination has migrated at least 100 ft laterally from the source along the 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

 47

confining clay layers at approximately 65 ft to 67 ft bgs.  This investigation was unable to 
determine exact lateral extent of contamination but has determined the extent to be less than 
240 ft from the source. 
 
Ground-water monitoring wells installed and sampled during this investigation show that depth 
to regional ground water is greater than 230 ft bgs.  No perched water bearing zones are present.  
Analytical results from ground-water samples indicate contamination has not reached the 
regional water table. 
 
Based on the RBDMP developed by the NMED UST Bureau, it is determined that the current 
land use exposure scenario for off-site residents and commercial workers is incomplete.  
However, construction workers working outdoors up to a depth of 15-foot bgs could inhale 
volatilized compounds from contaminated soils.  As a result, the outdoor inhalation pathway for 
potential construction workers at the site is considered complete.  However, all construction 
worker scenarios were well within RBSLs and it is inferred that soil concentrations are 
protective of current and future, on-site construction workers at the site. 
   
In evaluating future land use, the indoor inhalation pathway for vapor migration from subsurface 
soils could be complete if a facility or residence is constructed over the contaminated site.  
Pathways for future land use would be complete for on-site commercial or on-site residential 
land use.  Representative concentrations for the majority of observed COCs exceeded RBSLs for 
future land use scenarios for both on-site commercial and on-site residents.  The groundwater 
ingestion pathway is incomplete because no drinking or irrigation water wells are located within 
a 10-mile radius of the site and due to total dissolved solids in the area exceeding 8,000 mg/L.     
 
7.0 RECOMMENDATIONS 
 
The AST at LC-38 will remain part of the Defense Fuels Agency Military Ready Reserve Pool.  
There are no plans for removal of the AST at this time.  The AST is currently empty and will 
remain so until it is made ready for use.  WSMR may repair the fuel lines at the site and continue 
to use the AST for the reserve storage of diesel fuel.  WSMR will maintain this site as an 
industrial site for the foreseeable future.   
 
Based on current land use, no exposure pathways are considered complete at this time.  No 
residential areas will be built for the foreseeable future and no construction activities are planned 
for this site.  Based on these findings, the site is currently protective of human health and 
ecological exposure. 
 
WSMR proposes No Further Remedial Action at this site.  The WSMR Real Property Planning 
Board will zone this site as off limits for future commercial/residential use.  As an additional 
safeguard, WSMR will monitor the wells at the site on an annual basis for 10 years using an 
interface probe for determination if fuel is present on the water table.  Additionally, WSMR will 
annotate the Real Property Inventory to reflect that should the AST be removed, any remaining 
contaminated materials within 15 feet of the final land surface would be subject to remediation. 
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Table A-1.   
TPH Results for the February 2001 Preliminary Investigation Sampling Event. 

 
Sample Identification 
February 2001 Event 

Diesel Range Organics   
µg/kg 

24068-SB01-(9.5-10.0)-0201 14000000  
24068-SB01-(17.5-18.0)-0201 11000000  
24068-SB01-(24.5-25.0)-0201 17000000  
24068-SB01-(29.5-30.0)-0201 21000000  
24068-SB01-(34.5-35.0)-0201 16000000  
24068-SB01-(39.5-40.0)-0201 14000000  
24068-SB01-(44.5-45.0)-0201 21000000  
24068-SB01-(49.5-50.0)-0201 10000000  
24068-SB01-(54.5-55.5)-0201 24000000  
24068-SB01-(59.5-60.0)-0201 11000000  
24068-SB01-(64.5-65.0)-0201 49000000  
24068-SB01-(69.5-70.0)-0201 420000  
24068-SB01-(70.0-70.5)-0201 3000000  
24068-SB01-(79.5-80.0)-0201 2200 J 
24068-SB01-(104.5-105.0)-0201 1100 J 
24068-SB02-(4.5-5.0)-0201 16000  
24068-SB02-(9.5-10.0)-0201 6100 J 
24068-SB02-(14.5-15.0)-0201 8400 J 
24068-SB02-(19.5-20.0)-0201 24000  
24068-SB02-(24.5-25.0)-0201 14000  
24068-SB02-(34.5-35.0)-0201 13000  
24068-SB02-(39.5-40.0)-0201 1100 J 
24068-SB02-(44.5-45.0)-0201 820 J 
24068-SB02-(54.5-55.0)-0201 27000  
24068-SB02-(57.0-57.5)-0201 20000000  
24068-SB02-(59.5-60.0)-0201 26000000  
24068-SB02-(64.5-65.0)-0201 180000  
24068-SB02-(67.0-67.5)-0201 6800000  
24068-SB02-(69.5-70.0)-0201 160000  
24068-SB02-(74.5-75.0)-0201 1400 J 
24068-SB03-(4.5-5.0)-0201 1400 J 
24068-SB03-(9.5-10.0)-0201 1800 J 
24068-SB03-(14.5-15.0)-0201 1400 J 
24068-SB03-(19.5-20.0)-0201 1400 J 
24068-SB03-(24.5-25.0)-0201 15000  
24068-SB03-(29.5-30.0)-0201 3600 J 
24068-SB01-(34.5-35.0)-0201 4500 J 
24068-SB03-(39.5-40.0)-0201 3700 J 
24068-SB03-(44.5-45.0)-0201 5200000  
24068-SB03-(54.5-55.0)-0201 21000000  
24068-SB03-(53.7-54.2)-0201 30000000  
24068-SB03-(59.5-60.0)-0201 5000000  
24068-SB03-(64.5-65.0)-0201 12000000  
24068-SB03-(67.0-67.5)-0201 70000000  
24068-SB03-(69.5-70.0)-0201 23000  
24068-SB03-(74.5-75.0)-0201 56000  
24068-SB03-(79.5-80.0)-0201 1200 J 

J Detected below the laboratory reporting limit. 
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Table A-2.   
VOC Results from the February 2001 Preliminary Investigation Sampling Event. 

 

Analyte VOC Method 8260  
µg/kg 

February 2001 Event 
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1,1,1,2-Tetrachloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,1,1-Trichloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,1,2,2-Tetrachloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,1,2-Trichloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,1-Dichloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,1-Dichloroethene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,1-Dichloropropene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2,3-Trichlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2,3-Trichloropropane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2,4-Trichlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2,4-Trimethylbenzene 5.1 ND 49000  35000  17000  3700  
1,2-Dibromo-3-chloropropane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2-Dibromomethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2-Dichlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2-Dichloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,2-Dichloropropane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,3,5-Trimethylbenzene 5.1 ND 160000  110000  56000  15000  
1,3-Dichlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,3-Dichloropropane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,4-Dichlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1-Chlorohexane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
2,2-Dichloropropane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
2-Butanone 10 ND 4600 ND 9600 ND 1200 ND 590 ND 
2-Chlorotoluene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
2-Hexanone 10 ND 4600 ND 9600 ND 1200 ND 590 ND 
4-Chlorotoluene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
4-Methyl-2-pentanone 10 ND 4600 ND 9600 ND 1200 ND 590 ND 
Acetone 10 ND 4600 ND 9600 ND 1200 ND 16000  
Benzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Bromobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Bromodichloromethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Bromodichloromethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Bromoform 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Bromomethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Carbon tetrachloride 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Chlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Chloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Chloroform 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Chloromethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
cis-1,2-Dichloroethene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
cis-1,3-Dichloropropene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Dibromochloromethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Dibromomethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Dichlorodifluoromethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Ethylbenzene 5.1 ND 2300 ND 44000  13000  9000  
Hexachlorobutadiene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Isopropylbenzene 5.1 ND 2300 ND 21000 ND 8300  15000  
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Analyte VOC Method 8260  
µg/kg 

February 2001 Event 
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Methylene chloride 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
n-Butylbenzene 5.1 ND 2300 ND 4800 ND 610 ND 9100  
n-Propylbenzene 5.1 ND 2300 ND 4800 ND 610 ND 5900  
Naphthalene 5.4  2300 ND 4800 ND 610 ND 27000  
p-Isopropyltoulene 5.1 ND 2300 ND 4800 ND 610 ND 4100  
sec-Butylbenzene 5.1 ND 2300 ND 4800 ND 610 ND 9400  
Styrene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
tert-Butylbenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Tetrachloroethene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Toluene 5.1 ND 47000  33000 ND 6700  9100  
trans-1,2-Dichloroethene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
trans-1,3-Dichloropropene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Trichloroethene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Trichlorofluoromethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Vinyl chloride 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
Xylene (total) 5.1 ND 24000  30000  8900  55000  

ND Not Detected at the indicated laboratory reporting limit. 
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Table A-4.   
PAH Results for the February 2001 Preliminary Investigation Sampling Event. 

 

Analyte  
PAH Method 8270  

µg/kg 
February 2001 Event 

24
06

8-
SB

01
-(

70
.0

-7
0.

5)
-0

20
1 

24
06

8-
SB

01
-(

75
.0

-7
5.

5)
-0

20
1 

24
06

8-
SB

01
-(

10
4.

5-
10

5.
0)

-0
20

1 

24
06

8-
SB

02
-(

29
.5

-3
0.

0)
-0

20
1 

24
06

8-
SB

02
-(

79
.5

-8
0.

0)
-0

20
1 

24
06

8-
SB

03
-(

40
.5

-4
1.

0)
-0

20
1 

24
06

8-
SB

03
-(

77
.0

-7
7.

5)
-0

20
1 

24
06

8-
SB

03
-(

82
.0

-8
2.

5)
-0

20
1 

Acenaphthene 440  18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Acenaphthylene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Anthracene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Benzo(a)anthracene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Benzo(a)pyrene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Benzo(b)fluoranthene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Benzo(g,h,I)perylene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Benzo(k)fluoranthene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Chrysene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Dibenzo(a,h)anthracene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Fluoranthene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Fluorene 720  18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Indeno(1,2,3-c,d)pyrene 19 ND 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Naphthalene 580  14 J 10 J 9.9 J 13 J 23 ND 19 ND 20 ND 

Phenanthrene 1200 E 18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

Pyrene 49  18 ND 19 ND 17 ND 19 ND 23 ND 19 ND 20 ND 

ND Not Detected at the indicated laboratory reporting limit. 
J Detected below the laboratory reporting limit. 
E Detection exceeded the upper limit of the calibration curve. 

 
 
 
 

Table A-5.   
RCRA Metal Results for the February 2001 Preliminary Investigation Sampling Event. 

 
Sample Identification 
February 2001 Event 

mg/kg 
Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

24068-SB01-(0.0)-0201 1.54  110  0.352 ND 3.3  7.30  0.1  0.384  0.7 ND 

24068-SB01-(5.0-5.5)-0201 3.68  100  0.376 ND 7.4  6.11  0.04 ND 0.725  0.75 ND 

24068-SB01-(49.5-50.0)-0201 2.13  110  0.399 ND 4.3  6.44  0.09  1.17  0.8 ND 

24068-SB02-(65.0-65.1)-0201 6.61  26  0.413 ND 8.3  10.6  0.06  0.413 ND 0.83 ND 

 ND Not Detected at the indicated laboratory reporting limit. 

 
 



 

 

APPENDIX B 
 

Lithologic Logs for Soil Borings from the SWMU Assessment 

























































































































 

 

APPENDIX C 
 

Monitoring Well Lithologic Logs and Well Completion Diagrams 
from the SWMU Assessment 
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SWMU Assessment Analytical Results - Tabulated 
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Table D-1A.  VOC Results from the November 2003 SWMU Assessment Sampling Event. 
 

Analyte Method 8260 
µg/kg 

November 2003 

NMED  
SSL 

L
C

38
-D

SP
L

-S
B

-0
02

-6
5.

7-
66

.8
 

L
C

38
-D

SP
L

-S
B

-0
02

-7
0.

0-
70

.5
 

L
C

38
-D

SP
L

-S
B

-1
02

-7
0.

0-
70

.5
 

L
C

38
-D

SP
L

-S
B

-0
02

-7
4.

5-
75

.0
 

L
C

38
-D

SP
L

-S
B

-0
02

-7
8.

0-
78

.5
 

L
C

38
-D

SP
L

-S
B

-0
03

-6
6.

0-
66

.5
 

L
C

38
-D

SP
L

-S
B

-0
03

-6
7.

0-
67

.5
 

L
C

38
-D

SP
L

-S
B

-0
03

-7
1.

3-
71

.5
 

L
C

38
-D

SP
L

-S
B

-0
03

-7
8.

0-
78

.5
 

L
C

38
-D

SP
L

-S
B

-0
04

-6
3.

3-
63

.8
 

L
C

38
-D

SP
L

-S
B

-0
04

-6
8.

0-
68

.5
 

L
C

38
-D

SP
L

-S
B

-0
05

-4
9.

5-
50

.5
 

L
C

38
-D

SP
L

-S
B

-0
05

-5
3.

5-
54

.0
 

L
C

38
-D

SP
L

-S
B

-0
05

-5
9.

0-
59

.2
 

L
C

38
-D

SP
L

-S
B

-0
05

-6
3.

0-
63

.5
 

L
C

38
-D

SP
L

-S
B

-0
05

-6
4.

5-
64

.7
 

L
C

38
-D

SP
L

-S
B

-0
05

-6
8-

68
.5

 

L
C

38
-D

SP
L

-S
B

-0
05

-7
3.

5-
74

.0
 

L
C

38
-D

SP
L

-S
B

-0
05

-7
7.

5-
77

.8
 

L
C

38
-D

SP
L

-S
B

-0
05

-9
2.

9-
93

.2
 

L
C

38
-D

SP
L

-S
B

-0
05

-9
7.

5-
97

.7
 

L
C

38
-D

SP
L

-S
B

-0
05

-1
03

-1
03

.2
 

L
C

38
-D

SP
L

-S
B

-0
05

-1
08

-1
08

.5
 

L
C

38
-D

SP
L

-S
B

-1
05

-1
08

-1
08

.5
 

1,1,1-Trichloroethane 5.1E+5 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
1,1,2,2-Tetrachloroethane 3.6E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
1,1,2-Trichloroethane 7.9E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
1,1-Dichloroethane 5.6E+5 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
1,1-Dichloroethene 8.1E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
1,2-Dichloroethane 3.3E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
1,2-Dichloropropane 3.5E+2* 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
2-Butanone 3.7E+6 4400 U 13 U 12 U 12 U 11 U 95 U 12 U 110 U 12 U 110 U 12 U 10 U 11 U 2200 U 4200 U 1100 U 1200 U 4200 U 11 U 12 U 10 U 10 U 11 U 11 U 
2-Hexanone NE 4400 U 13 U 12 U 12 U 11 U 95 U 12 U 110 U 12 U 110 U 12 U 10 U 11 U 2200 U 4200 U 1100 U 1200 U 4200 U 11 U 12 U 10 U 10 U 11 U 11 U 
4-Methyl-2-pentanone NE 4400 U 13 U 12 U 12 U 11 U 95 U 12 U 110 U 12 U 110 U 12 U 10 U 11 U 2200 U 4200 U 1100 U 1200 U 4200 U 11 U 12 U 10 U 10 U 11 U 11 U 
Acetone 1.6E+6* 4400 U 18  11 J 5 J 6 J 95 U 12 U 24 J 5 J 110 U 3 J 10 U 12  2200 U 4200 U 1100 U 1200 U 4200 U 11 U 12 U 10 U 10 U 11 U 11 U 
Benzene 6.4E+3 19000  5  2 J 4 U 3 U 9800 D 4 U 770  4 U 14000 JD 2 J 3 U 3 U 670 U 1300 U 500  360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Bromodichloromethane 9.6E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Bromoform 6.2E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Bromomethane 3.7E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Carbon disulfide 3.6E+5* 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Carbon tetrachloride 1.6E+3 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Chlorobenzene 1.4E+5 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Chloroethane 3.0E+3** 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Chloroform 3.8E+2 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Chloromethane 1.2E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
cis-1,2-Dichloroethene 4.1E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
cis-1,3-Dichloropropene NE 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Dibromochloromethane 1.0E+3* 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Dichlorodifluoromethane 9.0E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Ethylbenzene 6.8E+4 76000  61  33  4 U 3 U 40000 D 4 U 9100 D 4 U 160000 D 4 U 3 U 3 U 3200  7800  5500  2000  6300  3 U 4 U 3 U 3 U 3 U 3 U 
m,p-Xylene 6.3E+4^ 110000  110  56  1 J 3 U 58000 D 4 U 14000 D 4 U 250000 D 1 J 3 U 3 U 4800  12000  8500  3200  9900  3 U 4 U 3 U 3 U 3 U 3 U 
Methyl tert-butyl ether 6.1E+6 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Methylene chloride 8.9E+3* 440 J 4 U 4 U 4 U 3 U 28 U 25 B 32 U 4 U 33 U 4 U 11 B 12 B 670 U 1300 U 340 U 360 U 1300 U 15 B 18 B 9 B 16 B 27 B 34 B 
o-Xylene 6.3E+4^ 55000  61  34  4 U 3 U 28000 D 4 U 6900 D 4 U 130000 D 4 U 3 U 3 U 2400  5800  4000  1500  4800  3 U 4 U 3 U 3 U 3 U 3 U 
Styrene 1.7E+6* 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Tetrachloroethene 4.9E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 42  4 U 24 J 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Toluene 1.8E+5 80000 D 37  16  2 J 3 U 52000 D 4 U 7200 D 4 U 160000 D 3 J 3 U 3 U 2300  6600  5200  1500  5100  3 U 4 U 3 U 3 U 3 U 3 U 
trans-1,2-Dichloroethene 6.0E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
trans-1,3-Dichloropropene NE 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Trichloroethene 1.6E+4 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Trichlorofluoromethane 3.9E+5* 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 
Vinyl chloride 2.1E+2 1300 U 4 U 4 U 4 U 3 U 28 U 4 U 32 U 4 U 33 U 4 U 3 U 3 U 670 U 1300 U 340 U 360 U 1300 U 3 U 4 U 3 U 3 U 3 U 3 U 

U Not detected at the indicated laboratory reporting limit.  
J Detected below the laboratory reporting limit. 
D Sample was diluted. 
B Analyte was also detected in the sample blank. 
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Table D-1B.  VOC Results from the November 2003 SWMU Assessment Sampling Event. 
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1,1,1-Trichloroethane 5.1E+5 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
1,1,2,2-Tetrachloroethane 3.6E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
1,1,2-Trichloroethane 7.9E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
1,1-Dichloroethane 5.6E+5 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
1,1-Dichloroethene 8.1E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
1,2-Dichloroethane 3.3E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
1,2-Dichloropropane 3.5E+2* 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
2-Butanone 3.7E+6 11 U 10 U 10 U 10 U 12 U 11 U 11 U 11 U 1200 U 2400 U 12000 U 1200 U 12 U 1200 U 11 U 10 U 11 U 11 U 10 U 12 U 
2-Hexanone NE 11 U 10 U 10 U 10 U 12 U 11 U 11 U 11 U 1200 U 2400 U 12000 U 1200 U 12 U 1200 U 11 U 10 U 11 U 11 U 10 U 12 U 
4-Methyl-2-pentanone NE 11 U 10 U 10 U 10 U 12 U 11 U 11 U 11 U 1200 U 2400 U 12000 U 1200 U 12 U 1200 U 11 U 10 U 11 U 11 U 10 U 12 U 
Acetone 1.6E+6* 11 U 20  15  9 J 16  13  14  24  1200 U 2400 U 12000 U 1200 U 13  1200 U 9 J 10 U 11 U 11 U 10 U 12 U 
Benzene 6.4E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 880  16000  360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Bromodichloromethane 9.6E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Bromoform 6.2E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Bromomethane 3.7E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Carbon disulfide 3.6E+5* 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Carbon tetrachloride 1.6E+3 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Chlorobenzene 1.4E+5 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Chloroethane 3.0E+3** 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Chloroform 3.8E+2 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Chloromethane 1.2E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
cis-1,2-Dichloroethene 4.1E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
cis-1,3-Dichloropropene NE 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Dibromochloromethane 1.0E+3* 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Dichlorodifluoromethane 9.0E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Ethylbenzene 6.8E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 780  6600  53000  1300  20  570  3 U 3 U 3 U 3 U 3 U 4 U 
m,p-Xylene 6.3E+4^ 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 1200  9900  77000  1900  39  870  3 U 3 U 3 U 3 U 3 U 4 U 
Methyl tert-butyl ether 6.1E+6 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Methylene chloride 8.9E+3* 16 B 12 B 12 B 11 B 23 B 17 B 16 B 16 B 380 U 710 U 3600 U 360 U 29 B 350 U 16 B 23 B 17 B 13 B 14 B 23 B 
o-Xylene 6.3E+4^ 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 620  4600  38000  930  22  400  3 U 3 U 3 U 3 U 3 U 4 U 
Styrene 1.7E+6* 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Tetrachloroethene 4.9E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Toluene 1.8E+5 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 490  6600  76000  1000  3 J 480  3 U 3 U 3 U 3 U 3 U 4 U 
trans-1,2-Dichloroethene 6.0E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
trans-1,3-Dichloropropene NE 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Trichloroethene 1.6E+4 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Trichlorofluoromethane 3.9E+5* 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
Vinyl chloride 2.1E+2 3 U 3 U 3 U 3 U 4 U 3 U 3 U 3 U 380 U 710 U 3600 U 360 U 4 U 350 U 3 U 3 U 3 U 3 U 3 U 4 U 
U Not detected at the indicated laboratory reporting limit.  
J Detected below the laboratory reporting limit. 
D Sample was diluted. 
B Analyte was also detected in the sample blank. 
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Table D-2A.  SVOC Results from the November 2003 SWMU Assessment Sampling Event. 
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1,2,4-Trichlorobenzene 5.2E+6 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
1,2-Dichlorobenzene 337E+5* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
1,2-Diphenylhydrazine 6.1E+3 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
1,3-Dichlorobenzene 1.2E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
1,4-Dichlorobenzene 3.2E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,2'-oxybis(1-Chloropropane) NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,4,5-Trichlorophenol 6.1E+6 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,4,6-Trichlorophenol 4.4E+5 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,4-Dichlorophenol 1.8E+5 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,4-Dimethylphenol 1.2E+6* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,4-Dinitrophenol 1.2E+5 29000 U 830 U 820 U 810 U 720 U 15000 U 800 U 3500 U 800 U 7300 U 820 U 830 U 750 U 780 U 810 U 800 U 720 U 
2,4-Dinitrotoluene 1.2E+5 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2,6-Dinitrotoluene 6.1E+4* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2-Chloronaphthalene 3.9E+6* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2-Chlorophenol 6.4E+4* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2-Methylnaphthalene NE 320000 D 420 U 410 U 410 U 360 U 310000 D 630  48000 D 110 J 120000 D 7700 D 420 U 370 U 390 U 410 U 400 U 360 U 
2-Methylphenol 3.1E+6* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2-Nitroaniline 3.7E+3* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
2-Nitrophenol NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
3,3'-Dichlorobenzidine 1.1E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
3-Nitroaniline NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4,6-Dinitro-2-methylphenol NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Bromophenyl-phenylether NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Chloro-3-methylphenol NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Chloroaniline 2.4E+5* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Chlorophenyl-phenylether NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Methylphenol 3.1E+5* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Nitroaniline NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
4-Nitrophenol 4.9E+5* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Acenaphthene 2,800,000 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Acenaphthylene NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Anthracene 1.6E+7 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzidine 21 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzo[a]anthracene 6.2E+3 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzo[a]pyrene 6.2E+2 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzo[b]fluoranthene 6.2E+3 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzo[g,h,i]perylene NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzo[k]fluoranthene 6.2E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Benzoic acid 1.0E+8* 29000 U 830 U 820 U 810 U 720 U 15000 U 800 U 3500 U 800 U 7300 U 820 U 830 U 750 U 780 U 810 U 800 U 720 U 
Benzyl alcohol 1.8E+7* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
bis(2-Chloroethoxy)methane NE 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
bis(2-Chloroethyl)ether 4.4E+3 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
bis(2-Ethylhexyl)phthalate 6.0E+3 3400 BJ 500 B 320 BJ 560 B 410 B 7600 U 130 J 1800 U 5800 D 3700 U 110 J 240 J 370 U 1200  410 U 80 J 360 U 
Butylbenzylphthalate 2.4E+5* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
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Carbazole 2.4E+4* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Chrysene 6.1E+5 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Di-n-butylphthalate NE 15000 U 430 B 280 BJ 720 B 420 B 7600 U 290 BJ 1800 U 910 B 3700 U 410 U 420 U 370 U 300 BJ 270 BJ 160 BJ 160 BJ 
Di-n-octylphthalate 1.2E+6* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Dibenz[a,h]anthracene 6.2E+2 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Dibenzofuran 2.9E+5 55000  420 U 410 U 410 U 360 U 52000  120 J 9600  400 U 20000  1700  420 U 370 U 390 U 410 U 400 U 360 U 
Diethylphthalate 4.9E+7 15000 U 420 U 410 U 410 U 100 J 7600 U 400 U 1800 U 110 J 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Dimethylphthalate 1.0E+8 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Fluoranthene 2.3E+6 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Fluorene 2.1E+6 87000  420 U 410 U 410 U 360 U 76000  190 J 13000  400 U 30000  2700  420 U 370 U 390 U 410 U 400 U 360 U 
Hexachlorobenzene 3.0E+3 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Hexachlorobutadiene 1.2E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Hexachlorocyclopentadiene 4.2E+5 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Hexachloroethane 6.1E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Indeno[1,2,3-cd]pyrene 6.2E+3 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Isophorone 5.1E+6 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
N-Nitroso-di-n-propylamine 70* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
N-Nitrosodiphenylamine 9.9E+5 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Naphthalene 5.3E+4 69000  420 U 410 U 410 U 360 U 52000  120 J 10000  400 U 23000  1100  420 U 370 U 390 U 410 U 400 U 360 U 
Nitrobenzene 1.7E+4 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Pentachlorophenol 3.0E+3* 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Phenanthrene 1.8E+6 120000  420 U 410 U 410 U 360 U 110000 D 320 J 17000  400 U 42000  3500  420 U 370 U 390 U 410 U 400 U 360 U 
Phenol 3.7E+7 15000 U 420 U 410 U 410 U 360 U 7600 U 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
Pyrene 1.8E+6 15000 U 420 U 410 U 410 U 360 U 4300 J 400 U 1800 U 400 U 3700 U 410 U 420 U 370 U 390 U 410 U 400 U 360 U 
U Not detected at the indicated laboratory reporting limit.  
J Detected below the laboratory reporting limit. 
D Sample was diluted. 
B Analyte was also detected in the sample blank. 
* Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
** Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals. 
^ Level is based on Total Xylenes (m,p, and o). 
NE A screening level has not been established. 
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Table D-2B.  SVOC Results from the November 2003 SWMU Assessment Sampling Event. 
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1,2,4-Trichlorobenzene 5.2E+6 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
1,2-Dichlorobenzene 337E+5* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
1,2-Diphenylhydrazine 6.1E+3 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
1,3-Dichlorobenzene 1.2E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
1,4-Dichlorobenzene 3.2E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,2'-oxybis(1-Chloropropane) NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,4,5-Trichlorophenol 6.1E+6 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,4,6-Trichlorophenol 4.4E+5 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,4-Dichlorophenol 1.8E+5 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,4-Dimethylphenol 1.2E+6* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,4-Dinitrophenol 1.2E+5 740 U 700 U 740 U 3800 U 3500 U 3800 U 790 U 3500 U 760 U 780 U 690 U 700 U 780 U 780 U 700 U 700 U 690 U 
2,4-Dinitrotoluene 1.2E+5 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2,6-Dinitrotoluene 6.1E+4* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2-Chloronaphthalene 3.9E+6* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2-Chlorophenol 6.4E+4* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2-Methylnaphthalene NE 370 U 350 U 76 J 45000 D 54000 D 25000 D 13000 D 39000 D 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2-Methylphenol 3.1E+6* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2-Nitroaniline 3.7E+3* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
2-Nitrophenol NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
3,3'-Dichlorobenzidine 1.1E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
3-Nitroaniline NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4,6-Dinitro-2-methylphenol NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Bromophenyl-phenylether NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Chloro-3-methylphenol NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Chloroaniline 2.4E+5* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Chlorophenyl-phenylether NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Methylphenol 3.1E+5* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Nitroaniline NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
4-Nitrophenol 4.9E+5* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Acenaphthene 2,800,000 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Acenaphthylene NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Anthracene 1.6E+7 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzidine 21 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzo[a]anthracene 6.2E+3 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzo[a]pyrene 6.2E+2 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzo[b]fluoranthene 6.2E+3 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzo[g,h,i]perylene NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzo[k]fluoranthene 6.2E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Benzoic acid 1.0E+8* 740 U 700 U 740 U 3800 U 3500 U 3800 U 790 U 3500 U 760 U 780 U 690 U 700 U 780 U 780 U 700 U 700 U 690 U 
Benzyl alcohol 1.8E+7* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
bis(2-Chloroethoxy)methane NE 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
bis(2-Chloroethyl)ether 4.4E+3 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
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bis(2-Ethylhexyl)phthalate 6.0E+3 77 J 350 U 85 BJ 1900 U 1800 U 3400 B 180 BJ 1800 U 380 U 390 U 1600 B 2200 B 390 U 4500 B 4600 B 1300 B 76 BJ 
Butylbenzylphthalate 2.4E+5* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Carbazole 2.4E+4* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Chrysene 6.1E+5 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Di-n-butylphthalate NE 280 BJ 430 B 480 B 1900 U 540 BJ 1000 BJ 400 B 1800 U 360 BJ 570 B 490 B 520 B 350 BJ 1100 B 890 B 270 BJ 430 B 
Di-n-octylphthalate 1.2E+6* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Dibenz[a,h]anthracene 6.2E+2 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Dibenzofuran 2.9E+5 370 U 350 U 370 U 5500  6300  4700  2700  5100  380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Diethylphthalate 4.9E+7 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Dimethylphthalate 1.0E+8 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Fluoranthene 2.3E+6 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Fluorene 2.1E+6 370 U 350 U 370 U 5900  8700  7900  4000  6800  380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Hexachlorobenzene 3.0E+3 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Hexachlorobutadiene 1.2E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Hexachlorocyclopentadiene 4.2E+5 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Hexachloroethane 6.1E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Indeno[1,2,3-cd]pyrene 6.2E+3 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Isophorone 5.1E+6 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
N-Nitroso-di-n-propylamine 70* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
N-Nitrosodiphenylamine 9.9E+5 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Naphthalene 5.3E+4 370 U 350 U 370 U 7400  9400  4600  2600  6100  380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Nitrobenzene 1.7E+4 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Pentachlorophenol 3.0E+3* 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Phenanthrene 1.8E+6 370 U 350 U 130 J 16000  19000  11000  5400 D 15000  380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 80 J 
Phenol 3.7E+7 370 U 350 U 370 U 1900 U 1800 U 1900 U 400 U 1800 U 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
Pyrene 1.8E+6 370 U 350 U 370 U 470 J 1200 J 1900 U 280 J 530 J 380 U 390 U 350 U 350 U 390 U 390 U 350 U 350 U 350 U 
U Not detected at the indicated laboratory reporting limit.  
J Detected below the laboratory reporting limit. 
D Sample was diluted. 
B Analyte was also detected in the sample blank. 
* Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
** Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals. 
^ Level is based on Total Xylenes (m,p, and o). 
NE A screening level has not been established. 
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Table D-2C.  SVOC Results from the November 2003 SWMU Assessment Sampling Event. 
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1,2,4-Trichlorobenzene 5.2E+6 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
1,2-Dichlorobenzene 337E+5* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
1,2-Diphenylhydrazine 6.1E+3 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
1,3-Dichlorobenzene 1.2E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
1,4-Dichlorobenzene 3.2E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,2'-oxybis(1-Chloropropane) NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,4,5-Trichlorophenol 6.1E+6 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,4,6-Trichlorophenol 4.4E+5 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,4-Dichlorophenol 1.8E+5 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,4-Dimethylphenol 1.2E+6* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,4-Dinitrophenol 1.2E+5 680 U 800 U 740 U 720 U 730 U 830 U 4000 U 30000 U 790 U 780 U 780 U 760 U 720 U 720 U 720 U 670 U 780 U 
2,4-Dinitrotoluene 1.2E+5 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2,6-Dinitrotoluene 6.1E+4* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2-Chloronaphthalene 3.9E+6* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2-Chlorophenol 6.4E+4* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2-Methylnaphthalene NE 340 U 400 U 370 U 360 U 370 U 5700  59000 D 420000 D 5000  3900  3200  380 U 360 U 360 U 360 U 340 U 390 U 
2-Methylphenol 3.1E+6* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2-Nitroaniline 3.7E+3* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
2-Nitrophenol NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
3,3'-Dichlorobenzidine 1.1E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
3-Nitroaniline NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4,6-Dinitro-2-methylphenol NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Bromophenyl-phenylether NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Chloro-3-methylphenol NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Chloroaniline 2.4E+5* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Chlorophenyl-phenylether NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Methylphenol 3.1E+5* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Nitroaniline NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
4-Nitrophenol 4.9E+5* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Acenaphthene 2,800,000 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Acenaphthylene NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Anthracene 1.6E+7 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzidine 21 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzo[a]anthracene 6.2E+3 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzo[a]pyrene 6.2E+2 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzo[b]fluoranthene 6.2E+3 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzo[g,h,i]perylene NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzo[k]fluoranthene 6.2E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Benzoic acid 1.0E+8* 680 U 800 U 740 U 720 U 730 U 830 U 4000 U 30000 U 790 U 780 U 780 U 760 U 720 U 720 U 720 U 670 U 780 U 
Benzyl alcohol 1.8E+7* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
bis(2-Chloroethoxy)methane NE 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
bis(2-Chloroethyl)ether 4.4E+3 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
bis(2-Ethylhexyl)phthalate 6.0E+3 340 U 400 U 75 BJ 80 BJ 370 U 130 BJ 2000 U 15000 U 110 BJ 390 U 110 BJ 2500 B 4600 B 360 U 90 BJ 3300 B 390 U 
Butylbenzylphthalate 2.4E+5* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
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Carbazole 2.4E+4* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Chrysene 6.1E+5 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Di-n-butylphthalate NE 120 BJ 350 BJ 220 BJ 450 B 340 BJ 280 BJ 770 BJ 15000 U 580 B 510 B 680 B 370 BJ 610 B 720 B 100 BJ 690 B 610 B 
Di-n-octylphthalate 1.2E+6* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Dibenz[a,h]anthracene 6.2E+2 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Dibenzofuran 2.9E+5 340 U 400 U 370 U 360 U 370 U 2000  12000  50000  1000  840  630  380 U 360 U 360 U 360 U 340 U 390 U 
Diethylphthalate 4.9E+7 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Dimethylphthalate 1.0E+8 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Fluoranthene 2.3E+6 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Fluorene 2.1E+6 340 U 400 U 370 U 360 U 370 U 2800  17000  63000  1200  960  740  380 U 360 U 360 U 360 U 340 U 390 U 
Hexachlorobenzene 3.0E+3 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Hexachlorobutadiene 1.2E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Hexachlorocyclopentadiene 4.2E+5 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Hexachloroethane 6.1E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Indeno[1,2,3-cd]pyrene 6.2E+3 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Isophorone 5.1E+6 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
N-Nitroso-di-n-propylamine 70* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
N-Nitrosodiphenylamine 9.9E+5 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Naphthalene 5.3E+4 340 U 400 U 370 U 360 U 370 U 850  13000  89000  510  430  520  380 U 360 U 360 U 360 U 340 U 390 U 
Nitrobenzene 1.7E+4 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Pentachlorophenol 3.0E+3* 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Phenanthrene 1.8E+6 340 U 400 U 100 J 360 U 370 U 2800  23000  140000  2700  2100  1400  380 U 360 U 360 U 75 J 340 U 390 U 
Phenol 3.7E+7 340 U 400 U 370 U 360 U 370 U 420 U 2000 U 15000 U 400 U 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
Pyrene 1.8E+6 340 U 400 U 370 U 360 U 370 U 420 U 970 J 6900 J 140 J 390 U 390 U 380 U 360 U 360 U 360 U 340 U 390 U 
U Not detected at the indicated laboratory reporting limit.  
J Detected below the laboratory reporting limit. 
D Sample was diluted. 
B Analyte was also detected in the sample blank. 
* Not Established by New Mexico.  Level given is from the EPA Region VI Human Health Specific Screening Levels. 
** Not Established by New Mexico or EPA Region VI.  Level given is from the EPA Region IX Preliminary Remediation Goals. 
^ Level is based on Total Xylenes (m,p, and o). 
NE A screening level has not been established. 
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Sieve and Hydrometer Analysis for SB-001 

































 

 

APPENDIX F 
 

Contaminant Plume Models 



 
 

 



 
 

 



 

 
 

 



 
 

 



 



Table F-1.  TPH (ppm) Detections Compared to Sample Collection Depth Interval. 
 

Depth Interval 
bgs West-East 

SB-003 
TPH 

1,002.5 ft 

SB-005 
TPH 

1,003.79 ft 

BH-01 
TPH 

1,000.72 ft 

SB-007 
TPH 

999.36 ft 

SB-006 
TPH 

1,000.29 ft 

North-
South 

SB-004 
TPH 

1,000.42 ft 

BH-03 
TPH 

1,000.12 ft 

SB-007 
TPH 

999.36 ft 

BH-02 
TPH 

999.70 ft 

SB-002 
TPH 

1,004.19 ft 

SB-001 
TPH 

1,002.63 ft 

1-2  ND            
2-3              
3-4              
4-5         1.4  16   
5-6              
6-7        59    ND  
7-8      ND        
8-9   ND           
9-10    14,000     1.8  6.1   
10-11  ND   27     27    
11-12              
12-13              
13-14              
14-15        ND 1.4  8.4   
15-16              
16-17              
17-18    11,000        ND  
18-19              
19-20    11,000     1.4  24   
20-21  ND ND  ND ND  ND  ND    
21-22              
22-23              
23-24              
24-25    17,000     15  14   
25-26              
26-27              
27-28            ND  
28-29              
29-30    21,000     3.6     
30-31  ND ND  ND ND  ND  ND    
31-32              
32-33              
33-34              
34-35    16,000     4.5  13   
35-36              
36-37              
37-38              
38-39              
39-40    14,000  ND   3.7  1.1 ND  
40-41  ND ND  53   ND  53    
41-42              
42-43              
43-44              
44-45    21,000     5,200  0.8   
45-46              
46-47              
47-48              
48-49              
49-50   ND 10,000        ND  
50-51  ND   37 ND  ND  37    
51-52              
52-53              
53-54         30,000     
54-55    24,000     21,000  27   
55-56              
56-57              
57-58           20,000   
58-59              
59-60   10,000 11,000 20,000 ND   5,000 20,000 26,000 ND  
60-61  ND            
61-62     120,000     120,000    
62-63     1,400     1,400    
63-64   26,000     38,000      
64-65    49,000     12,000  180   
65-66              
66-67  110,000          110,000  
67-68  170       70,000  6,800   
68-69        ND      
69-70    420 1,000 ND  39 23 1,000 160   
70-71    3,000 630     630  ND  
71-72              
72-73              
73-74   8,400           
74-75        ND 56  1.4 ND  
75-76              
76-77              
77-78   100           
78-79  76          ND  
79-80    2.2 ND ND   1.2 ND    
80-81        ND      
81-82              
82-83              
83-84              
84-85  ND ND  ND   ND  ND   27 
85-86              
86-87            140  
87-88              
88-89  ND            
89-90   ND  ND ND  ND  ND    
90-91              
91-92            ND  
92-93   33           
93-94              
94-95  ND      ND      
95-96            ND  
96-97        ND      
97-98   ND  ND     ND    
98-99  ND            
99-100      ND      ND ND 
100-101              
101-102              
102-103              
103-104   ND  ND     ND    
104-105    1.1          
105-106              
106-107              
108-109   ND  ND     ND    

 



 
 

Table F-2.  TPH (ppm) Concentrations Referenced to Relative Elevations Where Detected. 
 

Elevation West-East 
SB-003 

TPH 
1,002.5 ft 

SB-005 
TPH 

1,003.79 ft 

BH-01 
TPH 

1,000.72 ft 

SB-007 
TPH 

999.36 ft 

SB-006 
TPH 

1,000.29 ft 

North-
South 

SB-004 
TPH 

1,000.42 ft 

BH-03 
TPH 

1,000.12 ft 

SB-007 
TPH 

999.36 ft 

BH-02 
TPH 

999.70 ft 

SB-002 
TPH 

1,004.19 ft 

SB-001 
TPH 

1,002.63 ft 

1004   Gnd Sfc         Gnd Sfc  
1003             Gnd Sfc 
1002  Gnd Sfc            
1001  ND  Gnd Sfc          
1000      Gnd Sfc  Gnd Sfc Gnd Sfc  Gnd Sfc   
999     Gnd Sfc     Gnd Sfc    
998              
997   ND         ND  
996              
995         1.4  16   
994              
993        59      
992  ND    ND        
991    14,000          
990         1.8  6.1   
989              
988     27     27    
987              
986            ND  
985   ND     ND 1.4  8.4   
984              
983    11,000          
982  ND            
981    11,000          
980         1.4  24   
979      ND  ND      
978     ND     ND    
977              
976    17,000        ND  
975   ND      15  14   
974              
973              
972  ND            
971    21,000          
970         3.6     
969      ND  ND      
968     ND     ND    
967              
966    16,000          
965   ND      4.5  13   
964            ND  
963              
962  ND            
961    14,000          
960      ND   3.7  1.1   
959        ND      
958     53     53    
957              
956   ND 21,000          
955         5,200  0.8   
954            ND  
953              
952  ND            
951    10,000          
950              
949      ND  ND      
948     37     37    
947              
946   10,000 24,000     30,000     
945         21,000  27   
944            ND  
943              
942  ND 26,000        20,000   
941    11,000          
940      ND   5,000  26,000   
939     20,000     20,000    
938              
937     120,000     120,000  110,000  
936  110,000  49,000 1,400   38,000  1,400    
935  170       12,000  180   
934              
933            ND  
932   8,400      70,000  6,800   
932    420    ND      
930    3,000  ND  39 23  160   
929     1,000     1,000  ND  
928   100  630     630    
927              
926              
925        ND 56  1.4 ND  
924  76            
923              
922              
921   ND 2.2          
920      ND   1.2     
919     ND   ND  ND    
918  ND           27 
917            140  
916   ND           
915        ND      
914  ND   ND     ND    
913   33           
912            ND  
911              
910      ND  ND      
909     ND     ND    
908  ND ND         ND  
907              
906              
905        ND      
904  ND          ND  
903        ND     ND 
902   ND           
901     ND     ND    
900      ND        
899              
898   ND           
897              
896    1.1          
895     ND     ND    
895              
893              
892              
891     ND     ND    

Gnd Sfc Ground Surface. 
ND Not Detected. 
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RBDMP Tier 1 Reports Forms 
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INTRODUCTION 

This checklist has been developed as a tool for gathering information about the facility 
property and surrounding areas, as part of the scoping assessment.  Specifically, the checklist 
assists in the compilation of information on the physical and biological aspects of the site 
including the site environmental setting, usage of the site, releases at the site, contaminant 
fate and transport mechanisms, and the area’s habitats, receptors, and exposure pathways.  
The completed checklist can then be used to construct the preliminary conceptual site 
exposure model (PCSEM) for the site.  In addition, the checklist and PCSEM will serve as 
the basis for the scoping assessment report.  Section III of this document provides further 
information on using the completed checklist to develop the PCSEM. 

In general, the checklist is designed for applicability to all sites, however, there may be 
unusual circumstances which require professional judgment in order to determine the need 
for further ecological evaluation (e.g., cave-dwelling receptors).  In addition, some of the 
questions in the checklist may not be relevant to all sites.  Some facilities may have large 
amounts of data available regarding contaminant concentrations and hydrogeologic 
conditions at the site, while other may have only limited data.  In either case, the questions 
on the checklist should be addressed as completely as possible with the information 
available.  

Habitats and receptors, which may be present at the site, can be identified by direct or 
indirect1 observations and by contacting local and regional natural resource agencies.  
Habitat types may be determined by reviewing land use and land cover maps (LULC), which 
are available via the Internet at http://www.nationalatlas.gov/mapit.html.  With regard to 
receptors, it should be noted that receptors are often present at a site even when they are not 
observed.  Therefore, for the purposes of this checklist, it should be assumed that receptors 
are present if viable habitat is present.  The presence of receptors should be confirmed by 
contacting one or several of the organizations listed below. 

Sources of general information available for the identification of ecological receptors and 
habitats include:  

 

• U.S. Fish and Wildlife Service (http://www.fws.gov) 
• Biota Information System of New Mexico (BISON-M) maintained by the New Mexico 

Department of Game and Fish (NMGF) (http://151.199.74.229/states/nm.htm) 
• U.S. Forest Service (USFS) (http://www.fs.fed.us/)  
• New Mexico Forestry Division (NMFD) of the Energy, Minerals and Natural Resources 

Department (http://www.emnrd.state.nm.us/forestry/index.htm)  

                                                 
1 Examples of indirect observations that indicate the presence of receptors include: tracks, feathers, burrows, scat 
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• U.S. Bureau of Land Management (USBLM) (http://www.blm.gov/nhp/index.htm) or 
(http://www.nm.blm.gov/www/new_home_2.html)  

• United States Geological Service (USGS) (http://www.usgs.gov)  
• National Wetland Inventory Maps (http://wetlands.fws.gov) 
• National Audubon Society (http://www.audobon.com)  
• National Biological Information Infrastructure (http://biology.usgs.gov) 
• Sierra Club (http://www.sierraclub.org)  
• National Geographic Society (http://www.nationalgeographic.com)  
• New Mexico Natural Heritage Program (http://nmnhp.unm.edu/)  
• State and National Parks System  
• Local universities  
• Tribal organizations 
 

INSTRUCTIONS FOR COMPLETING THE CHECKLIST 

The checklist consists of four sections: Site Location, Site Characterization, Habitat 
Evaluation, and Exposure Pathway Evaluation.  Answers to the checklist should reflect 
existing conditions and should not consider future remedial actions at the site.  Completion 
of the checklist should provide sufficient information for the preparation of a PCSEM and 
scoping report and allow for the identification of any data gaps. 

Section I - Site Location, provides general site information, which identifies the facility 
being evaluated, and gives specific location information.  Site maps and diagrams, which 
should be attached to the completed checklist, are an important part of this section.  The 
following elements should be clearly illustrated:  1) the location and boundaries of the site 
relative to the surrounding area, 2) any buildings, structures or important features of the 
facility or site, and 3) all ecological areas or habitats identified during completion of the 
checklist.  It is possible that several maps will be needed to clearly and adequately illustrate 
the required elements.  Although topographical information should be illustrated on at least 
one map, it is not required for every map.  Simplified diagrams (preferably to scale) of the 
site and surrounding areas will usually suffice. 

Section II - Site Characterization, is intended to provide additional temporal and 
contextual information about the site, which may have an impact on determining whether a 
certain area should be characterized as ecologically viable habitat or contains receptors.  
Answers to the questions in Section II will help the reviewer develop a broader and more 
complete evaluation of the ecological aspects of a site. 

Section III - Habitat Evaluation, provides information regarding the physical and 
biological characteristics of the different habitat types present at or in the locality of the site.  
Aquatic features such as lakes, ponds, streams, arroyos and ephemeral waters can be 
identified by reviewing aerial photographs, LULC and topographic maps and during site 
reconnaissance visits.  In New Mexico, there are several well-defined terrestrial communities, 
which occur naturally.  Typical communities include wetlands, forest (e.g., mixed conifer, 
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ponderosa pine and pinyon juniper), scrub/shrub, grassland, and desert.  Specific types of 
vegetation characterize each of these communities and can be used to identify them.  Field 
guides are often useful for identifying vegetation types.  A number of sites may be in areas 
that have been disturbed by human activities and may no longer match any of the naturally 
occurring communities typical of the southwest.  Particularly at heavily used areas at 
facilities, the two most common of these areas are usually described as “weed fields” and 
“lawn grass”.  Vegetation at “weed fields” should be examined to determine whether the 
weeds consist primarily of species native to the southwest or introduced species such as 
Kochia.  Fields of native weeds and lawn grass are best evaluated using the short grass 
prairie habitat guides. 

The applicable portions of Section III of the checklist should be completed for each 
individual habitat identified.  For example, the questions in Section III.A of the checklist 
should be answered for each wetland area identified at or in the locality of the site and the 
individual areas must be identified on a map or maps. 

Section IV- Exposure Pathway Evaluation, is used to determine if contaminants at the 
site have the potential to impact habitat identified in Section III.  An exposure pathway is 
the course a chemical or physical agent takes from a source to an exposed organism.  Each 
exposure pathway includes a source (or release from a source), an environmental transport 
mechanism, an exposure point, and an exposure route.  A complete exposure pathway is one 
in which each of these components, as well as a receptor to be exposed, is present. 
Essentially, this section addresses the fate and transport of contaminants that are known or 
suspected to have been released at the site.  In most cases, without a complete exposure 
pathway between contaminants and receptors, additional ecological evaluation is not 
warranted.  

Potential transport pathways addressed in this checklist include migration of contaminants 
via air dispersion, leaching into groundwater, soil erosion/runoff, groundwater discharge to 
surface water, and irradiation.  Due to New Mexico’s semi-arid climate, vegetation is 
generally sparse.  The sparse vegetation, combined with the intense nature of summer storms 
in New Mexico, results in soil erosion that occurs sporadically over a very brief time frame.  
Soil erosion may be of particular concern for sites located in steeply sloped areas.  Several 
questions within Section IV of this checklist have been developed to aid in the identification 
of those sites where soil erosion/runoff would be an important transport mechanism.  

USING THE CHECKLIST TO DEVELOP THE PRELIMINARY CONCEPTUAL 
SITE EXPOSURE MODEL 

The completed Site Assessment Checklist can be used to construct the PCSEM.  An 
example PCSEM diagram is presented in Figure 1.  The CSM illustrates actual and potential 
contaminant migration and exposure pathways to associated receptors.  The components of 
a complete exposure pathway are simplified and grouped into three main categories: sources, 
release mechanisms, and potential receptors.  As a contaminant migrates and/or is 
transformed in the environment, sources and release mechanisms may expand into primary, 
secondary, and tertiary levels.  For example, Figure 1 illustrates releases from inactive 
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lagoons (primary sources) through spills (primary release mechanism), which migrate to 
surface and subsurface soils (secondary sources), which are then leached (secondary release 
mechanism) to groundwater (tertiary source).  Similarly, exposures of various trophic levels 
to the contaminant(s) and consequent exposures via the food chain may lead to multiple 
groups of receptors.  For example, Figure 1 illustrates groups of both aquatic and terrestrial 
receptors which may be exposed and subsequently serve as tertiary release mechanisms to 
receptors which prey on them.   

Although completing the checklist will not provide the user with a readymade PCSEM, a 
majority of the components of the PCSEM can be found in the answers to the checklist.  It 
is then up to the user to put the pieces together into a comprehensive whole.  The answers 
from Section II of the checklist, Site Characterization, can be used to identify sources of 
releases.  The answers to Section IV, Exposure Pathway Evaluation, will assist users in 
tracing the migration pathways of releases in the environment, thus helping to identify 
release mechanisms and sources.  The results of Section III, Habitat Evaluation, can be used 
to both identify secondary and tertiary sources and to identify the types of receptors which 
may be exposed.  Appendix B of the NMED’s Guidance for Assessing Ecological Risks Posed by 
Chemicals:  Screening-Level Ecological Assessment  also contains sample food webs which may be 
used to develop the PCSEM. 

Once all of the components have been identified, one can begin tracing the steps between 
the primary releases and the potential receptors.  For each potential receptor, the user should 
consider all possible exposure points (e.g., prey items, direct contact with contaminated soil 
or water, etc.) then begin eliminating pathways, which are not expected to result in exposure 
to the contaminant at the site. Gradually, the links between the releases and receptors can be 
filled in, resulting in potential complete exposure pathways. 

For further guidance on constructing a PCSEM, consult the NMED’s Guidance for Assessing 
Ecological Risks Posed by Chemicals:  Screening-Level Ecological Assessment (2000), and EPA’s Office 
of Solid Waste and Emergency Response’s Soil Screening Guidance: User’s Guide (1996). 
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  Figure 1.  Example Preliminary Conceptual Site Exposure 
Model Diagram
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NEW MEXICO ENVIRONMENT DEPARTMENT 
SITE ASSESSMENT CHECKLIST  

 
I. SITE LOCATION 
 
  
1. Site Name:__Launch Complex 38 Diesel Spill Site on White Sands Missile 

Range_________________________________________________________ 
 US EPA I.D. 

Number:_NM2750211235_____________________________________________
________ 

 Location:_Tularosa Basin within White Sands Missile Range 
________________________________________________________ 

 County:_Otero____________________ 
City:__N/A_______________________State:_NM__________ 

 
2. Latitude:_32.4070______________________
 Longitude:_106.2582___________________ ______ 
 
3. Attach site maps, including a topographical map, a diagram which illustrates the 

layout of the facility (e.g., site boundaries, structures, etc.), and maps showing all 
habitat areas identified in Section III of the checklist.  Also, include maps which 
illustrate known release areas, sampling locations, and any other important features, 
if available.   Site maps are included in the SWMU Assessment Report for the LC-38 
Diesel Spill on White Sands Missile Range of which this site assessment checklist is 
appended.  

 
II. SITE CHARACTERIZATION 
 
1. Indicate the approximate area of the site (i.e., acres or sq. ft) __The surface area of 

this site is approximately  40,000 square feet._____________________ 
2. Provide an approximate breakdown of the land uses on the site:  
 

_____% Heavy Industrial _____% __100__% Light 
Industrial 

_____% Urban 

_____% Residential _____% Rural _____% Agriculturalb 

_____% Recreationala _____% Undisturbed _____% Otherc 

 
aFor recreational areas, please describe the usage of the area (e.g., park, playing field, 
etc.): 
_____________N/A_________________________________________________
__ 
 
bFor agricultural areas, please list the crops and/or livestock which are present: 
______N/A________________________________________________________
__ 
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cFor areas designated as “other”, please describe the usage of the area: 
 __The LC-38 Diesel Spill is within the White Sands Missile Range and is designated 
for military testing.  The site itself has light industrial components related to mission specific 
tasks on WSMR.  The diesel spill is within a launch complex on WSMR designated for 
testing of military weapons and weapon 
systems.______________________________________________________________ 
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3. Provide an approximate breakdown of the land uses in the area surrounding the site. 
 Indicate the radius (in miles) of the area described: ___one mile________________  
 

_____% Heavy Industrial __10___% Light Industrial _____% Urban 

_____% Residential _____% Rural _____% Agriculturalb 

_____% Recreationala _____% _90_% 
Undisturbed 

_____% Other c 

 
aFor recreational areas, please describe the usage of the area (e.g., park, playing field, 
golf course, etc.): 
_________________N/A_____________________________________________
__ 

 
 bFor agricultural areas, please list the crops and/or livestock which are present:  
 __________________N/A____________________________________________
____ 
 

cFor areas designated as “other”, please describe the usage of the area: 
 _The diesel spill is within a launch complex on WSMR designated for testing 
of military weapons and weapon systems.  
_________________________________________________________________ 

 __________________________________________________________________ 
 
4. Describe reasonable and likely future land and/or water use(s) at the site. 

__This site is likely to remain a launch complex on White Sands Missile for the 
foreseeable future and will continue to be used for testing weapons and weapon 
systems.  No use of ground water is anticipated at this site due to its high TDS 
(>7,000 
ppm______________________________________________________________
__ 
 ____________________________________________________________
______ 
 ____________________________________________________________
______ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________
). 
 
5. Describe the historical uses of the site.  Include information on chemical releases 

that may have occurred as a result of previous land uses.  For each chemical release, 
provide information on the form of the chemical released (i.e., solid, liquid, vapor) 
and the known or suspected causes or mechanism of the release (i.e., spills, leaks, 
material disposal, dumping, explosion, etc.). 
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 A strategic reserve of diesel fuel was stored in a 150,000-gallon above-ground 
storage tank (AST) at Launch Complex 38 (LC-38) on White Sands Missile Range 
(WSMR).  Prior to retiring the facility in the summer of 2000, White Sands personnel 
could not account for missing fuel estimated in the amount of 31,000 gallons.  The 
tank was dedicated exclusively to diesel fuel storage throughout its service life at 
WSMR.  No other chemical releases are reported or expected to have occurred at 
this site.  
__________________________________________________________________ 

 ____________________________________________________________
______ 
 ____________________________________________________________
______ 
 ____________________________________________________________
______ 
 ____________________________________________________________
______ 

 
6.If any movement of soil has taken place at the site, describe the degree of the disturbance.  

Indicate the likely source of any disturbances (e.g., erosion, agricultural, mining, 
industrial activities, removals, etc.) and estimate when these events occurred. 
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________  
 

Soil was displaced at this site during construction of the AST.  The soil was bermed 
around the AST for spill prevention measures.  No other soil disturbances have 
occurred at this site. 

 
7.6. Describe the current uses of the site.  Include information on recent (previous 5 

years) disturbances or chemical releases that have occurred.  For each chemical 
release, provide information on the form of the chemical released and the causes or 
mechanism of the release. 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________

The only known release to have occurred at this site was discovered in the 
summer of 2000.  Details of this leak are included in the SWMU Assessment Report 
for the LC-38 Diesel Spill on White Sands Missile Range of which this site assessment 
checklist is appended.  

  
 
8.7. Identify the location or suspected location of chemical releases at the site.  Provide 

an estimate of the distance between these locations and the areas identified in 
Section III. 

 __________________________________________________________________ 



11 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________

As described in the SWMU Assessment Report for the LC-38 Diesel Spill on White Sands 
Missile Range, the leak source was from an underground pipe from the AST to a 
pump terminal.  This leak is located within the locations and areas identified in 
Section III pertinent to this site.  

 
 
9.8. Identify the suspected contaminants of concern (COCs) at the site.  If known, 

include the maximum contaminant levels.  Please indicate the source of data cited 
(e.g., RFI, confirmatory sampling, etc.). 
__________________________________________________________________ 

 
The COC at this site is Total Petroleum Hydrocarbons Diesel Range Organics as 
described in the SWMU Assessment Report for the LC-38 Diesel Spill on White Sands 
Missile Range.  TPH DRO was detected above levels outlined in the TPH Screening 
Guidelines developed by NMED.  NMED TPH Screening Guidelines published 
June 24, 2003. 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 
10.9. Identify the media (e.g., soil (surface or subsurface), surface water, air, groundwater) 

which are known or suspected to contain COCs. _  Subsurface soil is the only media 
with known COCs as described in the SWMU Assessment Report for the LC-38 Diesel 
Spill on White Sands Missile Range.  Ground water has been shown to not have been 
affected. 
_________________________________________________________________  

 
11.10. Indicate the approximate depth to groundwater (in feet below ground surface [(bgs)]. 

A s described in the SWMU Assessment Report for the LC-38 Diesel Spill on White 
Sands Missile Range, the depth to groundwater at the site is over 230 feet below 
ground surface. 
__________________________________________________________________ 

 
12.11. Indicate the direction of groundwater flow (e.g., north, southeast, etc.).  As described 

in the SWMU Assessment Report for the LC-38 Diesel Spill on White Sands Missile Range, 
the groundwater flow direction at the site is to the southeast. 

 
 __________________________________________________________________ 
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III.  HABITAT EVALUATION 
 
III.A Wetland Habitats 
      
 Are any wetland2 areas such as marshes or swamps on or adjacent to the site? 
 � Yes � X No 
 

If yes, indicate the wetland area on the attached site map and answer the following 
questions regarding the wetland area.  If more than one wetland area is present on or 
adjacent to the site, make additional copies of the following questions and fill out for 
each individual wetland area.  Distinguish between wetland areas by using names or 
other designations (such as location), and clearly identify each area on the site map.  
Also, obtain and attach a National Wetlands Inventory Map (or maps) to  illustrate 
each wetland area. 
 
Identify the sources of the observations and information (e.g., National Wetland 
Inventory, Federal or State Agency, USGS  topographic maps) used to make the 
determination that wetland areas are or are not present. USGS Topographic maps 
and interviews with local resource experts confirmed that no wetland habitats are 
adjacent to the site. 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 

 
If no wetland areas are present, proceed to Section III.B.   

 
 

                                                 
2Wetlands are defined in 40 CFR §232.2 as “ Areas inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under 

normal circumstances does support, a prevalence of vegetation typically adapted for life in saturated soil conditions.”   Examples of  typical wetlands plants include: cattails, 

cordgrass, willows and cypress trees.   National wetland inventory maps may be available at http:\\nwi.fws.gov.  Additional information on wetland delineation criteria is 

also available from the Army Corps of Engineers. 
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Wetland Area Questions 
� Onsite � Offsite 

 
Name or 
Designation:___________________________________________________________ 
 
1.Indicate the approximate area of the wetland (acres or ft2)_________________ 
 
2.Identify the type(s) of vegetation present in the wetland. 
 

Submergent (i.e., underwater) vegetation 
Emergent (i.e., rooted in the water, but rising above it) vegetation 
Floating vegetation 
Scrub/shrub 
Wooded 
Other (Please describe):________________________________________ 

 
3.Estimate the vegetation density of the wetland area. 
 

Dense (i.e., greater than 75% vegetation) 
Moderate (i.e., 25% to 75% vegetation) 
Sparse (i.e., less than 25% vegetation) 

 
4.Is standing water present?    � Yes � No 

If yes, is the water primarily:  � Fresh or  � Brackish 
Indicate the approximate area of the standing water (ft2): _____________________ 
Indicate the approximate depth of the standing water, if known (ft. or in.)_________ 

5. If known, indicate the source of the water in the wetland. 
 

Stream/River/Creek/Lake/Pond 
Flooding 
Groundwater 
Surface runoff 

 
6. Is there a discharge from the facility to the wetland?      � Yes � No 
 If yes, please 

describe:___________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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Wetland Area Questions (Continued) 
 
7.Is there a discharge from the wetland?  � Yes  � No  
 If yes, indicate the type of aquatic feature the wetland discharges into: 
 
 

Surface stream/River (Name:___________________________) 
Lake/Pond   (Name:___________________________) 
Groundwater 
Not sure 

 
8.Does the area show evidence of flooding?  � Yes  � No 
 If yes, indicate which of the following are present (mark all that apply): 
 

Standing water  
Water-saturated soils 
Water marks  
Buttressing 
Debris lines 
Mud cracks  
Other (Please describe):________________________________________ 

 
9.Animals observed in the wetland area or suspected to be present based on indirect 

evidence or file material: 
 

Birds 
Fish 
Mammals 
Reptiles (e.g., snakes, turtles) 
Amphibians (e.g., frogs, salamanders) 
Sediment-dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

 
Specify species, if known: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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III.B Aquatic Habitats 
III.B.1 Non-Flowing Aquatic Features 
 

Are any non-flowing aquatic features (such as ponds or lakes) located at or adjacent 
to the site?   

  � Yes    � X No 
 

If yes, indicate the aquatic feature on the attached site map and answer the following 
questions regarding the non-flowing aquatic features.  If more than one non-flowing 
aquatic feature is present on or adjacent to the site, make additional copies of the 
following questions and fill out for each individual aquatic feature.  Distinguish 
between aquatic features by using names or other designations, and clearly identify 
each area on the site map. 

 
 If no, proceed to Section III.B.2. 
 

Non-Flowing Aquatic Feature Questions 
 

� Onsite � Offsite  
Name or Designation:_______________________________________________ 

 
1.Indicate the type of aquatic feature present: 
 

Natural (e.g., pond or lake) 
Man-made (e.g., impoundment, lagoon, canal, etc.) 

 
2.Estimate the approximate size of the water body (in acres or sq. ft.)_______________ 
 
3.If known, indicate the depth of the water body (in ft. or in.)._____________________ 
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Non-Flowing Aquatic Feature Questions (Continued) 
 
4.Indicate the general composition of the bottom substrate.  Mark all sources that apply 

from the following list. 
5.Indicate the source(s) of the water in the aquatic feature.  Mark all sources that apply from 

the following list. 
 

River/Stream/Creek 
Groundwater 
Industrial Discharge 
Surface Runoff 
Other (please specify):__________________________________________ 

 
6.Is there a discharge from the facility to the aquatic feature?  � Yes    � No 
 If yes, describe the origin of each discharge and its migration path: 

__________________________________________________________________
 __________________________________________________________________
 __________________________________________________________________ 

__________________________________________________________________ 
 
7.Does the aquatic feature discharge to the surrounding environment?  � Yes    �  No 

If yes, indicate the features from the following list into which the aquatic feature 
discharges, and indicate whether the discharge occurs onsite or offsite: 

 
River/Stream/Creek  � onsite � offsite  
Groundwater   � onsite � offsite 
Wetland   � onsite � offsite 
Impoundment   � onsite � offsite 
Other (please describe)_______________________________________ 
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Non-Flowing Aquatic Feature Questions (Continued) 

8.Animals observed in the vicinity of the aquatic feature or suspected to be present based on 
indirect evidence or file material: 

 
Birds 
Fish 
Mammals 
Reptiles (e.g., snakes, turtles) 
Amphibians (e.g., frogs, salamanders) 
Sediment-dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

 
Specify species, if known: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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III.B.2 Flowing Aquatic Features 
 

Are any flowing aquatic features (such as streams or rivers) located at or adjacent to 
the site?   

  � Yes    � X No 
 
If yes, indicate the aquatic feature on the attached site map and answer the following 
questions regarding the flowing aquatic features.  If more than one flowing aquatic 
feature is present on or adjacent to the site, make additional copies of the following 
questions and fill out for each individual aquatic feature.  Distinguish between 
aquatic features by using names or other designations, and clearly identify each area 
on the site map 

 
 If no, proceed to Section III.C. 
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Flowing Aquatic Feature Questions 
 

� Onsite � Offsite 
Name or Designation:_______________________________________________ 
 
1.Indicate the type of flowing aquatic feature present. 
 

River  
Stream  
Creek  
Brook  
Dry wash 
Arroyo 
Intermittent stream 
Artificially created (ditch, etc.) 
Other (specify) 
 

 
2.Indicate the general composition of the bottom substrate. 
3.Describe the condition of the bank (e.g., height, slope, extent of vegetative cover) of the 
aquatic feature. 
 __________________________________________________________________ 
 __________________________________________________________________ 

__________________________________________________________________
__________________________________________________________________ 

 
3.Is there a discharge from the facility to the aquatic feature?  � Yes    � No 
 If yes, describe the origin of each discharge and its migration path: 

__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 

 
4.Indicate the discharge point of the water body.  Specify name, if known. 

__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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Flowing Aquatic Feature Questions (Continued) 
6.If the flowing aquatic feature is a dry wash or arroyo, answer the following questions. 

Check here if feature is not a dry wash or arroyo 
If known, specify the average number of days in a year in which flowing water is 
present in the feature:  _______________________________________________  
Is standing water or mud present?  Check all that apply. 

Standing water 
Mud 
Neither standing water or mud 

Does the area show evidence of recent flow (e.g., flood debris clinging to 
vegetation)? 

Yes 
No 
Not sure 

7.Animals observed in the vicinity of the aquatic feature or suspected to be present based on 
indirect evidence or file material: 

 
Birds 
Fish 
Mammals 
Reptiles (e.g., snakes, turtles) 
Amphibians (e.g., frogs, salamanders) 
Sediment-dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

 
Specify species, if known: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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III.C Terrestrial Habitats 
III.C.1  Wooded  
 

Are any wooded areas on or adjacent to the site?    � Yes    � X No 
 
If yes, indicate the wooded area on the attached site map and answer the following 
questions.  If more than one wooded area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual wooded 
area.  Distinguish between wooded areas by using names or other designations, and 
clearly identify each area on the site map. 

 
 If no, proceed to Section III.C.2. 
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Wooded Area Questions 
 

� On-site � Off-site 
Name or Designation:_______________________________________________ 
 
1.Estimate the approximate size of the wooded area (in acres or sq. ft.)______________ 
 
2.Indicate the dominant type of vegetation in the wooded area. 
 

Evergreen 
Deciduous 
Mixed 

 
Dominant plant species, if known:_______________________________________ 

 
3.Estimate the vegetation density of the wooded area. 
 

Dense (i.e., greater than 75% vegetation) 
Moderate (i.e., 25% to 75% vegetation) 
Sparse (i.e., less than 25% vegetation) 

 
4.Indicate the predominant size of the trees at the site.  Use diameter at chest height. 
 

0-6 inches 
6-12 inches 
>12 inches 
No single size range is predominant 

 
5.Animals observed in the wooded area or suspected to be present based on indirect 

evidence or file material: 
 

Birds 
Mammals 
Reptiles (e.g., snakes, lizards) 
Amphibians (e.g., toads, salamanders) 

 
Specify species, if known: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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III.C.2  Shrub/Scrub 
 
 Are any shrub/scrub areas on or adjacent to the site?    � X Yes    � No 
 

If yes, indicate the shrub/scrub area on the attached site map and answer the 
following questions.  If more than one shrub/scrub area is present on or adjacent to 
the site, make additional copies of the following questions and fill out for each 
individual shrub/scrub area.  Distinguish between shrub/scrub areas, using names or 
other designations, and clearly identify each area on the site map. 

 
 If no, proceed to Section III.C.3. 
The shrub/scrub areas in the southern part of WSMR are shown on the map titled "WSMR 
Vegetative Cover" appended to this SLERA. 
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Shrub/Scrub Area Questions 

 
� X Onsite � Offsite  

Name or Designation:___ Mesquite coppice dune land 
____________________________________________ 
 

 
 

1. Estimate the approximate size of the shrub/scrub area (in acres or sq. ft.). Surrounding 
the Site there are tens of thousands of acres of Chihuahuan desert scrub.  The nearest 
non-shrub/scrub area is 20 miles to the east in the Sacramento Mountains. 

__________ 
 
2. Indicate the dominant type of shrub/scrub vegetation present, if known. 

__________________________________________________________________ 
 Dominant vegetation at and surrounding the site includes honey mesquite (Prosopis 
glandulosa) fourwing saltbush (Atriplex canescens) snakeweed (Guterrezia sarothrae) with sparse 
dropseed grasses (Sporobolus species).  A complete list of species detected at the Site is 
presented in the Site Visit Report completed as part of this Environmental Site 
Assessment. 
__________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
  
3. Estimate the vegetation density of the shrub/scrub area. 
 

 Dense (i.e., greater than 75% vegetation) 
� X Moderate (i.e., 25% to 75% vegetation) 

 Sparse (i.e., less than 25% vegetation) 
 
4. Indicate the approximate average height of the scrub/shrub vegetation. 
 

 0-2 feet 
�X 2-5 feet 

 >5 feet 
5. Animals observed in the shrub/scrub area or suspected to be present based on 

indirect evidence or file material: 
�X Birds 
�X Mammals 
�X Reptiles (e.g., snakes, lizards) 

 Amphibians (e.g., toads, salamanders) 
 

Specify species, if known: 
Some of the most common species at the Site that were detected during the Site Visit 
included Canis latrans-Coyote; Oryx gazella - Oryx ; and Sylvilagus audubonii-Desert 
Cottontail.  Other animals detected included;  Zonitrichia leucophrys –white-crowned 
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sparrow; and Lepus californicus - Black-tailed Jackrabbit.  A complete list of species 
detected at the Site is presented in the Site Visit Report completed as part of this 
Environmental Site Assessment. 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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III.C.3  Grassland 
 

Are any grassland areas on or adjacent to the site?    � Yes    � X No 
 

If yes, indicate the grassland area on the attached site map and answer the following 
questions.  If more than one grassland area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual grassland 
area.  Distinguish between grassland areas by using names or other designations, and 
clearly identify each area on the site map. 

 
 If no, proceed to Section III.C.4. 
 

Grassland Area Questions 
 

� Onsite               � Offsite  
Name or Designation:_______________________________________________ 

 
1.Estimate the approximate size of the grassland area (in acres or sq. ft.)._________ 
 
2. Indicate the dominant plant type, if known. 

__________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 
3. Estimate the vegetation density of the grassland area. 
 

Dense (i.e., greater than 75% vegetation) 
Moderate (i.e., 25% to 75% vegetation) 
Sparse (i.e., less than 25% vegetation) 

 
4.Indicate the approximate average height of the dominant plant type (in ft. or in.)_ 
 
5.Animals observed in the grassland area or suspected to be present based on indirect 

evidence or file material: 
 

Birds 
Mammals 
Reptiles (e.g., snakes, lizards) 
Amphibians (e.g., toads, salamanders) 

 
Specify species, if known: 
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III.C.4  Desert 
 

Are any desert areas on or adjacent to the site?    � X Yes    �  No 
 

If yes, indicate the desert area on the attached site map and answer the following 
questions.  If more than one desert area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual desert 
area.  Distinguish between desert areas by using names or other designations, and 
clearly identify each area on the site map. 

 
 If no, proceed to Section III.C.5. 
The map titled "WSMR in Relation to the Chihuahuan Desert" is appended to this SLERA. 

Desert Area Questions 
 

� X Onsite               � Offsite  
Name or Designation   The Site is located in the Chihuahuan Desert 
:_______________________________________________ 

 
 
1. Estimate the approximate size of the desert area (in acres or sq. ft The Site is 

surrounded by tens of thousands of acres of Chihuahuan Desert..)._________ 
 
2. Describe the desert area (e.g., presence or absence of vegetation, vegetation types, 

presence/size of rocks, sand, etc.) 

Detailed descriptions about the biotic communities within WSMR can be found in 
the WSMR Integrated Natural Resource Management Plan.  Habitats directly 
associated with this Site include typical desert scrub communities.  In this area, 
honey mesquite stems act to trap blowing sand to form coppice dunes.  Other 
vegetation is sparse with the exception of broom snakeweed, fourwing saltbush, and 
mesa dropseed. 

__________________________________________________________________ 
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 

__________________________________________________________________
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
3. Animals observed in the desert area or suspected to be present based on indirect 

evidence or file material: 
 

�X Birds 
�X Mammals 
�X Reptiles (e.g., snakes, lizards) 
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�X Amphibians (e.g., toads, salamanders) 
 
Specify species, if known: 

Species lists compiled and developed by resource experts on WSMR indicate that 
there are over 1,000 species of vegetation, nearly 300 species of birds, 55 species of 
reptiles and amphibians, and 70 species of mammals confirmed within WSMR (Pers. 
comm. David Anderson and Doug Burkett).  The WSMR Integrated Natural 
Resource Management Plan (November 2001) cites a more detailed species list that 
can be encountered in differing areas on WSMR, however, the following list of 
species was identified during a site visit: 

Vegetation 

Apodanthera undulate-coyote gourd 

Atriplex canescens-fourwing saltbush 

Prosopis glandulosa-honey mesquite 

Gutierrezia sarothrae-broom snakeweed 

Sphaeralcea coccinea-common globemallow  

Sporobolus airoides- alkali sacaton 

Sporobolus cryptandrus-sand dropseed 

Avians 

Corvus cryptoleucus – Chihuahuan raven 

Invertebrates 

Mycetophilidae-gnats 

Cerambycidae-longhorn Beetle 

Formicidae -harvester Ants 

Lycosidae-wolf spider  

Mammals 
 
Lepus californicus - black-tailed jackrabbit 

Oryx gazella - oryx  

Sylvilagus audubonii-desert cottontail 
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Reptiles 

Uta stansburiana-side-blotched lizard 
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III.C.5  Other 
 
1. Are there any other terrestrial communities or habitats on or adjacent to the site 

which were not previously described?     
   � Yes    � X No 
 

If yes, indicate the “other” area(s) on the attached site map and describe the area(s) 
below.  Distinguish between onsite and offsite areas.  If no, proceed to 
Section III.D. 
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 

__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 

__________________________________________________________________
__________________________________________________________________ 

 
III.D Sensitive Environments and Receptors 
 
1. Do any other potentially sensitive environmental areas3 exist adjacent to or within 0.5 

miles of the site?  If yes, list these areas and provide the source(s) of information 
used to identify sensitive areas.  Do not answer “no” without confirmation from the U.S. Fish 
and Wildlife Service and appropriate State of New Mexico division. 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 

No.  Consultation with the latest information available through WSMR Resource 
Managers and the latest literature available through the US Fish and Wildlife 
Service and the NM Dept of Game and Fish indicates that no sensitive 

                                                 

3 Areas that provide unique and often protected habitat for wildlife species.  These areas are 
typically used during critical life stages such as breeding, hatching, rearing of young and 
overwintering.  Refer to Table 1 at the end of this document for examples of sensitive 
environments. 
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environments exist within at least a five mile radius of the site. 
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2. Are any areas on or near (i.e., within 0.5 miles) the site which are owned or used by 
local tribes?  If yes, describe.  Contact the Tribal Liason in the Office of the Secretary 
(505)827-2855 to obtain this information.  No 

 
3  Areas that provide unique and often protected habitat for wildlife species.  These 

areas are typically used during critical life stages such as breeding, hatching, 
rearing of young and overwintering.  Refer to Table 1 at the end of this document 
for examples of sensitive environments. 

 
 NO.  Consultation with the latest information available through WSMR Resource 

Managers and the latest literature available through the USFWS and NMDGF 
indicate that no sensitive environmental areas exist within at least 10 miles of the 
Site  

 
__________________________________________________________________
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 
4. Does the site serve or potentially serve as a habitat, foraging area, or refuge by rare, 

threatened, endangered, candidate and/or proposed species (plants or animals), or 
any otherwise protected species?  If yes, identify species.  This information should be 
obtained from the U.S. Fish and Wildlife Service and appropriate State of New Mexico division. 
No.  The latest lists of State and Federal species of concern, candidate, threatened, 
and endangered species were consulted.  Resource experts familiar with the sites 
confirmed that none of these species utilize the habitats at or adjacent to the Site.  
__________________________________________________________________
______ 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 

 
5.Is the site potentially used as a breeding, roosting or feeding area by migratory bird 
species?  If yes, identify which species. Yes.  There are hundreds of species of 
migrating birds that may potentially roost or feed at or near the Site.  Several 
species of birds may nest near the Site including Say’s phoebe and cactus 
wren._____________________________________________________________
_____ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
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6.5. Is the site used by any ecologically4, recreationally, or commercially 
important.   Yes.  Gemsbok (Oryx gazella) frequent all portions of the Missile 
Range and do occasionally visit the Site.  Gemsbok are harvested by recreational 
hunters in many portions of the Range including near this Sitespecies?  If yes, 
explain.. 
__________________________________________________________________ 

 __________________________________________________________________ 

                                                 

 

 

 

 

 

4 Ecologically important species include populations of species which provide a critical (i.e., 
not replaceable) food resource for higher organisms and whose function as such would not 
be replaced by more tolerant species; or perform a critical ecological function (such as 
organic matter decomposition) and whose functions will not be replaced by other species.  
Ecologically important species include pest and opportunistic species that populate an area if 
they serve as a food source for other species, but do not include domesticated animals (e.g., 
pets and livestock) or plants/animals whose existence is maintained by continuous human 
interventions (e.g., fish hatcheries, agricultural crops, etc.,) 
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__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 

 
IV. EXPOSURE PATHWAY EVALUATION 
 
1. Do existing data provide sufficient information on the nature, rate, and extent of 

contamination at the site? 
 

�      X Yes 
 No 
 Uncertain 

 
Please provide an explanation for your answer:  The nature and extent of 
contamination is described fully in the SWMU Assessment Report for the LC-38 Diesel 
Spill on White Sands Missile Range, to which this SLERA is 
attached.:_____________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 
2. Do existing data provide sufficient information on the nature, rate, and extent of 

contamination in offsite affected areas?   
 

 Yes 
 No 
 Uncertain 

�      X No offsite contamination 
 
Please provide an explanation for your answer:__ The nature and extent of contamination is 
described fully in the SWMU Assessment Report for the LC-38 Diesel Spill on White Sands Missile 
Range, to which this SLERA is attached. 

___________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 
3. Do existing data address potential migration pathways of contaminants at the site? 
 

�X Yes 
 No 
 Uncertain 

 
Please provide an explanation for your 
answer:____________________________________________________________ 
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 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________  
Potential migration pathways were addressed in the SWMU Assessment Report for the LC-38 
Diesel Spill on White Sands Missile Range, to which this SLERA is attached. 
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4. Do existing data address potential migration pathways of contaminants in offsite 
affected areas? 
 

 Yes 
 No 
 Uncertain 

�X No offsite contamination 
 

Please provide an explanation for your answer:  Potential migration pathways were addressed 
in the SWMU Assessment Report for the LC-38 Diesel Spill on White Sands Missile Range, to which 
this SLERA is attached. 

:_____________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 
5. Are there visible indications of stressed habitats or receptors on or near (i.e., within 

0.5 miles) the site that may be the result of a chemical release?  If yes, explain.  
Attach photographs if available. 
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________
No. 
 
6. Is the location of the contamination such that receptors might be reasonably 

expected to come into contact with it?  For soil, this means contamination in the soil 
0 to 5 feet below ground surface (bgs).  If yes, explain.  

 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 

 ____________________________________________________________
______No.  The source of contamination was a leaking underground pipe.  
Evidence of contamination is > 5 feet below ground surface. 

 
7. Are receptors located in or using habitats where chemicals exist in air, soil, sediment 

or surface water?  If yes, explain. 
__________________________________________________________________ 

 __________________________________________________________________ 
__________________________________________________________________ 
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 __________________________________________________________________
 __________________________________________________________________
No. 
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8. Could chemicals reach receptors via groundwater?  Can chemicals leach or dissolve 
to groundwater?  Are chemicals mobile in groundwater?  Does groundwater 
discharge into receptor habitats?  If yes, explain. 
__________________________________________________________________ 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________
No.  
  
9. Could chemicals reach receptors through runoff or erosion?  Answer the following 

questions:  No. 
 

What is the approximate distance from the contaminated area to the nearest 
watercourse or arroyo?   
 

 0 feet (i.e., contamination has reached a watercourse or arroyo) 
 1-10 feet 
 11-20 feet 
 21-50 feet 
 51-100 feet 
 101-200 feet 
 > 200 feet 
 > 500 feet 

�X > 1000 feet 
 
What is the slope of the ground in the contaminated area? 
 

�X 0-10% 
 10-30% 
 > 30% 

 
What is the approximate amount of ground and canopy vegetative cover in the 
contaminated area? 
 

� < 25% 
�X 25-75% 

 > 75% 
 
Is there visible evidence of erosion (e.g., a rill or gully) in or near the contaminated 
area? 
 

 Yes 
�X No 

 Do not know 
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Do any structures, pavement, or natural drainage features direct run-on flow (i.e., 
surface flows originating upstream or uphill from the area of concern) into the 
contaminated area? 
 

�X Yes,  this site is bermed. 
� No 

 Do not know 
 

10. Could chemicals reach receptors through the dispersion of contaminants in air (e.g., 
volatilization, vapors, fugitive dust)?  If yes, explain. 

 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________
No. 
 
11. Could chemicals reach receptors through migration of non-aqueous phase liquids 

(NAPLs)?  Is a NAPL present at the site that might be migrating towards receptors 
or habitats?  Could NAPL discharge contact receptors or their habitat? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
____________________________________NAPLs (Diesel Fuel) are associated 
with this site but are confined from ecological receptors. 

 
12. Could receptors be impacted by external irradiation at the site?  Are gamma emitting 

radionuclides present at the site?  Is the radionuclide contamination buried or at the 
surface?   
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
____________________________________No radionuclide contamination is 
associated with this site. 
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PHOTOGRAPHIC DOCUMENTATION 
 

During the site visit(s), photographs should be taken to document the current 
conditions at the site and to support the information entered in the checklist.  For 
example, photographs may be used to document the following: 
• The nature, quality, and distribution of vegetation at the site 
• Receptors or evidence of receptors  
• Potentially important ecological features, such as ponds and drainage ditches 
• Potential exposure pathways 
• Any evidence of contamination or impact 
 
The following space may be used to record photo subjects. 

 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
Photographic documentation of the site are attached to the end of this checklist. 
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SUMMARY OF OBSERVATIONS AND SITE SETTING 

 
Include information on significant source areas and migration pathways that are 
likely to constitute complete exposure pathways.    
__________________________________________________________________ 

 
 The Site exists in a typical and widespread desert scrub community in the 
Tularosa Basin within White Sands Missile Range.  Habitat present is not considered 
rare or sensitive by any of the regulating or management agencies including the 
USFWS, NMDGF, and WSMR Directorate of Environment and Safety.  The habitat 
present does not harbor listed or sensitive species.  No plants at or near the Site 
showed any external signs of stress due to contact with the contaminant.  Potential 
plants that could be exposed include those in the complete species list for this Site 
visit.  All are common and widespread throughout the Chihuahuan Desert. 
__________________________________________________________________ 

 __________________________________________________________________
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
 __________________________________________________________________ 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Checklist Completed by________Bradley Davis 
______________________________________ 
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Affiliation
 _________________________________________________________BA
E Systems 
 

 Author Assisted by
 __________________________________________________ 
Doug Burkett and David Black 
 
 Date_____________________________________________________________ 
 4-22-04 
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TABLE 1 
EXAMPLES OF SENSITIVE ENVIRONMENTS 

 
 

 National Parks and National Monuments 
 
 Designated or Administratively Proposed Federal Wilderness Areas 
 
 National Preserves 
 
 National or State Wildlife Refuges 
  

National Lakeshore Recreational Areas 
 
 Federal land designated for protection of natural ecosystems 
 
 State land designated for wildlife or game management 
 
 State designated Natural Areas 
 

Federal or state designated Scenic or Wild River 
 

All areas that provide or could potentially provide critical habitat1 for state and 
federally listed Threatened or Endangered Species, those species that are currently 
petitioned for listing, and species designated by other agencies as sensitive or species 
of concern 

 
All areas that provide or could potentially provide habitat for state protected species 
as defined in the Wildlife Code, Chapter 17 of the New Mexico Statutes 

 
All areas that provide or could potentially provide habitat for migratory birds as 
protected by the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) 

 
 

                                                 

1 Critical habitats are defined by the Endangered Species Act (50 CFR §424.02(d)) as: 
 

1) Specific areas within the geographical area currently occupied by a species, at the time it is listed in 
accordance with the Act, on which are found those physical or biological features (I) essential to the 
conservation of the species and (ii) that may require special management considerations or protection, and 
2) Specific areas outside the geographical area occupied by a species at the time it is listed upon a 
determination by the Secretary [ of Interior] that such areas are essential for the conservation of the 
species. 
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All areas that provide or could potentially provide habitat for bald eagles and golden 
eagles as protected by the Bald and Golden Eagle Protection Act (16 U.S.C. 668-
668d) 
 
All areas that provide or could potentially provide habitat for song birds as protected 
by the State of New Mexico statute (New Mexico Statute, 1978, Chapter 17, Game 
and Fish, 17-2-13) 

 
All areas that provide or could potentially provide habitat for hawks, vultures and 
owls as protected by the State of New Mexico statute (New Mexico Statute, 1978, 
Chapter 17, Game and Fish, 17-2-14) 

 
All areas that provide or could potentially provide habitat for horned toads and  
Bullfrogs as protected by the State of New Mexico statute (New Mexico Statute,  
1978, Chapter 17, Game and Fish, 17-2-15 and 16, resp.)  

 
All perennial waters (e.g., rivers, lakes, playas, sloughs, ponds, etc) 

 
All ephemeral drainage ( e.g., arroyos, puddles/pools, intermittent streams, etc) that 
provide significant wildlife habitat or that could potentially transport contaminants 
off site to areas that provide wildlife habitat 

 
All riparian habitats 

 
All perennial and ephemeral wetlands (not limited to jurisdictional wetlands) 

 
 All areas that are potentially important breeding, staging, and overwintering habitats 

as well as other habitats important for the survival of animals during critical periods 
of their life cycle. 
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1. NEW MEXICO ECOLOGICAL EXCLUSION CRITERIA CHECKLIST 

The following questions are designed to be used in conjunction with the Ecological Exclusion 
Criteria Decision Tree (Figure 1).  After answering each question, refer to the Decision Tree to 
determine the appropriate next step.  In some cases, questions will be omitted as the user is directed 
to another section as indicated by the flow diagram in the Decision Tree.  For example, if the user 
answers “yes” to Question 1 of Section I, he or she is directed to proceed to Section II. 

 
I. Habitat 
In the following questions, “affected property” refers to all property on which a release has occurred 
or is believed to have occurred, including off-site areas where contamination may have occurred or 
migrated. 

 

1. Are any of the below-listed sensitive environments at, adjacent to, or in the locality1 of the 
affected property?  NO. 

 
• National Park or National Monument 
• Designated or administratively proposed Federal Wilderness Area 
• National Preserve 
• National or State Wildlife Refuge 
• Federal or State land designated for wildlife or game management 
• State designated Natural Areas 
• All areas that are owned or used by local tribes  
• All areas that are potentially important breeding, staging, and overwintering habitats 

as well as other habitats important for the survival of animals during critical periods 
of their life cycle 

• All areas that provide or could potentially provide habitat for state and federally 
listed Threatened or Endangered Species, those species that are currently petitioned 
for listing, and species designated by other agencies as sensitive or species of concern 

• All areas that provide or could potentially provide habitat for state protected species 
as defined in the Wildlife Code, Chapter 17 of the New Mexico Statutes 

• All areas that provide or could potentially provide habitat for migratory birds as 
protected by the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) 

                                                 

1  Locality of the site refers to any area where an ecological receptor is likely to contact site-
related chemicals.  The locality of the site considers the likelihood of contamination 
migrating over time and places the site in the context of its general surrounding.  Therefore, 
the locality is typically larger than the site and the areas adjacent to the site.  
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• All areas that provide or could potentially provide habitat for bald eagles and golden 
eagles as protected by the Bald and Golden Eagle Protection Act  
(16 U.S.C. 668-668d) 

• All areas that provide or could potentially provide habitat for song birds as protected 
by the state of New Mexico statute (New Mexico Statute, 1978, Chapter 17, Game 
and Fish, 17-2-13) 

• All areas that provide or could potentially provide habitat for hawks, vultures and 
owls as protected by the state of New Mexico statute (New Mexico Statute, 1978, 
Chapter 17, Game and Fish, 17-2-14) 

• All areas that provide or could potentially provide habitat for horned toads and 
bullfrogs as protected by the state of New Mexico statute (New Mexico Statute, 
1978, Chapter 17, Game and Fish, 17-2-15 and 16, respectively) 

        

2. Does the affected property contain land areas which were not listed in Question 1, but could 
be considered viable ecological habitat?  The following are examples (but not a complete 
listing) of viable ecological habitats:  YES. 

 
• Wooded areas 
• Shrub/scrub vegetated areas 
• Open fields (prairie) 
• Other grassy areas 
• Desert areas 
• Any other areas which support wildlife and/or vegetation, excluding areas which 

support only opportunistic species (such as house mice, Norway rats, pigeons, etc.) 
that do not serve as prey to species in adjacent habitats. 

 
The following features are not considered ecologically viable:  

 

• Pavement 
• Buildings 
• Paved areas of roadways 
• Paved/concrete equipment storage pads 
• Paved manufacturing or process areas 
• Other non-natural surface cover or structure 

 

3. Does the affected property contain any perennial or ephemeral aquatic features which were 
not listed in Question 1?  NO. 
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II. Receptors 
 
1. Is any part of the affected property used for habitat, foraging area, or refuge by any rare, 

threatened, or endangered species (plant or animal), or otherwise protected species (e.g., 
raptors, migratory birds)?  NO. 

 
2. Is any part of the affected property used for habitat, foraging area, or refuge by any species 

used as a recreational (e.g., game animals) and/or commercial resource?  YES. 

 

3. Is any part of the affected property used for habitat, foraging area, or refuge by any plant or 
animal species?  This includes plants considered “weeds” and opportunistic insect and 
animal species (such as cockroaches and rats) if they are used as a food source for other 
species in the area.  YES. 

III. Exposure Pathways 

 
1. Could receptors be impacted by contaminants via direct contact? 

Is a receptor located in or using an area where it could contact contaminated air, soil3, or 
surface water?  NO. 

 
For Questions 2 and 3, note that one must answer “yes” to all three bullets in order to be directed to the “exclusion 
denied” box of the decision tree.  This is because answering “no” to one of the questions in the bullet list indicates 
that a complete exposure pathway is not present.  For example, in Question 2, if the chemical cannot leach or 
dissolve to groundwater (bullet 1), there is no chance of ecological receptors being exposed to the chemical through 
contact with contaminated groundwater.  Similarly, the responses to the questions in Question 4 determine whether 
a complete pathway exists for exposure to NAPL. 

 

2. Could receptors contact contaminants via groundwater? 
• Can the chemical leach or dissolve to groundwater4?  NO.  Contamination is 

blocked from further migration downward by a thick clay unit (> 10 ft thick).  
Additionally, GW is approximately 150 ft below deepest contamination at the site. 

� 
• Can groundwater mobilize the chemical? 

                                                 
3  For soil, this means contamination less than 5 feet below ground surface (bgs). 

 

4  Information on the environmental fate of specific chemicals can be found on the Internet at 
http://www.epa.gov/opptintr/chemfact/ or at a local library in published copies of the Hazardous 
Substances Data Bank. 
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• Could (does) contaminated groundwater discharge into known or potential receptor 
habitats?  There is no known discharge of this ground water. 

 

3. Could receptors contact contaminants via runoff (i.e., surface water and/or suspended 
sediment) or erosion by water or wind? 
• Are chemicals present in surface soils?  NO.  There is no surface contamination at 

the site. 
• Can the chemical be leached from or eroded with surface soils?  NO. 
• Is there a receptor habitat located downgradient of the leached/eroded surface soil?  

NO. 
 

4. Could receptors contact contaminants via migration of non-aqueous phase liquids (NAPL)? 

• Is NAPL present at the site?  YES. 
• Is NAPL migrating toward potential receptors or habitats?  NO.  The diesel 

contamination is prevented from further migration downward by a thick (> 10 ft 
thick) clay layer. 

• Could NAPL discharge impact receptors or habitats?  NO. 

 

 

Based on results of this checklist, an exclusion would be granted from further ecological risk 
assessment. 
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Figure 1 -Ecological Exclusion Criteria Decision Tree 
(Refer to corresponding checklist for the full text of each question) 
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Figure 1 - Exclusion Criteria Decision Tree (continued) 
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Figure 1 - Exclusion Criteria Decision Tree (continued) 
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1.0 Introduction 

A site visit was conducted at LC-38 Diesel Spill Site to ascertain viable ecological habitat and 
biological entities that could potentially be affected by drilling four wells at the proposed 
sampling locations. 

2.0 Methods 

An observer conducted a pedestrian survey at the LC-38 site on 16 September 2003.  The 
observer recorded all detectable vegetation and fauna out to a 200-meter perimeter around the 
site.  A list of vegetation and animals detected is presented in appendix A.   

The latest lists of State and Federally listed species of special status (sensitive, of concern, 
threatened, or endangered) were consulted and none of the species were found to be likely to 
inhabit the site. 

3.0 Results 

After literature review and expert interview no threatened or endangered species or sensitive 
habitats were anticipated to exist at or near the site.  Subsequent on-site reconnaissance detected 
no sensitive species or their habitats.  Habitats associated with the site are not considered 
ecologically sensitive or unique to this portion of the Chihuahuan desert.  The Site exists in a 
typical and widespread desert scrub community in the Tularosa Basin within White Sands 
Missile Range.  Large, well defined, mesquite coppice dunes dominate this area around LC-38.  
Habitat present is not considered rare or sensitive by any of the regulating or management 
agencies including the USFWS, NMDGF, and WSMR Directorate of Environment and Safety.   

The site itself has been disturbed through mechanical manipulation primarily from past military 
use of the site including leveling and construction of buildings. 

4.0 Conclusions 

Based on information gathered during this investigation, it appears that there is no reasonable 
potential for detrimental impact to potential ecological receptors.  The lack of any sensitive 
habitats or species of concern limits the potential for this spill site to have any measurable 
detrimental affects to the environment or environmental receptors. 
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APPENDIX A 

Species List for LC-38 Diesel Spill Site 

Vegetation 

Apodanthera undulate-coyote gourd 

Atriplex canescens-fourwing saltbush 

Prosopis glandulosa-honey mesquite 

Gutierrezia sarothrae-broom snakeweed 

Sphaeralcea coccinea-common globemallow  

Sporobolus airoides- alkali sacaton 

Sporobolus cryptandrus-sand dropseed 

Avians 

Corvus cryptoleucus – Chihuahuan raven 

Invertebrates 

Mycetophilidae-gnats 

Cerambycidae-longhorn Beetle 

Formicidae -harvester Ants 

Lycosidae-wolf spider  

Mammals 
 
Lepus californicus - black-tailed jackrabbit 

Oryx gazella - oryx  

Sylvilagus audubonii-desert cottontail 

Reptiles 

Uta stansburiana-side-blotched lizard 



57 
 

 

 

 



 















































































g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 161 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

 
12. References  

ARCADIS, 2009.  Revised Phase III RCRA Facility Investigation (RFI) Report – 
HELSTF Sites. 

A.T. Kearney, 1988.  RCRA Facility Assessment PR/VSI Report, White Sands Missile 
Range.  US EPA Region VI, Contract Number 68-01-7374. 

BAE Systems, 2003.  RCRA Part B Permit Modification Application for Post-Closure 
Care: TTF Disposal Surface Impoundment. .  US Army WSMR Report Number 
NM2750211235-PCC.   

BAE Systems, 2004.  AMRAD Voluntary Corrective Action Report. 

BAE Systems, 2004a.  Work Plan for the Voluntary Corrective Action at the Malpais 
Site on White Sands Missile Range.  US Army WSMR Report Number WS-ES-
EC-0332.  

BAE Systems, 2004b.  Voluntary Corrective Action Implementation Report for the 
North Oscura Peak Landfill, SWMU 47, 48, and 49.  US Army WSMR Report 
Number WS-ES-EC-0412. 

BAE Systems, 2004c.  RCRA Facility Investigation Report Former Oscura Range 
Center Construction Landfill (WSMR-05; SWMU 159), White Sands Missile 
Range.  US Army WSMR Report Number WS-ES-EC-0334. 

BAE Systems, 2004d.  Final Voluntary Corrective Action Report for the Malpais Site, 
White Sands Missile Range.  US Army WSMR Report Number WS-ES-EC-0443. 
September. 

BAE Systems, 2004e.  Temperature Test Facility Soil Vapor Extraction System 
Component Disposition.  US Army WSMR Report Number DAAD07-95-C-0125, 
WAO No. 20-DD. 

BAE Systems, 2004f. SWMU Assessment Report for the LC-38 Diesel Spill on White 
Sands Missile Range. 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 162 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

BAE Systems, 2004g. Resample of the LC-38 Monitoring Wells for Perchlorate (letter 
report). 

GeoScience Consultants, Ltd., 1986.  Analysis of Phase I Drilling Data and 
Recommendations for 5 Additional Shallow Boreholes and 3 Initial Deep 
Boreholes TTF Area. US Army, White Sands Missile Range, NM 

GeoScience Consultants, Ltd., 1987.  Final Contamination Assessment Report, 
Temperature Test Facility – Part I. US Army, White Sands Missile Range, NM 

Honker, W.K.  1996. [Environmental Protection Agency] Correspondence to 
Brigadier General Jerry L. Laws. RE: Notice of Deficiencies, Phase II RCRA 
Facility Investigation (RFI) Report for Appendices I — IV SWMUs, White Sands 
Missile Range (WSMR) Hazardous and Solid Waste Amendments (HSWA), EPA 
ID. NM27502I1235, Commander, WSMR, NM 88002. 23 May. 

IT Corporation (ITC), 1992.  Final RCRA Facility Investigation (RFI) Report, Appendix I 
Sites, White Sands Missile Range, NM.  US Army Corps of Engineers, Contract 
Number DACA87-90-D-0015. 

Kelley, E.  1996. [New Mexico Environment Department] Correspondence to 
Thomas A. Ladd. RE: WSMR RFI Phase II Rpt. Notice of Deficiency (NOD), 
Director, Directorate of the Environment & Safety, WSMR, NM 88002. 
04 September. 

Kelly, T.E. 1973. Summary of Ground-water Data, Post Headquarters and Adjacent 
Areas, White Sands Missile Range.  Washington D.C.: U.S. Geological Survey. 
U.S. Geological Survey Open-file Report 72-308. 

Kelly, T.E., and G.A. Hearne.  1976.  The Effects of Groundwater Development on the 
Water Supply of the Post Headquarters Area, White Sands Missile Range, 
New Mexico.  U.S. Geological Survey Open File Report 72-308. 

MEVATEC Corporation, 1998. Findings on Soil Contamination Surrounding the 
Underground Storage Tank Located at AMRAD. 

MEVATEC Corporation, 1999.  Decision Document for the North Oscura Peak Landfill, 
Defense Site Environmental Restoration tracking System (DSERTS) WSMR-71, 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 163 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

SWMUs 47, 48 and 49.  US Army WSMR Report Number WS-ES-EC-9921. 
December. 

MEVATEC Corporation, 1999a.  Soil and Preliminary Groundwater Investigation at 
Malpais Site, White Sands Missile Range, NM. US Army WSMR Report Number 
WSNRES-ERS-9922. July. 

MEVATEC Corporation, 1999b.  Work Plan for Investigation of Main Post Landfills 1A 
and 2A, May. 

MEVATEC Corporation, 2000. Findings on Soil Contamination Surrounding the 
Underground Storage Tank Located at AMRAD. 

MEVATEC Corporation, 2000a. Petition To Perform Class III Modifications To Remove 
Solid Waste Management Units 10, 11, 16, 17, 19, 20, 80, 132, 140, 150, And 
156 From The White Sands Missile Range RCRA Part B Permit, HSWA Module, 
Identification Number NM2750211235. January.  

MEVATEC Corporation, 2000b.  Decision Document for the Restoration Activities at 
the Washpad, Drain, Oil/Water Separator and Waste Accumulation Area at 
Building 1753, WSMR-80 (SWMU 19). US Army WSMR Report Number WS-ES-
EC-0037. April. 

MEVATEC Corporation, 2000c.  RCRA Facility Investigation Report, Former Main Post 
Landfill 1A, White Sands Missile Range. US Army WSMR Report Number WS-
ES-EC-0017. 

MEVATEC Corporation, 2000d.  RCRA Facility Investigation Report, Former Main Post 
Landfill 2A, White Sands Missile Range. US Army WSMR Report Number WS-
ES-EC-0036. 

MEVATEC Corporation, 2001. Initial Field Effort to Delineate Depth of Diesel 
Contamination at Building 24068 (LC-38) (letter report). 

MEVATEC Corporation, 2001a.  Work Plan for the RCRA Facility Investigation at the 
Denver and Malpais Sites on White Sands Missile Range. US Army WSMR 
Report Number WS-ES-EC-0158.  



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 164 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

MEVATEC Corporation, 2002. Release Assessment for Underground Storage Tank 
Located at the AMRAD Facility (Building 2590). 

MEVATEC Corporation, 2002a.  RCRA Facility Investigation Report, Denver and 
Malpais Sites, White Sands Missile Range. US Army WSMR Report Number WS-
ES-EC-0230. July. 

MEVATEC Corporation, 2002b.  RCRA Facility Investigation of the Lance Missile 
Impact Site (SWMU 168) on the White Sands National Monument. US Army 
WSMR Report Number WS-ES-EC-0240. November. 

MEVATEC Corporation, 2002c. Work Plan for the RCRA Facility Investigation and the 
Launch Complex 38 Site on White Sands Missile Range. 

Michigan DEQ, 1994.  Guidance Document for Verification of Soil Remediation; April. 

NMED, 1995.  New Mexico Solid Waste Management Regulations.  Title 20, 
New Mexico Administrative Code, Chapter 9, Part 1.  

NMED, 1998.  HRMB Standard Operating Procedures Manual, Volume 1.  
New Mexico Environment Department.  

NMED, 2000. Risk Based Decision Making Process for Petroleum Releases at 
Underground Storage Tank Site in New Mexico. NMED UST Bureau. 

NMED, 2000a. Technical Background Document for Development of Soil Screening 
Levels.  Hazardous Waste Bureau and Groundwater Quality Bureau Voluntary 
Remediation Program. December. 

NMED, 2003. New Mexico Environment Department TPH Screening Guidelines.  New 
Mexico Environment Department, Santa Fe, NM. 

NMED, 2006.  TPH Screening Guidelines. 

NMED. 2008. Guidance for Assessing Ecological  Risks Posed by Chemicals: 
Screening-Level Ecological Risk Assessment.  Revision 2.0. Hazardous Waste 
Bureau. July. 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 165 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

NMED, 2009.  Technical Background Document for Development of Soil Screening 
Levels, Revision 5.0. 

New Mexico Environment Improvement Board (NMEID), June 2000. New Mexico 
Hazardous Waste Management Regulations (20 NMAC 4.1). Santa Fe, New 
Mexico. 

Radian, 1998.  Plan of Action Landfill Debris Removal Oscura Range Center.  USACE 
Contract DACA56-93-D-0016. December 22. 

Sverdrup Environmental, Inc. (SEI), 1994.  Phase II RCRA Facility Investigation, 
Appendix I, II, III and IV Sites, White Sands Missile Range, NM.  US Army Corps 
of Engineers, Contract Number DACA56-93-D-0002/0001. 

URS Corp. & White Sands Technical Services, LLC, 2006.  Final Clean Closure 
Demonstration Report, Revision 2, Methylene Chloride Spill Area – Vapor 
Extraction at the Temperature Test Facility, WSMR-41 (SWMU 108), July. 

URS Corp. & White Sands Technical Services, LLC, 2006a.  Revised Addendum, 
Clean Closure Demonstration Report Revision 2, Methylene Chloride Spill Area – 
Vapor Extraction at the Temperature Test Facility, WSMR-41 (SWMU 108). 
December. 

USEPA., 1992. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities 
- Addendum to Interim Final Guidance, June. 

USEPA, 1994.  Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA 
Corrective Action Facilities.  Office of Solid Waste and Emergency Response, 
Directive 9355.4-12.  

USEPA, 1997.  Health Effects Assessment Summary Tables, FY-1997 Update. Office 
of Research and Development and Office of Emergency and Remedial 
Response. Washington, DC. EPA/540/R-97/036.   

USEPA, 1998. EPA Region 9 Preliminary Remediation Goals. U.S. Environmental 
Protection Agency, San Francisco, CA. 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 166 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

USEPA, 1989.  Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities 
– Interim Final Guidance, April 

USEPA, 2000.  U.S. Environmental Protection Agency (USEPA). 2000.  User’s Guide 
for the Johnson and Ettinger (1991) Model for Subsurface Vapor Intrusion into 
Buildings (Revised).  Office of Emergency and Remedial Response, Washington, 
DC.  December. 

USEPA, 2001.  “ECO-Update: Role of Screening-level Risk Assessments and Refining 
Contaminants of Concern in Baseline Ecological Risk Assessments.” Accessed 
2001. http://www.epa.gov/superfund/programs/risk/ecoup/slera0601.pdf  

USEPA, 2002.  OSWER Draft Guidance for Evaluating the Vapor Intrusion Pathway 
from Groundwater and soils (Subsurface Vapor Intrusion Guidance).  EPA530-D-
02-004. November. 

USEPA, 2003. EPA National Primary Drinking Water Standards. EPA 816-F-03-016. 

USEPA, 2010. Screening Level table available online at http://www.epa.gov/ 
reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm.   

WSMR, 1998. White Sands Missile Range, Range-Wide Environmental Impact 
Statement.   WSMR, New Mexico. 

WSMR, 2000. Assessment Report of the Lance Missile Impact on 14 December 1999 
into the White Sands National Monument. July. 

WSMR, 2007. 4 January 2007 letter “LC-38 Diesel Spill Site (SWMU 198; CC Site 
CCWS-09) and Response to October 2006 NMED Comments on the February 
2002 LC-38 SWMU Assessment Report. 

WTS, 2006. Calendar Year 2006 Ground Water Monitoring at the LC-38 Diesel Spill 
(letter report). 

WTS, 2007. Calendar Year 2007 Ground Water Monitoring at the LC-38 Diesel Spill 
(letter report). 



g:\enclient\white sands\petitions\non- helstf petition\text\gp08wsmr.0cac.r1.01_21_11.docx 167 

Petition to Perform 
Class III Modifications to 
Remove Solid Waste 
Management Units 19, 
47, 48, 63, 64, 108, 157, 
158, 159, 164, 167, 168 
and 198 from the White 
Sands Missile Range 
RCRA Part B Permit 
HSWA Module, 
Identification No. 
NM2750211235 
White Sands Missile Range, 
New Mexico 

 

WTS, 2007a.  Accelerated Corrective Action Completion Report:  Oscura Range 
Center WSMR-05 Landfill A (SWMU 157) and Landfill C (SWMU 159).  US Army 
White Sands Missile Range, Contract Number W9124Q-04-D-0012. 

WTS, 2007b.  Closure Report for the Oscura Range Center Landfill “B” SWMU 158 
(LDU-19).  US Army White Sands Missile Range, Contract Number W9124Q-04-
D-0012. 

WTS, 2008.  Letter Report, Abandonment of Monitor and Vapor Wells Associated with 
SWMU 104 (IRP Site WSMR-41), January. 

 


	Petition to Perform Class III Modifications toChange the Status of Solid Waste ManagementUnits 19, 47, 48, 63, 64, 108, 157, 158, 159, 164, 167,168 and 198 from Corrective Action Required toCorrective Action Complete or Corrective ActionComplete with Controls, White Sands MissileRange RCRA Part B Permit (No. NM2750211235)
	List of Acronyms/Abbreviations
	Executive Summary
	1. Introduction
	1.1 Setting – Physical Geography and Facility Description
	1.2 Land Use
	1.2.1 Current Land Use
	1.2.2 Future Land Use

	1.3 Climatology
	1.4 WSMR Regional Physiography and Ecology
	1.4.1 Geology
	1.4.2 Surface Hydrology
	1.4.3 Geohydrology

	1.5 Ecology
	1.5.1 Flora
	1.5.2 Fauna


	Appendices
	Appendix 1A-Figures

	2. SWMU 19: Steam Wash Pad, Drains, and Oil/Water Separator
	2.1 Summary
	2.2 Site Description and Operational History
	2.2.1 Site Description
	2.2.2 Operational History

	2.3 Land Use
	2.3.1 Current
	2.3.2 Future/Proposed

	2.4 Investigative Activities
	2.4.1 Summary
	2.4.2 Investigation #1: RCRA Facility Assessment Preliminary Review/Visual Site InspectionReport (Kearney, 1988)
	2.4.2.1 Non-Sampling data Collection
	2.4.2.2 Sampling Data Collection
	2.4.2.3 Data Gaps
	2.4.2.4 Results and Conclusions

	2.4.3 Investigation #2: Final RCRA Facility Investigation (RFI) Report Appendix II, III, and IVSites (IT Corp, 1992)
	2.4.3.1 Non-Sampling data Collection
	2.4.3.2 Sampling Data Collection
	2.4.3.3 Data Gaps
	2.4.3.4 Results and Conclusions

	2.4.4 Investigation #3: Phase-II RCRA Facility Investigation, Appendix I, II, III and IV Sites (SEI,1994)
	2.4.4.1 Non-Sampling data Collection
	2.4.4.2 Sampling Data Collection
	2.4.4.3 Data Gaps
	2.4.4.4 Results and Conclusions

	2.6 Site Assessments

	2.5 Site Conceptual Model
	2.5.1 Nature and Extent of Contamination
	2.5.2 Environmental Fate

	2.6 Site Assessments
	2.6.1 Human Health Screening and Risk Assessments
	2.6.1.1 Vapor Intrusion Scenarios

	2.6.2 Overall HHRA Summary
	2.6.3 Ecological Screening and Risk Assessments
	2.6.4 Other Applicable Assessments

	2.7 Proposal for Corrective Action Complete
	2.7.1 Rationale
	2.7.2 Criterion


	Appendices
	Appendix 2A - Figures and Photographs
	Appendix 2B - Analytical Results Tables
	Appendix 2C - Correspondence.pdf
	Appendix 2D - Other Applicable Assessments

	3. SWMUs 47 and 48: North Oscura Peak Landfills
	3.1 Summary
	3.2 Site Description and Operational History
	3.2.1 Site Description
	3.2.2 Operational History

	3.3 Land Use
	3.3.1 Current
	3.3.2 Future/Proposed

	3.4 Investigative Activities
	3.4.1 Summary
	3.4.2 Investigation #1: RCRA Facility Assessment (Kearney, 1988)
	3.4.2.1 Non-sampling Data Collection
	3.4.2.2 Sampling Data Collection
	3.4.2.3 Results and Conclusions

	3.4.3 Investigation #2: On-Site Waste Characterization
	3.4.3.1 Non-sampling Data Collection
	3.4.3.2 Sampling Data Collection
	3.4.3.3 Results and Conclusions

	3.4.4 Investigation #3: Voluntary Corrective Measures Implementation (BAE, 2004b)
	3.4.4.1 Non-sampling Data Collection
	3.4.4.2 Sampling Data Collection
	3.4.4.3 Results and Conclusions


	3.5 Site Conceptual Model
	3.5.1 Nature and Extent of Contamination
	3.5.2 Environmental Fate

	3.6 Site Assessments
	3.6.1 Human Health Screening and Risk Assessments (BAE, 2004b)
	3.6.2 Ecological Screening and Risk Assessments (BAE, 2004b)
	3.6.3 Other Applicable Assessments (BAE, 2004b)

	3.7 Proposal for Corrective Action Complete
	3.7.1 Rationale
	3.7.2 Criterion


	Appendices
	Appendix 3A - Figures
	Appendix 3B - Analytical Results Tables
	Appendix 3C - Correspondence

	4. SWMU 63: Main Post Landfill 1A
	4.1 Summary
	4.2 Site Description and Operational History
	4.2.1 Site Description
	4.2.2 Operational History

	4.3 Land Use
	4.3.1 Current
	4.3.2 Future/Proposed

	4.4 Investigative Activities
	4.4.1 Summary
	4.4.2 Investigation #1: RCRA Facility Assessment (Kearney, 1988)
	4.4.2.1 Non-sampling Data Collection
	4.4.2.2 Sampling Data Collection
	4.4.2.3 Results and Conclusions

	4.4.3 Investigation #2: Phase I RCRA Facility Investigation - Appendix I Sites (IT Corp., 1992)
	4.4.3.1 Non-sampling Data Collection
	4.4.3.2 Sampling Data Collection
	4.4.3.3 Data Gaps
	4.4.3.4 Results and Conclusions

	4.4.4 Investigation #3: Phase II RCRA Facility Investigation - Appendix I, II, III and IV Sites(SEI, 1994)
	4.4.4.1 Non-sampling Data Collection
	4.4.4.2 Sampling Data Collection
	4.4.4.3 Data Gaps
	4.4.4.4 Results and Conclusions

	4.4.5 Investigation #4: RCRA Facility Investigation, Former Main Post landfill 1A (MEVATEC,2000c)
	4.4.5.1 Non-sampling Data Collection
	4.4.5.2 Sampling Data Collection
	4.4.5.3 Data Gaps
	4.4.5.4 Results and Conclusions


	4.5 Site Conceptual Model
	4.5.1 Nature and Extent of Contamination
	4.5.2 Environmental Fate

	4.6 Site Assessments
	4.6.1 Human Health Screening and Risk Assessments
	4.6.2 Ecological Screening and Risk Assessment
	4.6.3 Other Applicable Assessments

	4.7 Proposal for Corrective Action Complete
	4.7.1 Rationale
	4.7.2 Criterion


	Appendices
	Appendix 4A - Figures
	Appendix 4B - Analytical Results Tables
	Appendix 4C - Correspondence

	5. SWMU 64: Main Post Landfill 2A
	5.1 Summary
	5.2 Site Description and Operational History
	5.2.1 Site Description
	5.2.2 Operational History

	5.3 Land Use
	5.3.1 Current
	5.3.2 Future/Proposed

	5.4 Investigative Activities
	5.4.1 Summary
	5.4.2 Investigation #1: RCRA Facility Assessment (Kearney, 1988)
	5.4.2.1 Non-sampling Data Collection
	5.4.2.2 Sampling Data Collection
	5.4.2.3 Data Gaps
	5.4.2.4 Results and Conclusions

	5.4.3 Investigation #2: Phase I RCRA Facility Investigation - Appendix I Sites (IT Corp., 1992)
	5.4.3.1 Non-sampling Data Collection
	5.4.3.2 Sampling Data Collection
	5.4.3.3 Data Gaps
	5.4.3.4 Results and Conclusions

	5.4.4 Investigation #3: Phase II RCRA Facility Investigation - Appendix I, II, III and IV Sites(SEI, 1994)
	5.4.4.1 Non-sampling Data Collection
	5.4.4.2 Sampling Data Collection
	5.4.4.3 Data Gaps
	5.4.4.4 Results and Conclusions

	5.4.5 Investigation #4: RCRA Facility Investigation, Former Main Post Landfill 2A (MEVATEC,2000d)
	5.4.5.1 Non-sampling Data Collection
	5.4.5.2 Sampling Data Collection
	5.4.5.3 Data Gaps
	5.4.5.4 Results and Conclusions


	5.5 Site Conceptual Model
	5.5.1 Nature and Extent of Contamination
	5.5.2 Environmental Fate

	5.6 Site Assessments
	5.6.1 Human Health Screening and Risk Assessments
	5.6.2 Ecological Screening and Risk Assessments
	5.6.3 Other Applicable Assessments

	5.7 Proposal for Corrective Action Complete
	5.7.1 Rationale
	5.7.2 Criterion


	Appendices
	Appendix 5A - Figures
	Appendix 5B - Analytical Result Tables
	Appendix 5C - Correspondence

	6. SWMU 108: (WSMR-41) – Vapor Extraction Well at TTF
	6.1 Summary
	6.2 Site Description and Operational History
	6.2.1 Site Description
	6.2.2 Operational History

	6.3 Land Use
	6.3.1 Current
	6.3.2 Future/Proposed

	6.4 Investigative Activities
	6.4.1 Summary
	6.4.2 Investigation #1: Temperature Test Facility Soil Vapor Extraction System ComponentDisposition (BAE, 2004e)
	6.4.2.1 Non-sampling Data Collection
	6.4.2.2 Sampling Data Collection
	6.4.2.3 Data Gaps
	6.4.2.4 Results and Conclusions

	6.4.3 Investigation #2: Final Clean Demonstration Project, Methylene Chloride Spill Area –Vapor Extraction at the TTF, WSMR-41 (SWMU 108) (URS & WTS, 2006a)
	6.4.3.1 Non-sampling Data Collection
	6.4.3.2 Sampling Data Collection
	6.4.3.3 Data Gaps
	6.4.3.4 Results and Conclusions

	6.4.4 Investigation #3: Revised Addendum for the Clean Closure Demonstration Report,Methylene Chloride Spill Area, Vapor Extraction at the Temperature Test Facility, WSMR-41(SWMU 108) (URS and WTS, 2006a)
	6.4.4.1 Non-sampling Data Collection
	6.4.4.2 Sampling Data Collection
	6.4.4.3 Data Gaps
	6.4.4.4 Results and Conclusions

	6.4.5 Investigation #4: Abandonment of Monitor and Vapor Wells Associated with SWMU 104(WTS, 2008)
	6.4.5.1 Non-sampling Data Collection
	6.4.5.2 Sampling Data Collection
	6.4.5.3 Data Gaps
	6.4.5.4 Results and Conclusions


	6.5 Site Conceptual Model
	6.5.1 Nature and Extent of Contamination
	6.5.2 Environmental Fate

	6.6 Site Assessments
	6.6.1 Human Health Screening and Risk Assessments
	6.6.2 Ecological Screening and Risk Assessments
	6.6.3 Other Applicable Assessments

	6.7 Proposal for Corrective Action Complete
	6.7.1 Rationale
	6.7.2 Criterion


	Appendices
	Appendix 6A - Figures and Photographs
	Appendix 6B - Analytical Result Tables
	Appendix 6C - Correspondence
	Appendix 6D - Reports

	7. SWMUs 157, 158 and 159: Oscura Range Center Landfills (WSMR 05)
	7.1 Summary
	7.2 Site Description and Operational History
	7.2.1 Site Description
	7.2.2 Operational History

	7.3 Land Use
	7.3.1 Current
	7.3.2 Future/Proposed

	7.4 Investigative Activities
	7.4.1 Summary
	7.4.2 Investigation #1: Surface Soil Collection (SWMU 159) (BAE, 2004c)
	7.4.2.1 Non-sampling Data Collection
	7.4.2.2 Sampling Data Collection
	7.4.2.3 Data Gaps
	7.4.2.4 Results and Conclusions

	7.4.3 Investigation #2: Geophysical Survey, SWMU 159 (BAE, 2004c)
	7.4.3.1 Non-sampling Data Collection
	7.4.3.2 Sampling Data Collection
	7.4.3.3 Data Gaps
	7.4.3.4 Results and Conclusions

	7.4.4 Investigation #3: Landfill Debris Removal (SWMUs 157 and 158) (Radian, 1998)
	7.4.4.1 Non-sampling Data Collection
	7.4.4.2 Sampling Data Collection
	7.4.4.3 Data Gaps
	7.4.4.4 Results and Conclusions

	7.4.5 Investigation #4: RFI, Former Oscura Range Center Construction Landfill (SWMU 159)(BAE, 2004c)
	7.4.5.1 Non-sampling Data Collection
	7.4.5.2 Sampling Data Collection
	7.4.5.3 Data Gaps
	7.4.5.4 Results and Conclusions

	7.4.6 Investigation #5: Accelerated Corrective Action Completion Report, Landfill A (SWMU157) and Landfill C (SWMU 159) (WTS, 2007a)
	7.4.6.1 Non-sampling Data Collection
	7.4.6.2 Sampling Data Collection
	7.4.6.3 Data Gaps
	7.4.6.4 Results and Conclusions

	7.4.7 Investigation #6: Closure Report for the Oscura Range Center Landfill “B”, SWMU 158(LDU-19) (WTS, 2007b)
	7.4.7.1 Non-sampling Data Collection
	7.4.7.2 Sampling Data Collection
	7.4.7.3 Data Gaps
	7.4.7.4 Results and Conclusions


	7.5 Site Conceptual Model
	7.5.1 Nature and Extent of Contamination
	7.5.2 Environmental Fate

	7.6 Site Assessments
	7.6.1 Human Health Screening and Risk Assessments
	7.6.2 Ecological Screening and Risk Assessments
	7.6.3 Other Applicable Assessments

	7.7 Proposal for Corrective Action Complete
	7.7.1 Rationale
	7.7.2 Criterion


	Appendices
	Appendix 7A - Figures and Photographs
	Appendix 7B - Analytical Result Tables
	Appendix 7C - Correspondence

	8. SWMU 167: Malpais Site
	8.1 Summary
	8.2 Site Description and Operational History
	8.2.1 Site Description
	8.2.2 Operational History

	8.3 Land Use
	8.3.1 Current
	8.3.2 Future/Proposed

	8.4 Investigative Activities
	8.4.1 Summary
	8.4.2 Investigation #1: Source Removal and Initial Characterization (MEVATEC, 1999a)
	8.4.2.1 Non-sampling Data Collection
	8.4.2.2 Sampling Data Collection
	8.4.2.3 Data Gaps
	8.4.2.4 Results and Conclusions

	8.4.3 Investigation #2: Soil and Preliminary Groundwater Investigation (MEVATEC, 1999a)
	8.4.3.1 Non-sampling Data Collection
	8.4.3.2 Sampling Data Collection
	8.4.3.3 Data Gaps
	8.4.3.4 Results and Conclusions

	8.4.4 Investigation #3: Follow-Up Investigation and Groundwater Sampling (MEVATEC,2001a)
	8.4.4.1 Non-sampling Data Collection
	8.4.4.2 Sampling Data Collection
	8.4.4.3 Data Gaps
	8.4.4.4 Results and Conclusions

	8.4.5 Investigation #4: RCRA Facility Investigation (MEVATEC, 2002a)
	8.4.5.1 Non-sampling Data Collection
	8.4.5.2 Sampling Data Collection
	8.4.5.3 Data Gaps
	8.4.5.4 Results and Conclusions

	8.4.6 Investigation #5: Voluntary Corrective Action (BAE, 2004a)
	8.4.6.1 Non-sampling Data Collection
	8.4.6.3 Data Gaps
	8.4.6.4 Results and Conclusions
	8.4.6.2 Sampling Data Collection


	8.5 Site Conceptual Model
	8.5.1 Nature and Extent of Contamination
	8.5.2 Environmental Fate

	8.6 Site Assessments
	8.6.1 Human Health Screening and Risk Assessments
	8.6.2 Ecological Screening and Risk Assessments
	8.6.3 Other Applicable Assessments

	8.7 Proposal for Corrective Action Complete
	8.7.1 Rationale
	8.7.2 Criterion


	Appendices
	Appendix 8A - Figures and Photographs
	Appendix 8B - Analytical Result Tables
	Appendix 8C - Correspondence

	9. SWMU 168: Lance Missile Impact Site
	9.1 Summary
	9.2 Site Description and Operational History
	9.2.1 Site Description
	9.2.2 Operational History

	9.3 Land Use
	9.3.1 Current
	9.3.2 Future/Proposed

	9.4 Investigative Activities
	9.4.1 SummaryInitial assessment investigations
	9.4.2 Investigation #1: Initial Assessments (WSMR, 1999, WSMR, 2000a, WSMR, 2000b)
	9.4.2.1 Non-sampling Data Collection
	9.4.2.2 Sampling Data Collection
	9.4.2.3 Data Gaps
	9.4.2.4 Results and Conclusions

	9.4.3 Investigation #2: RCRA Facility Investigation (MEVATEC, 2002b)
	9.4.3.1 Non-sampling data Collection
	9.4.3.2 Sampling Data Collection
	9.4.3.3 Data Gaps
	9.4.3.4 Results and Conclusions


	9.5 Site Conceptual Model
	9.5.1 Nature and Extent of Contamination
	9.5.2 Environmental Fate

	9.6 Site Assessments
	9.6.1 Human Health Screening and Risk Assessments
	9.6.2 Ecological Screening and Risk Assessments

	9.7 Proposal for Corrective Action Complete
	9.7.1 Criterion


	Appendices
	Appendix 9A - Figures and Photographs
	Appendix 9B - Analytical Result Tables
	Appendix 9C - Correspondence

	10. SWMU 164: AMRAD UST Site
	10.1 Summary
	10.2 Site Description and Operational History
	10.2.1 Site Description
	10.2.2 Operational History

	10.3 Land Use
	10.3.1 Current
	10.3.2 Future/Proposed

	10.4 Investigative Activities
	10.4.1 Summary
	10.4.2 Investigation No. 1: 1998 Investigations (MEVATEC, 1998)
	10.4.2.1 Data Collection
	10.4.2.2 Results and Conclusions

	10.4.3 Investigation No. 2: 2000 Investigation (MEVATEC, 2000).
	10.4.3.1 Data Collection
	10.4.3.2 Results and Conclusions

	10.4.4 Investigation No. 3: Voluntary Corrective Action (BAE, 2004)
	10.4.4.1 Results and Conclusions


	10.5 Site Conceptual Model
	10.5.1 Nature and Extent of Contamination
	10.5.2 Environmental Fate

	10.6 Proposal for Corrective Action Complete with Controls
	10.6.1 Rationale
	10.6.2 Proposed Controls


	Appendices
	Appendix 10A - Figures
	Appendix 10B - Analytical Results Tables
	Appendix 10C - Correspondence
	Appendix 10D - Electronic Copies of Historical Reports
	Release Assessment for Leaking Underground Storage Tankat the AMRAD Facility (Building 25900)(MEVATEC, 2002)
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D
	APPENDIX E
	APPENDIX F
	APPENDIX G
	APPENDIX H
	APPENDIX I

	AMRAD FACILITY VOLUNTARY CORRECTIVE ACTION REPORT FORAMRAD UST SITE (SWMU 164)
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D



	11. SWMU 198: Launch Complex (LC-38) Diesel Fuel Oil Release Site
	11.1 Summary
	11.2 Site Description and Operational History
	11.2.1 Site Description
	11.2.2 Operational History

	11.3 Land Use
	11.3.1 Current
	11.3.2 Future/Proposed

	11.4 Investigative Activities
	11.4.1 Summary
	11.4.2 Investigation #1: Preliminary Investigation (MEVATEC, 2001).
	11.4.2.1 Data Collection
	11.4.2.2 Results and Conclusions

	11.4.3 Investigation # 2: SWMU Assessment (BAE, 2004f)
	11.4.3.1 Data Collection
	11.4.3.2 Results and Conclusions

	11.4.4 Groundwater Monitoring, 2007 through 2010

	11.5 Site Conceptual Model
	11.5.1 Nature and Extent of Contamination
	11.5.1.1 TPH in Soil
	11.5.1.2 VOCs in Soil
	11.5.1.3 SVOCs in Soil
	11.5.1.4 Metals in Soil
	11.5.1.5 TPH in Groundwater
	11.5.1.6 VOCs in Groundwater
	11.5.1.7 SVOCs in Groundwater
	11.5.1.8 Inorganic Constituents in Groundwater

	11.5.2 Environmental Fate

	11.6 Risk Assessment
	11.7 Proposal for Corrective Action Complete with Controls
	11.7.1 Proposed Controls


	Appendices
	Appendix 11A - Figures
	Appendix 11B - Analytical Results Tables
	Appendix 11C - Electronic Copies of Historical Reports
	2001 Investigation Report
	SWMU ASSESSMENT REPORT FOR THE LC-38 DIESEL SPILL
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D
	APPENDIX E
	APPENDIX F
	APPENDIX G
	APPENDIX H

	2007 Ground Water Monitoring at the LC-38 Diesel Spill


	12. References



