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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

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 

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 ofNike 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 
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Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI). Although this 
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 Jomada del Muerto Basin. WSMR is 
located in Dofia Ana, Socorro, Lincoln, Otero, and Sierra Counties, New Mexico. The Main Post 
area ofWSMR is located at the southwestern comer 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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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 ofWSMR 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). 
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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 
ofWSMR 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 dip 

4 



) 

) 

SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

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 ofrecharge to the 
regional groundwater aquifer. 

6 



) 

SWMU Assessment Report for the LC-38 Diesel Spill on WSMR. 

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 ofWSMR. 

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 
Soil Boring 1 (BH-01) 
Soil Boring 2 (BH-02) 
Soil Boring 3 (BH-03) 

Location 
4:ft north ofleak 
30ft south of leak 
3 7ft north of leak 
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Total Depth 
TD at 105ft 
TD at 80ft 
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. 

PARKING 
LOT 

LEGEND 

@ FIRE HYDRANT 

0 BORE HOLES {PRELIMINARY INVESTIGATION) 

0 10 20 k; __ _. I 

METERS 

LC380026 

24068 

I 
I 
I 
I 
I 
I 
I 
I 
I 

®---- ... -..I 

Figure 3-1. Soil borings locations at LC-38, February 2001. 

The TPH results are sllIIllharized in Table 3-l(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 v.ertically 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 :rPH 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. 

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, VOes, 
and SVOes. As outlined in the work plan, samples for TPH were collected approximately every 
10 feet down hole. When field readings (VOes by photoionization detector (PID) and/or 
staining and odor) indicated the presence of hydrocarbons, samples were collected approximately 
every 5 ft for VOes and SVOes. Table 4-1 lists all soil borings completed for this SWMU 
Assessment including soil boring identification, sample identification, sample depths (in 
parentheses in sample l.D.), and sample analyte collection. 
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® FIRE HYDRANT 

SB-003 e 

e SOIL BORING (SWMU ASSESSMENT) 

0 BORE HOLES (PRELIMINARY INVESTIGATION) 
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24068 

I 
I 
I 
I 

SB-004 e I 
I 
I 
I 
I 

®------..J 

I 

BERM 

e SB-002 

~W-002 

Figure 4-1. 

SB-001 • 
+MW-003 

MW-004 

+ 

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. 

l fr~,Soil Boling r:f.~ 1 ·:~r. , i; .sample <· .:- . ,, ... , I 
,~~- Soil Bo~iilt~ '.~~~~~~-~.-:~f,' ~8mpl,~t -·(, .,~: -~:~- ~~ri~sa1nP.1e.. ,l. ti·~,;i1~ · ;i ~'. ·Ide~tificati~~£ -~:, 

··t. .. ""f ~Sf<amp e , 
J~·tf'#rrfr:, 

"°'td .Ir~.. • • •, ·, 

\·;l:~~ 11rr:J)!,_..~,-M~"~ :!fa cofie~ted Ror:""' ; ;i . ' !Identificatio11'fftr~v. llect.ed Fo.r: :O'if.IJ, 

SB-001/100 ft 
Le-38-DSPL-SB-OO 1-

geotechnical SB-005/ 110 ft 
Le38-DSPL-SB-005-

TPH 
(2 .0-3.0) (8.5-9.0) 

Le-38-DSPL-SB-OO 1-
geotechnical 

Le38-DSPL-SB-005-
TPH 

(9.0-10.0) (20-20.5) 
Le-38-DSPL-SB-OO 1-

geotechnical 
Le3 8-DSPL-SB-005-

TPH 
(19 .0-19 .5) (30-30.5) 

LC-38-DSPL-SB-001-
geotechnical 

Le38-DSPL-SB-005-
TPH 

(22.0-23.0) (40-40.5) 
LC-38-DSPL-SB-001-

geotechnical 
Le38-DSPL-SB-005-

TPH, voe, svoe 
(29.0-30.0) (49.5-50.5) 

LC-38-DSPL-SB-001-
geotechnical 

Le38-DSPLSB-005-
voe, svoe 

(34.0-35.0) (53 .5-54.0) 
Le-38-DSPL-SB-OO 1-

geotechnical 
Le38-DSPLSB-005-

TPH, voe, svoe 
(39.0-40.0) (59.0-59.2) 

Le-38-DSPL-SB-OO 1-
geotechnical 

Le38-DSPLSB-005-
TPH, voe, svoe (49.0-50.0) (63.-63.5) 

Le-38-DSPL-SB-OO I-
geotechnical 

Le38-DSPLSB-005-
voe, svoe (52.0-53.0) (64.5-64.7) 

Le-38-DSPL-SB-OO 1-
geotechnical 

Le38-DSPL-SB-005-
TPH, voe, svoe (59.0-60.0) (73 .5-74) 

Le-38-DSPL-SB-OO 1-
geotechnical 

Le38-DSPL-SB-005-
TPH, voe, svoe (69.0-70.0) (77.5-77 .8) 

Le-38-DSPL-SB-001-
geotechnical 

Le38-DSPL-SB-005-
TPH (75.0-77.0) (84.9-85.0) 

Le-38-DSPL-SB-OO I-
geotechnical 

Le38-DSPL-SB-005-
TPH 

(79.0-80.0) (89.8-90.0) 
Le-38-DSPL-SB-OO I-

TPH 
Le38-DSPL-SB-005-

TPH, voe, svoe (84.0-84.5) (92.9-93 .2) 
Le-38-DSPL-SB-OO I-

geotechnical 
Le38-DSPL-SB-005-

TPH, voe, svoe (89.0-90.0) (97.5-97.7) 
Le-38-DSPL-SB-OO 1-

geotechnical 
Le38-DSPL-SB-005-

TPH, voe, svoe 
(96.5-97.5) (103-103 .2) 

LC-38-DSPL-SB-OO I-
TPH 

Le38-DSPL-SB-005-
TPH, voe, svoe (99.0-99.5) (I 08-108.5) 

SB-002/99 .5 ft 
Le38-DSPL-SB-002 

TPH SB-006/ I 00 ft 
Le38-DSPL-SB-006-

TPH (6.0) (7.0-7.3) 
Le38-DSPL-SB-002-

TPH 
Le38-DSPL-SB-006-

TPH 07.0) (20.0-20.5) 
LC38-DSPL-SB-002-

TPH 
Le38-DSPL-SB-006-

TPH (27.0-27.5) (30.0-30.5) 
Le38-DSPL-SB-002-

TPH 
Le38-DSPL-SB-006-

TPH (39 .5-40.0) (39.0-39.5) 
LC38-DSPL-SB-002-

TPH 
Le38-DSPL-SB-006-

TPH (49.5-50.0) (50.0-50.5) 
LC38-DSPL-SB-002-

TPH 
Le38-DSPL-SB-006-

TPH (59.5-60.0) (59 .5-60.0) 
Le38DSPLSB-002- TPH, voe, Le3 8-DSPL-SB-006-

TPH (65 .7-66.8) svoe (69.5-70.0) 
Le38-DSPL-SB-002- TPH, voe, Le38-DSPL-SB-006-

TPH (70.0-70.5) svoe (79 .5-80.0) 
Le38-DSPL-SB-002- TPH, voe, Le38-DSPL-SB-006-

TPH (74.5-75.0) svoe (89 .5-90.0) 
Le38-DSPL-SB-002- TPH, voe, Le38-DSPL-SB-006-

TPH, voe, svoe 
(78.0-78.5) svoe (99.0-99.5) 

Le38-DSPL-SB-002-
TPH SB-007/109 ft 

Le38-DSPL-SB-007-
TPH 

(86.5-87.0) (I 0.0-10.5) 
Le38-DSPL-SB-002-

TPH 
Le38-DSPL-SB-007-

TPH, voe, svoe (91.0-91.5) (20-20.5) 
Le38-DSPL-SB-002-

TPH 
Le3 8-DSPL-SB-007-

voe, svoe 
(95 .0-95.5) (25.0-25.5) 

Le38-DSPL-SB-002-
TPH 

Le3 8-DSPL-SB-007-
TPH, voe, svoe 

(99.0-99.5) (30.0-30.5) 
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) 
:;l;'SoTBO' ' , · "" S~mple ,· ;. "' '~'' ·"'~.,,,· Sample l7:Vi, k~'So'l ~~~~i~~j~J s .. _, .. 't'"~'i '" """' "'"" '''~"'·"'" 1 nng •·;. • 1, Bo , , ampe ."" .. o.:' ~~"·•,,;i-i;:;,' Sample •1:· ·"' '-" 

cf,,,. #rto ·r.::,J; '"•"<Jdentifi~atlon· , ;;. ~(Collected For: ''-it ·, #/T<D,1 . .;)!;4;,•,Jdentification ::;, 
~11! ·.cl' ~11. ' .. 1 • ·'f'' 
~;,~;,Collected For: ;>: )1'(.. 

SB-003/100 ft 
Le38-DSPL-SB-003-

TPH 
Le38-DSPL-SB-007" 

VOe,svoe 
(l.5-1.8) (35.0-35.5) 

.Le38-DSPL-SB-003-
TPH 

Le38-DSPL-SB-007-
TPH, voe, svoe 

(10.0-10.5) (40.0-40.5) 
Le38-DSPL-SB-003-

TPH 
Le3 8-DSPL-SB-007-

voe,svoe 
(20.0-20.5) (45.0-45 .5) 

Le38-DSPL-SB-003-
TPH 

Le3 8-DSPL-SB-007-
TPH, voe, svoe 

(30.0-30.5) (50-50.5) 
LC38-DSPL-SB-003-

TPH 
Le3 8-DSPL-SB-007-

voe, svoe 
(40.0-40.5) (55-55.5) 

Le38-DSPL-SB-003-
TPH 

Le38-DSPL-SB-007-
TPH, voe, svoe 

(50.0-50.5) (59-59.5) 
Le38-DSPL-SB-003-

TPH 
Le3 8-DSPL-SB-007-

TPH, voe, svoe 
(60.0-60.5) (61.3-62) 

Le38-DSPL-SB-003- TPH, voe, Le3 8-DSPL-SB-007-
TPH, voe, svoe 

(66.-66.5) svoe (62-62.5) 
Le38-DSPL-SB-003- TPH, voe, Le3 8-DSPL-SB-007-

TPH, voe, svoe 
(67.0-67.5) svoe (69.5-70.0) 

LC38-DSPL-SB-003-
voe, svoe 

Le3 8-DSPL-SB-007-
TPH, voe, svoe 

(71.3-71.5) (70-70.5) 
LC38-DSPL-SB-003- TPH, voe, Le38-DSPL-SB-007-

voe, svoe 
(78.0-78.5) svoe (74.0-74.5) 

Le38-DSPL-SB-003-
TPH 

Le38-DSPL-SB-007-
TPH 

(84.0-84.5) (79-79.5) 
Le38-DSPL-SB-003-

TPH 
Le38-DSPL-SB-007-

TPH, voe, svoe 
(88.0-88.5) (83-83.3) 

Le38-DSPL-SB-003-
TPH 

Le38-DSPL-SB-007-
TPH 

(94.0-94.5) (84.5-85) 

· ) 
Le38-DSPL-SB-003-

TPH 
Le38-DSPL-SB-007-

TPH, voe, svoe 
(98.5-99.0) (89-89.3) 

SB-004/100 ft 
Le38-DSPL-SB-004-

TPH 
Le38-DSPL-SB-007-

voe,svoe 
(6.0-6.5) (94.0-94.3) 

Le38-DSPL-SB-004-
TPH 

Le38-DSPL-SB-007-
TPH, voe, svoe 

(14.0-14.2) (97.0-97.3) 
LC38-DSPL-SB-004-

TPH 
Le38-DSPL-SB-007-

TPH 
(20.0-20.5) (103.3-103) 

LC38-DSPL-SB-004-
TPH 

Le38-DSPL-SB-007-
TPH, voe, svoe 

(30.0-30.5) (108.5-108.8) 
Le38-DSPL-SB-004-

TPH 
(40.0-40.5) 

Le38-DSPL-SB-004-
TPH 

(50.0-50.5) 
Le38DSPLSB-004- TPH, 

( 63 .3-63 .8) VOe,svoe 
LC38-DSPL-SB-004-

TPH, SVoe 
(64.0) 

Le38-DSPL-SB-004- TPH, 
(68.0-68.5) VOe,svoe 

Le38-DSPL-SB-004-
TPH, SVOe 

(69.2) 
LC38-DSPL-SB-004-

TPH 
(75.0) 

Le38-DSPL-SB-004-
TPH 

(80.0-80.5) 
LC38-DSPL-SB-004-

TPH 
(84.0-85.0) 

LC38-DSPL-SB-004-
TPH 

(90.0) 
LC38-DSPL-SB-004-

TPH 
(95 .0) 

Le38-DSPL-SB-004-
TPH 

(96.5-97.0) 
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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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Work Plan for the RCRA Facility Investigation at the Launch Comples-38 Site on White Sands Missile Range 

the southwestern comer of the installation, approximately 27 miles (43.4 km) east-northeast of 
Las Cruces, NM and 45 miles (72.4 km) north of El Paso, TX (Figure 1-1). The WSMR 
headquarters and most installation support activities are located at the Main Post area. The 
location ofLC-38 in relation to Main Post is shown in Figure 1-2. The WSMR is the largest 
land-area military installation in the United States, comprised of nearly 3,200 square miles 
(5,631 sq. km) ofland. The installation is approximately 99 miles (159 km) long and 25 to 
40 miles ( 40.22 to 64.4 km) wide. 
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Figure 1-1. 
Location of Launch Complex-38 on White Sands Missile Range. 
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Work Plan for the RCRA Facility investigation at the Launch Comples-38 Site on White Sands Missile Range 

TO LAS CRUCES 

- l 

L Wl}!le . . _ S...,!ndS _ -, 

L Missile 

- l ~nge _ Boundary - - 1 

TO 
EL PASO 

~ ! 
ZI>-
13 ' I-015 
<(,0 zlo 
<{ 0 
<{ • Cl:'.'. z1w 
0 I-
o •o 15 

I 

.------

I - - - - - _J 

!r J 

11 

' 
11 
'I 

JJ 
'1 

' 

_r ! 
I 
' 
I 

Figure 1-2. 

0 1500 ""-·--METERS 
LC380003 

Location of LC-38 and route from Main Post area. 

+ 

LC-38 

3000 
I 

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 
New Mexico desert was selected to be the nation's testing range for several reasons: the desert is 
sparsely populated, has almost year-round clear weather and unlimited visibility, and as such, 
affords relatively easy recovery of spent missiles. 

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. 

White Sand Missile Range is located in the Tularosa Basin, about 25 miles east of Las Cruces, 
New Mexico. The Tularosa Basin is bounded on west side by the Organ, San Andres Mountains 
and on the eastern limit, which is outside the Range, is formed from the north by the Jarilla, 
Sierra Blanca, and Sacramento Mountains. 
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All soil samples collected for this investigation were assigned sample numbers as follows: 

For subsurface soil samples: ff###-****- xx-yyy (zzz.z) 

where: ff### 
**** 
xx 

=Area Identifier (LC38) 
= Site Type (DSPL - Diesel Spill) 

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. 

MW-001 1,000.00 4 
sch 40 pvcl0.010 

261 235-255 2.57 
fine sand wlsilt and 1 gal/2-3 min; 3.5 hrs to reach 

wirewra SS cla lenses static after bailin d 

MW-002 1,003.92 4 
sch 40 pvcl0.010 

254 225-245 2.42 
clay wlsilty sand very slow; approx I day to 

wirewra SS lenses reach static after bailin d 

sch 40 pvcl0.010 sandy silt, sand and 
5 gal/hour; 

MW-003 1,003.56 4 255 227-247 2.39 approx 2 hrs to get back to 
wire wrap SS clay lenses 

static after bailin d 

MW-004 1,003.37 4 
sch 40 pvcl0.010 . 

257 229-249 2.36 
229-240 silty clay; 

2.5 gal/min 
wirewra SS 241-249 fine sand 

TW-001** NIA 2 
sch 40 pvcl0.010 

68 58-68 :::: 3 
clay with few sand 

NIA 
sch40 VC lenses 

Relative Elevation to MW-00 I. Arbitrary Elevation for MW-00 I 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 ofTPH 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 we~e 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 ofbentonite 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 ofMW-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 ofthis 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 ofMW-002 and MW-003, a disposable bailer (I 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 ofMW-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. 

I ~; 
I ,, ,; ' " Water Sample Ii! ·water Sample 

Well# 
Depth to GW Water Sample ., 

. TOCft Temperature °F · s Conductivity (µSiem) 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 

µSiem Microsiemens per centimeter. 
Temperature listed by sampling team was 32 ' F, which is suspected as instrument or human error. 

Table 4-5. 
January 2004 Purge History for the LC-38 Monitoring.Wells. 

!/ Target Purge Date/Time 
., 

Actual Purge Date/Time 
Well# 

... 

Volume gal P.ufged V:olume gal . _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 Auto level 
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. 

Backsight to Foresight to I' Calculation Relative 
'.:: Boring 

MW-001 ft Boring/Well ft ft 
I >. •. 

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 

JO 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. l 2 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 voe and svoe 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 ofTPH, voes, and SVOes were delivered by Federal Express to 
Laucks Testing Laboratories (940 South Hamey Street; Seattle, Washington 98108). Ground­
water samples for analysis of TPH, voes, SVOes, 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° e to 6° e). 

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 
."t"""f' ... -- , .•• 

\, Analytical Analytical 
f' 

Max.Hold ' ::_I'} #l Parameter Method Container Container Max. Hold Time ' ~reservative 
·1· Time '" ~ 

Physical Characteristics 
EPA 120.l 

Specific Conductivity 
EPA 150.l NA NA 

I liter 
7 days 4°C 

Laboratory pH 
EPA 160. l 

Polyethyl. 
Total Dissolved Solids 

Dissolved Chloride EPA 300.0 NA NA 
I liter 

28 days 4°C 
Polyehtyl. 

Dissolved Sulfate EPA 300.0 NA NA 
I liter 

28 days 4°C 
Polyethyl. 

Alkalinity SM 2320B NA NA I liter Polyethyl. 28 days 4°C 

Metals SW 846 6010 NA NA 
I liter 

180 days HN03 pH<2 
Polyethyl. 

voes SW 846 8260 4 oz. Glass 14 days 3-40 ml Glass 14 days HCI pH<2 

SVOCs SW 846 8270 4 'oz. Glass 14 days 
2-1 Liter Amber 7 days extraction I 

4°C 
Glass 40 days analysis 

Total Petroleum SW 846 8015B 
4 oz_ Glass 14 days 3-40 ml Glass 14 days HCLpH<2 

Hydrocarbons - ORO Modification 

Perchlorate EPA314.0 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. 

LC-38 Interpreted Cross-Section 
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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 S45°E. The ground-water 
gradient across the site is calculated to be 0.001. 

Table 4-8. Depth to Water Measurements. 

·• TOC Elevation Brass Cap .Elevation o'fw rrom.Toc DTWBGS 
Groundwater 

Welll.D. (Relative) (Relative) 
LOC 

(January 2004). (Janu~i-y 2004) 
Elevation (Relative) 

ft (January 2004) 
I ft ft ft ft 

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 ofCasmg. 
DTW Depth to Water. 
LOC Length of Casing. 
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Figure 4-3. Ground Water Flow Direction (three-point problem). 

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 
Oil Range Organics mg/kg Diesel Range Organics mg/kg 

November 2003 

NMED Screening Level 880 
LC38-DSPL-SB-OOl-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-l 7.0 120 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-I 02-39.5-40.0 110 u 28 u 
LC38-DSPL-SB-002-49.5-50.0 120 u 31 u 
LC38-DSPL-SB-002-5~.:5::--60.-0, 110 u 27 u 
LC38DSPLSB-002--65. 7-66.8 ) 740 l !Oj)OO D 
LC38-DSPL-SB~002-70,Jb7-0:5 120 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-002-9 l .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-l .5-l .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-003-6QJJ-6-0...5 120 u 30 u 
LC38DSPL-Ss;]03-66.-66.5 '1 2800 u 110,000 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- I 4.0- I 4.2 110 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 
LC3 8-DSPL-SB-004:~5JlJ)·30. 5 110 u 27 u 
LC38DSPLSB-OcM"'.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-I 04-80.0-80.5 120 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 
Oil Range Organics mg/kg Diesel Range Organics mg/kg 

November 2003 

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-',l95·:565-"- 110 u 26 u 
LC38-DSPLSB-!')Q5:59.0-59.2 \ 570 u 10000 D \ 

LC38-DSPLSB-005-63.-63.5 f 530 u 26000 D 
LC38-DSPL-SB-cyo5-73.~=14 .. "./

1 
530 u 8400 D 

LC38-DSPL-SB-Qes.: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-l 03-103.2 110 u 26 u 
LC38-DSPL-SB-005-l 08-108.5 120 u 29 u -·-·-
LC38-DSPL-SB-105-108-108.5 120 u 29 u 
LC3 8-DSP L-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-OQ7~59-59.5 \ 600 u 20000 D 
LC38-DSPL-SB-Q07-61.3-62 '1 3000 u 120000 D 
LC38-DSPL-SB-007-62-62.5 J 120 u 1400 D 
LC38-DSPL-SB-OO'H9.5-7pl) 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-l 03.3-103 120 u 29 u 
LC38-DSPL-SB-l 07-103.3-103 120 u 29 u 
LC38-DSPL-SB-007- l 08.5-108.8 120 u 30 u 

U Not detected at the md1cated laboratory reportmg hnnt. 
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 . 

.. 

sarhp1~; Iden~f!¥11ti~n Totid Organic Carbon 
Total Solids % Soil pH 

. NoveJi)~er ~oo~, (%,dry base) 
' 

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-OO 1-22.0-23.0 0.1 u 95.1 8.8 
LC38-DSPL-SB-001-29.0-30.0 0.2 89.9 8 
LC38-DSPL-SB-OO 1-34.0-35.0 0.3 91.2 8.3 
LC38-DSPL-SB-OOl-39.0-40.0 0.2 93.2 7.7 
LC38-DSPL-SB-OO 1-49.0-50.0 0.1 u 92.2 8.2 
LC38-DSPL-SB-OOl-59.0-60.0 0.1 u 97.3 9.2 
LC38-DSPL-SB-OOl-69.0-70.0 0.2 81.7 8.7 
LC38-DSPL-SB-OOl-75.0-77.0 0.2 92.1 9.1 
LC38-DSPL-SB-OO I-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-OO 1-96.5-97.5 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 ofTPH 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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VOe (Table D-lA and -lB) and SVOe (D-2A, -2B, and -2e) sample collection began at the 
65.7-66.8 ft interval due to no field evidence for hydrocarbons above this interval. voe 
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 ofVOes were 
detected in a sample collected from the 70.0-70.5 ft interval. Additional VOe samples were 
collected at 74.5 ft and 78.0 ft with no detections of note. 

SVOe detections mirrored the voe 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 SVOes 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. 

voe (Table D-lA and -lB) and SVOe (D-2A, -2B, and -2e) sample collection began at the 
66.0-66.5 ft interval due to no field evidence for hydrocarbons above this interval. voe 
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 voes were detected in the 
67.0 ft interval. Significant concentrations ofBTEX, though well below NMED SSLs, were 
detected in the 71.3-71.5 ft interval. voes were analyzed by not detected below this interval. 

SVOe detections mirrored the VOe 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 SVOes from this sample were 
detected above the NMED SSLs. Very low levels of SVOes 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 voes for this sample, significant concentrations of SVOes, though below NMED 
SSLs, were detected in the 71.3-71.5 ft interval. No significant detections of SVOes 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 of38,000 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. 

VOe (Table D-lA and -lB) and SVOe (D-2A, -2B, and -2e) sample collection began at the 
63.3-63.8 ft interval due to no field evidence for hydrocarbons above this interval. voe 
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 voe samples were collected below the 63.3-63.8 ft interval with no detections of 
note. 

SVOe detections mirrored the VOe 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 riot 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 SVOe from this interval 
exceeded its NMED SSL. No SVOes 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 ofTPH 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. 

VOe (Table D-lA and -lB) and SVOe (D-2A, -2B, and -2e) 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 ofVOes present at 49.5 ft and 53.5 ft bgs, Voe and SVOe samples were 
collected. No voes were reported by the laboratory for these two sample intervals. voe 
analytical results

1 
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 VOe 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 voe samples were collected from the 77.5 ft, 
92.9 ft, 97 .5 ft, and 108.0 ft depth intervals with no voe detections of note. 

SVOe detections mirrored the VOe 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 SVOe 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 SVOe 
concentrations similar to the 59.0 ft interval. No SVOes of note were detected below the 73.5 ft 
interval. Some SVOes 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 voe (Table D-lA and -lB) and SVOe (D-2A, -2B, and 
-2e) 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. voes and SVOes 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 of20,000 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 VOes read in the field, samples for voes (Table D-lA and -lB) and 
SVOes (D-2A, -2B, and -2e) were collected and analyzed from SB-007 every 5 ft down hole 
beginning at the 20 ft interval. No VOes 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 ofVOes were detected from 62.0 ft bgs to 
70.5 ft bgs. voes 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 
voes (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/1. 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 ofMW-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 . 

...,. ...,. ...,. ...,. ...,. = = ..... ..... = = = = '9 ..... ..... ... 
I = = ,. ... "' 

I I 

= = (") (") ...,. 
= = = 9 9 9 ... 9 

~. ~ 
•' I 

Analyte mgll ·. WQCC 1: ~·, ~ ~'. 

,JaO:uary 2004 
Method 

Standard ~·· ~•''' ~·· ~·, 3 I. f •. 
...:i· .... ·~ .... 
~ ~ ~ ~ ~ oo.: 00· 
Q:: A''· ~· ~ 

00 

I ab·; I ~ oo·. 00; 00 00 
(") (")' ("), .. (") 0 u u 

' I.•:. u. u 
...:i. ...:i:: 

'''. 
.... .... .... 

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 60JOB 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 60lOB NE <0.005 0.59 <0.005 <0.005 <0.005 

Dissolved Chromium S 60JOB 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 SM2320B NE 102 96 100 96 104 

Carbonate Alkalinity SM 2320B NE <l <l <l <l <l 

Hydroxide Alkalinity SM2320B NE <l <l <) <) <I 

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) E314.0 NE <3.54 6.4 4.17 3.18 <3.54 

Total Petroleum Hydrocarbons - ORO 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. 
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I, I, 1,2-Tetrachloroethane NE <I <I <I <I <I 

I, I, I-Trichloroethane 0.06 <I <I <I <I <I 

I, 1,2,2-Tetrachloroethane o.oi <l <I <l <l <I 

1, 1,2-Trichloroethane 0.01 <l <I <l <l <I 

1, 1-Dichloroethane 0.025 <l <l <l <I <l 

I, 1-Dichloroethene 0.005 <l <I <l <I <l 

1, 1-Dichloropropene NE <I <l <I <l <l 

1,2,3-Trichlorobenzene NE <5 <5 <5 <5 <5 

1,2,3-Trichloropropane NE <I <l <l <l <I 

1,2,4-Trichlorobenzene NE <5 <5 <5 <5 <5 

1,2,4-Trimethylbenzene NE <l <l <l <I <I 

1,2-Dibromo-3-chloropropane NE <5 <5 <5 <5 <5 

1,2-Dibromoethane (EDB) 0.0001 <I <I <I <I <I 

1,2-Dichlorobenzene (ortho) NE <l <l <l <l <l 

1,2-Dichloroethane (EDC) 0.01 <l <I <I <I <l 

1,2-Dichloropropane NE <l <I <I <l <I 

1,3,5-Trimethylbenzene NE <l <l <l <l <I 

1,3-Dichlorobenzene (meta) NE <l <l <I <I <I 

1,3-Dichloropropane NE <l <l <l <l <l 

1,4-Dichlorobenzene (para) NE <I <I <I <I <I 

2,2-Dichloropropane NE <I <I <I <I <l 

2-Butanone (MEK) NE <5 <5 <5 <5 <5 

2-Chloroethyl vinyl ether NE <5 <5 <5 <5 <5 

2-Chlorotoluene NE <I <l <I <I <l 

2-Hexanone NE <5 <5 <5 <5 <5 

4-Chlorotoluene NE <I <l <I <l <I 

4-Methyl-2-pentanone (MIBK) NE <5 <5 <5 <5 <5 

Acetone NE <10 <10 <JO <JO <10 

Acrylonitrile NE <I <I <I <I <l 

Benzene 0.01 <l <I <l <I <I 

Bromobenzene NE <I <I <I <l <I 

Bromochloromethane NE <I <I <I <I <I 

Bromodichloromethane NE <I 1.16 <I <I <I 

Bromofonn NE <I <I <I <I <I 

Bromomethane (methyl bromide) NE <5 <5 <5 <5 <5 

Carbon Disulfide NE <l <I <I <I <I 

Carbon Tetrachloride 0.01 <I <I <I <I <I 
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Chlorobenzene NE <I <I <I <I <I 

Chloroethane NE <I <I <l <l <! 

Chloroform 0.1 <I <! <! <I <I 

Chloromethane (methyl chloride) NE <I <I <1 <I <1 

cis-1,2-Dichloroethene NE <I <1 <I <I <I 

cis-1,3-Dichloropropene NE <I <! <! <I <I 

Dibromochloromethane NE <l 1.57 <1 <I <I 

Dibromomethane (methylene bromide) NE <l <1 <1 <I <1 

Dichlorodifluoromethane <I <I <I <I <I 

Ethylbenzene 0.75 <I <I <I <I <I 

Hexachlorobutadiene NE <5 <5 <5 <5 <5 

Iodomethane (methyl iodide) NE <5 <5 <5 <5 <5 

Isopropylbenzene NE <l <I <I <I <1 

m,p-Xylene 0.62* <I <I <I <I <I 

Methylene chloride 0.1 <5 <5 <5 <5 <5 

MTBE 0.1 <I <! <! <I <I 

Naphthalene NE <5 <5 <5 <5 <5 

n-Butylbenzene NE <I <1 <1 <I <1 

n-Propylbenzene NE <l <I <I <I <I 

o-Xylene 0.62* <l <1 <I <I <I 

p-lsopropyltoluene NE <l <1 <I <1 <I 

sec-Butylbenzene NE <I <! <I <! <! 

Styrene NE <I <I <I <I <I 

tert-Butylbenzene NE <I <1 <I <I <I 

Tetrachloroethene (PCE) 0.02 <I <I <I <I <I 

Toluene 0.75 <I <I <I <I <1 

trans 1,4-Dichloro-2-butene NE <10 <10 <10 <10 <IO 

trans-1,2-Dichloroethene NE <I <I <I <I <1 

trans-1,3-Dichloropropene NE <I <1 <I <I <1 

Trichloroethene (TCE) 0.1 <I <! <I <I <1 

Trichlorofluoromethane NE <I <! <I <I <I 

Vinyl Chloride 0.001 <l <1 <1 <I <1 

< Less than the indicated laboratory reportmg hmit. 
NE Not Established. 

Standard is for total Xylenes. 
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Table 4-13. LC-38 Ground-Water Sample Results for SVOCs. 
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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 I 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 

Benzi dine <0.015 <0.015 <0.015 <0.015 <0.015 

Benzo( a )anthracene <0.005 <0.005 <0.005 <0.005 <0.005 
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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 

< Less than the md1cated laboratory reporting hnut. 
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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-IA and D-IB), 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, voe 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.l 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 ofTPH 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 ofTPH 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 ofBH-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 ofBH-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-lA and D-lB 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 ofTPH 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 Rock Ware® 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 oflateral 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 ofTPH beneath the 
subsurface at the LC-38 site. The mass ofTPH can be derived by multiplying the (V)olume of 
contaminated soil by the soil's bulk density (pi,) by the average (C)oncentration ofTPH 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) ofTPH 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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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 (RBS Ls). 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 of25 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 
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found to be contaminated during both investigations is assumed to be located in the 
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 mterval was not contammated, 0.5 RBSL used to detemune 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. 
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No RBDMP organic compounds were detected in groundwater at the LC-38 site. However, this 
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, RBS Ls were selected 
using most conservative values for determining the contaminated zone (69 feet) and transport 

45 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

zone (158 feet) thicknesses. These thicknesses fall between the values listed in Table 4-12 so the 
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 RBS Ls are not computed for this 
configuration, as contaminants will not reach groundwater in 40 years. 

Table 5-2. Representative Concentrations vs. RBSLs. 

SulJ.'..Siirface Soil (lndoorlnhalation OfVapors) 

· ... ' .. ,; . 

Contaminants Of Repre~entative ·RBSLs On-Site Resident On-Site Commercial 
concern . Concentration. [mg/kg] [mg/kg} (Child ~ndAdult) Worker ...• 

ORGANICS 

Benzene 66.32 207 x x 
Toluene 1530.57 1.88 x x 

Ethyl benzene 1226.63 36.9 x x 
Xylenes (Total) 1502.05 2.59 x x 

POLYCYCLIC AROMA TIC 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 I Scoping Assessment I 
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. 
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Significant contamination has migrated at least 100 ft laterally from the source along the 
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 sample~ 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 IO-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. 

47 



APPENDIX A 

Initial Sampling Event Analytical Results - Tabulated 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

Table A-1. 
TPH Results for the February 2001 Preliminary Investigation Sampling Event. 

·~-.:~·zc··. 
. . ' ', '~,'~,.:i?>>\·~<<">'>-' <.·: 

·.T Diesel Range;<;);(g~,llics 
<; ... ~~g•. , ,' ·".,'"'/: 

'i ,,, .. ,·., ... ; 

24068-SBOl-(9.5-10.0)-0201 14000000 
24068-SBOl-(17.5-18.0)-0201 11000000 
24068-SBO 1-(24.5-25.0)-020 I 17000000 
24068-SBOl-(29.5-30.0)-0201 21000000 
24068-SBOl-(34.5-35.0)-0201 16000000 
24068-SBOl-(39.5-40.0)-0201 14000000 
24068-SBO 1-( 44.5-45.0)-0201 21000000 
24068-SBOl-(49.5-50.0)-0201 10000000 
24068-SBO 1-(54.5-55 .5)-020 I 24000000 
24068-SBOl-(59.5-60.0)-0201 11000000 
24068-SBOl-(64.5-65.0)-0201 49000000 
24068-SBO 1-( 69 .5-70.0)-0201 420000 
24068-SBO 1-(70.0-70.5)-0201 3000000 
24068-SBOl-(79.5-80.0)-0201 2200 J 
24068-SBOl-(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-SBOl-(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-(7 4 .5-75.0)-0201 56000 
24068-SB03-(79.5-80.0)-0201 1200 J 

Detected below the laboratory reporting limit. 
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Table A-2. 
VOC Results from the February 2001 Preliminary Investigation Sampling Event. 

1, 1, 1,2-Tetrachloroethane ND 2300 ND ND 
1, 1, I-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-Dichloro ro ene 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-Trichloro ro ane 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-Trimeth !benzene 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-Trimeth !benzene 5.1 ND 160000 110000 56000 15000 
1,3-Dichlorobenzene 5.1 ND 2300 ND 4800 ND 610 ND 290 ND 
1,3-Dichloro ro ane 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-Dichloro ropane 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-Meth 1-2- entanone 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-Dichloro ro ene 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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5.1 ND 2300 ND 4800 ND 610 ND 9100 
5.1 ND 2300 ND 4800 ND 610 ND 5900 
5.4 2300 ND 4800 ND 610 ND 27000 
5.1 ND 2300 ND 4800 ND 610 ND 4100 

sec-Butyl benzene 5.1 ND 2300 ND 4800 ND 610 ND 9400 
St ene 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-Dichloro ropene 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 
Vin 1 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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2,2'-oxvbis(l-Chloroorooane 
2,4,5-Trichloroohenol 
2,4,6-Trichloroohenol 
2,4-Dichloroohenol 
2,4-Dimethylohenol 
2,4-Dinitroohenol 
2,4-Dinitrotoluene 

3,3'-Dichlorobenzidine 

Benzoic acid 
Benzvl alcohol 
bis(2-Chloroethoxy)methane 

Table A-3. SVOC Results for the February 2001 Preliminary Investigation Sampling Event. 

ND 19000 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 

350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 

880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 I ND 960 ND 510000 ND 5100 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 

350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 

880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 I ND 960 ND 510000 ND 5100 ND 

350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 

350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 

350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 34000 61000 100000 38000 390 ND 350 ND 390 I ND 5600 E 630000 90000 E 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 I ND 960 ND 510000 ND 5100 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 I ND 960 ND 510000 ND 5100 ND 
880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 I ND 960 ND 510000 ND 5100 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 I ND 380 ND 200000 ND 2000 ND 
880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 ND 960 ND 510000 ND 5100 ND 
880 ND 48000 ND 44000 ND 92000 I ND 50000 ND 980 ND 870 ND 970 ND 960 ND 510000 ND 5100 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 ND 19000 ND 18000 ND 37000 I ND 20000 ND 390 ND 350 ND 390 ND 380 ND 200000 ND 2000 ND 
350 I ND I 19000 I ND I 18000 I ND 37000 I ND I 20000 I ND I 390 I ND I 350 I ND I 390 I ND 380 I ND I 200000 I ND 2000 I ND 
880 I ND I 48000 I ND I 44000 I ND 92000 I ND I 50000 I ND I 980 I ND I 870 I ND I 970 I ND 960 I ND I 510000 I ND 5100 I ND 
880 I ND I 48000 I ND I 44000 I ND 92000 I ND I 50000 I ND I 980 I ND I 870 I ND I 970 I ND 960 I ND I 510000 I ND 5100 I ND 
350 I ND I 19000 I ND I 18000 I ND 37000 I ND I 20000 I ND I 390 I ND I 350 I ND I 390 I ND 380 I ND I 200000 I ND 2000 I ND 

2000 ND 
2000 ND 
2000 ND 
2000 ND 
4900 ND 
2000 ND 
2000 ND 
2000 ND 
4900 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 

39000 E 
2000 ND 
4900 ND 
2000 ND 
2000 ND 
4900 ND 
4900 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 
4900 ND 
4900 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 
2000 ND 
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ND 
ND 

400 I ND 
400 I ND 
400 I ND 

1000 I ND 
400 I ND 
400 I ND 
400 I ND 

1000 I ND 
400 I ND 
400 I ND 
400 I ND 
400 I ND 
510 
400 I ND 

1000 I ND 
400 I ND 
400 I ND 

1000 I ND 
1000 I ND 
400 I ND 
400 I ND 
400 I ND 
400 I ND 
400 I ND 

1000 ND 
1000 ND 
400 ND 
400 ND 
400 ND 
400 ND 
400 ND 
400 ND 
400 ND 

2000 I ND I 400 I ND 
4900 I ND I 1000 I ND 
4900 I ND I 1000 I ND 
2000 I ND I 400 I ND 
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350 I ND 
350 I ND 19000 I ND 18000 
350 I ND 19000 I ND 18000 I ND 
350 I ND 19000 I ND 18000 I ND 

Chrysene 350 I ND 19000 I ND 18000 I ND 
Di-n-butvlnhthalate 350 I ND 19000 I ND 18000 I ND 

350 I ND 19000 I ND 18000 I ND 
350 I ND 19000 I ND 18000 I ND 
350 I ND 19000 I ND 11000 
350 I ND 19000 I ND 18000 I ND 
350 I ND 19000 I ND 18000 I ND 

Fluoranthene 350 I ND 19000 I ND 18000 I ND 
Fluorene 350 I ND 19000 I ND 12000 I J 
Hexachlorobenzene 350 I ND 19000 I ND 18000 I ND 
Hexachlorobutadiene 350 I ND 19000 I ND 18000 I ND 
Hexachlorocyclonentadiene 350 I ND 19000 I ND 18000 I ND 
Hexachloroethane 350 I ND 19000 I ND 18000 I ND 

350 ND 19000 I ND 18000 I ND 
350 ND 19000 I ND 18000 I ND 
350 ND 19000 I ND 18000 I ND 
350 ND 19000 I ND 18000 I ND 
350 ND 19000 I ND 18000 I ND 

N anhthalene 350 ND 19000 I ND 13000 I J 
N itrobenzene 350 ND 19000 I ND 18000 I ND 
Pentachloronhenol 880 ND 48000 I ND 44000 I ND 
Phenanthrene 350 ND 19000 I ND 19000 
Phenol 350 ND 19000 I ND 18000 I ND 
Pyrene 350 ND 19000 I ND 18000 I 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. 

37000 I ND I 20000 
37000 I ND I 20000 
3 7000 I ND I 20000 I ND 
37000 I ND I 20000 I ND 
37000 I ND I 20000 I ND 
37000 I ND I 20000 I ND 
3 7000 I ND I 20000 I ND 
3 7000 I ND I 20000 I ND 
37000 I ND I 20000 I ND 
37000 I ND I 20000 I ND 
37000 I ND I 20000 I ND 
19000 I J I 20000 I ND 
37000 I ND I 20000 I ND 
3 7000 I ND I 20000 I ND 
3 7000 I ND I 20000 I ND 
3 7000 I ND I 20000 I ND 
37000 ND I 20000 I ND 
37000 ND I 20000 I ND 
37000 ND I 20000 I ND 
37000 ND I 20000 I ND 
37000 ND I 20000 I ND 
21000 J I 20000 I ND 
37000 ND I 20000 I ND 
92000 ND I 50000 I ND 
28000 12000 
37000 ND I 20000 I ND 
37000 ND I 20000 I ND 

400 I ND 
ND I 350 I ND 390 380 I ND I 200000 I ND ND 2000 I ND 400 I ND 

390 I ND I 350 I ND 390 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 660 I I 200000 I ND 2000 I ND 4500 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 910 I I 110000 I J 2000 I ND 5700 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 

tn 

< 390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND I 350 I ND 390 I ND 380 I ND I 200000 I ND 2000 I ND 2000 I ND 400 I ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
390 I ND 350 I ND 390 I ND 930 120000 9600 6100 400 ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
980 I ND 870 I ND 970 I ND 960 ND 510000 ND 5100 ND 4900 ND 1000 ND 
390 I ND 350 I ND 390 I ND 1600 180000 25000 E 2000 ND 230 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 
390 I ND 350 I ND 390 I ND 380 ND 200000 ND 2000 ND 2000 ND 400 ND 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

Table A-4. 
P AH Results for the February 2001 Preliminary Investigation Sampling Event. 

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 

Antluacene 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 IO 9.9 13 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. 

24068-SBOI-(0.0)-0201 1.54 110 0.352 ND 3.3 7.30 0.1 0.384 0.7 ND 

24068-SBOl-(5.0-5.5)-0201 3.68 100 0.376 ND 7.4 6.11 0.04 ND 0.725 0.75 ND 

24068-SBOI-(49.5-50.0)-0201 2.13 llO 0.399 ND 4.3 6.44 0.09 1.17 0.8 ND 

24068-SB02-(65.0-65.I)-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. 

A-6 



APPENDIXB 

Lithologic Logs for Soil Borings from the SWMU Assessment 



INSTALLATION HOLE No. SHEET No. 

U/SM ssoo \ oFb 
l PROJECT 11. OAIUM FOR ELEVATION SHOWN (lBM a< MSL) 

Le '3</' 
i""'LOCATION (CoonJJnotes or Slation 12. MANUFAC11Jfl[R'S DESIGNATION OF DRILL 

(tJe.. ~ 1£ '7 & 
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~~ .,t'JT~ 
4. HOL£ No. {As ~hown on drawing title ond flle number) 

SBov I 
5. NAME OF DRILLER 

16. DA TE HOLE 

01ndim:d Oeqrees from Verticol I\ .... ~ -0 ~ 
17. ~I F'1A TION TOP Ot:' HOt F 

U. OE:PTH DRILLED INTO ROCJ< 18. TOTAL CORE RECOVERY FOR BORING 

I---·---- N/ IJ._ -~~=-=o--.,.,,,.--~==-=-:=~---~--
9. TOTAL DEPTH Of HOLE 10. SIZE ANO TYPE Of B"f-,O 19. SIGNATURE: Of' INSPECTOR 

/170 Pr .i(J '/.1-S' 1-V Ml ~(,,A ~'""s-e. p,~ 
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b (description) REC:OVER'f 

d 

;:s.? '°'6 
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Sr> ~~s~,9~~ 

0 
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: ~~ F.""-:0--9, 
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~ . 
?~b~ }-a r.;1 ,~,C> 
~ (0 'l.S"'f~?'J IU 

Oi:tl / 
µo)l\~ e:\..n... ~, L• tf1li 

To> :.&:f', J'\GO ~ 

~% 
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' NUMB(R 

2A3fr' 
S-\ 

~(Jt. 
(')IF-

~ 
1i ~ 

S-3 
rz..-tS' 

S>-4 
\'1. s # 2.0 

s.-$" 
.Zl-7.h-

ftf.. ~?r· e;.TT?t ( ~'.,(} ~UPiJ ff '1~· 

REMARKS 

{Dtillin9 time, water' loss. depth af 
wl!atherin9. etc •• if significent) 

g 

'Teitc..'\.. ~ 

?.u7 o,o 

LPDS,, ~\'T"" 
s~~ H .:t~ 10 r-r-

'Pr9 o.o 
~""'cp I\':)~ ... 
~~40 
~1. "/ot..c.~> 
G.4.4~ I ';r vtcJC Ml 
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- ~~'fl"'\ i=.-
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INSTALLATION HOU No. SHEET No. DRILLING LOG (Continuation Sheet) tJS. M. 'b\bOo \ z.OF b 
I. PROJECT 1\. ELEVATION Of' TOP HOlE 

LC.. ~'8 1>.e..a~ ~ S~\.\ 
ELEVATION DEPTH LEGEND CLASSlflCA TION OF MATERIALS X CORE BOX OR REMARKS '?.!:: v 0. c) {desc:rjption) RECOVERY SAMPLE (Drilling time, water loss. dep\h ot 

d NUUBER weothering. ete~, if significenl) 
~ f g 

• i; ML 
:i-S"" ~~ 51~ &% '2.J.- 2-"l.~ ~""' 

O~SQ. 
,,_ zs-

A.i.I\... 'Wr-9 ~ . ) Z.'5" ~s- L, .5l.U" 
1'll-, 'TISc... / s~ieu<- z..-t.: 

\CO~o !)~~ 
is-- 3.o 

,.,~'TO ~ ... Tl.'""\ )r 
2-1 ·)o :>wr • Lt#u >/. Fi~ Sitro-0' 

'TjlA-<Jfc. CA....::? "f2' c_ I Pi/ { s I"'" 
~ S..i,:a., ~ ~ "t\.ff, ~~ 

~· 1.t'Y~ 1.:r~~s ~ 
i.o-l~..i<. ~ t.rlllO?o 
--~--:;\.> ~~ $,M1 • oa..,,._ -- S-.\C4£-E.<.e-3'\..-'}~ CA- ~ • ~il.A=, ~sr- ' 
~tr1'>~..__ ~o.ot:> 

.;~~r~'t.r 

I ot.1't 5-'8 
)' - -- - ---·- ~"S-~t!o 

S? fl'!~S.W,, 
-ra~/ s.~ / 'Pft-- -~ ~Sil<~\;IQ,)~ 

0.60 r 1- { 1"-1:1~ ~'""" s 
~'>'--r. 

\~~ ... ~ 
~~4:l 

,.-.,~~ /OIS~ s .. , ~ ....... l-~.rt.~ -
~1~ ~ 61,:f-<_.J~ "> ;> --- ~Ill'-

:\0 C:..L.. ~. lleV-~"} ~ t.S6 51-.p~ 
'l.ST .y,_ ~. W!1&: ' o.w 
~.l.~ft~~ 

~vii..,~l"""-<2 
1<1>% '::> lO ~~~Q 

- - ?:Ct> c. ab 
S? ?~~E.o.~ t.oa•t 

"l<i-~"'b . ..,b ~'1·~~ .. ~ \a>oA 
~ 'f'l"' ~..IL. S'-'] 1 u«t.:t. 

$..1..-r ~"" c..~e.9> 



) 

INSTAllATlot-1 

DRILLING LOG (Continuation Sheet) SM\(__ 
1. PROJECT 11. ELEVATION OF TOP HOLE 

LC.- ~ g ],r:;.~sl f?.lL 1~\CE.>n 
ELEVATION DEPTH LEGEND CLASSIFICATION DF MA TE RIALS ll: CORE BOX OR 

o b (de•ctipt;on) RECOVERY SAMPLE 

1z·.1n 

d NUMBER 

cs.~-:;;..Lo,-~ 

~~, rfS*(fl-'rt,. 
~~~ ll(Gll.O\..>j 

1C..-r-I t,.,-1/u, n#f/f. ~J 
F'iAJ ~I 

l.lo~-. w~~~ 

'l>~~ '(~ 
'"' c,tl.F •• 

CA.'\. ~) J::i(~ ~ 
(),JI!)\. ~~ I~ ""' 

Hqq..o ~":. 
~ - - - - - ---- _......_ -

HOlE No. 

REMARKS 
(Orillin9 time. water 1oss~ depth of 

weathering. etc .• ff significent) 
q 

~ /s~·""" t 1oc.. ~ 
·.?.i:':b o.O(> 



DRILLING LOG (Continuation Sheet) ~OL.£ "'•· 

l PROJECT 

le. 1 € ~L5'Sl· h4l 
11. F;lEVA TIQN or TOP HOLE 

ELEVAllON O(PTH 

b 

~'1-

'lt-

LEC€NO 
e 
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lli CORE BOX OR REMARKS 

RECOVERY SAMPLE (DrP!ln9 limo, waler toss, depth of 

NUMBER we:otherif')9, etc .• it 5ignificr:nt) 

S-1~ 

7o -'1~ 

5-(b 

-?r~& 

9 

Toe../Nf s.n.-r'- wci .. 

6.CTt> 

~7f:L-lf S1£.Vli:.. 
'TOC.... ?lr\­
'15-'1'iJ ~ 



INSTALLATION 

DRILLING LOG (Continuation Sheet) 
1_ PROJECT 11. ELEVATION Of TOP HOlE 

L (!, ~g Mud ~ j J{ 
ELEVATION OEPT!i LECENO O.ASSIFICATION Of MATER1ALS ii CORE 

b (de scrip lion) RECOVERY 
d 

82. 

-- - ---
)' S,t.."\ ~•-nt ~ 

~ij ~'l.~ """"' R-$PO 
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Ldfl.A . ./ Ft.vt. 
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':>I'.? ~ ~~"' • 
0St<a tAl:I~ '~ 'l. s-re"" 

~~i;>.<>V. '<£ llin.) ~ 
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~? 
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I 
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~ 
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9 
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DRILLING LOG {Continuation Sheet) 
INST AlV. llON 
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b 

1J 
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I q 
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DRILLING LOG I OF 8 
DIVISION INSTALLATION 

WSMR... 
HOlE No. SHEET 140. 

1. PRDJe::CT 

LC-38 IllVE.STI611TJpt/ 
11. DATUM FOR ELEVATION SHOWN (TSM or Mst) 

2. LOCATION (Coordlnoll!S or SloUon} ---------li1"'2.-M"'A,.N"'UF""A...,C"'TU;nRl"'R"°'S,...,U;:.-l°"'Sl°"'GN"'A:-:-ll=oN-='0t-~ll"'tt11..""L:-------------I 
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6. DIRECTION OF HOLE 

[iZJ' Verticol D lndin.ed 
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f 
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q 

f~J); (J,0 fl'M 

.2D % it'll e'tr PE'P: O.Dy;fll'I 
5.o-&..o 



'i 
)' 

INSTALLATION 

DRILLING LOG (Continuation Sheet) ws /Vl ~ 
. PROJECT 
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9 
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INSTALLATKJN 

DRILLING LOG (Continuation Sheet) 
. PROJECT 11. UEVA TION Of' TOP HOLE 
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weothering, etc., it significent) 
g 

~oC/<. LOP(, f.£1 /lf/-;f#lt. 

@ 5J.~FT 

f .:ro: f), o ffM. 

/l.;l.{) ! if'/1- SAMl't.t. @. 
$"J,,j&-r 

f'!D: o.o ff""' 

$l..l&rir e1:.vp1/llt. ,,v 
T/IE.C~ 



INSTALLATION 
SH££T No. DRILLING LOG (Continuation Sheet) 

W.5/Vl I< {, OF$ 
I. PRCJ.ECT 11. ELEVATION OF" TOP HOLE 

LC-3 -i:. v&s Tl6 lf-i. prJ 
LEGEND CLASSIFICATION Of MATERIALS ?. CORE BDX OR REMARKS 

(description) RECOVERY SAMPLE (Orrning time. water toss. depth of 
d NUMBER weathering. etc., II :significent) 

9 
CL. Ht+ c!LA-y, P.11'161S7; ~o % /~~': C11f'/l,.tl6.5 ~Etf-P ~moilt. eA.Pt.J(ll(.r.>M $"/') '!o-,to 3.S' vot ftl.05TL'/ Cl-fr"/, Tl(!l'U SJl.:f 

SP-51"1 foe!'.~'{ t'..AA-lll.I> S/1-ff{) Wl71J 

f'J.7): r?'.9 71'!'"" /115fl'IJ. W,LOC>!>~MOl.Sl; l<tPPIS/I 

--- -- 'f E.Ls.t3(7S Ytf ',4A M4SILY 
,7 (!. t. - F11't Sii-#&>, T'l(/ltE- SJ~r; J3o(p: 11"'.H.1 voc,svoe 

rN.A<.£ PE.fi8LU SAMfJLf,S ~ '~~FT 
J..f,fr!t/ (!..L.fij, /I'S ,4{S'i>'{'t,, vm 15 t..Y ..slf.ntlf IH'Il>, 

'3' :smolll4 t:msu. 0001t.. 

/3'!o= Dl(.U/.IH/fl}/, ~,Ji. 

'? 
f()G f!.f,·ff P!tl4 S I. 3·.J,<J 

f/'111 

1;s-s 10 (.~ 
Joo /o fiD; 11..CJff?M 

11 
1"31./g: Tf'"" voc;.5VDt. 

); SMfftf.$@. 70, ~ ~T 
_,__ --- Afl/O ·7f. 5' r r ~ 

51'-Sf'I fbe~J.'I ~IMP£0 $All)p llf/l!J! 
13~> ) l:J. WJJ /IS A6ovf.S. . 

/,.£1+1'1 e "(,II> MJov'c, 
13 

7'1 

r!J:J..B 7.i" C..L LtlftJ f.t,..lt'[,J1.S/l-fDVf. 1 7'f% 
X/V(tl./1S/N4 SAND f£Q: ~. 7ff""'-

7f.0-7i.1 
7(. /'!J.'I: TPH, voe.., sv'ot 

f'oo{{t.V 'i'll(}W .s/tNP Wlr/L S/1-MPtts@ 71. D rr 
71 !11:'!, J/-S ,4-i!.Dtl/, 

75' 
Lt&!, C!&f. WJT1i .Sf!1'·1 ti 
f)R,'/, s~~ ifl.IM/i.J 1:i'l!l ~ 

rt. CJ.M. t.1 ll'Ls. 
7'1 



INSTALLATION l...iot..£ No. SHEET No. 

DRILLING LOG (Continuation Sheet) WSMR ss-oo;i 7 OF 8 
\. PROJECT 11. ELEVATION OF TOP HOLE 

1-c.-3! !'!Vllt$//6Anof1/ 
0.EVATION DEPTH LEGEND CLASS!FlCAT!ON Of" MATERIALS ll CORE BOX OR REMARKS 

b (description) RECOVERY SAMPl.E (Orlllirig: tirne. woter toss, depth of 
d NUMBER weothering, elc., ff slgniticent) 

I 9 

7 

/'fo8 ~o 
f p: eJ.ot'I",.... 

CiMtliln.P $/LT/s11-rr.ntJf. 
f I JN eoi(E .s~£ STDWf.fl 

«.l:.t.#'/tlt. Y. 

~3-

f3 

g'/ 
l"f 5'.2. 

)' ~ 15' 
PooR.J-Y C.iM>ll> SMP &AJtr: f() 1o F IC>: /. 3 f"l'r\ 
~11.:I, Looss.,Jlt.'f, ll£I>PJSI/ 

f'- 'ft.LJ.D~(7.f'/( q,),/tl8STJ:/ Vf..ll.V Jf!tl?.P PKILLJN6 
VU'/ FJl'J£,$tfN~.11{M-t J/l.' Jf.Of: TfH $/1-/tlPt.E. @ 
I~ CA-UCHl IJDPllLf.S. ~,.G"Fr 

9'1 

n 

g9 

/56''3 JO% P;JJ: J. !"f'fl"I-

<// /1oo: 1PH- 5AMf't.l@ 
Cf/ F-T" 

93. 

93 

i 



. \ 
)' 

DRILLING LOG (Continuation Sheet} 
tNSTAlLATION 

. PROJECT 

U:.-33 .r/f/J1esr1cl/T1tii'1 
EU:VATION 

/t.'3$ 
/J-7-03 
P~JJ.J.ltl/!, 
I< t.~IJ/tl 
@IM;l 

DEPTH 
b 

t/I -

LE GENO 

SP 

11, ELEVATION or TOP HOLE 

ClASSlf"ICA TION OF MA l[RIALS 
(desc,lption) 

d 

C/U.lltfl-, HAIW, Pll.Y, 
W/Hrt..1 t:.AK4Pltl.lr6 lE/llJA/r 

ffJol.J.V $1Jfl-T'tf) ..SAtlltl, 
1.oo~l PllY ~llUIJ 
YtLLD,:i{7.~y,e r,,/fQ), 
f(toSTLY ft~£$Afl/P, ff.IA/ 
StL/ 

:I CO~[ 
RECOVCRY 

BOX OR 

SAM PL[ 

NUMBER 

140l( No. SHEET No. 

8 OF 

REMARKS 

(Drflltn9 lime. water loss_ depth of 
~eQlhering, etc., ft signiflcent) 

q 

) 



DRILLING LOG 
DIVISION INSTAlLA !ION 

wsMR 
HOLE Na. 

S8-00'3 
· SHEET No. 

I OF Ii 
I. PROJECT 11. DAlUl,I FOR El[VAllON SHOWN (18"4 or "°S\.) 

LC- R.INllE..STI~Ariotl 
2. LOCATION (Coordinates or Slatian) -~------;;'"'2.~Mrr=NU"'F"'A"CT\IR"""E""R""·s"o"'E°"'SIGN=-:A°"'TI"°ON"""CJF,,--,;Dc;;;Rl"'LL------------1 

J. DRILLING AGENCY 13. TOTAL No. OF OVERBURDEN SAMPU:S TAKEN OlSlURBEO UNOISRJRB£0 

!<.lfBA Kl~T/1£ R. 
4- I-IOU: l\lo, (As. shown on Wowing \iH• and fill:' oumber) 14. TOTAl NUMBER CORE BDJ1£S 

5. NAME OF DRILlER 

A/llllY Pllf..tf/t z: 
6. DIRECTION OF HOLE 

uzr Vertical D Inclined 

11. DEPTH DRILLED INTo ROCK 

Al/A 
9. TOTAL DEPTH Of HOLE 

ELEVATION DEPTH 
b 

1 ~- El£VA TION CROUllO WATER 

16. OAT! HOLE STARTED 

Oeqrees from Vertical / / .- fj'..-. 0 3 PJ;l9 

(descripn°"} 
d 

17 Fl FVA TION TOP OF HOLE 

16. TOT AL COllE RECO'<ERY FOR BORING 

19. SICNA !\Jilt: OF INSPECTOR 

ll CORE 
RECOVERY 

eox OR 
SAMPLE 

; NUMBER 
f 

--,M--~ii.I'/ ~Mf!L Wflil SAIW>, 
llHP,Ptl.V, f;Plf./7.5Y~ ¥ 
~Gffl-Y 1t£Al!IL1 U'/rl-i. V(H 
'f1Nt. $All.J>, "ltAl.'£ Sft.:r 

7 

COl.IPl.ETEO 

REMARKS 
(DnllW.9 \;mo. woter Joss. depth of 

w•atherin9. •le .• if signific.ent) 
g 

P Tl> ~ tJ .0 pptn. 



INSTALl..ATION 

DRILLING LOG (Continuation Sheet) 
1. PROJECT _/ tl. ELEVATION OF TOP HDlE 

LC-JI IAJlftS.T/6ATI~IV 
UEV.AllON DEPTH 

0 

()'Ji/I) JO 

If 

15 

I~ 

17 

/K 

0101 

JI 

iP~ 

LE GENO CLASSIFICATION OF MATER1ALS 
(dese<iplion) 

d 

- -5- - - pi:ct.l.Y ~IPE.11 ~ltf/P ,utJS.£, 
p 'flR.Y~~ll!lll111 'lfUcW 7.~l'A llti). 

·C-l-- - Mt;lftY /VJ(IJ/llM SMTP 

Wt.I ~LA-Y Wfrf/ SlllfD >HM», 
M"I. SfloP' 6~~w~ (1.S"Y~ 
5,4.).JVIDQ"Ly'~tlf.Y, FEW 
CAt1tll£, "(M-tf $ANO 

~wtp sr foDfl.LY ~ $&:!/), 
/1-5 /I-Bo llf:. I LfT(J.i t.t.A-'/ 

C.l- t.fMJ CJ../f'/ WtrH SAN~ J 

trS 110"11£. 

:C CORE 
RECOVERY 

10% 
;o.o-,;J.5 

HOL( ~o. 

BOX OR 
SAMPLE 
NUMBt:R 

P#@ 
~Fl 

REMARKS 
(Dri11in9 lime. water loss. depth of 

weatheting, etc .• If -,ignificent) 
9 

f'JV: (),0 /'f'P't 

) 



j INST ALLA T)ON MOl..£ No. SHf;ET t>J..,_ 

DRILLING LOG (Continuation Sheet) WS/111!. ~8-tJ03 3 odJ 
I. PROJECT 11. UEVA TION or ToP HOlE 

Le.->s> rAJVtsT:r6ArrotJ 
ELEVAl\ON OEPTH LEGEND ClASSlflCATION 01' MATER!AlS l( CORE eox OR REMARKS 

b (description) REC0\1£RY SAMP\.E (Oritling time, woter toss. depth of 
d NUMBER weath4!ring. etc., if signifir:ent) 

q 

.2'3 SP 

:;. 'I 

oSi5' )$' SP Sf'1JcfiL 'f.. 51Jt1Jil!. S""'l. 1 S-0% Pff)_' 6,0 fll'IVI 
15-/.Plf.f, oi.t tEVP 1 J ii ' '5:0 -.27. 5"' 

i1.'-
'fv,.1.t;if/,(7-!/I/~ 7/t},~L'f 
MtTJJUlll SA/llP 

:J.7 

;!.8 

) } ;;. f 
) 

l)f J.7 Jo ----- fco~l.Y Solt TU> $,ditfi) / ~()% JPn@ /?IP! {),Opf?~ 5p 
(il[fl/UM, P~Y, llEVJ7Jt;f-i jO. (). 11. 0 '30 ~., 
Yf.UeuJ (1,>YI< 6,1'), 1t1vs1LY 

JI (/fill SAND WITH som£-
e.~Elll'r11-11ctJ, T~At£ ~JL'r 

Jj -----sf' 

13 

31 

oRtfl 15 SP 5';% (lTP: b, o Pf'/I'\ 

[),O·Jl.8 

'" --



) ! 

INSTALLA"OON 

DRILLING LOG (Continuation Sheet) 
WSM/l. 

1. PROJECT 

U- 3f TrJllEsT]t;A TJ tJr/ 
II. ELEVATION Of TOP HOlE 

ELEVATION DEPTH 

"51 

1t 

>'f 

t>JJ"p 'lo 

'ii 

'IJ. 

l('J 

'fl{ 

tJ ?oJf 'fS' 

I/? 

09/1 

LEGEND CLASSIFICATION OF MATERIALS 
(description) 

d 

.:s 

------SP..>1'1 foot.tY ~~AD(p SMIJ ll'I 

S/t'T) f'IEfTlll/YI, Pi<!~ f/.£pP/$1J 
'(flLoVl{7.6'YR~)1 MU$1LY 
f11'lt $A-PD, TtAcf. GJ£T' 

SP f«fl1Y~ 
f/lfVIUIYl,Jl/{ Y,~PPISH YflLOllJ 
tr.nA 7/r.lMtm.'I ttll~lll/YI 
SAND, 

'DClel..Y (;llAf>E.f) s,tfl/OW/' 

$ ff MfFIU/l'I, P~Y, RE.PDISI/ 
wlw (1.~v~ W'-)l~osrt-'1 

fJfl/£.:Jtlil'O, JR/1Cf..>ILT. 

SP-5/YI fool<.LY 6.RAPtf15HNI> WITH 

SJJ-r, ~ tfflo'I/£ 

~CORE 

RE CO\/£ RY 

~O~o 
i/O.o- '/'l,o 

/00% 

10% 
l/,0-5:J.S" 

) 
HOLE No, SHEET No. 

S5-0D3 I/ OF~ 

BOX OR REMARKS 
SAMPLE (OriHing time. wotet' IO!!IS, depth of 
NUM0ER weathering, elc., ir signlficent) 

9 

PrP: o.o ff'l'A 

HARPtf< 'fJ/l/W/IJ6@'/3Fr 

) 

iPJI/¥. PrV: O. I f f-1/V\. 
5cF'f 



r IN ST ALLA TION ~O\..E No. SHEET No. 

DRILLING LOG (Continuation Sheet) WS/Jllfl. ss-003 5'or:$ 
I PROJECT 

LC-Ji J:#V£STT6;/-l~o# 
11. ELEVATION OF TOP HOU: 

EltVAllON DEPTH LEGEND CLASSIFICATION Of' MA 1£RIALS ll CORE eox OR REMAR~S 

0 (descrlplion) RECOVERY SAMPLE (OriNin9 tlme. wat.r loss. depth of 
d NUMBER weathering, elc .• it significent) 

t 9 

Si ('tx!ll y 6/Ul-f)l.i> 5. PW. 

'LT (YlfPJf.J/11,"iJ/l~ Jt£Pi>ISJI 
VlL/.cw (r. ~VIC 7ft),MDS7'-Y 

5:il i=1Al&5,4-ltl/J,T~/IC{ SJLT 

s> 

~t./ 

ot>f S-5 f"°A l-Y 4M l>EP $1/IJO WJ[1l 70% "f'J-J@ PIP: ().017~""" 
Jf[, IB /J6DVC. ~fj)-,51.5" ~o!="f' 

5'" 

i 
) ' 

51 

s-i CL-

51 

095:L ~ 90% Pi:D: {),Offl'YL 
{,a.o-'-1. o 

ft,/ 



) ! 

DRILLING LOG (Continuation Sheet) 
INST ALLA ~ION HOL.£ No. SH(ET No. 

1. PROJECT 

Lt.-Ji f"#v£5 r:rt.ATltJN 
11. ElEVATION or TOP HOLE 

UEVAlloN DEPTH 
Q 

/015" 70 

71 

7J 

T~ 

//00 

LE GENO CLASSIFICATION OF M,\TERIAlS 
(description) 

d 

~ltlMTJI $. '0
1 
IM~l7, 

Mots:~ e~wml{7.$"t/lf 5/9), 
fifO':.Tt.'/ '$JLTJ.i)fi7/ r/llCIMSJ. 

'ft/f,Ml'lll 

~ -;: f:.-- 1.£,fflf e.uPI, H#.fJ, Pl<Y, 
ml.~ 8bftllll{7.>y~ .si~), 
/l(Ae.t SAN D/.rl Lr 

:: CORE 
RECOvtRY 

eox oR 
SMIPLE 
NUMBER 

TP>J,Yot, 
rot.@ 
fol. o Fi' 

'iQulf~ 
($tAIJ1-
(!ptJ.[l.:llP 

REMARKS 
(Drilling time. woter 1oss. depth ot 

wEotherin<J; etc., if signlficenl) 
q 

s"f...::s;. - pooflL'/ G/$D£1>MlfJJ) WirH b<J% Tf~voe. ff{): ~o3fp111& 7J. 3 fr 
~,1"1£.r-1111>'1.,m111~1, ~) 7(),o--niv 5'f'otB 
P.lfJPJ fJl'Yttlwl (M-Y.e z 'J, 7 /.$Fr' 
Mt>fTLY F/11£ f/ff1/P, Tl.llU • 
5JL-T 

e /.., Lf,AtU.J.A y I AS ftlol/£. ) 



INST ALLA l\ON HOI ( Nrt 

DRILLING LOG (Continuation Sheet) W.5 /YI f< 58-oD3 OF" 8. 
1. PROJECT 

LC-3K r~V[STTGJTiol'l 
11. ELEVATION Of TOP HOlE 

ElEVATION OEPTH LEGEND ClASSIFICATlON Of MATERIALS Z CORE BOX DR REMARKS 
b c (description) RECOV[RY SAMPLE (Dri11ing lime. water toss. depth of 

d NUMBER l'feothering. etc .• it signiffcent.) 
9 

"7 

/!'3"3 'Jo C..1- LfA#tfJ!,y WITH Slf.rJJ2, ~D% TfJJJ@ f)J:D ' D.Oft'.--
ti.+ll.P, J:;>.eY, ST/l.orJ4 't.cw!ll 8fJ.() ~ 8'/.0 'i'/SFr ,, (?SYi. sj&),ffoHJ.Y eutY, 

ft:PPLU MlelrttAllf.Ol.6, L/TTllSMVI>, -,X/tU.ftlPLl5, 
L161ff IJEPDIN~ fo$S/~'/ fl-tJl/1£ 

¥3 -

8J 

f 1 

/:)O.t_ 95 ----- PoollJ..Y tiflll.t>W 5 DWI Tfll@ f']:P.' f. "l/,n@l~~FT ) ~f-SM 70% 
SILT, ME.Pill/It\ 'I>A.V, RJ'FI 'fiiPp15JI YtLUw(lsY~ 7/6), 

f ~ trir» TL y V£fl 'I F!llll 5AtlJ /), 
T.'At.f.SIJ..'r. 

f1 

ff r/lltCl V~'/ F1Nf.,SfHll D. 

g9 

IJ.'3'1 90 ------ lf/l/J t.J.AY WITH 5AtV!l1 t1,t.Q; 'Jo% PTP: f. 9 @ f,j Fr 1!.L. 
D~'I. ~/R()/1/6 PJZowl{J.f"Y,f 

'/! ¢),11t"$TI-'/ tlAY/T£AelSANO, 

SJ.16/i /{$£//})/ jlft. 



) 
INST ALLA TKlN HOLE No. SM'£ET J.lo. DRILLING LOG (Continuation Sheet) 
W5M~ 5$-1)03 g OF$ 

··;_{~g 1/Jllls1T6Jr1otl 
11. ElEVA ltON or TOP HOlE 

ELEVATION OEPTH LEGEND CLASSIFICATION or MATERIALS % CORE BOX OR REMARKS 
b (descripticn) RECOVERY SAMPLE (Dr~ling lime, water loss. Oepth of 

d NUMBER weotherin9, etc .. it significll!nt} 

'3 
f g 

f;Nt.SHPP, 11MC.f.5/J..T. 

'l'i 
su&11·n5l171Jl/f}6. 

/'309 '1!' 
f'oeltl'/ ~PfiJ Sdf'i!!,LtJoS£, 10% IPJ+@ FZD: o. 'I l'l'N> 
1lV,f/lllK(MYt ?/'!),Rem.'/ '/5'.0 ~f?. () 98.~F-'f' 

?f. RlllSJtl~ TtMCf.S/LT 

91 l..fll/11 CJ,.f,'/ w1m ;HAlt.P, 
r>R..'l,gK«tJfJ '1.~Ytt ~ -"> 

MomY &.4-Y, TMti 5MJ>. 

foo~ty 'IAP£o5,WP W!T11 Sli-T., 
~Pl.Y,~EPPJ5H YiLJ.oW 

11 -U'ltf lA~llPITtYRdlfAPP, 
ShlP/tf..A'/ /JET>DW4. 'fl4'l$1'-T, stt<.nr 8£Pr:n~I. · 

-/vii. --- $/•T o~Mt 
wtJ(t,fYti"lt),MPfT/.f $/LI, 

.. I "3:Jg 9? TNAcf. Jtltil P )t Tl/ 

/00 ) 



DIVISION INSTALLATION HOtE No. · SHEET No. 

DRILLING LOG 
!. PROJECT n. OATIN FOR ELPIATION SHOW!'! (TBt.I or t.ISl.) 

Le·;g J:NY&STl6Arto!V 
2. LOCATION (COordinote-;.-.-,~Sc-to...,,ti,--on')----------+.:12,-."'""'"'ANU=rA-;-;C;-oruc;;R"'E°"R""'°S-;:D;o:ES°"IGN:::-:-A-:::llON:::::-:-::Uf':-:::IJft;::ll.L::--------------1 

3. DRILLING AGENCY 13. TOlAL No. OF 01/(110\JROEN SAt.IPl.ES TAKEN DISTURBED UNDIST\JRBED 

4. HOl.E No. (A$ shown on dtowing tale and me number) 1+. TOTJ\l 'IUMBER CORE 8DXES 

. t1AM£ OF DRILLER 

6. DIREC:l!Otl Of HOLE 

g Vertical 0 tnclined 

8. DEPTH ORILL£0 INTO ROCK 

ti/A 
9. TOT Al DEPTH OF HOLE 

IOO FT 
ELEVAnON DEPTH 

b 

0 

1 

13. ElEVAnO'I CROUNO WATER 

Hi. DA TE HOI.£ 

Oegre<oS kom v.,.licol /I - 9- 0 J. 
STARTED 

07J5 
17. ELEVATION TOP Dr HOLE 

18. TOTAL CORE RECOl.£RY fDR BORING 

10: SIZE - Aili> TYPE OF an 19. SICNA TURE OF INSPECTOR 

'l..J5''$P #SA 
5:.0 FT' tD/Vt. lD/1.£ 

LEGEND CLASSIFICA TlON OF MATERIALS 
(de'$Ct'iplion} 

d 

Poofll.Y '1H£P s. 'D, ll1tKI), 

IJ~Y, f.~~DISHY£LLw1(7.f"fi 
~).MlfTLY VUyfJdlS/WfP, 

f'R..tu£SJtr 

l!: CORE 
RECOVERY 

50% 
-;..r 

eox oR 
SAMPLE 

; NUMBER 

COMPLETED 

11-'/·0'5 !t.J'fl 

RElolllRKS 
(Orininq time. 'W'tOhr loss. depth of 

weokherHig.. de... if significent) 
9 



) 
WCTALLA TIOIJ 1-tOLC No. ~1-t,[.T N .... 

DRILLING LOG (Continuation Sheet) W,?/11/1. :S6 ·(){>'/ .t OF S 
1. PROJECT 11. ELEVATION OF TQP HO\.( 

t.t..-'3! I/'lr'tJ T/6A T/ut/ 
ELEVATION DEPT>! LEGEND CLASSFICA TION OF >.IA lERIALS 7. CORE BOX OR REMARKS 

b (dascriptian) RECOVERY SAMP\.E (Drilling: tWne, woter ,oss. depth or 

NUMBER w11othering, elc., it slgnificent) , 9 ., 
01$'8 

/0 otot $!' fbo~I.'/ ~MPWJAf'/P, Loo5l1 9~% P~P: b. o fl",,... 
P~V. ~f.Oil/S// YiUOW (7-SV~ 'D.0·/1/-.~ 

J 

II '/'). vi~'/FJAl!SA#I>. 

/,;l 

----·-
fdo(I..'/ 6UOtP P1!fJ II~ St/411-r t..Eftli.llr-"TIOlll, 11 sP 
p~t, (UP/JI/ 'IJ.tt.r>W (.,. 5'Yte fOSSJ~/.Y U.t./lllt 
~), 'MYFHtftJ#/1 ~ 

/'I 'fl/f. J'I ff 

OIJO 
/$' 

) ot~> $f fooil!l.f 6&W~,~ S"o% PI}): o.o ff"" 
tPllJ/111 /ltOIS r; /([.Pl1IS/J '5',0 .. 17.s- ) 

/(,. 
'{tJ.LOIJi(UYtf. '1/e.), '/Elf.'/ 

,:1/tl'f. Ml'ltl. 

17 

I! 

I 'I 

ot:zlf 
J,o 

()~11 -;,P fc~KLY' 
1
UDS!, ?0% "1'/1110f1' PJ::p; D.Df~rA 

llV, li.ClPIJHYf.J.J.l>wt.7.~YN jb.o-J.3.$' 

'I /i).1'11trJ.YVt~y,etti11. mdJ:J1 
tpcltA#f> CfAf,l{TAT/0'1 





) 
INS1A\.l.A TION ~ou: No. SHEET No. DRILLING LOG (Continuation Sheet) 
W$/Vt~ .Sf!rODt/ lf OF fJ 

1. PROJECT 11. ELEVA TlON Of TQP HOLE 

Lr~JF rNlltsnGAT!fJtJ 
ElEVAllON DEPTH LEGEND CLASSlrtCATION OF" MATERIALS :>:CORE BOX OR REMARKS 

0 b (desc,.Jption) RECOV£RY SAMPlE (Oritling time, water loss. oe.pth or 
d NUMBrn weotherin9. ete., if signlfkent) 

:J 1-J? 
g 

Jf 

:J¥ 

0'/17 
'lo 09J.4/ 5f> f'ollit.l. v (,,/Ang_ Mtr'Q, '() % ~foFr fw: o. o,,l"I 

/I-$ /110 'ff, fO.O·'IJ. O fltlfl./Cffl. 

'II ti! l(D~"( 

l/.J. 

)\ '/;J 

lf'I I<. ) 

0'131 
'IS' 

091'1 Sf 7-2% ftp:(), 'f l'l'""@fs:> ~.,.. 
'lf:O·"/U, 

'It 
----- 'tJPJfl.Y 6/APll> SMPIN/!J!., Sf-5M 

'17 
at: /111.DldAf. Plf~ NRJJI 
'Ul;W(75~ (,j' ~PlfJST/.Y 
Wt 5.INP, Fl.HI JIU, hfAtl.. 

'II e.J.AY 

'I? 

091/I 5'°P 
o9PI $p (1)() J. RAO{J)JllND Let>$£, '#@~Fr PIIJ: "· o,,,.,. 

~r,u,IJ.lf!RDwl((7.S Ylf 1>/I/), 
U6Jl.71-'I tl/flf;l/TU> /N uf(t.MlfQ, Tmt.PE8,J.lf 
/./1JtATlP ~!At 



tN~lAIJ.ATION 

DRILLING LOG (Continuation Sheet) vvstt?~ 
1. PROJECT 11. ELEVATION Of TOP HOlE 

t..t·:JI ~;r/V£ST/6AT/D;/ 
EU:VAllON O(PTH 

b 

5'~ 

S'J 

~If 

0'157 S--5" 
/O.tJ. 

.re 

5'7 

~8 

59 

/OJ8 
~o /o3 

"' 
?;t. 

LEGOID CLASSIFICATION Of MATERIALS X CORE 
(description) RECO'W(RY 

d 

Sf1 

SP f ootfJ.Y &ttpJ>!P S. p 
I ~03 

/1J tl8DV£. S",_ O· S-,.tJ 

Cl-

- ~p- - t>fl.1-V,lft-OlP S/lft/D1A-S Mt>'/4 

ez..- - U/WCl.AY wf1f1Slldl>
1
1ts /llli'L 

'1'f % 
liAfJ·(p'f.7 

HOU" No. SHF~'T Nn 

$8-tJO'/ _tjOF8 

BOX OR REMARKS 

SAMPLE (Otilling Urne. 'ff'Ote!' tos:!I, depth of 
NUMBER .,,eothering, etc .• If significenl) 

q 

~IP: 0,01'~,..,.. 

(1,5"(~, l/•),/flbSTL'f ~/tJS. SllN~ 
~'!!:'Cl~t..£~~ - ---
/fl~1/..Y CM-~ L/TfU SIWP 

ft.D '. '/tJ0~@'-1:SPr 

'f'#, I/DC, ~f-{(IOl5TW/111'JI YPC 
VD!@,IJF. 

''( 



J 
:) 

INSTAI I ATION HOtf. No. SHFFT No l DRILLING LOG (Continuation Sheet) 
WS/l1~ ss-ootf {, OF '8 

1. PROJECT !1. ELEVATION Of TOP HOLE 

Le-13 :.L/IVE.ST/,AT/DN 
ELEVA110N DEPTfl LEGElllO CLASSFICA TION OF MATERIALS ::t CORE BOX OR REMARKS 

b (desc:rip\Kln) RECO\llRY SAMPLE (Drilling Ume. woter loss~ depth of 
d NUMBER weotllering, etc., If signifleent) 

I 9 
/OS'i ~ Cl- l CJA.t_ W/TJ} St111JP ~ /Oo % frp::J..9@ ~s:s;::r 

DAY, StR,O{l}r, llf0"'1'1 f,sy(( 
sit. '}.Kioln:t OAt, tmu. SA#P $1./t.H-1 Sli>PJN(, 

'" 
'11 

'g 
,9 "Slit/I', TM'£..$11.T 

CL. &?_,M.Nor£ 
1/01 i() 
//If, c.i.. .MfJW; ll))"JH A--'MD\ff,. 

/DO 3 ~?flff PLDtb.OffPI 75Fr 

)' 
71 

) 7.;t ,J' 

71 
-- ... -- .l-A1',H-A-itP, P.CY. c i. 

7'1 . 6bO!N{7.fY~ ~.If), 
~~ tAt.tM!DllS NOPIJtU 

--"""'-- $1J..rw1111 SM~HAl!P, P'-'f, 11"-'J fr\l. 
7~ * l'llJ{M'pt · 't'),'11CAc.t$fhtlD ------//'{~ (!I.. UArJCl.AV Wl I flt'1(.P, /(JD% Pr1>: ell Pl'""&. 7' 1=r 

Ptt srl""4 '•tJ(1.5"f It. 
7(, Sfo)MO$TLY l/..lt'/, Mfl'J.E.5/MIP. 

___ ) 





') 
) 

INSTAlLA ltON MO\.E Mo. SHUT No. 

DRILLING LOG (Continuation Sheet) v/SP1/( $8-tHJf $ ~s 
. PROJECT 11. ELEVATION or TOP HOl.E 

LC-3g :£#Y£~116AT/DN 
ELEVATION D(PTH LE GENO CLASSIFICATION OF MATERIALS X CORE BOX OR RE"!ARKS 

Q b (description) RECOVERY SAMPlE (Ol'illin9 time. water tos,:, depth of 
d NUMBER weoth~ing, etc., if significent) 

9 

e.L 

-----!?PSP footti.v f;,(lHEiJ ~A-S~~ 

9'1 

13/f 
95' Tl. G 1f!'f1' 

133.F 'fo% fJ'P :o.o,,~ 

'/F.0-'11. () 

'Ii> 

'17 
~97 

98 

y 't'I 

) 
/OD /3'11 -rv 



Ol\llSION ll>ISTALLA TION SHEET No. 

DRILLING LOG WSM,e I OF 9 
11. DATUM FOR ELEVATION SHOWN {TBM "' MSl) I. PRo.ECT 

/..(, 3 B' µi/V!ST16;frJ()"1 
2. lOCATION-(Cootd'nales ·r;,.·-=st,-o'"'°tion--.-----------t;-1""°2.°"""'M"'"'A°"'HU"'f"""""°'Cl"°'V'°"t<t."""K""·:.""'u°"'t."''°'U'l:=::A°"nUN~.,,,UT=-=a•=IL:-:-L------------1 

3. DRILLING AGENCY ll. TOTAL No. Of OVER6UR0[11 SAMPLES TAKEN DISTUR0ED UNOISTuR0EO 

i. HOLE No. (As shown on drowing \iUe ond file number) 14. TOTAL NUMBER CORE SOMES 

5. NAME OF DRILLER 

6. OIRECTICIN oF HCllE 

@vel\icol D lndinrd 

11. DEPTH DRILLED INTO ROCJ< 

ti/A 
9. TOTl>.l. 0£PTH OF HOLE 

110 Pr 
(LEVA llON DEPTH 

b 

I 

IS. ELEVATION CROllHO WATER 

16. DATE HO\.E STARTED 

Degrees trom lle•t;col //-/ i)- () $ / 3'11.f 
17. El£VATION TQP OF HotE 

18. TOTAL CORE RECOVERY FOR BORING 

$'{).'I F-1 7$. I 0 

W. SIZE AND TYPE oF SIT 1n9. Sl~ATUR

0 
OF INSP

0

ECTOR 
'l.UJIJ,f-
s;o ~rC4fl"T'; c",(£ 

LEGEND CLASSlflCATION OF MATERIALS % COR£ BOX OR 
(des-cription) 

d 
RECOV!:RY 

------11toAP6.fA.lll.L.. f°O"'/o 
:, P f!oCl-Y 'Rl!PW Sdt!l]Z.1 i..o os L ~ 

IMY,f(llPPIJH YfLLovol(1.~'11( 0.ll -~.~ 
- - - - - ,, '~ tttDSTl./fl/(£SltttlP, JIJHt s 

~. »~q FltY, w1un 
7.Hlf ~), f!ew Mi.sA11'<> 

... Ml, ___ ~MEJ>IUM,17teY,~E.PDJSll 
Yi.u.~i.1 6. > r.c e/,), MO$T'-Y 

SILT, So/ttt C:ALllH£ 

SAMPLE 
; NUMBER 

COUPlETEO 

1/-Jl·O,/ 11- '31 

REMARl<S 
(Drilling time, wotc:r loss. depth ot 

.,ealhi:rm9. ete-. if $iql'lificent) 
9 

£. GJ..+e/<. Pl SJ11J1-'I 
Oltdlfrilt. l"htTlit•A-C..S 



} 

I 

) 

INSTAllATlON HOU' No. SHF~I No DRILLING LOG (Continuation Sheet) W>Mf<. frO'P5' fl. OF 1 
1. PROJECT 

t.t--$8' 
El[VATION 

' 
/ 3 S"'f 

/0 /lfoy 

JJ 

IJ 

}$ 

l'ltJ'1 
J'llh 

11. ELEVATION Of TIJP HOLE 

CLASSIFICATION OF MATERIALS 
{d•sCf;pUon) 

d 

"'t. 

~A-SMovi,,.DUAWlll& 
Mdt/f(. Wint PU"rµ 

______ ... 
Sf 

/?.. 

f_ool.L~ 'IMJl.o S6f!.R, A/A 
AS/16o'lll. 

- S ~ - - 'f"po I.: £1) .s..f;l!P, Molt.1>
1 

'flf.Y,Ll&ll-TBl.ow/IJ(r.S'rl. 'l+'A 
~JU!IJMJD, l-11TLE.t!.~Y 

:C CORE BOX OR REMARKS 
RECOVERY SAMPl.E (Drllflng time, woler loss. depth of 

NUMBER weotheri09. etc .• U '!lignificent) 
I q 

0 i't> '~": 0,0 ffl"' 
/f;.o •/.t.5' 

~'% PTP: ~.of~,,.... 
lr.0-17.3 

"'% "flJD;eFr prl):b.OffM 
~.o.J'J/{ 

} 



IN ST ALLA llON HOLE No. SHEET No. 

DRILLING LOG {Continuation Sheet) Sfi-005" 
1. PROJECT 

1.-C-33 ~/)tltJT/6AT14N 
ELEVAnON ()(PTH LEGEND 

0 b ~ 

3-~ 

;.'{ 

!'/)> ,,,,,. 
Jf, 

J1 

31 -

11. EtEVATlON Of" TOP HOl.E 

CtASSll'ICA TIOl'I OF MATERIALS 
(des.,..;ption) 

d 

:I COil£ 
RECOVERY 

1.'16Mt>EOSAfiP., h/A, t,(, ~ 
(te./:MI#" CJ.A-Yw1T11l>lfn/. J'-o-Jf.J 

BOX OR REMARKS 
SAMPLE (Drilling lime. water toss. depth of 
NUMBER waothering. etc .• if signlflcent) 

9 

'o % 1P/li1D 
3P.D·3S.O 

~·· /JU?l>ttV6 

fl»~i. 61.A-1>ENlldD, A6t S"o% 
L(}l)SE, T>llV, tE.»DrSH YW..Ovl 'J5.D•31.$' 
(1.S'YA.. ~).~1Nf.SANf).TKAC£ 
~IJ.T. 



) 

tNSTAI \ATION SHfFT No 

DRILLING LOG (Continuation Sheet) WS/Vll< If OF 1 
I. PROJECT 11. EtEVATION or TOP HOLE 

U.-3f l.,f!Vl!IT/Gll/();J 
ELEVATION D(PTH LEGEND CLASSIFICATION OF MATERIALS ll CORE BOX OR REMARKS 

b (description) RECOVERY SAMPLE {Drilling lime. water less. 4epth of 
d NUMBER weathering. etc.. ir si'gnificent) 

I 9 

31 Sf' 

31 

3'1 

'/5"1 '(o 
/5'07 f'oo#Y lt ~iP tDSMJl>, A/ A JOO% "fl/~'/Dfl f.117: (),0 fl,-. 

ML. fil!,ftlf PIUtYl,~~/lf.PPl~ll 
YtucvJ(7,!''/~ '/~), M•srJ.V "' 

t/~ 

'f 3 

'/''f 

/$"0'1 
'If 

/51.L/ 
ML 

'I~ 

'11 
..... _____ 

Ct,. 

'If 

JP 

SI 

51t.T, itt/t<:,f,.S!Wfl. 

fll. (,Mpf. w. 
~/llVID,t>ll'l,JllPDWI 

'/tll.OW {7.S"'/~ "''~ /tlPS7L"/ 

VUl'I Rtt'l IM'f), t1m.t sar 

ill, Mf.PJuM, i>'l~ Rf.PT>ISJI 
lU.oWb.>m 'ft.l ftlOSTJ. y 

SJLlj IM-CL t.i.A-'I 

J..£.M e.1..11- Wl1i S, P)IJMQ. 
Mv, $~ 8/l.OWN(Jsm f/'-), 

DST/.'t lLA-Y, l~AU. 5Ar/D. 

fi,01t1-y 'RA-PU' J'1fl!., LooSE1 
IM~ REOS>ISll 'fiu.ow(1.Hlf 

100% 

7/t.),F!l'lf. f,lfND, mA-Ct. Sll-T 1---~~-l----+...,.--,-------+--
90 % f.tP: /.fffpm 

o.o-Sf5 

) 



)' INSTAlLATlON 

DRILLING LOG (Continuation Sheet) 
1. PRO..ECT 11. ELEVATION Of TOP HOLE 

lt,-3f r#Vt.5r!~l/17D/J 
ELEVAllON 

'"°' IJ-1/-03 
1)7/lf 

fJ7'fo 

DEPTH LEGEND CLASSIFICATION OF MATERIALS 
(description) 

d 

fooAl 'R PEr>SlftllU ITH 
~ME.DI/JM, P.t~ 1'£.PDISl-I 
EJ,U/IJ(1.~ll 'l'l "'om'( 

Vt(( 'I FINI.S/1(11/J, Lt1fl.t ~11:r. 

% CORE 
RECOV£RY 

- -;,-,_- ~. ~511.T wlr# Stf(lfp
1 

fll~IUlfl,M&IST,~EPOJ~" 
Y$uovl(7.$Y~ ~~M•STl·Y 
5/LT; J.rrrt-E. sM1:> 

~¥% 
{;';O-i"f.'-

SJLTWITH SAtll>, A/A 

~Rl.Y ~PCP :./Hit? WIT» SlfI, 

1A 

W/TJUMO ,ti/A ----¢"" 

HOlf: Nn. 

5 OF 9 

BOX OR REMARKS 
SAMPLE {Ofilling time. water lnss.. depth of 
NUMBER werJlhering, etc .• if significent) 

1 9 

$L1'HT C.EMfNT;f.-T/ON J/11 
isoMno ~tits 



) : 

DRILLING LOG (Continuation Sheet) 
1. PROJECT 

INSTALLATION 

WSM.f< 
11. ELEVATION or TOP HO\.[ 

HOLE No. 

s 8- ()() !:" 
SflEET No. 

' OF 1 
Lt-3f ~A/VtSTIGAT/ON 
ELEVA TlON . . -·. °DEPTH ...:.+:~LE~GE;;.NO;--,.---=a_"'As=s1""'nc~A T""ION"'°"Of""'1.t.+A1£""R""1A'°'LS.--.--.,-:i: "'co>ri<RE~~eono•x nooR:--i---.,R[fiiMilAR;;(<Ks:----1 

b (desi;ription} RECOVERY SAMPLE {OriHing time, water loss, depth of 

70 

71 

73 

d NUMBER w~o\herS-.9, etc., if 5fgniftccnt) 

ilt1U. 'flAPEP ~WITH i.; ~ 7 0 % 
,M•lsr; ~E.PPISI' YELLOW {,>.o-u.s-

(r.$' '(It 7/<.},Ad>fl.'I lfEl(Y PJ/lf. • 
JANI) J.I TTLE- .S /I .. T 

c i. t.~CJ.A.l,H&ltP,s>.t~~ 90 % 
MrtW(T.SYtr. GA), 7".eAa. ]tJ.0-7;. D 
51J.T 

i. ,Loost, 
11fDl.sli lUPl>IJH Yl~w 
{7..SYlt '/r-"JMom.'( FJtt1£ 
~!l{P, 71'JICJ, $/J.T 

OICI.'( w 

·'*tllfllh, "''''~ IC@DJJH lto'llAJ(1.~ 7,4~ 
HtLY rl~'I FINL Sitt''\ 

UU/.i SILT; J.17TUti.AY, 

f q 

V1716J.l. flfoS>Ut.1 trl TJ/15 
T!VTMVAJ..lf.r·ft><J PQ 

PJ:P! 3f'N_.,f117-,1r 
JIE.Pl>f.P C/,./ff 

fll: II.{ ff'"<! 1£f/Fr 

) 



) 



INSTAll.AllON 

DRILLING LOG (Continuation Sheet) WSMI?. 
1. PROJECT 

/..l-38 f#V£sT/6AT/o;J 
ELEVATION 

/OJ:J. 
/D'/ 't 

/oS'f 
/13'/ 

tl'lo 
/,J.03 

DEPll-i LE GENO 

' 
'l'f -

1, 

/07 

,, . El EVA llON or TOP 1-iOU 

CLASSlrlCATION Of" MATERIALS 
(descriplion) 

d 

lC CORE 
RECOVERY 

HOLE No. SHEET No. 

eox OR 
SAMPLE 
NUMBER 

1f'~,$(p~l'l 

(!_fl.>~~ 

REMARKS 
(Orilrmg time. woter loss. depth. of 

wl!othering, etc., if "Sigrrificcnt) 
g 

"(Ji'Mi. t.11-l-l(.llf.@/1)3.~ JCT .. 
/o~././~T'" 

) 



} 

) 

INST.ALLl\TION 

DRILLING LOG (Continuation Sheet) 
L PROJECl 

L(.-31 I"#VlST/6AT/cN 
ELEVAllON DEPTH LEGCND 

·" 

107 

/DI -

/Of 

/~31 
//0 

TD 

11. ELEVAllON or TOP 1-iOL[ 

CLASSIFICATION OF MATERIALS 
(desetiption) 

d 

:C CORE 
RECOVERY 

BOX OR 
SAMPLE 
NUMBER 

f 

HOLE No. SHEET No. 

REMARKS 
(OTilting lime. woter less. depth of 

weathering, etc., if si9nificent) 
g 



OIVISION l"'STAlLATION ilOLE No. SH£El No. 

DRILpNG LOG WSfl\fi.. I OF 9 
1. PROJECT 11. DA TIN FOR ELEVATION SHOWN l TBM or MSL) 

Ll·3f T/l/V.fST/6Ar/tJll/ 
2. LOCA 1\0N (Courdfnoles or Slat~) 

l. ORJlLING AGENCY 13. TOTAL Ko. OF OVERBVROEtl SAMPLES TAKEN DISTURBED 

{<f+.el1 }<t5 TN'Ul. 
4. HOLE No. (As shown on dt'owinq t'Ue and file number} H. TDTAl NU"6ER COR£ BOXES 

5. NAME OF ORIU.£R 

6. DIRECTION OF HOLE 

g'Vetttcol 0 Inclined 

7. TN ICKN~~3 or ovcnounoc;N 

8. OEP'Til OR!l.LED INTO ROCK 

,;/11 
9. TOT Al. DEPTH OF HOLE 

/00.;1. Fl 
ELEVA T!ON DEPTH 

b 

15. ELEVATION GROUND WATER 

16. DATE HOl.E 

D•grees from v.,-1;oo1 // ..,// • () 3 . 

18. TDTAl CORE RECOVERY FOR llOR!l'IG 

73.J. ft' 7:1.~ ~) . . . 
10. SIZE ANO TYPE OF BIT a. SI~~ 

LEGENO CLASSIFICATION OF MATERIALS l': CORE BOX OR 

SP 

(desorlptl.,,.) RECOVERY SAMPI.£ 
d 'NUMBER 

floOl(L'( 6~l.~ S. 1.0DJt, 70 % 
D12~tlltl>PISJI YUL.tiW. ;tr'YA D, 0 • ;s, i' 
t./'JNJTL'/~t#lsAttP, -r'AAll ' 
ILT. 

e,4t.1tHl'., 11~~ 17.t~ 1111Hrt 
(1.r'Yt< f/I), fUJ F1fllf.. sffe/P. 

-5;-- - l'oolUV 'MPEr>,SM{l, ~ 
As Ado-a(Jf!A.) 

COUPLElEO 

l/-l~·C3/ II 13 

REMARKS 
(Ot"iHinq tlm.:. water loss, depth of 

"¥tetrthcrin9. ~tc •• if significant) 
9 

PJ:P: e.o 11~ 

f~: o. t9 f I',..., 

) 



) INST AllAT~ON HOI F' ND. SHEET No. 

DRILLING LOG (Continuation Sheet) WsMt. SS·ofJfo t. OF g 
1. PROJECT 11. ELEVATION or TOP HOLE 

t.C-'}I INVt5rt6A-TJ411/ 
ELEVATION DEPTH LEGEND CLASSIFlCATION OF MATERIALS :i: CORE QOX OR REMARKS 

b (descrlpfo'"} RECOVERY SAMPLE (Drilling \ime. wuter loss. depth of 

d NUMBER weotherin9. etc., it significcnl) 
q 

15"4/~ ID /$"6"$' $f PIP: o.of'I'""' 

II 

/J. 

/3 

1r 
/($'" 

\ 

1'05' $''{ o'() / C1,.. I.UN C.l.ft'f w T1I JIM/fl~ HH/l, P~D: tJ.O,o~R\ 

lf'I, irP•f"/4 SIZcwN(M"'IR 1£0-11.7 

'' ~),MOSTLY l!J.4~ Tlfll-CE... 
Ff/I/£ SAltlt;/"/RA-tt. tAutlll. 

17 5f> )AlA 

If 

11 

'"" ,JO 
//,/~ .fo % w&uff' Pr{): p. 111,.,,@rJo.S' Fr 

'6.0·,,13,S" 

;1 



DRILLING LOG (Continuation Sheet) 
JNSlALLAflON 

I. PROJECT 

Le.<$f rt/VlSTft;tlT/otJ 
ELEVATION DEPTH LEGEND 

.2.-:5 

;z'f 

'''S" .t> /U'f 

~{,, 

~7 

Jf 

Jo 

31 

]3 

---- .. SP 

11. ELEVATION or TOP HOt( 

CLASSIFICATION at MATERIALS 
(description) 

d 

:t CORE 
RECOVERY 

f1~tLYGAAPf.PSllf!/p1 L¢Djf,, 56 % 
PA.'i.J.L1,J1r8Aowtl (7.5''1tt. J.J.o·J-7.S' 
7/iJ/llDSfJ.y Ft/t/lWP, 
"flAU . .SltT. 

ft»iJ.V4MPt().JIW. 
1
Mtpu,171J 'f,t% 

fJ1tV,RiPr>1sH YULow(1.>'1~ 3f.o-3'1.&. 
~~~/llOS TJ.Y F/Nl Sifn/P, 'TMll 
$/t.T, flW t.Ai1tilf. 

BOX OR 
SAMPLE 
NUMBER , 

)IOlE Ho. Stl((T No. 

REMARKS 

(OriHing lime. waler- loss. depth of 
weoth£ring. clc: .• if signtficent) 

q 

Pto: D, OP~"" 

ft l> : fJ "' PIM" 



INSTAlLA TION HOl( No. SHEET H1;1. 

DRILLING LOG (Continuation Sheet) 
W.S/Vl~ ss~otJe:, ¥ OF8 

I. PROJECT 11. ELEVA TIOl'I OF' TOP HOLE 

Lt.-3? r11vts Tf'll T/o;t/ 
ELEVATION O[PTH LE GENO CLASSIFICATION OF MATERIALS ll CORE BOX Ofl REMARKS 

b e (descripUOf1) RECOVERY SM!PlE (Drining \ime. water los:91. depth of 
d NUMBER weathering,. etc .. if sign~flcent) 

I 9 
J 

/(!/.. !Jh1; ME..r>llJlfl,Pl'lV1 ~t.r'1>/~}/ 
vwow(7.f''(/l ~),MOSTLY 

JS SJt..T, Tlflftl UU,.1tllf:.. 

39 

/(,'(-(, 
'lo ~ It 

11-1:1-03 ~,Ir/A 5'1°/o f'J'I): o.o f'Ptri 
010'11 

'ltP-o-'IJ.7 
I/I :Sf 

f!otei..Y ~~lll>tl?,S&/.121 z..ooS[1 

P/l.~/U.PPISll YtLLow(1.~Ylf. 
"'), MoJnY F11f/£SAtfll), 

'I~ 77(ttaSILT 

) \ 
'13 

'f'I 

o7o$" 
011-;!J fo11Ri.Y 6MP. , uosi, PtY, fO% PJ:t>: {), 0 Pl'M 

U'llT 6tow// {1.fY( &/11), YJ:o-111.o 
~tR ltl.f PtPrA'. fllO,S 11.'f t'l~/Ul'I SA'fl!P) ~{. 

Flt'Vl4M'. --'t 

) 



') 
' IN:lT~l.LAlK>N 110U: Hy. tillCl:T Hv. 

DRILLING LOG (Continuation Sheet) Wl>M.R se 4 ootr, 5 OF8 
I. PROJ[CT 

LC.~3f rJfJVlST/bA-Tl~,.J 
11. ElEVATION or TOP HOlE 

ELEVAnON DEPTH LEGEND CLASSIFICATION OF MATERIALS :t CORE BOX OR REMARKS 

b (description) RECOVERY SAMPLE {DriMin9 lime, water toss. ~\h. of 

d NUMBER weathering, etc .• it signiRct!nt) 
9 

SI 

.f~ 
-;;.-;:--~1 NA1<D, P~V,Af.QIN$H 

Vl.LUw(H'Y~ ~)MoJ11-Y 
$1LT, TMq, ~t##P. 

£"3 
111osrLy MJ s,MIP.1it4cE!i/L • 

fi"'I- .,.5;11;5- - - - -

073/ 5".5' 
0731 ----- ctf1.1c1tE. ,/ISA6ollt. /()(} % P11J: o.o /'I'/¥'-

<!L _LS..tlH <!LA-V
1 
Ji'M~ p.eY, $'f'/tc)flft. 

6hWfJ(M•yl(. .r_A),lffOSTi-Y 
~~ ea~ rMC£s1ir;~Atl. Wit/If. 

) 
57 

ML- Sf/..T, llltf.P,P,Y,1.EPDIS H 
YEUO IA(?.~Y.f •M111osrt'1 

n $Jtr. TMtt.etA-'I. ) 
__ .,.. ___ 

LEltN tl-A-'1.. Altt . 
e~ 

5' ----- ~~A-IA ML-

---- footu '( 'iAPtp W1111 1f/A 
07.tf'I $(' 

{,O ----- l.fA(t/tt.AYwlTllJ~,tlAllP,P~ 075'"'/ c I. (,,Off' P~P: /,l/@,3,o t:r 
Sntl!N~8f/.dWfl/("UY(. S'/t.), ,, MotTtV UA-Y, l'tw s,,M/C>. 

""L. &J:r. A/A ,lhDI ST 
~;. 

~1 ----t(,. 



/ 

INSTALLATION 

DRILLING LOG (Continuation Sheet) v.fSMf<. 
1. PROJECT 11. Ell':VATIOt>I OF TOP HOlE 

t. e-3g TNVE.ST/~kTlt>,J 
(l(VATION 

a 

()J'/2' 

or. o 
df:J/ 

Olt'I 
b!S'l 

DEPTH 

S" 

'" 
t-7 

,1 

I/I 

70 

71 

Jet 

13 

7 

LEGtND CLASSIFICATION OF MA1£RIALS :t CORE 
(d11Scription} RECOVERY 

d 

<!./... J.EAtt/li-M/M'ffP, PllY, 

STR1rv'~ lfl(•Wll (7.~Ylf :r/'). 
/003 

1!(AC[ $A/VP, 77(,9([. fAlle./1£. 

1.tl!tlf Cl.fi;Y., ,it/,4 fD% 
lb.o-xo 

LMN~IA INJTll P,H~ Cl. 
PA.Y,S.T,tOlf/& ~owlf/{7.5Y~ 
S"/rJ,fl11STl.YOll'f.ftw fl{lll 
~IJ, /Met Mt1flll. __ ...,. ...... 
~. Hlfl.P. i7£Y, ,.,,#f'liPWiJ Ml.. 
{T.~~ 4/11),MISnY S/lT;rtAtl. 
ci..+Y. _,, 

/0 0 "/o 

-,.-;- - /..EAN(. illA .. .... '"'" 

-----.C.t.. 1-E/rtJ e. 

!Jot[ No. SH((T No. 

c:;,s~oolt:> 6 OF$ 

BOX OR REM ... RKS 
SAM pt( (Orining time, water loss. depth ot 
NUMBER we:othering, etc., if significent) 

9 

f>P: Q.,t@l.'/,p,c,-

~SA-I'll' D fttltCA f 11 
JN J.bl/St5MT/JIN1)Ji ~ 

f'.lP: O.Ofll',.,,._ 

'I/k.KE~Str/f/./rV w/Pl.I' tll. 

Pn: o,r; l'f,..., 



)' 

) ) 

) 

U'fST.Al.LATION 

DRILLING LOG (Continuation Sheet) WSlllR. 
I. PROJECT 11. EtEVATION OF TOP HOLE 

/..C.·3~ :LJ/t/tsrt~AT/ON 
ELEVATlON 

tJ 9D'f 

tJf/~ 

(J '1:$3 
O?'/l 

/bO:J.. 

}DI~ 

O[PTH 

l> 

7! 

LEG€ND ClASSlflCATION OF MAttRIALS 
e (description) 

d 

C.t- LE l!L V,lfMO. Dlllf, smfJ4 
IHvWl'I (7.~ y~ fl,),JtlOSTLV 
tlAY. TlCAct.. 51/..T. 

P'Of>1U Y aRA-PtD StJfl/I> WITH .S ) 

f"alP/11.tf, ~Yi flE.PP1511 VE.LU>MI 
{7.('(R. ~l1111.H'J.f VMYRtr/£, 
JANP, µ/!"/.£ SI/.. T, -riff.CE.. 

W/11 CJ.A. ~1 It/ A 

PCDRl-V <tAAJ>U> SlrNP:)HM. P, 
~'(, /.tf>f>l~JI 'fCLUvl {1.S'Y~ 
&,/'), Me.STL 'I Vlfi '( f;dJAN~ 
wru. Uf+.Y, Tft.Atlil'-T. ~ 

poo~'l 6h\-PE9 Mt!IP, AIA 

-;;,L--- ~lllMP,~Y,&.l&lfrBRtiw"1 
(1.f'f( ,M,IMfrl.'1511.r,~ 
$,+ND. -s,-p--- Poo'1- GttWtosM.P,M~t>, 

M '/, Rf.PD/Sii Ytuw.J (7. SYK 
4/IJllll.Jrt'/ VUJf lltlf. J~AIP, 

'ffJ.f.S/f. . .'T; Tl!A!UA-UCJff-· 

-- - - - CA1.1tlf£ If/A 
---- j 

r1 t... .6.ila', AlA 

7. CORE 
RECOVERY 

"'% 
~.O~fl/.I 

/Oo% 

'~ 

) 

HOU: Nu. SHEET Ng.. 

se 4 oo6 7 or8 

BOX OR REMARKS 

SAM PL[ (Drilling time. water loss. depth of 

NUMBER weothertn9. etc .• if sl'91'1ifica.l) 
g 

~p: ().6 fl'"" 

J.t/t/i.EA-SEI CLlrY C8N'flit/T 
l})nl f)tl'TH-

f II>: fJ. 0 (Jt'M 

. ) 



) 
IN ST ALLA TtON SHE[T Nu. 

DRILLING LOG (Continuation Sheet) W.$M~ .S~-OP(p g w8 
1. PROJ!:CT 11. ELEVATION or TOP H01.E 

1-C. ~3i r;1JVtsT/&A-TJ()tf 
ELEVATIO'I DEPTll lECE:'ID ClASSIFlCA TION OF MATERIALS ~CORE 80~ OR REMARKS 

b c (description) RECOVERY SAMPLE (Orimng lime. water loss. de.pth of 
d NUMBER weather~. elc., if signifleent) 

f 9 

f 3 M'-' 

!lleJ. &ltMJtt>U/ipllJJTHSIL~ 

Cf 'I P~P~Y,t'tl>DISH Yf.LLOW 
7.S"Y.< l'a).Mo.STJ.V VEM FJA/£, 

I 

o5f 
JiftJl>, 1.11r1.u11..,.. 

{0$'8 
95' 'ii% l'rl>: tJ. o p,1-

?r.u- 'lf.'/ 

"" 
-~-(?-- foote&.Y 'tCllJEP~MP,1.out, 

~A.'(,!W>P/$11 'fl.UOvl{r.fY~ •fa~ 
/ll#STJ.V FINE M1tlP, 1i<i4tf. 511-T. 

'17 

sA-AllJ, 

?f 

y ff 
~. 

Sw1frr-
111> 

) 



llllASIOtt INSTALLATION HOU: No. . SHEET No. 

DRILLING LOG I w &/ 
I. PRO.ECT 

J.C-3£ Tf'/Vl51""A-r;o!'f 
11. OAl\JM FOR ElEVAHON SHOWN tlBM ar MSL) 

LOCATION (C:oo<dlnotes °' Station) 12. MANIJFACTURl:R S DESIGNATION OF DRILL 

Sfrtl 7~ 
J. ORILUNG AGENCY lJ. TOTAL l'lo. Of OVERBURDEN SAMPLES TAKEN DISTURBED UNDISTURBED 

4. t«)l[ No. {As shown on dtowin9 Mic ond file numbar) 1 •. TOTAL NUMBER CORE BO)l(S 

S. NAME oF DRILLER 1 $. ELEVA l!ON Gl!OUND WA 1ER 

M/1A!llY lJll£N'tZ 
6. DIRECTION OF HOLE 16. OAT£ HOLE STAR1EO C:OUPlETEO 

Degrees from v..-tkol //- j ,;l- /) 3 1339 
1. 1'"tlCKN~33 Or" O"W'CR&VRDOi 

_ OEPTH IJRILU:D IN TO ROCK 18. TOTAL COil[ RECO'-£RY f'OR BORlNG 

9. TOTAL DEPTH Of HOLE 
-tf. >5" ( 'J. s '"') 

10. SIZE ANO TYPE Of BIT jg". Slw~ 
Jll/A 

ELEVATION DEPlH LEGENO CLASSlflCA TION OF IAAT[Rl-'LS JC: CORE BOX OR REMARKS 
b (de~ ... Ption) RECOVER't SA.MPL£ 

d ; tlUMBER 

J3'f0 
f'oo~i.. &ill-l>EJ> SM._P~ LODSE

1 
5, % 

MOl.S '(, tt.Pt"5H YLLl-Ot.AI s:o .. 7. f 
{1.SYtt. &.1'), M•srl.-'f f:.'1/IJl ' ' 
SAl'lf), TMt.l.S11.-r. 

(Drilling timlC', water loss. depth o,. 
weotherfn9. etc., if stgnifice"t) 

" 
PLU(,f.tE.D t!o(l t. 5Ho£, 
No ~U.O'/ftl. '( Tlf~.ol/611 
:; F-r. 

fTP: IJ.O II""' 
Sil/VI> ls~S~n 

EPIUhl W/&Jll'T# 1 Sdll't. 
ISotA T6P U/lfi,A/r,4-TWrl • 

) 



) ) 

f...,~TAU.AnON HO\.C Ho. b1-1££T Ho. 

DRILLING LOG (Continuation Sheet) 
t PROJECT 

J..t.-3i I!lllis.Tl~A natl 
ELEVATION 

13fl 
r:H'7 

/:IS-9 
l'/11 

l'/l:J 
/'IJ..I 

OEPTH LE GENO 
b 

/0 Sf 

J( 

It 
<!.L-

,, 
/'{ 

SP 
/{, 

11. ELEVATION Of" TOP HOLE 

CLASSIFICATION OF MATERIALS 
{di;escl'iption) 

d 

PObfl.LV 6'Hfl> $Atl/P L 00.)f, 

MOl'>7j /UPOIS// YlUO~f/.~"IA. 
WIJ,Ml>JTJ.Y fJNf. Sj,1fdll, Titiflt 
~fLT. 

fao"tCJ.Y~~PEPSlfNP1 A/A -t 

lt CORE 
RECOVERY 

S'OZ "/o 
lf'.0·/1., 

SOX OR REl.1ARKS 
SAMPLE (Orrning lime. woter loss. depth of 
NUMBER weathering, elc., ;p significcnl) 

9 

'Hiil /0 ,..,. F;I;t>: /). 0 l'r'--

fZT> ~ 1.J,,1,ri t?/t.t.l'Y 

t:.olfll.SWl#6 To/lllP/lltn 5*flt:> 

17.J Fr. 

f'oo(t..Y&~AP! 5/lff'P,11/A ~ S'b Yo 'fll,~Pt?(Dt PI()! S':f;;~@.Jl.S"~r 

;11.0·J~.6' @Jo rT .$NIP F1Nld6 W/pt,PTH. 

I{. 



)) 

INSTALLATION HOU: No. SHEET No. 

DRILLING LOG (Continuation Sheet) 
. PROJECT 

lC-31 Wll&.5Tl6AT/o;t/ 
ELEVATION DEPTH LEGEND 

.33 

;'/ 

I'll$ ,,, 
11/30 

~ 

J1 

J.3 

J'I 

t'l-J"- 3tJ 
/I/'(() 

,, 

11. ELEVAllOlll OF rop HOLi: 

CLASSIFICATION ~ MATERIALS 
(description) 

d 

ll COO[ 
RECOVERY 

BOX OR REMARKS 
SAMPLE (OtiUin9 time. water l~s.. deplh of 
NUMB£R weoth~ring, etc:., ir $ignificent) 

9 

•rb(:..JJ!ll: f J:b ! 9.R Ii> ~7,: r 
;rtcr 

rlll'tll& '18 SIL.T €) 37.J ~~ 
Pff;t/ Ml/( 1b P/lflt !I/NP. 

5& % ~~lflt fRJ: J.3t7~"' (iJ 3~ Fr 
16.D~ ;1).8 ~ J() f'/ 

l-t..4Y. FlW S/1-T, ~!W 
{,A-/..IC/l"f.. 

) 



' ·~ 
) I 

IN ST ALL/\ Tl Ott HOU.: No. SHEEI No. 

DRILLING LOG (Continuation Sheet) 
w~ /11~ ~8- ()()7 'f OF f 

I. PROJECT 11. ELEVATION or TOP HOU: 

Lt!.-31 INVESTl6!1T10N 
ELEVATION DEPT>i 

b 

:J 

JS 

3</ 

11/5"5' lfo 
1ro;-

I/I 

l/;l 

'/:J 

'l'I 

'507 
IJ"J.I 

t/6 

LEGEND CLASSll'ICA TION Qr MATERIALS 
(description) 

d 

-cl.. ___ 
U C ,~P,MY,S~"/114 
!$ttOPIN(7.~A 5ft.l11totn.Yl!Mf. 

'11(.Ct Siltf/P. 

------... Jt'll,.. a.I',HA1U~Mf1$°f, RI '"ISN YIUarJ 

----- (1,l'l'll l./t,.1/tlOSUV SILTit'Mll. S"""-

SP tL'/4tf>NDSNr!D1Lt>06"MOll-Tj 
tEPlllJllYUJ.ow{MYA. 4t). 

OSTJ.y F.Wt.SlfA/P, 7/MtL Sit rt 

- -- - - f!M-ltll" ,HMP;Pt.Y,f,IJl/lf61 
(U 'Ii t/1)1 $tJtYlt. S/1'i: 

lt CORE eox OR REMARKS 
RECOVERY SAMPLE (Drilling lime, water loss. depth of 

NUM1lER weathering. etc:., If siqnificEn\) 
q 

'"-/o 'fll,WC, P11>: 11,J.(g +'..z.t F'r 
'/u·'l!.t, svoceiilH 

SAllP tMl.fftlll/114 vf Pf P 171. 

9l>% \"'Ot',SVDC. PiP: 7.0~@'17./Jrr 
'ls:o~'l25 

&lf>Pr 

7o % I'll, y,e, f rp: /31J1,g~<:i 0.1 h'' 
.043. ~ 'ID~§So 



'.l 
) 

) 

llOt.( Ho. INST"LL.ATION 

DRILLING LOG (Continuation Sheet) SllCCT Ho. 

.S6- 0'9 7 
1. PROJECT 

t.e-3t i://YEsnGArtf)t/ 
11. ELEVATION OF TOP HOLE 

ELEVAl\ON 
0 

"'' /&11 

1&37 

DEPTH 
b 

LEGEND CLASSIFICATION OF MATERIALS 
(description) 

d 

ll CORE 
RECOVERY 

BOX OR REMARKS 
SAMPl[ (Dr'iOing time. water loss. depth of 
NUMBER •eothering, !:le:., if slgniftcenl) 

g 

9J. % foe, sV2le fw: 3/(,@ FS:S"f!r 
>.D-~' @5rFr 

) 

) 



1N$TALl.A HON HO\.£ Ha. SHEET No. 

DRILLING LOG (Continuation Sheet) WSJ\11 J( ~11- (J()7 
' OF 'I 

1. PROJECT 11. ELEVATION or TOP HOlE 

lt:-31 rtf/Vh.ST/f,,tfTtotl 
El.EVATION DEPTH LE GENO GLASSlrlCATION OF MAll:RIALS 11 CORE BOX OR REMARKS 

0 (d••<rfp1ion) RECOVERY SAMPLE (DriHlng Urne. watar toss. depth of 
d NUMBER weothuirig. etc .• if signitlcent) 

9 

l'-~7 '-> C.L.. U 'ti.A- H./ftP.Pll'I, /ooOfo PrP: 'II?,,,,,,@'' t:-r s.,.;ewtJ(I d}ow/1/tinlf ~l 
/llo.srty el.lf..Y, WCI. SILT: ,, ML- r;mtPltt~W.Y, ~JI/ 
y~u,.on.1('r.rYA''/#),,..,1n 
11.r;mµ,u.tfi.v, 

'7 c.,_-- ~Mtilt~A/A 

1,f 

6'? 

70 LEAtl 0-A-Y,A/4 

. \ 

)I 11 

1/. 

73 __ ..,. __ 
~A-/A ~/.. 

----- LUNCt./f .,AlA t'Qt,Vclc!.. 
07J e.1. 

7$ fiil.7'f.IJPr 

07.i/1 S~% 17TP: o.J.11',...@ 76.rl 
7~c-n' 

--- filI.,,+/,4 ll'll. 

------ LfA'NCt.A~AIA eL 

----
SP ~i'/~IAli SM ,,U~P. 

IJft.'/,Uf»IS# Ytu.0141 (7.S-YI. 

1'1 /6~/lllJtJJ/ ff{/, $MP, ltWt SILT; (~CJ,;4'{. 



'~) ,, 
INSTAlL.A.OON HOL.£ No. SHEET No. DRILLING LOG (Continuation Sheet) Ws pt r<. S.$- 007 7 OF 'I 

1. PROJECT 11. ELEVATION or TOP HOLE 

/..C-3f "J:tfl//£5 rt~lf nod 
£LEVATION DEPT~ LEGEND CLASSIFICATION Of° MAlERIAlS ll: CORE aox OR REMARKS 

0 b (denripUon) RECOVERY SAMPLE (Drilling \irne. •oter loss. depth of 
d NIJ"'9ER weathering, etc., it signiftcmt) 

71 SP 
g 

()JS'"- /0 -----&011?1.Y t.RA-PU> U.V0 tt.J'l1J. (:)?J:J- ~tl-$'4'1 /Do% f'ZP: /~O f'//11 Q ~ii. '3 /!r ILT /Mtil>. MOISl. IU-PDltH 

II 
YELL~wf7.f'/.< ~~),,+Mnt 
f//lltMttlP, 1.1/TJL !1.1.:r;Ttfll(£ 

UtJl.t. 

IJ. 

13 
-;p--

3'1 

Of.13 I( ) i 6f30 ~t•o .p-;p: !. '@ 87.71-r 
I!./.. I. e WITttS. 1t11RP, ~f.C-19.'f ,, M~ mtW6 eAOwN (7.~'M ~i 

iYt!l.lt~ UITU ilfHP. Hw _ 
JILT, fl(Ae f. C/ltif.Hf. 

S11r;/llWllMt,~~WPJSll 
'fUtcW{7.~ Y.< ~), tltoJrt'/ 
!/l:t; llf ;ll/ .Jffell~ lifNJt/.AY, 

tf £. Ut/!JIJ l/ODVtl; S 

81 
11sr~t1t 

()f 'I> If.I' f'f' 

0'15'1 90% fr~: /7.rJ ll'/l'I. 
fp.o· '/(;$" 

91 



INSTM...L.ATION HOLE No. SHEET No. 

DRILLING LOG (Continuation Sheet) 
I. PROJECT 

/.C·:J! TAlt&.Srl6AT/ON 
ELEVATION DEPTH LE GENO 

0 

$ s 

------
9'/ Ml-

O'f /2, 
95' ------

ll110 ~p 

"' 
91 

-:::if:: 
Cl.. 

/OJ 
/of1 

11. (l(VA TION OF TOP HOLE 

CLASSIFlCA noN OF MATERIALS l! CORE 
( dOSCTip lion) RECOVERY 

d 

~l/.r',Jl,fltO. 9rt.'6RE.pP/$1 YIUDW 
7.$" Vi( '/,),,111JJ7W t1Lr;;,uc.L 
t.l.AY 

ti 
oA '-Y flA-Pf.o SlfliP, 1.00.sf., ,,.h 

M'f, IUJlf)/S/I YflLOW {1. !'{A 91'.o·'l'I. > 
r,,/&),ftfOSTLY rlltSANP, fiw 
tLAtf. 

eox oR 
SAMPLE 
NUMBER 

"~56'~ 
?7rr 

REMARKS 
(Drilling time. woter loss. depth or 

weothering, elc., if 5igniflcent) 
q 

pro: :l.'it',.,~~ 9~.5 Fr 

CLIW tJ&PINIJ&</7,') 'f-r. 
"!Nl.b./HtP a/Pf W/Wnl. 

f'n : o. tf ~ /tJ J." ,: r 
NO()~ v<ie HIT.S 111./SlllQJ. 

90 % P!P: (),() tPtv1 
'df;U-/Pl, 



DRILLING LOG (Continuation Sheet) 
™SlALLAT\ON 

I. PRO..CCT 

U-31 Ii/V£STl6.AT!otl 
11. ElEVATIOtl OF" TOP HOLE 

ELEVATION DEPTH 

/07 

/Of 

fl/(p If/I 

//0 

I 

lEG(ND CLASSIFICA noN OF" MAT£R1ALS 
(descrip,ion) 

d 

-5r:.--· s11.r,, lfA-tt.P,Ptt'f,~tPPISll 
YELt.ow(7. $)'.( q1~ tttOSrLY 
fJL..Tj Tl<Att tJ.A.y. 

:t CORE 
RECOV(FIY 

BOX OR 
SAMPLE 

NUMBER 

I 

HOlE Ku. SHUT Nu. 

.58- (J(}? 'I OF 

REMARKS 

(OriHing lime. woter loss. dep\h of 
weathering. etc., ir slgrdftcent) 

g 
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GROUND WATER MONITORING WELL INSTALLATION DETAIL . 
PROJECT: . L.C. "3~ ]A~..,(__ . s.~· 11 ,AJ·l/~71~ JOB NO 

LOCATION: td~m. S,f?JO.S A-11 S$ d.~ RA7V~e. INSTALLATION NO W'£:.t'}\ R 

CLIENT: '819£ s ~s -n::__,,,,,,_ .s TYPE OF INSTALLATION 

/If~ 71/uhll/O /'Rt\~A cK\,.-.. ""\1J'£ R... 
~1"£01~ ~~, W-Cl~ 

CONTRACTOR: 
BORING NO.· nsTwt-~ ..J.- l I 

DRILLER: Ml\1.JN'1 nc)£,.Je.e.. CERTIFICATION NO: 
LOCATION S'30CJ'7 
INSTALLATION DATE 1 r-,3 .. a-:s 

SURVEY I I...-- TOP OF PROTECTIVE CASING 
DATUM: 

-f;:..., 
- TOP OF WELL CASING OR RISER PIPE 

GROUND 
EL: STICKUP 

SURFACE ELEVATION: 
TYPE OF SURFACE SEAL ~'~ 

~'N-'b 
THlCKNESS OF SURFACE SEAL • S-o~r 

~) ,;Vl~?C 
~ -~ TYPE OF PROTECTIVE CASING 

Sbi!£F-N 
,_ 

w < INSIDE DIAMETER 
..J .... < en q.~F'"' u .4 
II) ,.... 
g '" BOTTOM OF PROTECTIVE CASING 

I- ~ EL DEPTH 
0 ~ ... 
~ tJe.#r'\ 4r-' " 0 ~'o/ "" ~ I-
UJ 
II)- ~ ,.... - TYPE OF WELL CASING OR RISER z,() "5cfu>4 o w( a: Cl':."'41.-X- r-
l:j 

11) ~t~ "'sfT 
INSIDE DIAMETER ,/~3 ... 10 

::::; " < 
~ ~ s: ..n.Attl'.., 

I"-I- ..J z 
w ~ 
(.) 

ui "" I-
A,.. ..,, 

z 
0 ~(11\fE«., V' "'-..., i- 1-..-... sz..S"Pr~ ~ % 0 
z ~ ~ 

J/tJM~Nrl, 8 11\1df. 0 ,,, 
APPROXIMATE DIAMETER OF BOREHOLE 

~ r;uu.Rtr,{- ...:..!: i--:: ... 
'.o\..,... 

u e;-"~.J!:!r"~ .·;: .... .•' TOP OF WELLPOINT 0 _. 
t= ~ EL SB er ::r: I' DEPTH .___ ' ;-I- ,___ 

;!, TYPE OF WELLPOINT ;:t;#Q"\O "Pl/C-C> ,__ 
z ~ Ill . SCREEN GAUGE OR SIZE OF OPENINGS .0101rJ~ _. 

t=: 
, 

C> L-- •' INSIDE DIAMETER • !'=-3! z L--

ii) 
L-- - '. . TYPE OF BACKFILL AROUND POINT 41..ho 19Ti. I~ L--

<( L-- •. 
u 

,_ 
( ·. I 

'"-: 
Ul -t-. :"":"-·· ... 

BOTTOM OF WELL 
N EL DEPTH ~s ~.,-ir 

I~ <( 

:0 
:a BOTTOM OF BOREHOLE 

"" 
~ 

IOSFr U) •FIGURES ABOVE REFER •ALL DEPTHS ARE REFERENCED EL. DEPTH 

TO DEPTH IN FEET TO GROUND SURFACE 

91'.~2' q,qCj Fr &tl ~7 ~//~ + - BENTONITE SEALS -LENGTH OF CASING LENGTH OF SCREEN TOTAL TOTOC 
AND PLUG 

- . I 

e~ .. ·- )/93 
Data/graphi<.s/TyndaVF _GldWlrOllJh8 



-·:.-·. 

" 

... ~ '." :~p 

s· 

- /0 

- .. :/tf - ··- :.:,· ·1 ·-- •.• ,. 
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··:-: 

' 
-~ --~ 
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APPENDIXC 

Monitoring Well Lithologic Logs and Well Completion Diagrams 
from the SWMU Assessment 
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~ ,,.m~~/ 
nM- -rt~o ~"""°· 
t,t/t.1 Tl) ~ Mr. 

T. CO•E 
H(COVf.l<Y 

~= wlhn ~ s-5'" 
t-~ HdtJvUJ 

~,.;r, 

M-*-111? ~~ 
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1111erntierinq, f!'tC .• · 1t 5iqrnfic:.ent) 
q 

ft. ... ~ -o'!> O'l"" o 
'\71l.ilr- \~o::i.- lbO 
~-it- g 



INSfALLAllOt~ . J~•<'1.C ,..n I SH•f.1 No 

ws~ R M.WDD z.. 'l OF to "-------···-· ---·--·--------------·- --·· ------·-----··-- -·. ----- -------· ·---· ---·· 
DRILLING LOG (Continuation Sheet) 

l PROJH'.T lt f:'~!~VATICN oF TOP·t-iO\.( 

LC 31 M,W~ ttMI IA/S77rll~ 
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Nlfl.AH(R 

Mf1U~ Nn SHU .. T ~o 
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lt-ISTALLAllON 

r;;;~03 I SHEET No. 

WSM/Z. I OF /fJ 
1. PROJECT 11. OAlUM FOR EUVATION SHOWN (!Biii OT r.oSl) 

L l.- i g p/l/~T/t;Arto#_ 
·. 

2. LOCATION (CoonfJnOt"'5 or Stotion) 12. MANUF AClURl:R"S DESIGNATION OF DRILl 

P~wllt' &/t11-wrtt11r 6MP#!.~ P!l/Yf/( 
' 
/SlfJ~ 

3. DRILi.iNG AGENCY 13,;~A~ ;· ;. o;:;H SAMPLES TAKEN rSTU.;D rNDIS1\JRBED 

& £..&> ,.Ol(tJ.IUJ. r~ 
4. H.Ol.£ No. (As shown on drowing Ulle ond fi\e n1.1mber) 14. TOTAL NUMBER CORE BOMES 

)1/fl/ ~()$ #/11 
5. llAME OF DRILLER 1!>. ElEVAnON GllOUNO WA1£R 

/. f, £. &£4et/l.T "71'/? X ;t:Jf, Fr 
6. OIRECllON OF HOU: 16. DATE HOLE lSTARTEO l~~~io3 0verticOI D tn<.nned Oeg.-ecs from Vertical lt./;1/03 ///(, Oi.t/' 
7. n flct<NCOS or 0\1£R9UFID£N 17 n F'\tATinN TOP or HDl£ 

l' I ()o () I- r T/JI? 
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ti/A JI/II 
9. TOTA\. DEPlli OF HOLE 

ei 1' .J. ()" 
7 :pg nt/C&W /, ,t/ff 4' 
r D. SIZE AND TYPE. Of' BIT ,ti/ 

3 1:1 ~F it r: P/l.fL. I 
1971.:;;;711~ 
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d . ; NUMBER wecttherin9. 11tc... it slgnific:ent) 
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1b P{N$1 J.IPU. f.,/.AAf/.J/Lr 
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SA.IJPl~ (Or.ttinr; lrr"PJP. • .,.Oler In~:-•• dr.oH1 ()f 
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/.-t ,.SJ' T/f/Vt.ST}t,A r,11.Af 
LiGfl\IO 

1;. -

71--

/Jq~ ffJ ----
-

f,J. --
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0 b < {desc,ipt•un~ H:((:UV[RY SAMPL~ ~On"i"IJ l#tl')e, . ..,,f1h:r l!l5S. :tepll'I ->f 
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- i11.r. -- -·- L-

//¥ --~- ~-

L-

·- -- 1--

~ ~ 

l/J' - ,__ 
- \ L-

-· h 
- ,_ 

/l/IJ/p - ,_ 
/tJ.O - l/'llJ: Roi) 11, Tl(1/11'£P IN. 

,__ 
.. ,_ 
-· -
-- -
- -

/;/.;.- --- '-
- h 

------------- @/,21.>, ~ 1'">"1t"P. #1""1 L-

-· -
lllf - .:_ ~/LTV S~ (EA.'/ ~IN£. IJit#tl/V 6r -411 ,t. i. .ftt.TY. --

$Al'll7, PtW S/t r, SfbN~ -. '--

· l ()/14Wlf/ ~ 

-
I"' ....... 1--. ·-· 

i -· 

i -

' ·-

' ·-I I ; 
·-···· /;.,i' I. i I \ I 

I i \ I I 
l'/.1.3 /;f/J I I ... 



INST>n . .i10ll _r•fll i. ~o _I •;>111 ' "" DRILLING LOG (Continuation Sheet) 
--~~/YJI<. ___________ ('!_"'!__o_q~----. -~--')~ /0 ... -··· ---- ----1 PRO,JtCf. 

11 €t.EVAH0N OF TOP H1)l( 

tf-Jfl '$tYPUT/{,,I rloN 
~:_[VA 11£).'i :)tPIU LiCE~O ! Cll\5SIPCATIOH Of' MAtE~IA.l'; ~ COR( e\.~:< ,)N R[l .. l<KS 0 b e {desi:riphtln) ~((;OV[RY SAVPl.E {0n'1inl) lifnf!. wnlvt lflS!>,. depth QI 
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-
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HlCO\Jf.RY 5;,~ptt !Or.11;..,,J tr'"~- ..... oter Jo~:>. depth ol 
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APPENDIXD 

SWMU Assessment Analytical Results - Tabulated 



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

Table D-lA. VOC Results from the November 2003 SWMU Assessment Sampling Event. 

l , I, I -Trichloroethane 5.IE+5 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 4 u 33 I u 4 IU 3 I U 3 Ul670IU 1300 I u I 340 I u 360 I u 1300 I u 3 u 4 u 3 u 3 u I 3 u 3 I u 
I , I ,2,2-Tetrachloroethane 3.6E+3 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 IU 3 I u 3 u I 670 I u 1300 I u I 340 I u 360 I u 1300 I U 3 u 4 u 3 u 3 UI 3 u 3 I U 

1,1,2-Trichloroethane 7.9E+3 1300 I U 4 I u 4 I U 4 I U I 3 u I 28 I U 4 u 32 I u 4 u 33 I u 4 IU 3 I U 3 Ul670IU 1300 I u I 340 I U 360 I U 1300 I u 3 u 4 u 3 u 3 UI 3 u 3 I u 
1,1-Dichloroethane 5.6E+5 1300 I U 4 I u 4 I u 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 IU 3 I u 3 Ul670IU 1300 I u I 340 I u 360 I U 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I u 
l, !-Dichloroethene 8.IE+3 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 IU 3 I U 3 Ul670IU 1300 I u I 340 I u 360 I u 1300 I u 3 u 4 u 3 u 3 U I 3 u 3 I u 
1,2-Dichloroethane 3.3E+3 1300 IU 4 I u 4 I U 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 IU 3 I u 3 u I 670 I u 1300 I u I 340 I u 360 I U 1300 I U 3 u 4 u 3 u 3 u I 3 u 3 I u 
l ,2-Dichloropropane 3.5E+2* 1300 I U 4 I u 4 I u 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 I u 3 I U 3 Ul670IU 1300 I u I 340 I u 360 I U 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I u 
2-Butanone 3.7E+6 4400 I U 13 I u 12 I u 12 I u I 11 u I 95 I u 12 u 110 I u 12 u 110 I u 12 I u to I u 11 u I 2200 I u 4200 I U I 1100 I U 1200 I u 4200 I U 11 u 12 u 10 u 10 U I II u 11 I u 
2-Hexanone NE 4400 IU 13 I u 12 I U 12 I U I II u I 95 I u 12 u 110 I u 12 u 110 I u 12 I u 10IU 11 u I 2200 I u 4200 I u I 1100 I u 1200 I U 4200 I U 11 u 12 u JO u 10 U I II u lllU 

4-Methyl-2-pentanone NE 4400 lU 13 I U 12 l u 12 I U I 11 u 1 95 I u 12 u 110 I u 12 u 110 I U 12 I u 10 I U 11 u I 2200 I u 4200 I u I 1100 I u 1200 I U 4200 I U 11 u 12 u 10 u 10 U I II u 11 I U 

Acetone l.6E+6* 4400 IU 18 11 I J 6 J I 95 I U 12 u 24 5 110 I u 3 10IU 12 2200 I U 4200 I u I 1100 I u 1200 I u 4200 I u 11 u 12 u 10 u 10 u I 11 u lllU 

Benzene 6.4E+3 19000 5 2 I J 4 I U I 3 U I 9800 I D 4 u 770 4 u 14000 I JD 2 I J 3 I U 3 Ul670IU 1300 I U I 500 360 I U 1300 I U 3 u 4 u 3 u 3 UI 3 u 3 I U 

Bromodichloromethane 9.6E+3 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 I U 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I u 1300 I u 3 u 4 u 3 u 3 UI 3 u 3 I u 
Bromoform 6.2E+4 1300 I u 4 I U 4 I U 4 I u I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 I U 3 I U 3 Ul670IU 1300 I u I 340 I u 360 I U 1300 I u 3 u 4 u 3 u 3 UI 3 u 3 I u 
Bromomethane 3.7E+3 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 I U 3 I U 3 Ul670IU 1300 I U I 340 I u 360 I u 1300 I U 3 u 4 u 3 u 3 UI 3 u 3 I U 

Carbon disulfide 3.6E+5* 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 I U 3 I u 3 Ul670IU 1300 I u I 340 I u 360 I U 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I U 

Caibon tetrachloride l.6E+3 1300 I u 4 I u 4 I u 4 I u I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 I u 3 I U 3 Ul670IU 1300 IUI 340 IU 360 I u 1300 I u 3 u 4 u 3 u 3 UI 3 u 3 I U 

Chlorobenzene 1.4E+5 1300 I u 4 I U 4 I U 4 I u u I 28 I u 4 u 32 I u 4 u 33 I u 4 I u 3 I u 3 Ul670IU 1300 IUI 340 IU 360 I U 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I U 

Chloroethane 3.0E+3** 1300 I u 4 I u 4 I u 4 I u u I 28 I u 4 u 32 I u 4 u 33 I u 4 I U 3 I U 3 u I 670 I u 1300IUl340IU 360 I u 1300 I u 3 u 4 u 3 u 3 u I 3 u 3 I U 

Chloroform 3.8E+2 1300 I U 4 I u 4 I u 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 I U 3 I U 3 Ul670IU 1300 I U I 340 I u 360 I u 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I u 
Chloromethane 1.2E+4 1300 I u 4 I U 4 I U 4 I u I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 I U 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I U 1300 I u 3 u 4 u 3 u 3 UI 3 u 3 I U 

cis-1,2-Dichloroethene 4.IE+4 1300 I u 4 I u 4 I U 4 I u u I 28 I u 4 u 32 I u 4 u 33 I u 4 IU 3 I U 3 Ul670IU 1300 I u I 340 I u 360 I u 1300 I U 3 u 4 u 3 u 3 UI 3 u 3 I u 
cis-1,3-Dichloropropene NE 1300 I u 4 I u 4 I u 4 I u I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 I U 3 I U 3 Ul670IU 1300 IUI 340 IU 360 I u 1300 I U 3 u 4 u 3 u 3 UI 3 u 3 I u 
Tubromochloromethane l.OE+3* 1300 I U 4 I U 4 I U 4 I U I 3 u I 28 I U 4 u 32 I U 4 u 33 I u 4 IU 3 I u 3 u I 670 I u 1300 I U I 340 I U 360 I U 1300 I U 3 u 4 u 3 u 3 u I 3 u 3 I U 

Dichlorodifluoromethane 9.0E+4 1300 I U 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 IU 3 I u 3 u I 670 I u 1300 I u I 340 I u 360 I U 1300 I U 3 u 4 u 3 u 3 u I 3 u 3 I U 

Ethylbenzene 6.8E+4 76000 61 33 4 I U I 3 Ul40000ID 4 u 9100 I D 4 u 160000 I D 4 I U 3 I u 3 u I 3200 7800 I I 5500 2000 63CO 3 u 4 u 3 u 3 u I 3 u 3 I U 

m,p-Xylene 6.3E+4" 110000 110 56 l I J U I 58000 I D 4 u 14000 I D 4 u 250000 I D 3 I U 3 U I 4800 12000 I I 8500 3200 9900 3 u 4 u 3 u 3 U I 3 u 3 I U 

Methyl tert-butyl ether 6.IE+6 1300 I u 4 I u 4 I u 4 I u I 3 u I 28 I u 4 u 32 I u 4 u 33 I U 4 IU 3 I U 3 u I 670 I u 1300 IUI 340 IU 360 I U 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I u 
Methylene chloride 8.9E+3* 440 4 I U 4 I U 4 I u I 3 u I 28 I u 25 B 32 I u 4 u 33 I U 4 I U 11 I B 12 B I 670 I U 1300 I U I 340 I u 360 I u 1300 I u 15 B 18 B 9 B 16 B I 27 B 34 I B 

o-Xylene 6.3E+4" 55000 61 34 4 I U I 3 U I 28000 I D 4 u 6900 I D 4 u 130000 I D 4 I u 3 I U 3 U I 2400 5800 I I 4000 1500 4800 3 u 4 u 3 u 3 u I 3 u 3 I U 

Styrene l.7E+6* 1300 I u 4 I U 4 I u 4 I U I 3 u I 28 I U 4 u 32 I U 4 u 33 I u 4 IU 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I u 1300 I U 3 u 4 u 3 u 3 UI 3 u 3 I U 

Tetrachloroethene 4.9E+4 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 42 4 u 24 4 I U 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I u 1300 I U 3 u 4 u 3 u 3 U I 3 u 3 I u 
Toluene l.8E+5 80000 I D 37 16 2 I J I 3 U I 52000 I D 4 u 7200 I D 4 u 160000 I D 3 3 I u 3 U I 2300 6600 I I 5200 1500 5100 3 u 4 u 3 u 3 U I 3 u 3 I u 
trans-1,2-Dichloroethene 6.0E+4 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 I U 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I u 1300 I u 3 u 4 u 3 u 3 U I 3 u 3 I u 
trans-1,3-Dichloropropene NE 1300 I u 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 IU 3 I U 3 U I 670 I u 1300 IUI 340 IU 360 I u 1300 I u 3 u 4 u 3 u 3 U I 3 u 3 I U 

Trichloroethene l.6E+4 1300 I U 4 I u 4 I u 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 IU 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I U 1300 I u 3 u 4 u 3 u 3 U I 3 u 3 I u 
Trichlorofluoromethane 3.9E+5* 1300 I U 4 I U 4 I U 4 I U I 3 u I 28 I u 4 u 32 I u 4 u 33 I u 4 IU 3 I u 3 u I 670 I u 1300 I u I 340 I u 360 I u 1300 I u 3 u 4 u 3 u 3 U I 3 u 3 I U 

Vinyl chloride 2.IE+2 1300 I U 4 I u 4 I U 4 I U I 3 u I 28 I u 4 u 32 I U 4 u 33 I u 4 IU 3 I U 3 u I 670 I u 1300 I u I 340 I u 360 I u 13CO I U 3 u 4 u 3 u 3 U I 3 u 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-lB. VOC Results from the November 2003 SWMU Assessment Sampling Event. 

1, 1, I-Trichloroethane 5.IE+5 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
1, 1,2,2-Tetrachloroethane 3.6E+3 I 3 u 3IU 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
1, 1,2-Trichloroethane 7.9E+3 I 3 u 3 [ u 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
1,1-Dichloroethane 5.6E+5 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
1,1-Dichloroethene 8.1E+3 [ 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
1,2-Dichloroethane 3.3E+3 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
1,2-Dichloropropane 3.5E+2* I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 t u 360 u 4 u 350 
2-Butanone 3.7E+6 I 11 u 10 l u 10 u 10 u 12 u 11 u 11 u 11 u 1200 u 2400 u 12000 I U 1200 u 12 u 1200 

2-Hexanone NE I 11 u 10 I U 10 u 10 u 12 u 11 u II u 11 u 1200 u 2400 u 12000 I u 1200 u 12 u 1200 
4-Methyl-2-pentanone NE I 11 u lOIU IO u 10 u 12 u 11 u 11 u 11 u 1200 u 2400 u 12000 I U 1200 u 12 u 1200 

Acetone l.6E+6* [ 11 u 20 15 9 J 16 13 14 24 1200 u 2400 u 12000 I U 1200 u 13 1200 

Benzene 6.4E+3 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 880 16000 360 u 4 u 350 
Bromodichloromethane 9.6E+3 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Bromoform 6.2E+4 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Bromomethane 3.7E+3 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Carbon disulfide 3.6E+5* I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Carbon tetrachloride l.6E+3 I 3 u 3 I u 3 u 3 u 4 u 3 u 3 u 3 TJ 380 u 710 u 3600 I U 360 u 4 u 350 
Chlorobenzene l.4E+5 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Chloroethane 3.0E+3** I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 TJ 380 u 710 u 3600 I U 360 u 4 u 350 
Chloroform 3.8E+2 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Chloromethane l.2E+4 t 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 f u 360 u 4 u 350 
cis-1,2-Dichloroethene 4.1E+4 t 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
cis-1,3-Dichloropropene NE I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Dibromochloromethane l.OE+3* I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Dichlorodifluoromethane 9.0E+4 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 r u 360 u 4 u 350 
Ethylbenzene 6.8E+4 [ 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 780 6600 53000 1300 20 570 
m,p-Xylene 6.3E+4" I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 1200 9900 77000 1900 39 870 
Methyl tert-butyl ether 6.1E+6 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 r u 360 u 4 u 350 
Methylene chloride 8.9E+3* I 16 B 12 I B 12 B 11 B 23 B 17 B 16 B 16 B 380 u 710 u 3600 I U 360 u 29 B 350 
o-Xylene 6.3E+4" I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 620 4600 38000 930 22 400 
Styrene l.7E+6* I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Tetrachloroethene 4.9E+4 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Toluene 1.8E+5 I 3 u 3 I u 3 u 3 u 4 u 3 u 3 u 3 u 490 6600 76000 1000 3 J 480 
trans-1,2-Dichloroethene 6.0E+4 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
trans-1,3-Dichloropropene NE I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Trichloroethene l.6E+4 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Trichlorofluoromethane I 3.9E+5* I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
Vinyl chloride I 2.1E+2 I 3 u 3 I U 3 u 3 u 4 u 3 u 3 u 3 u 380 u 710 u 3600 I U 360 u 4 u 350 
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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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

Table D-2A. SVOC Results from the November 2003 SWMU Assessment Sampling Event. 

1,2,4-Trichlorobenzene 5.2E+6 15000 u 420 I U 410 I u 410 I U 360 I U 7600 I u 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U u 410 I U 
1,2-Dichlorobenzene 337E+5* 15000 u 420 I U 410 I U 410 I u 360 I U 7600 I u 400 I U 1800 I U 400 I U 3700 I U 410 I u 420 I U 370 I U 390 I u 410 I U 400 I U 360 I U 
1,2-Diphenylhydrazine 6.IE+3 15000 u 420 I u 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
1,3-Dichlorobenzene l.2E+4 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I u 400 I U 360 I U 
1,4-Dichlorobenzene 3.2E+4 15000 u 420 I u 410 I U 410 I U 360 I U 7600 I U 400 I u 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
2,2'-oxybis(l-Chloropropane) NE 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I u 
2,4,5-Trichlorophenol 6.IE+6 15000 u 420 I U 410 I u 410 I U 360 I U 7600 I u 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
2,4,6-Trichlorophenol 4.4E+5 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I u 410 I U 400 I u 360 I U 
2,4-Dichlorophenol J.8E+5 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I u 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
2,4-Dimethylphenol 1.2E+6* 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I u 400 I U 3700 I U 410 I u 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
2,4-Dinitrophenol J.2E+5 29000 u 830 I u 820 I U 810 I U 720 I u 15000 I u 800 I U 3500 I U 800 I U 7300 I U 820 I U 830 I U 750 I U 780 I u 810 I U 800 I u 720 I U 

2,4-Dinitrotoluene J.2E+5 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I u 1800 I U 400 I u 3700 I U 410 I U 420 I U 370 I U 390 I u 410 I u 400 I U 360 I U 
2,6-Dinitrotoluene 6.IE+4* 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I u 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I u 400 I U 360 I U 
2-Chloronaphthalene 3.9E+6* 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I u 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I u 390 I u 410 I U 400 I U 360 I U 
2-Chlorophenol 6.4E+4* 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I u 370 I U 390 I u 410 I U 400 I U 360 I U 
2-Methylnaphthalene NE 320000 D 420 I u 410 I U 410 I u 360 I U 310000 I D 630 48000 I D 110 I J 120000 I D 7700 I D 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 

' 2-Methylphenol 3.IE+6* 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I u 
2-Nitroaniline 3.7E+3* 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I u 3700 I u 410 I U 420 I U 370 I u 390 I U 410 I U 400 I U 360 I U 
2-Nitrophenol NE 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I u 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
3,3'-Dichlorobenzidine l.IE+4 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I u 400 I u 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I u 360 I U 
3-Nitroaniline NE 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I u 400 I U 1800 I U 400 I U 3700 I U 410 I u 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
4,6-Dinitro-2-methylphenol NE 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I u 420 I U 370 I u 390 I U 410 I U 400 I U 360 I U 
4-Bromophenyl-phenylether NE 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
4-Chloro-3-methylphenol NE 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I u 410 I U 400 I u 360 I U 
4-Chloroaniline 2.4E+5* 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I u 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
4-Chlorophenyl-phenylether NE 15000 u 420 I U 410 I u 410 I u 360 I u 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
4-Methylphenol 3.IE+5* 15000 u 420 I u 410 I U 410 I U 360 I U 7600 I u 400 I U 1800 I U 400 I U 3700 I u 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
4-Nitroaniline NE 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I u 400 I U 3700 I U 410 I u 420 I U 370 I u 390 I U 410 I u 400 I u 360 I U 
4-Nitrophenol 4.9E+5* 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I u 400 I u 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
Acenaphthene 2,800,000 15000 u 420 I u 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I u 410 I U 420 I U 370 I U 390 I u 410 I U 400 I U 360 I U 
Acenaphthylene NE 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I u 410 I U 420 I U 370 I u 390 I U 410 I U 400 I U 360 I u 
Anthracene J.6E+7 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I u 410 I u 400 I u 360 I U 
Benzi dine 21 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I u 360 I U 
Benzo[ a ]anthracene 6.2E+3 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I u 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I u 360 I U 
Benzo[ a ]pyrene 6.2E+2 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I u 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
Benzo[b )fluoranthene 6.2E+3 15000 u 420 I u 410 I u 410 I U 360 I U 7600 I U 400 I u 1800 I u 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
Benzo[g,h,i]perylene NE 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I u 360 I U 
Benzo[k ]fluoranthene 6.2E+4 15000 u 420 I U 410 I u 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I u 370 I U 390 I U 410 I U 400 I u 360 I U 
Benzoic acid l.OE+8* 29000 u 830 I U 820 I U 810 I U 720 I U 15000 I U 800 I u 3500 I U 800 I U 7300 I u 820 I U 830 I U 750 I U 780 I U 810 I u 800 I U 720 I U 
Benzyl alcohol J.8E+7* 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I U 400 I u 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I u 360 I U 
bis(2-Chloroethoxy)methane i~E 15000 u 420 I U 410 I U 410 I U 360 I U 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I u 410 I U 400 I u 360 I U 
bis(2-Chloroethyl)ether 4.4E+3 15000 u 420 I U 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I U 400 I U 360 I U 
bis(2-Ethylhexyl)phthalate 6.0E+3 3400 BJ 500 I B 320 I BJ 560 I B 410 I B 7600 I U 130 I J 1800 I U 5800 I D 3700 I U 110 I J 240 370 I U 1200 410 I U 80 I J 360 I U 
Butylbenzylphthalate 2.4E+5* 15000 u 420 I u 410 I U 410 I U 360 I u 7600 I U 400 I U 1800 I U 400 I U 3700 I U 410 I U 420 I U 370 I U 390 I U 410 I u 400 I u 360 I U 
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15000 
Di-n-butylphthalate 15000 
Di-n-octylphthalate 1.2E+6* 15000 
Dibenz[ a,h Janthracene 6.2E+2 15000 

Dibenzofuran 2.9E+5 55000 
Diethylphthalate 4.9E+7 15000 

Dimethylphthalate l.OE+8 15000 

Fluoranthene 2.3E+6 15000 

Fluorene 2.1E+6 87000 

Hexachlorobenzene 3.0E+3 15000 

Hexachlorobutadiene l.2E+4 15000 

Hexachlorocyclopentadiene 4.2E+5 15000 

Hexachloroethane 6.IE+4 15000 
Indeno[ 1,2,3-cd]pyrene 6.2E+3 15000 

Isophorone 5.IE+6 15000 

N-Nitroso-di-n-propylamine 70* 15000 

N-Nitrosodiphenylamine 9.9E+5 15000 

Naphthalene 5.3E+4 69000 

Nitrobenzene l.7E+4 15000 
Pentachlorophenol 3.0E+3* 15000 

Phenanthrene l.8E+6 120000 

Phenol 3.7E+7 15000 

Pyrene l.8E+6 15000 

u 
J 
D 
B 

Not detected at the indicated laboratory reporting limit 
Detected below the laboratory reporting limit 
Sample was diluted. 
Analyte was also detected in the sample blank. 

u 420 410 I u 410 I U 
u 430 I B 280 I BJ 720 I B 420 

u 420 I u 410 I U 410 I U 360 

u 420 I U 410 I u 410 I U 360 

420 l u 410 I U 410 I U 360 

u 420 I U 410 I u 410 I U 100 

u 420 I U 410 I U 410 I U 360 

u I 420 I u I 410 l U 410 I U I 360 

420 I u I 410 f U 410 L U I 360 

u I 420 I U I 410 I U 410 I U I 360 

U I 420 I U I 410 I U 410 I U I 360 

U I 420 I U I 410 I U 410 I U I 360 

u 420 u 410 u 410 u 360 

u 420 u 410 I u 410 u 360 

u 420 u 410 I U 410 u 360 

u 420 u 410 u 410 u 360 

u 420 u 410 u 410 u 360 

420 u 410 u 410 u 360 

u 420 u 410 u 410 u 360 

u 420 u 410 u 410 u 360 

420 u 410 u 410 u 360 

u 420 u 410 u 410 u 360 

u 420 u 410 u 410 u 360 

Not Established by New Mexico. Level given is from the EPA Region VI Human Health Specific Screening Levels. 
•• 
NE 

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). 
A screening level has not been established. 

u 7600 I U 
B 7600 I u 
u 7600 I U 
u 7600 I U 
u 52000 

J 7600 I u 
u 7600 I U 
u 7600 I u 
u 76000 

u 7600 I u 
u 7600 I u 
u 7600 I U 
u 7600 I u 
u 7600 I U 
u 7600 I U 
u 7600 I U 
u 7600 I U 
u 52000 

u 7600 I u 
u 7600 I u 
u 110000 I D 

u 7600 I U 

u 4300 I J 

400 1800 I u 400 u 3700 I u 410 

290 BJ 1800 I U 910 B 3700 I U 410 

400 u 1800 I U 400 u 3700 I U 410 

400 u 1800 I U 400 u 3700 I U 410 

120 J 9600 400 u 20000 1700 

400 u 1800 I U 110 J 3700 I U 410 

400 u 1800 I U 400 u 3700 I u 410 

400 u 1800 I u 400 u 3700 I U 410 

190 J 13000 400 u 30000 2700 

400 u 1800 I u 400 u 3700 I U 410 

400 u 1800 I U 400 u 3700 I U 410 

400 u 1800- I u 400 u 3700 I U 410 

400 u 1800 I u 400 u 3700 I U 410 

400 u 1800 I U 400 u 3700 I U 410 

400 u 1800 I u 400 u 3700 I U 410 

400 u 1800 I U 400 u 3700 I U 410 

400 u 1800 I U 400 u 3700 I U 410 

120 J 10000 400 u 23000 1100 
400 u 1800 I U 400 u 3700 I U 410 

400 u 1800 I u 400 u 3700 I U 410 

320 J 17000 400 u 42000 3500 
400 u 1800 I u 400 u 3700 I u 410 

400 u 1800 I U 400 u 3700 I U 410 
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u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 

420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 

420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 

420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 

420 u 370 u 
u 420 u 370 u 
u 420 u 370 u 

SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

u 400 

300 BJ 270 I BJ 160 BJ 160 BJ 

390 u 410 I u 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 l u 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 r u 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I u 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I u 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I u 400 u 360 u 
390 u 410 I u 400 u 360 u 
390 u 410 I U 400 u 360 u 
390 u 410 I u 400 u 360 u 
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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

Table D-2B. SVOC Results from the November 2003 SWMU Assessment Sampling Event. 

1,2,4-Trichlorobenzene 5.2E+6 370 I U 350 I U 370 I u 1900 I u 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I u 350 I u 350 I U 
1,2-Dichlorobenzene 337E+5* 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I u 350 I U 
1,2-Diphenylhydrazine 6.1E+3 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I u 350 I U 
1,3-Dichlorobenzene l.2E+4 370 I U 350 I u 370 I U 1900 I U 1800 I u 1900 I u 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
1,4-Dichlorobenzene 3.2E+4 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,2'-oxybis(l-Chloropropane) NE 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I u 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,4,5-Trichlorophenol 6.IE+6 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I u 380 I U 390 I u 350 I u 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,4,6-Trichlorophenol 4.4E+5 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I u 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,4-Dichlorophenol l.8E+5 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,4-Dimethylphenol l.2E+6* 370 I U 350 I u 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I u 380 I u 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,4-Dinitrophenol l.2E+5 740 I U 700 I U 740 I U 3800 I U 3500 I u 3800 I U 790 I U 3500 I u 760 I U 780 I U 690 I U 700 I U 780 I U 780 I U 700 I U 700 I U 690 I u 
2,4-Dinitrotoluene l.2E+5 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I u 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2,6-Dinitrotoluene 6.1E+4* 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I u 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
2-Chloronaphthalene 3.9E+6* 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I u 400 I u 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
2-Chlorophenol 6.4E+4* 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
2-Methylnaphthalene NE 370 I U 350 I u 76 I J 45000 I D 54000 I D 25000 I D 13000 I D 39000 I D 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I u 350 I U 
2-Methylphenol 3.1E+6* 370 I U 350 I U 370 I U 1900 I U 1800 I u 1900 I u 400 I U 1800 I u 380 I U 390 I U 350 I u 350 I u 390 I U 390 I u 350 I U 350 I U 350 I U 
2-Nitroaniline 3.7E+3* 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I u 350 I u 350 I u 390 I u 390 I U 350 I U 350 I U 350 I U 
2-Nitrophenol NE 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I u 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
3,3'-Dichlorobenzidine l.1E+4 370 I u 350 I u 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I u 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
3-Nitroaniline NE 370 I U 350 I U 370 I U 1900 I U 1800 I u 1900 I u 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I u 390 I U 350 I u 350 I U 350 I U 
4,6-Dinitro-2-methylphenol NE 370 I U 350 I U 370 I u 1900 I U 1800 I u 1900 I U 400 I U 1800 I U 380 I U 390 I u 350 I u 350 I u 390 I U 390 I u 350 I U 350 I u 350 I U 
4-Bromophenyl-phenylether NE 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I u 390 I U 350 I U 350 I U 350 I U 
4-Chloro-3-methylphenol NE 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I u 400 I U 1800 I u 380 I u 390 I U 350 I U 350 I u 390 I U 390 I u 350 I U 350 I U 350 I U 
4-Chloroaniline 2.4E+5* 370 I U 350 I u 370 I U 1900 I U 1800 I U 1900 I u 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I u 350 I U 350 I U 
4-Chlorophenyl-phenylether NE 370 I u 350 I U 370 I U 1900 I U 1800 I U 1900 I u 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I u 350 I U 350 I U 
4-Methylphenol 3.1E+5* 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I u 400 I U 1800 I U 380 I u 390 I u 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
4-Nitroaniline NE 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I u 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I u 390 I U 350 I u 350 I u 350 I U 
4-Nitrophenol 4.9E+5* 370 I u 350 I u 370 I U 1900 I U 1800 I U 1900 I U 400 I u 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I u 350 I u 350 I U 
Acenaphthene 2,800,000 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I u 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I u 
Acenaphthylene NE 370 I U 350 I U 370 I U 1900 I U 1800 I u 1900 I U 400 I U 1800 I U 380 I u 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I u 350 I U 
Anthracene l.6E+7 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I u 390 I u 350 I U 350 I u 390 I U 390 I U 350 I U 350 I U 350 I U 
Benzi dine 21 370 I u 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
Benzo[ a )anthracene 6.2E+3 370 I U 350 I U 370 I u 1900 I u 1800 I U 1900 I U 400 I U 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
Benzo[ a ]pyrene 6.2E+2 370 I u 350 I U 370 I u 1900 I U 1800 I U 1900 I u 400 I U 1800 I U 380 I U 390 I U 350 I u 350 I u 390 I U 390 I U 350 I U 350 I u 350 I U 
Benzo[b ]fluoranthene 6.2E+3 370 I U 350 I U 370 I u 1900 I U 1800 I U 1900 I u 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
Benzo[g,h,i]perylene NE 370 I U 350 I U 370 I U 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I u 390 I u 390 I u 350 I U 350 I u 350 I U 
Benzo[k ]fluoranthene 6.2E+4 370 I U 350 I U 370 I U 1900 I U 1800 I u 1900 I U 400 I U 1800 I U 380 I u 390 I U 350 I u 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
Benzoic acid l.OE+8* 740 I U 700 I U 740 I U 3800 I U 3500 I U 3800 I U 790 I U 3500 I U 760 I U 780 I U 690 I U 700 I U 780 I U 780 I U 700 I U 700 I U 690 I U 
Benzyl alcohol 1.8E+7* 370 I u 350 I u 370 I U 1900 I U 1800 I U 1900 I U 400 I u 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
bis(2-Chloroethoxy)methane NE 370 I U 350 I u 370 I u 1900 I U 1800 I U 1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I u 350 I U 350 I u 
bis(2-Chloroethyl)ether 4.4E+3 370 I U 350 I U 370 I U 1900 I u 1800 I U 1900 I U 400 I u 1800 I u 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
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bis(2-Ethylhexyl)phthalate 6.0E+3 

Butylbenzylphthalate 2.4E+5* 

Carbazole 2.4E+4* 

Chrysene 6.1E+5 

Di-n-butylphthalate NE 

Di-n-octylphthalate l.2E+6* 

Dibenz[a,hjanthracene 6.2E+2 

Dibenzofuran 2.9E+5 

Diethylphthalate 4.9E+7 

Dimethylphthalate l.OE+8 

Fluoranthene 2.3E+6 

Fluorene 2.1E+6 

Hexachlorobenzene 3.0E+3 

Hexachlorobutadiene l.2E+4 

Hexachlorocyclopentadiene 4.2E+5 

Hexachloroethane 6.1E+4 

Indeno[ 1,2,3-cd]pyrene 6.2E+3 

Isophorone 5.1E+6 

N-Nitroso-di-n-propylamine 70* 
N-Nitrosodiphenylamine 9.9E+5 

Naphthalene 5.3E+4 

Nitro benzene l.7E+4 

Pentachlorophenol 3.0E+3* 

Phenanthrene l.8E+6 

Phenol 3.7E+7 

Pyrene l.8E+6 

u 
J 
D 
B 

Not detected at the indicated laboratory reporting limit. 
Detected below the laboratory reporting limit 
Sample was diluted. 
Analyte was also detected in the sample blank. 

11 r J 350 I U 85 I BJ 1900 l u 
370 I U 350 I u 370 I U 1900 I U 
310 r u 350 I U 370 I u 1900 r u 
370 I U 350 I u 370 I U 1900 I U 
280 I BJ 430 I B 480 I B 1900 I U 
370 I U 350 I U 370 I U 1900 I U 
370 I U 350 I U 370 I U 1900 I u 
370 I U 350 I U 370 I U 5500 

370 I U 350 I U 370 I U 1900 I U 
370 I U 350 I u 370 I U 1900 I U 
370 Ju 350 I U 370 I U 1900 I u 
370 I U 350 I U 370 I u 5900 

370 I U 350 I U 370 I U 1900 I U 
370 I u 350 I u 370 I U 1900 LU 
370 I U 350 I U 370 I U 1900 I u 
370 I u 350 I U 370 I U 1900 I U 

370 I U 350 I U 370 I u 1900 I u 
370 I U 350 I U 370 I U 1900 I u 
370 I U 350 I u 370 I U 1900 I U 
370 I U 350 I U 370 I U 1900 I U 
370 I U 350 tu 370 I u 7400 

370 I U 350 I U 370 I u 1900 I u 
370 I U 350 I U 370 I u 1900 I U 
370 I u 350 I u 130 I J 16000 
370 I U 350 I U 370 I u 1900 I U 

370 I u 350 I u 370 I u 470 I J 

Not Established by New Mexico. Level given is from the EPA Region VI Human Health Specific Screening Levels. 

1800 I U 
1800 I u 
1800 I U 
1800 I U 
540 I BJ 

1800 I U 
1800 I U 
6300 

1800 I U 
1800 I U 
1800 I U 
8700 

1800 I U 
1800 I U 
1800 I U 
1800 I U 
1800 I U 
1800 I U 
1800 I U 
1800 I U 
9400 

1800 J u 
1800 I U 

19000 

1800 I u 
1200 I J 

•• 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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3400 I B 180 I BJ 1800 I U 380 I U 390 I U 1600 I B 2200 I B 390 I U 4500 I B 4600 I B 1300 I B 76 I BJ 
1900 r u 400 l u 1800 I U 380 I U 390 I U 350 I U 350 I U 390 r u 390 I U 350 I U 350 I U 350. I U 
1900 I U 400 I U 1800 I U 380 I u 390 I U 350 I u 350 r u 390 I U 390 I U 350 I u 350 I U 350 l u 
1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I u 390 I U 350 I U 350 I U 350 I U 
1000 I BJ 400 I B 1800 I U 360 I BJ 570 [ B 490 t B 520 I B 350 I BJ 1100 t B 890 I B 270 I BJ 430 I B 
1900 I U 400 I U 1800 I U 380 I U 390 r u 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
1900 I U 400 I U 1800 I U 380 I u 390 I U 350 I U 350 I U 390 I U 390 tu 350 I U 350 I U 350 I U 
4700 2700 5100 380 tu 390 I U 350 I U 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
1900 I U 400 I U 1800 I u 380 I U 390 I U 350 Ju 350 I u 390 I U 390 Ju 350 I U 350 I U 350 J u 
1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I u 350 I U 390 I u 390 I U 350 I U 350 I U 350 I U 
1900 I U 400 I U 1800 I U 380 tu 390 [ u 350 I U 350 I U 390 r u 390 r u 350 I U 350 tu 350 I U 
7900 4000 6800 380 I U 390 I U 350 I U 350. I u 390 I U 390 tu 350 I U 350 I U 350 I u 
1900 I U 400 I U 1800 I U 380 I U 390 I U 350 r u 350 r u 390 I U 390 I U 350 I U 350 I U 350 I U 
1900 I U 400 I U 1800 I U 380 I u 390 I U 350 l u 350 I U 390 I U 390 I u 350 I U 350 I u 350 I u 
1900 I u 400 I u 1800 I U 380 I U 390 I u 350 I U 350 I u 390 r u 390 I U 350 I U 350 I U 350 I U 
1900 I U 400 I U 1800 I U 380 I u 390 Ju 350 I U 350 Ju 390 r u 390 r u 350 I U 350 r u 350 I U 
1900 I U 400 I U 1800 I U 380 I U 390 tu 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
1900 I U 400 I u 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I u 
1900 I U 400 I U 1800 I U 380 I U 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
1900 I U 400 I u 1800 I U 380 I U 390 I U 350 tu 350 I U 390 I U 390 I u 350 I U 350 I U 350 I U 
4600 2600 6100 38(} I u 390 I U 350 I U 350 Ju 390 I u 390 I U 350 I U 350 I U 350 I u 
1900 I U 400 I u 1800 I U 380 I u 390 I U 350 I U 350 Ju 390 I U 390 I U 350 I U 350 I U 350 I u 
1900 I U 400 I U 1800 I U 380 I U 390 I u 350 I U 350 I U 390 I U 390 I U 350 I u 350 r u 350 I U 

11000 5400 I D 15000 380 I u 390 I u 350 Ju 350 r u 390 I U 390 r u 350 I U 350 I U 80 I J 
1900 I U 400 I U 1800 I U 380 I u 390 Ju 350 I U 350 I U 390 I U 390 I u 350 I u 350 I U 350 I U 
1900 I u 280 I J 530 I J 380 I u 390 I U 350 I U 350 I U 390 I U 390 I U 350 I U 350 I U 350 I U 
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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

Table D-2C. SVOC Results from the November 2003 SWMU Assessment Sampling Event. 

1,2,4-Trichlorobenzene 5.2E+6 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I u 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
1,2-Dichlorobenzene 337E+5* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I u 390 I u 
1,2-Diphenylhydrazine 6.IE+3 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 
1,3-Dichlorobenzene l.2E+4 340 I U 400 I U 370 I u 360 I U 370 I U 420 I U 2000IU 15000 I U 400 I U 390 I U 390 I U 380 I u 360 I u 360 I U 360 I U 340 I U 390 I u 
1,4-Dichlorobenzene 3.2E+4 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I u 360 I U 360 I U 340 I U 390 I U 

2,2'-oxybis(l-Chloropropane) NE 340 I U 400 I u 370 I u 360 I U 370 I U 420 I U 2000IU 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I u 390 I u 
2,4,5-Trichlorophenol 6.IE+6 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I u 360 I U 360 I U 340 I U 390 I U 

2,4,6-Trichlorophenol 4.4E+5 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I u 360 I U 360 I u 340 I U 390 I u 
2,4-Dichlorophenol l.8E+5 340 I U 400 I u 370 I u 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
2,4-Dimethylphenol l.2E+6* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I u 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 

2,4-Dinitrophenol l.2E+5 680 I U 800 I u 740 I U 720 I U 730 I U 830 I U 4000 I U 30000 I U 790 I u 780 I U 780 I U 760 I U 720 I U 720 I U 720 I U 670 I U 780 I U 

2,4-Dinitrotoluene l.2E+5 340 I u 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I u 390 I U 380 I U 360 I U 360 I U 360 I u 340 I U 390 I u 
2,6-Dinitrotoluene 6.IE+4* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I u 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
2-Chloronaphthalene 3.9E+6* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I u 340 I U 390 I U 

i 
" 

390 I u 
390 I u 

2-Chlorophenol 6.4E+4* 

2-Methylnaphthalene NE 

340 I U 

340 I U 

400 I U 

400 I U 

370 I U 

370 I U 

360 I U 

360 I U 
370 I U 

370 I U 

420 I U 

5700 

2000 I u 
59000 I D 

15000 I U 

420000 I D 
400 I U 

5000 

390 I u 
3900 

390 I U 

3200 

380 I U 

380 I U 

360 I U 

360 I U 
360 I U 

360 I U 

360 I U 

360 I U 
340 I U 

340 I u 
2-Methylphenol 3.IE+6* 340 I U 400 I u 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 

2-Nitroaniline 3.7E+3* 340 I U 400 I U 370 I u 360 I u 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
2-Nitrophenol NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 

3,3'-Dichlorobenzidine l.1E+4 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I u 340 I U 390 I U 

3-Nitroaniline NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I u 360 I U 340 I U 390 I U 

4,6-Dinitro-2-methylphenol NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
4-Bromophenyl-phenylether NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I u 390 I U 380 I U 360 I U 360 I U 360 I U 340 I u 390 I U 

4-Chloro-3-methylphenol NE 340 I U 400 I U 370 I u 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
4-Chloroaniline 2.4E+5* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I u 360 I U 340 I u 390 I U 

4-Chlorophenyl-phenylether NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I u 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 

4-Methylphenol 3.1E+5* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I U 360 I u 340 I U 390 I u 
4-Nitroaniline NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 

4-Nitrophenol 4.9E+5* 340 I U 400 I u 370 I u 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U 390 I U 

Acenaphthene 2,800,000 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
Acenaphthylene NE 340 I u 400 I U 370 I u 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
Anthracene 1.6E+7 340 I U 400 I U 370 I u 360 I U 370 I U 420 I u 2000 I u 15000 I U 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I u 340 I U 390 I u 
Benzi dine 21 340 I u 400 I U 370 I u 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I u 390 I U 390 I U 380 I u 360 I U 360 I U 360 I u 340 I U 390 I u 
Benzo[ a ]anthracene 6.2E+3 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
Benzo[ a )pyrene 6.2E+2 340 I U 400 I u 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I u 340 I u 390 I U 
Benzo[b ]fluoranthene 6.2E+3 340 I U 400 I U 370 I u 360 I u 370 I U 420 I u. 2000 I U 15000 I U 400 I u 390 I U 390 I u 380 I U 360 I U 360 I U 360 I u 340 I U 390 I U 
Benzo[g,h,i)perylene NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 
Benzo[k)fluoranthene 6.2E+4 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
Benzoic acid l.OE+8* 680 I u 800 I U 740 I U 720 I u 730 I U 830 I u 4000 I u 30000 I U 790 I U 780 I U 780 I U 760 I U 720 I U 720 I U 720 I u 670 I U 780 I U 
Benzyl alcohol l.8E+7* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I u 
bis(2-Chloroethoxy)methane NE 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I u 360 I U 340 I U 390 I U 
bis(2-Chloroethyl)ether 4.4E+3 340 I U 400 I U 370 I U 360 I U 370 I U 420 I u 2000 I u 15000 I U 400 I u 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I U 390 I U 
bis(2-Ethylhexyl)phthalate 6.0E+3 340 I U 400 I U 75 I BJ 80 I BJ 370 I U 130 I BJ 2000 I U 15000 I U 110 I BJ 390 I U 110 I BJ 2500 I B 4600 I B 360 I u 90 I BJ 3300 I B 390 I U 
Butylbenzylphthalate 2.4E+5* 340 I U 400 I U 370 I U 360 I U 370 I U 420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I u 360 I U 340 I U 390 I U 
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Carbazole 2.4E+4* 340 I U 
Chrysene 6.1E+5 340 I U 
Di-n-butylphthalate NE 120 I BJ 

Di-n-octylphthalate l.2E+6* 340 I U 
Dibenz[ a,h ]anthracene 6.2E+2 340 I U 
Dibenzofuran 2.9E+5 340 I U 
Diethylphthalate 4.9E+7 340 I U 
Dimethylphthal~te l.OE+8 340 I U 
Fluoranthene 2.3E+6 340 I U 
Fluorene 2.1E+6 340 I U 
Hexachlorobenzene 3.0E+3 340 I U 
Hexachlorobutadiene l.2E+4 340 I U 
Hexachlorocyclopentadiene 4.2E+5 340 I U 
Hexachloroethane 6.1E+4 340 I U 
Indeno[ 1,2,3-cd]pyrene 6.2E+3 340 I U 
Isophorone 5.1E+6 340 u 
N-Nitroso-di-n-propylamine 70* 340 u 
N-Nitrosodiphenylamine 9.9E+5 340 u 
Naphthalene 5.3E+4 340 u 
Nitrobenzene l.7E+4 340 u 
Pentachlorophenol 3.0E+3* 340 u 
Phenanthrene l.8E+6 340 u 
Phenol 3.7E+7 340 u 
Pyrene l.8E+6 340 u 
u 
J 
D 
B 

Not detected at the indicated laboratory reporting limit 
Detected below the laboratory reporting limit 
Sample was diluted. 
Analyte was also detected in the sample blank. 

400 I U 370 I u 360 I U 370 I u 
400 I U 370 I u 360 I U 370 I U 
350 I BJ 220 I BJ 450 I B 340 I BJ 

400 I U 370 I U 360 I U 370 l u 
400 tu 370 I u 360 I U 370 I U 
400 I u 370 I U 360 I U 370 I u 
400 I U 370 I u 360 I U 370 I U 
400 I U 370 I u 360 I U 370 I U 
400 I u 370 I U 360 I U 370 I u 
400 I U 370 I U 360 I u 370 I u 
400 I u 370 I u 360 I U 370 I U 
400 I U 370 I U 360 I U 370 I u 
400 I U 370 I u 360 I U 310 r u 
400 I U 370 I U 360 I U 370 I u 
400 I U 370 I U 360 I U 370 I U 
400 u 370 u 360 u 370 u 
400 u 370 u 360 u 370 u 
400 u 370 u 360 u 370 u 
400 u 370 u 360 u 370 u 
400 u 370 u 360 u 370 u 
400 u 370 u 360 u 370 u 
400 u 100 J 360 u 370 u 
400 u 370 u 360 u 370 u 
400 u 370 u 360 u 370 u 

Not Established by New Mexico. Level given is from the EPA Region VJ Human Health Specific Screening Levels. 
•• 
NE 

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). 
A screening level has not been established 

SWMU Assessment Report for the LC-38 Diesel Spill on WSMR 

420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I U 340 I u I 390 I U 
420 I U 2000 I u 15000 I u 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I u 340 I U I 390 I U 
280 I BJ 770 I BJ 15000 I U 580 I B 510 LB 680 I B 370 I BJ 610 I B 720 I B 100 I BJ 690 I B I 610 I B 
420 I u 2000 I u 15000 I U 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U I 390 I U 
420 I U 2000 I u 15000 I u 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I u 340 I U I 390 I U 

2000 12000 50000 1000 840 630 380 I u 360 I u 360 I U 360 I U 340 I U I 390 I u 
420 I U 2000 I U 15000 I u 400 I U 390 I U 390 I u 380 I U 360 I U 360 I u 360 I U 340 I U I 390 I U 
420 LU 2000 r u 15000 I U 400 I U 390 I u 390 I u 380 I u 360 r u 360 I U 360 I U 340 I U I 390 I U 
420 I u 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U I 390 I U 

2800 17000 63000 1200 960 740 380 I u 360 I U 360 I U 360 I u 340 I U I 390 I U 
420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I u 360 I u 360 I U 340 I U I 390 I U 
420 l u 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U I . 390 I u 
420 I U 2000 I U 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I u 360 I U 340 I U I 390 I U 
420 I U 2000 I U 15000 I u 400 I U 390 I U 390 I U 380 I U 360 I u 360 I u 360 I U 340 I U I 390 I U 
420 I U 2000 I u 15000 I U 400 l u 390 I U 390 I U 380 I u 360 I U 360 I u 360 I U 340 I U I 390 I U 
420 I U 2000 I U 15000 I u 400 I U 390 I U 390 I U 380 I U 360 I u 360 I U 360 I U 340 I U ~ 390 I U 
420 I U 2000 I u 15000 I U 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U I 390 I U 
420 I U 2000 .I u 15000 I U 400 I U 390 I u 390 I U 380 I u 360 I U 360 I u 360 I U 340 I U I 390 I U 
850 13000 89000 510 430 520 380 I U 360 I u 360 I U 360 I U 340 f U I 390 I U 
420 I u 2000 I u 15000 I u 400 I U 390 I u 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U I 390 I U 
420 I U 2000 I u 15000 I U 400 I U 390 I U 390 I U 380 I U 360 I U 360 I U 360 I u 340 I U I 390 I U 

2800 23000 140000 2700 2100 1400 380 I U 360 I u 360 I U 75 I J 340 I U I 390 I U 
420 I U 2000 I U 15000 I u 400 I U 390 I U 390 I U 380 I u 360 I U 360 I U 360 I U 340 I U I 390 I U 
420 I u 970 I J 6900 I J 140 I J 390 I U 390 I U 380 I U 360 I u 360 I u 360 I U 340 I U I 390 I U 
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APPENDIXE 

Sieve and Hydrometer Analysis for SB-001 
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GEO-TEST, INC. 
3204 RICHARDS LANE 
SANTA FE. 
NEW MEXICO 
87f/J7 
(505) 471-110\ 
FAX (505) 471 -2245 

8528 CN.LE AJ.J>.MEDA NE 
ALBUQUERQUE, 
NEW MEXICO 
87113 
(505) 857-()933 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
~"007 

15) 526-6260 
AX (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box 399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM 0-422) 

Sieve Size Particle Dia. (mm) 
3/4" 
1/2" 
3/8" 
No.4 
No. 10 
No.40 
No. BO 
No.200 

19.000 
12.500 
9.500 
4.750 

2.0000 
0.4250 
0.1800 
0.0750 
0.0337 
0.0216 
0.0126 
0.0090 
0.0064 
0.0032 
0.0013 

0.JJ01 O.Dt 

Respectfully Submitted: 
GEO-TESl, INC. 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001 (2.0'-3.0') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
90 
85 
67 
56 
45 
27 

18.6 
12.2 
10.4 
9.9 
9.3 
8.1 
7.0 
5.8 

0.1 1 
GRAIN SIZE (mm) 

10 100 



BEo-iEsT 

GEO-TEST, INC. 
3204 RICHARDS LANE 
SANTA FE, 
NEW MEXICO 
87507 
(000) 471-1 101 
FAX (505) 471-2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE. 

NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 857-0803 

280&-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526-6260 
FAX (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box 300 Job No.: 4-40120 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

LC-38 Diesel Spill 

LC38-0SPL-SB-001(9.0'-10.0') 

SAMPLE: Soil.Sample, Delivered by Client on 
01/08/04 

SIEVE ANALYSIS (ASTM 0422) 

Sieve Size 
3/8" 
No.4 
No. 10 
No. 40 
No. 80 
No.200 

Particle Dia. (mm) 
9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0347 
0.0222 
0.0129 
0.0092 
0.0066 
0.0032 
0.0014 

Percent Passing 
100 
100 
99 
96 
69 

29.0 
19.8 
17.8 
16.8 
14.8 
13.9 
10.9 
9.9 

lf200 #80 #40 lltO 
100 

I I 
I-

i ! 
H-H--~1+1-m--l---+t'·l4+H-H-<-f-+l+HI tt 

ii i; 
~ eo ~ I v LI 
~ ; ! i r. 1 11 1; • 
VJ llO -4--+++++.J.H-A ·, 
~ I I It' u I •. I : . 41 
n. r----t--t- " .t··- I/ ! ! i l ! ! i 
~ "° · l _ __l._[_ _.J.illl_.. . t8l 
w i !illililH' i I Ii. i L! ·-1 
ffi c -HtH·1t t .. C- . -r-r- ~· ~t~ i i~ 
n. 

20 1 -! I LiJ,.!-i r-=J:' I I !+ L_J_ +µ' 
i i : ! . ! '.J : !-- l----t-t- ~- ,r-- : IT1 . H~ 

O t, , I·:: . · I I · I; 11 . : Ir . 

0.001 O.Dl 0 .1 tO 
GRAIN SIZE (mm) 

Respectfully Submitted: 
GEO-TEST, INC . .-----:? . 

,,,_____. ~--------------- -

~· . 



·'Ec-iEST 

' 

I 
! 

) 

GEO-TEST, INC. 
3204 RICHARDS LANE 
SANTA FE. 
NEW MEXICO 
87507 
(,'.)00) 471-1101 
FAX (505) 471-2245 

8528 CAllE ALAMEDA NE 
ALBUQUERQUC. 
NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 857--0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
68007 

·~) 526-{)260 
(505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box399 Job No.: 4-40120 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

LC-38 Diesel Spill 

LC38-DSPL-SB-001 (19.0'-19.51 

Soil Sample, Delivered by Client on 
01/08/04 

SIEVE ANALYSIS (ASTM 0-422) 

Sieve Size 
3/8" 
No.4 
No.10 
Nu.40 
No.80 
No.200 

Particle Dia. (mm) Percent Passing 
9.500 
4.750 

2.0000 
0.4250 
0.1800 
0.0750 

100 
100 
98 
19 
3 

2.3 

GRADATION ANALYSIS 

#200 #80 #40 #10 

100 : I T I I 1--. ~I 
! i I I I H-; Ji ! i 
~--T-r-·-- ----- -,-r-, ~ · f 1 : i 1 

~ 80 r I I - - -' -;1-+-

~ -~ ! ; I : : V : ·--+· 1- ' - j-- + 
w 60 ·-i--+--1 · ! 1 : , r , . , 
~ : i i ! I ; II : ! : 
a.. ! I I l ! - I/ I I : : : 

~ 40 I I ! I ii +---~--1 ~--·- ~ 
ffi20 ·' : I I ), : ! i i : 
Q.. ' , 1f-rl'" • 1 • I I · ! 

:--i :, I i : i 11 Y ' i • t L I ! ' i • j I ! . 1T:1 L ~/ ! -i--, i I t-1 ·--· · .. t··-- Ii· : ,·-,ti· 
0 ·l - ' ! ! ! i ! ; \ ' ' - I i I, 

O.Q1 0.1 10 
GRAIN SIZE (mm) 

ASTM 0-422 

Respectfully Submitted: 
GEO-TEST, INC. . 



BEo-IEsT 

GEO-TEST, INC. 
3204 RICHARDS LANE 
SANTA FE. 
NEW MEXICO 
87f:IJ7 
(500) 471-1101 
FAX (505) 471 -2245 

8526 CALLE ALAMEDA NE 
ALBUQUERQUE, 
NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526~260 
FAX (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box399 
WSMR. NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
3/8" 
No.4 
No.10 
No.40 
No.80 
No.200 

Particle Dia. (mm) 
9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0358 
0.0228 
0.0132 
0.0094 
0.0067 
0.0032 
0.0014 

Job No.: 440120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001 (22.0'-23.0') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
100 
99 
95 
50 

14.5 
12.0 
11.2 
10.4 
9.6 
8.8 
7.2 
6.4 

GRADATION YSIS 

ll2DO l80 ..co #10 

~ 80 

~ ~ 1---+-t-++-

a. 
~ «l+-......_.-+++-'--'-H-

~ 

o+-~._.., ........... ..,___._.,._.._;,..__"'--'-"-'-.......;..->+---'-+->-H+l-'l 
0.001 0.01 0.1 10 

GRAIN SIZE (mm) 

ASTM0-422 



l"'.1,EO-iEST 
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GEO-TEST, INC, 
3204 RICHARDS lANE 
SANTA FE. 
NEW MEXICO 
87flJ7 
(505) 471-1101 
FAX (505) 471-2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE, 

NEW MEXICO 
67113 
(505) 857-0933 
FAX (505) 857-0803 

2805-A lAS VEGAS CT. 
lASCRUCES 
NEW MEXICO 
ol\007 

'5) 526-6260 
. r\X (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box 399 Job No.: 4-40120 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

LC-38 Diesel Spill 

LC3~DSPL-SB-001(29.0'-30.0') 

SAMPLE: Soil Sample, Delivered by Client on 
01/08104 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
318" 
No.4 
No. 10 
No.40 
No.80 
No.200 

Particle Dia. (mm} 
9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0318 
0.0203 
0.0119 
0.0085 
0.0061 
0.0030 
0.0013 

G 

Percent Passing 
100 
100 
100 
99 
80 

50.4 
43.2 
41 .8 
39.0 
37.6 
34.8 
30.6 
22.3 

#200 lf80 #40 #10 
100 

LJ !l!l!i I I, .. -I 
-+~r . I f ';: w I i I i ' .' , I I ! i ! j v 
~~1'"'1' I I : . , , j~I_ 

~ i l I , I ,j 11 ' f . 

-~ I i 1 li l! I ti ' L· 11 :1 I ! I !!1 ~ ~ t· • f 11 ' 

! : : 1 I I'. ! ! i · Ii f !! 
I • I I ' ' I . ! - ++. .. l t•-H+ttl f 
~ I I i ~ " I ' i I ; I 0 

0.001 0 .01 0 .1 

/T I 
v' I I 

I -r ..l! I 

! :111 
! - I! I 

I i ~! I 
f " 

I j 'I i• I 

1· ~t '! ; i :T: 
1 ·1+·! : I I ' 

GRAIN SIZE (mm) 
ASTM D-422 

Respectfully Submitted: 
GEO-TEST, INC. 

_ ,. 

I I 
I 



Bec-iEsT 

GEO-TEST. INC. 
3204 RICHARDS LANE 
SANTA FE. 
NEW MEXICO 
87507 
(~)471-1 1 01 

FAX (505) 471 -2245 

8528 CAUE Al.AMEDA NE 
ALOUQUERQUE, 
NEW MEXICO 
87113 
(5().5) 857-093.3 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526-6260 
FAX (505) 523-1660 

February 2. 2004 

Mevatec Corporation 
PO Box399 
WSMR. NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
3/B" 
No.4 
No.10 
No. 40 
No.80 
No.200 

Particle Dia. (mm) 
9 .500 
4.750 

2.0000 
0.4250 
0.1800 
0.0750 
0.0247 
0.0161 
0.0099 
0.0071 
0.0052 
0.0027 
0.0012 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-0SPL-SB-001(34.0'-35.0') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
100 
99 
97 
95 

90.0 
83.0 
78.4 
69.4 
64.9 
60.3 
52.8 
40.7 

#200 #80 #40 1110 

~m ~1 --t----i---ttt-tttt---.rr++H+ttt~t-t-""1"+-t+t't~-t-t-++-ttt-

~ m m +--1-~"i-H-j+-~~H+t+I~-+ 
~ ~,-7=t-++ttttt----l-+-+H+Hf-~1-t--t-+;~'"l-1-~l--I 
'Z 40 1 

~ T i I' 

a. 20 ! l ~' ! I 

o i ~ T ..... 1 ~-+!· .... '. • ~'-t-++++H+-~ 

0.001 0 .01 O.t 10 
GRAIN SIZE (mm) 

ASTMD-422 



"EO-iEST 
. ) . 

) 

GEO-TEST, INC. 
3204 RICHARDS LANI: 
SAMA FE. 
NEW MEXICO 
87507 
(000) 471-1101 
FAX (505) 471 -2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE, 

NEW MEXICO 
87)13 
(505) 857-()933 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 

' 'i) 526-6260 
I (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box399 Job No.: 4-40120 
WSMR, NM 88002 

PROJECT: LC-38 Diesel Spill 

SAMPLE LOCATION: LC38-DSPL-SB-001(39.0'-40.0') 

SAMPLE: Soil Sample, Delivered by Client on 
01/08/04 

SIEVE ANALYSIS (ASTM D-422) 

·Sieve Size 
318" 
No.4 
No. 10 
No.40 
No.80 
No.200 

Particle Dia. (mm) 
9.500 
4.750 
2.0000 
0.-4250 
0.1800 
0.0750 

. 0.0314 
0.0203 
0.0121 
0.0087 
0.0063 
0.0031 
0.0013 

100 

~ 80 

~ 
ii.i 60 +---+-<1--+-++>+H 

Percent Passing 

I 
I 

i 

100 
100 
100 
90 
84 
55~0 

44.9 
40.9 
35.6 
33.0 
29.0 
23.8 
18.5 

#200 #80 #.co #10 

I 

I/ 

I i -+-+-++ ..... t--i---i-t-+-+ l+t----i-->-+-H~ 

~ •'I 
D.. ! I ·1 ir' 
f- ~ V H'-++tii+--~-1-+++1+++--~ _I,, z -~ - ' ' .. ' ; '·-
w j' \.-' [/ ! 1-':1111 ' I • 

D.. 2G I - - ----.-+--+++H-1 ffi '-"'...- :'! 111 ! ;:·11 r · -i~~ t-Tl 
- i ! '. - ~J.W.~l : l _j___J_ 1· 

I ',• 'I ,: '. ··' 1 ~ ! ; I • ' 1 i l I I ! ; : i, I 0 . I • I. l . I I I 1 1• , I . 

0.00t 0.01 O.t 10 
GRAIN SIZE (mm) 

ASTM0-422 

Respectfully Submitted: 
GEO-TEST, INC. 

~'::::?-----



BEo-IEsT 

GEO-TEST. INC. 
3204 RICHARDS LANE 
SANTA FE. 
NEW MEXICO 
87507 
(505) 471-1101 
FAX (505) 471 -2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE. 
NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 1157-{)803 

2805-A LAS VEGAS Cl 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526-6260 
FAX (505) 523-1660 

February 2. 2004 

Mevatec Corporation 
PO Box399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
3/8" 
No. 4 
No.10 
No.40 
No. BO 
No.200 

Particle Dia. (mm) 
9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0309 
0.0198 
0.0116 
0.0082 
0.0059 
0.0029 
0.0013 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001(49.0'-50.0') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
100 
99 
97 
80 

49.6 
42.7 
40.1 
38.8 
37.6 
36.3 
32.4 
25.9 

GRAD NANALYSlS 

#200 #SO lJ40 #10 

0 ,001 0 .01 0 .1 10 
GRAIN SIZE (mm) 

Respectfully Submitted: 
GEO-TEST, INC. 



'.EC-iEST 

) 

GEO-TEST. INC. 
3204 R1CHARDS LANE 
SANTA FE, 
NEW MEXICO 
87507 
(505) 471 -1 101 
FAX (505) 471 -2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE. 
NEWMEXJCO 
871 13 
(505) 857-0933 
l'l\X (606) 867--0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
-;')5) 526-6260 

Ix (505) 523-1660 

February 2, 20Q.i 

Mevatec Corporation 
PO Box399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 
Sieve Size Particle Dia. {mm} 
1.5" 36.750 
1" 24.500 
314" 19.500 
1/2" 12.500 
316" 9.500 
No. 4 4.750 
No.10 2.0000 
No. 40 0.4250 
No. 80 0.1800 
No.200 0.0750 

0.0314 
0.0200 
0.0119 
0.0085 
0.0061 
0.0031 
0.0013 

O.D01 O.o1 

Respectfully Submitted: 

~---~~ 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001(52.0'-53.0') 

Soil Sample, Delivered by Client on 
01/08104 

Percent Passi119 
100 
85 
82 
n 
75 
71 
67 
60 
48 

30.3 
23.1 
22.4 
19.6 
18.2 
16.8 
13.3 
9.8 

«lllOll90 ..a 910 

0.1 t •• ... 
GRAIN SIZE (mn) 



Gec-iesT 

GEO-TEST, INC. 
3204 RICHARDS LANE 
SANTA FE, 
NEW MEXICO 
87507 
(505) 471 -1 IOI 
FAX (505) 471-2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE, 

NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526-6260 
FAX (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size Particle Dia. (mm) 
318" 
No.4 
No.10 
No. 40 
No.80 
No.200 

9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0359 
0.0231 
0.0134 
0.0096 
0.0068 
0.0032 
0.0014 

0.001 

ASTM0-422 

Respectfully Submitted: 
GEO·TEST, INC • . 

0.01 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001 (59.0'-60.0') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
100 
100 
99 
64 

20.7 
16.1 
12.0 
10.7 
9.4 
9.4 
8.0 
6.7 

ATION ANALYS S 

0.1 
GRAIN SIZE (mm} 

10 



) 

GEO-TEST. INC. 
3204 RICHARDS lANE 
SANTA FE. 
NEW MEXICO 

. 87507 
(50.'5)471-1101 
FAX (505) 471 -2245 

8528 CAill ALAMEDA NE 
ALWQUERQUE, 
NEW MEXICO 
8711~ 
(50.'5) 657-Q933 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 

. ~) 526-{)260 . 
" (505) 523-1660 

February 2. 2004 

Mevatec Corporation 
PO Box399 Job No.: 4-40120 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

LC-38 Diesel Spill 

LC36-DSPL-SB-001 {69.0'-70.0') 

SAMPLE: Soil Sample, Delivered by Client on 
01/08/04 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
No.40 
No.80 
No.200 

Partide Dia. (mm) 
0.4250 
0.1800 
0.0750 
0.0060 
0.0044 
0.0022 
0.0010 

Percent Passing 
100 
98 

92.5 
BS.5 
80.0 
78.6 
74.5 

1200 ;f80 t40 110 
100 

I .Ir 
~ 80 
~ 
C!) 
z 
m 60 
<( 
a.. 
I-z 40 
UJ 
(.) 
et: 
UJ 
a.. 20 

0 

! \jJ~ .__ 
I 

I, I 
-- -

L-- ! 

I I i-- Ii ! . 

I l ! I I 

.. Jttt - I ! i I 

i i ! i Ji i 

. -1 --~ - _J __ , , I m1!r ! ! . I-+ . .. . , 
I I Ii I . . I .. ~ l I I Ii j l ! : ' 11 

·' · t-l·+t . 
I • . 'I' !I !ii i i : ! I d 

0.0001 0.001 0.01 0.1 
GRAIN SIZE (mm) 

ASTMD-422 

I 

I 

I 

i 
i 



BEo-iEsT 

GEO-TEST. INC. 
3204 RICHARDS LANE 
SANTA FE, 
NEW MEXICO 
87f/J7 
(505) 471-1101 
FAX (505) 471-2245 

8528 CAllE ALAMEDA NE 
ALBUQUERQUE. 
NEW MEXICO 
87113 
(505) 857-0933 
FAX (606) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526-6260 
FAX (505) 523-1660 

February 2 , 2004 

Mevatec Corporation 
PO Box399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM 0-422) 
. Sieve Size Partide Dia. (mm) 
112" 12.500 
318" 9.500 
No. 4 4.750 
No. 10 2.0000 
No. 40 0.4250 
No. 80 0.1800 
No.200 0.0750 

0.0325 
0.0210 
0.0123 
0.0088 
0.0062 
0.0031 
0.0013 

D.ll01 

ASTM D-422 

0.01 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001 (75.0'-n.O') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
98 
96 
95 
94 
90 

46.2 
37.2 
33.2 
30.6 
27.9 
27.9 
25.3 
21.3 

0.1 t 
GRAIN SIZE (mm) 

10 100 



) 

GEO-TEST, INC. 
3204 RICHARDS lANE 
SANTA FE. 
NEW MEXICO 
67507 
(505)471-1101 
FAX (50.5) 471-2245 

8528 CALLE AlAMEDA NE 
ALBUQUERQUE, 
NEW MEXICO 
87113 
(50.5) 857-Cl933 
~AX (505) 857.0803 

2605-A lAS VEGAS CT. 
lASCRUCES 
NEW MEXICO 
PllfJQ7 

\) 526-6260 
.I. (50.5) 523-1660 

February 2. 2004 

Mevatec Corporation 
POBox399 

. WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
3/8" 
No.4 
No. 10 
No. 40 
No. BO 
No.200 

Particle Dia. (mm) 
9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0273 
0.0178 
0.0105 
0.0076 
0.0054 
0.0026 
0.0012 

Job No.: 4-40120 

~C-38 Diesel Spill 

LC38-DSPL-SB-001 (79.0'-80.0') 

Soil Sample, Delivered by Client on 
01/08/04 

Percent Passing 
100 
99 
99 
09 
93 

62.9 
47.4 
44.5 
41 .6 
39.7 
38.7 
34.9 
31 .0 

GRADATION XSIS 

#200 #80 #40 IJ10 

0 .001 O.Ot 0 .1 10 
GRAIN SIZE (mm) 

ASTM D-422 



bED-iEST 

GEO-TEST. INC. 
3204 RICHARDS LANE 
SANTA FE. 
NEW MEXICO 
87'3J7 
(505) 471-1101 
FAX (505) 471-2245 

8528 CALLE ALAMEDA NE 
ALDUQUrRQU[, 

NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 857--0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 
(505) 526~260 
FAX (50.5) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size Particle Dia. (mm) 
315-

No. 4 
No. 10 
No.40 
No. 80 
No.200 

9.500 
4.750 
2.0000 
0.4250 
0.1800 
0.0750 
0.0336 
0.0214 
0.0125 
0.0089 
0.0063 
0.0031 
0.0013 

0.001 

ASTM~22 

Respectfully Submitted: 
GEO-TEST, INC. 

~ 

0.01 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001(89.0'-90.0') 

Soil Sample, Delivered by Client on 
01/08104 

Percent Passing 
100 
100 
100 
99 
73 

28.9 
24.2 
23.3 
21 .3 
21.3 
20.4 
18.4 
15.5 

ll200 #80 #40 

l I I ··l · ~tw 11 n 
! J. ~ i 

. : I 

0.1 
GRAIN SIZE (mm) 

ID 



1-..Eo-iesT 
) 

GEO-TEST, INC. 
3204 RICHARDS LANE 
SANTA FE. 

· NEW MEXICO 
87ff.J7 

. (505) 471-1101 
FAX (505) 471-2245 

8528 CALLE ALAMEDA NE 
ALBUQUERQUE. 

NEW MEXICO 
87113 
(505) 857-0933 
FAX (505) 857-0803 

2805-A LAS VEGAS CT. 
LAS CRUCES 
NEW MEXICO 
88007 

'\5) 526-0260 
.k (505) 523-1660 

February 2, 2004 

Mevatec Corporation 
PO Box399 
WSMR, NM 88002 

PROJECT: 

SAMPLE LOCATION: 

SAMPLE: 

SIEVE ANALYSIS (ASTM D-422) 

Sieve Size 
316M 
No.4 
No. 10 
No.40 
No.BO 
No.200 

Particle Dia. (mm) 
9.500 
4.750 
2.0000 
0.4250 
0.1800 

. 0.0750 
0.0273 
0.0176 
0.0103 
0.0072 
0.0052 
0.0025 
0.0011 

Job No.: 4-40120 

LC-38 Diesel Spill 

LC38-DSPL-SB-001 (96.S-97.5') 

Soil Sample. Delivered by Client on 
01/08/04 

Percent Passing 
100 
100 
100 
99 
92 

77.6 
68.4 
65.6 
62.8 
62.8 
61 .4 
57.2 
50.3 

GRADATION A YSIS 

#200 #80 #CO #10 

0.001 0.01 0.1 10 
GRAIN SIZE (mm) 

ASTM l>-422 



.) 

) 
APPENDIXF 

Contaminant Plume Models 



Figu re 3 

LC-38 
Geochemical Fence Diagram 

TPH DRO (ppm) 
Northwest View 
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Figure 4 

LC-38 
Geochemical Fence Diagram 
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Figure s 

LC-38 
Geochemical Fence Diagram 

TPH DRO (ppm) 
Southwest View 

TPH ORO 
110,000 

90,000 

70,000 

50,000 

30,000 

10,000 

Highoit Contaminant Conccntr.ttions 

Figutt 6 

LC-38 
Geochemical Fence .Diagram 
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Figure 7 

LC-38 
Geochemical Block Diagram 

TPH DRO (ppm) 
> 10,000 ppm 

Northeast View 

TPH DRO 
110,000 

90,000 

70,000 

50,000 

30,000 

10,000 

Figu~8 

LC-38 
Geochemical Block Diagram 

TPH DRO (ppm) 
> 50,000 ppm 

Northeast View 
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LC-38 
Geochemical Block Diagram 

TPH DRO (ppm) 
> 75,000 ppm 

Northeast View 

TPH DRO 
110,000 

90,000 

70,000 

50,000 

30,000 

10,000 

Figure to 

LC-38 
Lithology Fence Diagram 
TPB DRO Contamination 

Northwest View (above) 

Approximate lone of 
TPH Contamination 
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Figure 11 

LC-38 
Lithology Fence Diagram 
TPH DRO Contamination 

Northwest View (below) 
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Table F-1. TPH (ppm) Detections Compared to Sample Collection Depth Interval. 

··.····;<;~;~~:ifr-"~f(•1fi'''°""· !JH".02' .i SIH02 SB-001 ))epth Interval 
West-E1ut . · . . :Tll!h>'.t . ·c'i·c;;i . . . ' TPU , TPH ·" TPH TPH bgs 

• , \ I J\~,~~;~i~:it'.: ({~l.·6r~~l~~\{~~ ··. . _, ,, , ' ;999,36 ft 
.. · 999.70 ft 1,004.19 ft 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 I.I 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 I.I 
105-106 
106-107 
108-109 ND ND ND 



Table F-2. TPH (ppm) Concentrations Referenced to Relative Elevations Where Detected. 

'. 

" :~D':'~~~;~;-
. 

'' N,- ·. 

S.8:-0Q7 B}J;o2 
,:: 

SB-Q02 SB-001 
Elevation · 'fl% .TPH TPH TPH 

I •·· . . ', ·' :'l,ij02,S, ft.· 
1

{:))!9~•1.~ ~ft .99~:36,ft 999 .. 70,ft l,004.19 ft 1,002.63 ft 
<;: ,:,,::::.:/.'-';"i,•o:•';'. ,' ,1/:/ ,I • 

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 l.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 t.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 LI 
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 l.4 ND 
924 76 
923 
922 
921 ND 2.2 
920 ND l.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 I.I 
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 



: ;::,pjpszderable care was exercised in developing this sofnvar 
·. · RAM Group~ Inc. makes no warranty regarding the accurac 

t;: ~~all not be held liable for any damages resulting from its i. 
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Tier 1 Report Forms 

Risk-Based Decision 

Making For Petroleum 

Releases At 

Underground Storage 

Tank Sites 

In New Mexico 

SITE NAME: Launch Complex 38 · 

SITE LOCATION: Nike Avenne 

SITE ID: . LC-38 . 

FACILITY ID:· White Sands Missile Range. 

SUBMITTAL DATE: March 31, 2004 

PREPARED BY: NeU V. Maimer 

REVIEWED BY: 

--

-



) 

1. Executive summary. 0 
2. Site conceptual exposure scenario. 0 
3. Justification for pathways complete and incomplete. 

Residential (child and adult). 0 
Commercial worker. El 

Construction worker. 0 

4. (',ompari~nn nfTier I RBST .s with representative site concentrations. 

On-site receptors. 

Resident (child and adult). 0 

Commercial worker. 0 

Construction worker. 0 
Off-site receptors. 

Resident (child and adult). 0 

Commercial worker. D ) 
Construction worker. 0 

5. Tier l groundwater protection - no petition for variance to WQCC standards required. 0 

6. 
Tier 1 groundwater protection - petition for variance lo WQCC standards required. D 

7. Tier I applicllblc tllrg.;t lcvcb for vruiows media. 0 

8. Tier 1 conclusions and recommendations. 0 

9. References and protocol. 0 



Maps 1-6 are part of14 Day Report and maps 7-10 are part of Investigation Report. Update and resubmit as 
appropriate. 

Note: Maps may be combined, as appropriate. 

1. TopollJ'llphic map. 

0 

2. Site map with UST system location(s), including tank ID number(s). D 

J Site map with utility loc:ations. D 

4. Land use map (radius of 1,000 feet). D 

5. Receptor survey map: with detailed land use in the vicinity of the site (at least 1,000 feet in the downgrndient 0 
direction and one property deep on all other sides including across the street). 

6. Area map with water use well locations: within one mile radius of the site (the wells on the map must be D 
labeled). Maps must also indicate the location of surface water drains including but not limited to streams, 
lakes and well head protection areas, within a 500 foot radius of the site. 

7. NAPL thickness contour map. D 

8. Area geologic map. D 

9. Groundwater gradient map: contoured map with the predominant flow direction from the most recent gauging D 
event (odd 1>dditional lllllp3 if the flow direction fluctuAk;;s). 

10. 

1 I. 

12. 

Soil and groundwater concentration contour maps showing boring and well locations and concentrations in 
each: for benzene, MTBE, total BTEX, and Total PAHs from the most recent sampling event. 

Map identifying the location of data points used to calculate representative soil concentrations protective of 
groundwater. 

Map Identifying POE(s) and POC(s): for both current and future conditions. 

ADDITIONAL MAPS: 

0 

D 

D 



Aattaehments land :2 are part of 14 Day Report and attchments 3-7 arc part of Investigation Report. Update and 
resubmit as appropriate. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Most recent UST system test results. 

Vapor screening results for utilities. 

Estimation ofNAPL present: Estimated thickness vs measured thickness ofNAPL. Include calculation brief 
for estimated thickness. 

Monitoring well construction diagram. 

Representative soil boring logs: cross-section(s) showing the stratigraphy of the site and the extent of 
contamination. 
Historical groundwater monitoring data for all the monitoring wells. Include any data collected from 
temporary wells or borings. 

Contaminant concentration and depth to groundwater vs. time graphs for wells with four or more sampling 
events. 

D 

0 

D 

0 

0 

0 

D 

8. Descril:>tion of the logic used in the selection of data for calculation of representative site concentrations. for on 0 
site and off-site media. Provide raw data selected and representative concentrations. 

9. Justification for the selection of POE(s), POC(s), and groundwater standards (MCLs vs. WQ!X standards). D 

ADDmONAL ATTACHMENTS: 

bboratory analytical teport(~)·not previously submitted'°· the depaitm~t .. 

) 



INEW MEXICO RBDM 

SITE ID: LC-38 FACILITY ID: White Sands Missile Range I 
SUBMITfAL DATE: 31-Mar-04 

Facility name: 

Facility address: 

Status of UST system: D Active 0 Inactive 

Ground surface condition: 
.. 

Estimated volume and type ofproduct(s) released: 31,000g(l!lo1111 of Diesel #2 

Has any vapor impacts been identified? 0 No D On-site 0 Off-!!ite 

If yes (check all that apply): 

Is soil contaminated? 

Is there any contaminant-saturated soil? 

Is groundwater contaminated? 

Has the source of release been identified? 

Has NAPL ever been detected? 

Was NAPL remove<.!? 

Was NAPL detected in the most recent sampling event? 

Has surface water been contaminated by the release? 

Shallowest depth to groundwater (ft bgs. ): 

Average depth to groundwater (ft bgs.): 

Has a drinking water supply well been contaminated by this release? 

If yes 

0 No further action under tier I 

0 Compliance monitoring 

D Utility corridor 

D No 0 

0 No D 
0 No D 
0 Yes D 
D Yes 0 
D Yes El 

D Yes 0 
D Yes 0 

23257 

2i5.75 

D Yes 0 
D Drinking 

D Subsurface 
structures 

On-site D 
On-site D 
On-site D 

No 

No 

No 

No 

No D Uknown 

No 0 Unknown 

D Irrigation 

0 Remediate to tier I RBSLs and WQCC standards to achieve no further action 

0 Perform interim remedial action and then re-evaluate 

0 Perform tier 2 evnluntion 

0 Petition WQCC for approval of alternative groundwater standards 

D 

Off-site 

Off-site 

Off-site 

D 

D 

D 

Above surface 
structures 

------

Suspected 

------
Suspected 

Other 



NEW MEXICO RBDM 

SITE ID: LC-38 

DMEDJA 

IAirVaton 
I 
I 

lsurficid Soil Wind EnioioWDispersiool 
Volatili2lllioo/Vapor M!gradon 

lsubsur"uce SoiiJ VolatiliutioWV;!pOf Migntioo 

l0rountW11tcr 

Volatilization/Vapor Migration 

DliJilW>ilWa1tt 

Con1anina.nl-saturated adl present? 

fN011aq\OOU5 phase liqllid. present? 

UtiJitici lhreatem:d '} 

Surfkc< Witcrs within a SOO (oat radius? 

Ecdo;ical Receptors'! 

Leachili:i io 1'1'0llndwa1~ 

·"-..,,_~ .. ~ 

r-

~ 
1:-C 
1--

YES NO 

00 
00 
00 
00 
00 
00 

TIER 1 REPORT FORi\l '\O. ! -SCES 

lnhalat!on (lndoon) 

Inhalation (Outdoors) 

Inhalation (vaport 4t par1i<ul•tts) and 
Denna! Coolact and IDgostioll 

lnbalation Qudoors) 

lnhal&tion (Outdoors) 

Donna! Cootact and Jnscalion 

b>hal&tion l)ndoon) 

lnhal&tion \Ouldooa) 

maestian 

- -- -

FACILITY ID: White Sands Missile Range 

CURRENT LAND USE FUTURE LAND USll 

I 
.j. .j. 

ON-SIT.E OFF-SITE 
I I 

+ + + + + + ~ + 

~ ~ j G 

~ ! 
.I 

:! i 
"' "' "' . < 

I ·j " j ~ 1 J t j ~ ~ "' ~ 
NA NA N> NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA NA w. c I NAI NAI NAI NA' 

NA NA NA NA NA NA NA 

NA NA NA c NA NA NA 

NA NA NA c NA NA NA 

NA NA NA NA NA NA NA 

!IA NA NA NA NA NA NA 

MA NA NA NA NA NA NA 

[D Indicates potentially completed pathways 

NA Not appicable as per tile NMED policy 

NA 

NA 

NA 

NA 

NA 

NA 

I 
.j. 

ON-SITE 

+ + + + + 

:!! i ! ! 
~ Q ~ 

1 
8 

I 
n ';! 

~ .ii 
s <.> ~ ~ 

NA NA NA NA NA 

NA NA NA NA NA 

I NAI NA,NAI c I NA 

c c c NA NA 

NA NA NA c NA 

NA NA NA c NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

For coruttuction worker, no distinction is made between the surfi<ial and subsurface soils. 

\._,,jjii' 

+ 
OFF-SITE 

I 
.j. + 

~ ! 
"' " l 4 

~ 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

+ 

I 
·1 
d 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

·~ 



NEW MEXICO RBDM TIER 1 REPORT 

SITE ID: LC-38 I FACILITY ID: White Sands Missile Range 

I SUBMITTAL DATE: 31-Mar-04 --f PRiPAiiDBY:-:Nen V. Maimer I 
1;"·"- ,,. :•:··:1:· . 1 ~v '·•P ~· -1<1_:1, ;!: •• t'. i:!ff lJ.1..: • Hi.:~hittinlJ~rnill;i\uth\~Utf"':·.~~~:'•:1.1:.1i•iih1~1it1;1(mtHwhti111a1· u~t tE~, !H1!mm.1 ;, ~.!!..'•l 

ROUTES OF EXPOSURE 

SURFICIAL SOIL 

Ingestion, outdoor inhalatio1 of vapors and particulate matter, 
and dermal contact 

SUBSURFACE SOIL 

Indoor inhalation of vapors (only when depth to contamination 
is less than 15 ft bgs) 

GROUNDWATER 

Indoor inhalation of vapors (only when depth to groundwater is 
less than 15 ft bgs) 

Cl 
NC* 

NC 

NC 

NC 

Ingestion (only when groundwater is used, from an impacted 01·' . NC 

site well, for drinking ) 

SURFICIAL SOIL 

Ingestion, Outdoor Inhalaticn of Vapors and Particulate Mattei, 
and Dermal Contact 

SUBSURFACE SOIL 

Indoor inhalation of vapors (only when depth to contamination 
is less than 15 ft bgs) 

GROUNDWATER 

Indoor inhalation of vapors [only when depth to groundwater is 
less than 15 ft bgs) 

Ingestion (only when groundwater is used, from an impacted o'. 
site well, for drinking ) 

NOTE: 

NC 

NC 

NC 

NC 

CURRENT CONDIDONS 

JUSTIFICATION Cl 
NC* 

Site is i11rinactlvefuel storage tanl: closed from the general I.· NC 
public. 

Site Is a11 {n"crlve fuel storage tant cliJsedfro11r the geaeral c 
p~b/lc. 

Site is an ituzdlve fuefstorage umidosedfrom the general I · NC 
pubuc · · 

FUTURE CONDITlONS 

JUSTIFICATION 

Closed to pllblie. ·Located. on WS1111l whose 111 ission is support 
· of 1nl.~sile lelielopment 4lUI test pro:rams. 

Assuming 11 typical'co1isM1ctlon de1th iJ/ 15 feet, possible vapor 
migration iftiirectly1ltler source arta. 

Glosed!opublic. L0Cl!ted'<ii1 WSMR wl1ose 111issio11 is support 
of ini#!ie ~~pnl'ent and llJ$f pro:rams. 

Ne; . lfPS.co11te1!tof moretl1a1d,OOOmllligram:vperlitiir(mglL). No 
~~(R,gro1111th,llater or. agrlcultural .Tvppty wells located witllla a 

1mlltl .. HmP·•··· . .. . !. . .... .",;m..i, lj~;jfl,~!LJ~!fi.f;f!j!::;iiiit~rli~i1~.fig~;~~ .. i.~.1 .... ,.,\,, .. : ..... , . 

Soll coma111inatlo11 confuted to site. No residtmtiai offeite NC 
receptors witllill J 0 mile rad.iitS. · 

Soil co11tami1111tto11 cot1jlilt4 to siu, No reside11tiat ojfsiitl I NC 
receptors within a JO 111iie radius. 

·Depth to irou111Jwmrisover i.zofaei bgs. Reant sam~gj f!IC 
Jni!icateil no diesel co111111nliintion; .. 

No off-sit~ wells are impacted-; I NC 

Soll conta11Jinaiio11 confined to site. No residl!lltial ojftlte 
receptors with/11 IO. mlle radius. · 

Soil coiztmnlniztiqn ~njllied to si~ No resUJential ojJ'she 
. r~cepwn witl1b1 (I lo ·1i1J/e.radlus. 

· Conditl01is diiicribd· under "currer.t conditio11S"'ai·e expected 
to be.fi,a!ifl~f.n~f!l. 't/115/iJ~e. :ws~R will maintain 
· · · ittistt/ltlvil',Ca't/tti)l.ot:thesite adinflitltum. 
No-off"8ltif1t1ell~ ffj'ffj«fd f(} b~ U,1p1fcied. WSMR will 
nialntabi admlnMrailYe ';;ti;i1rol 0111*' iJu, range,: sifi! boundaries 
·1Pill re1n11in same as c1;rrent. 

'* C : Complete Pathway,_ NC : Not C:omplete _ ____ ____ _ Page ! __ of 



NEW MEXICO RBDM 

SITEID: LC-38 

ROUTES OF EXPOSURE 

SURFICIAL SOIL 

Ingestion, outdo~r inhalation of vapors and particulate matter, and 
dermal contact 

SUBSURFACE SOIL 

Indoor inhalation of vapors (only when depth to contamination is less 
than 15 ft bgs) 

GROUNDWATER 

Indoor inhalation of vapors (only when depth to groundwater is Jess 
than 15 ft bgs) 

Ingestion (only when groundwater is used, from an impacted on-ate 
well, for drinking ) 

NC 

NC 

TIERl 

JUSTIFICAflON 

Site is au i1utctive fiiel storage taut. c(osed from rhe general 
public. 

Site Is aa J11active jluJ storage t1111l dosed fro111 //1e ge11eral 
pub/k. 

NC 

c 

NC I.' Siteisaubuictlvefiu1$tiJragetiud:closedfrointhegenei,at, :1 NC 
publlc. · ·· · · 

NC I n>S co11tent of more than 8;000·1iflligr~nr,s.per litu (mglL°J... NC 
No potablt groull!fwlltef '" agricilltwal. iupp{v wells. located • l . . .. . .. 

JUSTIFICATION 

Closedto public.. Located on WS/lfR whose mb'!>ion is s11p110rtof 
missile derelopment aml U!stprograies. 

Assu111(11g i typical constructiou deplh of 15 feet, posslbl2 vapor 
mlgffziion if !ifrectly. over 1W11rce aren. 

Closed i1i/,iiii/jc •. ~iated 'On WSMR wliose mission is s11pporto/ 
11$sile.devel,opmeiit aiiil tesJ.progra111s, 

. ·.··. ;; · .... 

··:;: ;;~t:)~W~!·f;:~~h:?J ··,: :::~.'.:'.i'.!~l11WH1~hl~i~!l!lir'··:,··: Hinl~:~·l:~ . l!.Wll~~Ui.ti~fo •• :-cr-.:-·_r. 

Ingestion, Outdoor Inhalation of Vapors and Particulate Matter, and 
Dermal Contact 

SUBSURFACE SOIL 

Indoor inhalation of vapors (only when depth to contamination is less 
than 15 ft bgs) 

GROtNDWATER 

Indoor inhalation of vapors (only when depth to groundwater is less 
than 15 ft bgs) 

Ingestion (only \\hen groundwater is used, from an impacted off-lite 
well, for drinking ) 

NOTE: 
* C : Complete Pathway, NC : Not Complete 

NC 

NC 

NC 

NC 

Soil contaminriiion C>Jnjined to !>l'tt. No t'e!>ide111ial offtUe. 
receptoJS withi11 JO,mile rndi11.y. 

· · &iJ commiiina.tion CIJllfiJietl .to. sitt. No rosiilentlal off.site. 
receptors within 10 miJe riidiu$. · 

· bcpt/1tti,i1ounr{w11ter is over.220 feetbgs • .R.eceilt sampling 
hulicateJ 1io ·toHttu1d11a1ion. · 

No ojf..ilie wells are imp~cted. . 

·,_,; 

NC 

NC 

&ill ciiiitimmation·confuied to site. No residential i>ff.'iite 
reatptois 1iii~in, 10 mile radius. 

SoiJCimtu'll100!,tioii ''linfif!ed to site. No reslt/entW offsite 
receptors. Hlthi1I J0.m0e. radius. . 

NC I Cotiditio11s d{JScribeli 1mder "c11rre111 cotU/itilms" are expecJed ro 
be mab•tai•ed in /he.j111,,ra. . WSM R will maintai11 admhiistratii:e 

· t:Ontrol iJf'ihesiUuJd li1ilnitunt. 
NC · ·I No ojf..SliJJwtil/s IU",I!. ~CWl/to. be i111pacted. WSMR will 

· maintain adminlstrUtlvii.<Vintrol over t/1e range, site bo1111darles 
will remai11 same. as· current •. 

Page2of 
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~ 



NEW MEXICO RBDM TIER 1 REPORT 

SITE ID: LC-38 I FACILITY ID: White Sands Missile Range 

/ SUBMITTALDATE: 31-Mar-04 PREPAREDBY: NeilV.Maimer 
:··~·::y\i;;!bli'.::~;!(':~·.>::-..: . '! 11 ~'t!~irif~~.i."l·f1 

ROUTESOFEXPOSURE 

SOIL WITHIN THE TYPICAL CONSTRUCTION DEPTH 

Ingestion, outdoor inhalation of vapors and particulate matter, and 
dennal contact 

GROUNDWATER 

Outdoor inhalation of vapois 

SOIL WITHIN THE TYPICAL CONSTRUCTION DEPTH 

Ingestion, Outd~or Inhalation of Vapors and Particulate Matter. 
and Dermal COii tact 

GROUNDWATIR 

Cl 
NC* 

c 

NC 

NC 

CURRENT CONDITIONS 

JUSTIFICATION 

Assumlug typlcilJ. c1111stntciio11 tlf[Jtll of.I 5 fut, possible 
vapor ai1dparticulat.e iniinltit,on;dermal contact •. 

/Jepth id groundwattr L' 11ver ZZC feet bgs; Jl11Cef!t sampli11g 
ind/cotes IUJ cimtamii111tlon. · · 

Source uot located offtlte. 

Cl 
NC* 

c 

NC 

FUTURE CONDITIONS 

JUSTIFICATION 

· Aii:iumiff,: t.>'Pi¢ construction depth of I 5 feet, possible 
vapor and particuiau l1il1aiati1m, dennal conl4ct. 

Depth togr11und111ater is. over 2.20 feetbgs. Recem ,fampllnz 
indicate$ no. contamiaatl011. 

NC · 1 · Source not liJCllted ojfsite. 

NC Source _uot located offsite. -, NC Sq1irce not /iJcat'lld ojfsiie: 
Outdoor inhalation ofvapo1s 

l'.iQill 
'" C : Complete Pathway, NC : Not Complete 
No distinction is made between surficial soil and subsurface so:l for a construction wo1ker within the zone of oonstruction since 
subsurface soil 1I1ay be brought to the surface durin!l construction/excavation activities. 

_;, 

Pa1:e 3 of -------



NEW MEXICO RBDM 

SITE ID: LC-38 

ln&CStioc.inhalatfon.and dermal contact 

CONTAMINANTS 

OF 

CONCERN 

ORGANICS 

Benzene 

Tolucoe 

1,2-Dichhroethane (E: 

MTBE 

Represertative 

canccntmUon 

[my'ls] 

POLYCYCLIC AROMA TIC HYDROCARBONS 

Accnaphthcne 

Fluoranthene 

Fluo~ne 

Total Na~hthalenes 

Phenanthrene 

Pvrene 

METALS 

Lead 

t!Qm 

Enter lhc reptuentative conccnlrotion and indutc:. 

NIA: Not applicable 

IWSLs 

[mWJ<g] 

>RES: Cillculaled RBS!.i exceeded residual soilsaturadon level 
>SOL: Calculated RBSLs exceeded pure compcnent water soJubiity. 

TIER 1 REPORT 

lldoor i1.1halation CJf vapors 

RBSl.s 

I 
~.c.;u;ci;,llli 

or I cgncent'.ition 

I 
or 

NE/Not ltxceeu 
[mg/<&] [mWJ<g] NE/Not EX<eeds 

66.;2 2.07E-02 I E 

tS30S7 !.BBE+oo E 

122663 3.69E+ot >RES E 

15020S 2.S9E+oo E 
N/A.. l.21E-03 

. . NIA.. 2.148-02 

Nii. 1.071!+01 

SS8520 2.S7E+03 >RES E 
NIA l.91E+o5 >RES 

NIA 1.41B+<M >RES 

NIA 1.72E+<l6 >RES 

NIA· 3.29E+o3 >RES 

NIA I 4.39E+OS >RBS 
' 

NIA l.14B+o5 >RES 

NIA 6.40E•06 >RES 

'.·NIA 2.JJE+oS >RBS 

225288. 7.63E+o3 >RES NE 

430.)6 3.4SE+O\ >RES E 
249682, 4.63E+o3 >RES NE 

597037 3.89E+OS >RJ;S NE 

R.r,.restnraii\lt cntlce11tra1k,n i$· Soll, To/11011~; I5J0.S? 

Grownd1_"i;Uttr: . 

This c:ompartldve evaluation is pcr(onncd automaically after the wcr lw completed Report FolTO NoJ and entered d»t representative O)bcentradon on this form for comphte pathwa)S. 

,,_,_,. 

Indoor lnhalatiol of vapors 

I RBS!.s 
concentratioa 

[Jl&IL] I [µg/L] 

EIE•eeeds 
or 

NE/Not Exceeds 

lnge&tlon 

Concenlraticm 

111 lhc tap 

[µg/L] 

MCL 

[µg/L] 

or 
NE/Not Exceedi 

Patel of-----

,.._) 



NEW MEXICO RBDM 

SITE ID: LC-38 

CONTAMINANTS 

OF 

CONCERN 

ORGANICS 

Benzene 

Toluene 

EDB 

1,2-0ichloroethane (EDC) 

MTBE 

Rtpl'<'Cllllltive 

COllC<llllalion 

(mykg] 

POLYCYCLIC AROMATIC HYDROCARBONS 

Acenaohthene 

Benzo(k)fluoranthene 

Chrvsea.e 

Dibenzj·a-h)anthraccne 

Fluorantheoe 

Fluorene 

Total Naohthalenes 

PhenanUrrene 

ene 

METALS 

Lead 

fillIL 
En1eT lh<: representative cClCCl1Jration and iidica1e. 

RBS!.s 

[mg/kg] 

R.tpri:-.i1."1ll:Ui\'U ct.:ncenteul.ioo is: 

TIER 1 REPORT 

Indoor iMaloJioloCvapon; 

Representative 

ccn:entralion 

{mg/kg] 

r,,u, 

RBSLs 

(mg/leg] 

or 
NE/No< Exceeds 

FACILITY ID: White Sands Missile Range 

PREPARED BY: Neil V. Maimer 

Indoor lnhalati>n oC vapors 

Rcprcsenlalive 

concentration 

[Jl.WLJ 

RBSLs 

{µg/LJ 

E/Excecds 
01 

NE/Not hceeds 

I· OH\I - - RESIDE\!' --------- - --

Ingmion 

C011GC1lltation 

al the lap 

[µWLJ 

MCL 

[µ8/LJ 

.,,.,1.;1:;·,~~·~' 

or 
!'IE/No< Exceeds 

Pa1:e 2 of ____ _ 

NIA: Notapplicahle '.inUJJUhvt.1r: 
>RES: Cal<ulalcd RBSLs cJO:Cededresidual a•l saturation levci -====----=---------------------~------------------
>SOL: CakulKled l\BS!.o oiu:c:cdod pure <ODllCD ... wait!' 50ltbility. 
This ..,,,,,,.,,mvc cvalualion io pcrfbrm<d alllOO>alically all<l lbcuscr has complel«I RcpOrt Pono No.3 and mtored 1he rcprcseala!ivccooccnlraUon on thi> fl:>ltn for~ pathways. 



NEW MEXICO RBDM 

CONTAMINANTS 

OF 
CONCERN 

ORGANICS 

Benzene 

MTBE 

Represeatative 

conceuntion 

[ms'ksl 

POLYCYCLIC AROMATIC HYDROCARBONS 

thracenc 

Fluoranthene 

Ftuorcne 

Totnl Naohthalencs 

Pbenanthrcne 

METALS 

Lead 

Jmll;. 

Enter the represcmativc COJcentrarion and indicate. 

NIA• Nouppli<>ble 
>RES' CabWllOd IUlSLs -.dod ,..idua] soil 1atwi1rioo level. 

IUlSLs 

rnwkgJ 

>SOL: Cakulalod RBSLs "'=led""'°.....,....... water IOlubilty. 

TIER I REPORT 

fndoor inhalation o( \1lp01S 

R-~:r:l.s or I concomratioo 
NE/Not Ex.cells [nWksJ [mglks] 

66.32 1.2Sl!-OI 

1530.57 2.0SE<-01 

1226.63 4.o2B+()2 >R.E3 

1502.05 2.82E<Ol 

WA 3.49E-02 

NIA 9.12E-02 

NIA 1.17B<02 

5585.20 2.81E+o4 >Rl!.S 

WA 2.088<06 >Rl!.S 

WA 6.00ll+04 >Rl!.S 

NIA i 7.JJE-+-06 >RES 

NIA I l.40B+o4 >Rl!S 

NIA 1.87E<06 >RBS 

NIA 4.84E+os >Rl!S 

NIA 2.72E+()7 >RES 

NIA 2.HE+()6 >RES: 

2252.B& 8.!JE<-04 >RES l . 
4;().06 3.76E+()2 >RES~ 

2496.82 5.04E+04 >RES 

5910.31 4.l4B+06 >RES 

ReprtStllitlri~t: Q.llc;cntr;1tion is: Soll: 

Growtdwawl'.' . 

or 
NE/Not lxceedl 

E 

E 

E 

E 

NL 

NE 

E 

Nl 

NL 

To/U4U~; ~JJ0.$1 

Tbls ~ cv•Ju.IQ, It performed &Ulooradcally oft« thc UICI' ha.I complcW!Rq>ort Fonn No.1 aod CIU....i the nprcsmladvo-.U... on this f'orm for complete p.thways. 

'"-"' 

Indoor W..laliiln olvap<n 

RBS Ls 
concentration 

[µglLJ (µg/LJ 

l!thc1ap 

[µWI.) 

MCL 

[µg/L] 

E/Euee<b ... 
NE/NolEX<eedl 

Pal(e 3 o.f -----

~ 



NEW MEXICO RBDM 

CONTAMINANTS 

OF 

CONCERN 

ORGANICS 

Benzene 

l,2-Dichloroethane (ED'-

MTBE 

Represen1u.tive 

co~cntration 

[mgllq:] 

POLYCYCLIC AROMATIC HYDROCARJ!ONS 

AcenaPl>Ulcne 

Anthraccne 

Fluorantlene 

Fluorcne 

Total N111>hthalenes 

Phcnantl'.rcne 

Pvrene 

METALS 

Lead 

fillllr 
Enter the tcpresentative con:enttation and indicate:. 

ltBSLs 

[mg/leg] 

TIER l REPORT 

ln:loorinl>alalionorvapon 

or 
NE/Nol Ex.ceecil 

concentration 

[mgkg] 

Ri.·~m:s~'ra1i·•;e conetntr.llfon i,.. 

RBSLs 

[ffi&'kg] 

So;/.-

or 
NEII"ot Exctcdt 

Indoor lnhalAl!on orwpon 

RBSLs 
con"°lratioa .,. 

NE/NotE•ceedl 
[JlW!-] [i'&'LJ 

lne;cstio1 

Concentration 

•I tho tap 

[µgll..] 

MCL 

[µall.] 

or 
NE/Not E.xceeW 

Paf(e 4 of -----

NJA: Not-wlicable Gro11tulwa1er: .. 
>RES: C.lculatcdRBSLs~resld"'11soilsaturalion level -------------------------------------"---------------

>50L: Calculated RBSLs w:ieded puro CO<lij)OIMOll wol<r solubAlly. 
This compantivc evaluation it )«formed auaomatically after lbe user has completed Report Form N•.3 and entered t1u ~ve conconcratiou oa dlis form for complete pathways. 



NEW MEXICO RBDM 

SITE ID: LC-38 

lnge&tioa. mhalation.and d<nnal wntael m:~:m::'!!'l~\!~11!'.l!~!I!!! Outdoor inbaJaliOllof vapors 

CONTAMINANTS I :l~il1tf1iiliihi\tc[lii;:i':.;:::! 
OF I Repres~:1.tive 

I RB Su 

I 
E/Exce<dl 

RepresCPtative 

I 
RBSl.s 

CONC~RN conccntntion or ~ I UT 

[mgllcg] ~ !m&'ksl NE/Not E.xceeds [µglLJ [fl&'LJ NE/No< Exceeds 

joRGANICS 

BeJZene 66.31 1.6~2 NE 

Tollene 1530.!7 6.31&+-03 >RES NE 

Ethvlbenzene 1226.03 5.91E+o3 >RES NE 
1502'~5 8.00E+o3 >RES NE 

Ethvlcne Dibromide (EDB\ NIA 6.l!E-01 

1.2·Dichloroethane (EDC) NIA 1.31E-+-02 

MlBE NIA 3.T:J!-1{)2 

POL'\'CYCUC AROMATIC HYDROCARBONS 

Accnanhthcne I 5585.20 l.lre+o4 >RES I NE 

Anihracene I NIA 9.91&+-04 >RES 

NIA 4.1!E+o2 >RBS 

NIA 4.2!&+-01 >RES 

NIA 4.lls+ol >RES 

NIA 4.2~1!i-02 >RES 

NIA 3.91E+o4 >RES 

NIA 4.3<E+ol >RES 

FlUJranthcnc NIA l.6~E+Q4 >RES 

Fhnrene 2252.18 l.Hl!+o4 >RES NE 

Tola! Naohthalencs 430.05 3.2'E+Q3 >RES NE 

Phmanthrcne 2496.12 7.S'<E+-03 >RES NE 

~ 
ssrro.;1 l.24E+04 >RES NE 

METALS 

Lellll 

.wm. Pa1:e 5 of------
Enta the ropn:scntalive concentration and indicotc. RtprcscnlJlivC' 1.Dl'lCl~:\lit.ut is: S.U: 

NIA: Not applkablc Grcuflllwau11:: 

>RES:CalC\llatcd RBSl.s exceeded residlal soil saturation level. 
>SOL: Cak:ulaled RBS!.s cxcooded pwe companelll walOr solubility. 
This conparativc evlllWllion is performed automatically afta lhe user hos COl!IPletcd R<pon Fam No.J and ent<rcd 1hc TC(J!Qontlcivc coo:entrati<n cm this form rorcocnpletc ~ 

'._l u 



NEW l\IEXICO RllDM TIER 1 REPORT FORi\I NO . .J - COi\STIU CHON \\'Ol~KEI 

SITE ID: LC-38 FACILITY ID: Wblte Sands Missile Range 

SUBMITTAL DATE: 31-Mar-04 I PREPARED BY: Neil V. Mainer 

111111111111111111·i··~·oo;~·-:w··~i··1 .. ~··:~·.w··-.1··~;.w··:w:::m'<~:··1-~tt;~-;~· .. ~1~1:·:::::::~1~~tm~1-~fili~rtm1~1it~~t!~1~~T.~-~!P-~~~~~~ 

IDgCSlion, !nhalatial,and dermal coiuct 

CONTAMINANTS 

OF 

I 
Representative 

I 
RBSLs 

CONCERN concentra1i011 

;m&'Jr;] [mgi\g] 

ORGANICS 

Benzene 

Toluene 

Ethyllr.nzene 

Xylene• (Total) 

EtllYlelle Dibromide (IDB) 

1.2-Diehloroethane /R'I(') 

MTBE 

POLYCYCLIC AROM4.TIC HYDROCA.RBONS 

Accnaghthcnc 

Anthracene 

Benzo(a)anthracenc 

Benzo(a)ovrenc 

Benzo(b)fluoranthene 

Benzoik)fluoranthene 

Chrvsme 

Dibel12(a-hlanthracene 

Fluoranthene 

Fluorelle 

Total Naobthalenes 

Phenanthmnc 

Pvrenc 

META.LS 

Lead 

E/Exceeds 

I 
Reprosentarive 

! 
i or concentration 

I NE/Not Exceeds 
[µWI.) 

GROUNDWATER 

Outdoor lnbalalbn ofvaJ>O" 

B.BSLs 

(µ&'!-] I 
EJExceedJ 

or 
Nt/Not Exceeds 

!&ml Page 6 of ------
&1crth:rqll'OS<l>tativec-.li<>nand indicalc. R<jJCSC111ati«C<>lTl<Clllll!ion is: --:i;,,_;t_· -:--'--.;,';"""."""---------------------..----------

N/A: Na applicllble GrJundwuler: 
>RES: CatulalcdRBSLsmcecledresiduallOil"1!Unllionlcvcl. -------------~--~---------------------

>SOL: cakulalcd RBSLs me<dcd pure -r-cm w- solability. 
This companrive ovahWion is performed autcmatically after IN user has oompldcdR.eportFonn llo.3 and ....,,edll>< reprcsculali"' ccnc:clllnlicn ailllis tbnn fbrccrtplote pat!lwl)'I. 



FACILITY ID: White Sands Missile Ran.ge 

COMPARISON FOR SOURCE SOIL n COMPARISON FOR GROl:NDWATER 
II 

MW-1 MW-l MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW·lO 

Source I RBSLso &'Exceeds Receat# 'llJ:cent' R=nt" R.eanl Recenl RJ:COJl Recent" Recent# Reaml ~t#I WQCCstd. 

I 
E/E"""eds 

CONTAMINANTS OF CONCERN! rep. cone.* or Bqrtrmax. 8 qrtrrmx. Bqrtrmax. 8 qrtr max. 8 qrtr max. 8 qrtrmax. Sqrtrmax. 8 qrtr max. B qromax. 8 qrtrmax. orRJSL or 

[mg/kg] :mg/kg] NEJNot E.tceeds [µ&'LJ [µg/L] [µg/L] [µglL) 
NE/Not Exceeds 

(µg/L] [µg/L) (µgll.] [µg/L] [µg/LJ [µg/L] [µg)LJ 

ORGANICS 

Benzene 66.32 NE 
1530.57 NE 
1226.63 NE 
1502.0S NE 

NIA 

1.2-Dichloroethanc (EDC' 1 NIA 

MTBE I NIA 

SS8S.2 NE 
NIA 

NIA 

ene NIA 

Benzo(b )tluoranthcnc NIA 

Beuzo(k)tluoranthcnc NIA 

Chrvscne NIA 

Dibenz(a-h)anthracene NIA ';. ·' 

Fluorauthenc NIA .- ... · ... 

Fluorene 2252.88 NE 
Total Naphthalenes 430.o<i NE 
Pbenanthrene 2496.82 NE 
Pvrene 5970.37 NE 

METALS 

Lead 

NOTE: Paf(e I of -----
* Smuc:e rt·11f~en: .. t1i\·( cont,tntrntion is: 

** Back-calculated ltom WQCC groundwater standards for distance to POE-0 (from Table 4-IS of the Guidance Document) 

# Tue reprcscmati•e concentration in each monitoriing well should be Ute maxinnm for Ute most recent 8 consecutive quartcrJ, unless othervise approved. 

NIA: Not applicable 

This comparative cvaluatim is performed automatically alb:r the UJCf bai lnpnt represellllltive concentrations Dnd W]!et levels for soil and reprcaenllllive conocntiatlon1 for grouadwater. 

I \ 
\.IJ;.,,, .... ,,)· \._I '-" 



NEW MEXICO RBDM TIER 1 REPORT FORM NO. 5 
- --

SITEID: LC-38 FACILITY ID: White Sands Missile Rang' 

SUBMITI AL DATE: 31-Mar-04 PREPARED BY: Neil V. Maimer 
11•;!j; h:i!l~!!~:/!h1 :i:~~~+~;-• . ',:,.~ .. :: :;~:111i: 

COMPARISON FOR GROUNDWATER 

MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 

Recent# Recenl Recenl Recent' Rl:cent# Re:,ent* Recent# ~l Recent# Recent' 'RJjcent# Recenl Recenl 
CONTAMINANTS OF CON CERNI 8 qrtr max. 8 qrtrmax. 8°qrtrmax. 8 qrtrmax. 8 qrtr max. ! 8 qIT max. 8 qrtr max. 8 qrtr max. 8 qrtr max. 8 qrtr max. 8 qrtr max. 8 qrlr max. 8 qrlr max. 

! 
(µg/L] [µl'fi.J I (µl'fi.J [µl')L] ~1~ ~ ~ ~ ~ ~ ~ ~ 

ORGANICS 

Benze~e 

1,2-Dichloroethane IBDC 

MTBE 

POLYCYCLIC AROMATIC HYDROCARBONS 

Acenaphthcne 

Anthracene 

Dibenz!a-h )anthra~ne 

Fluorarthene 

Fluorere 

Total l'iaohthalenes 

Phenarthrene 

Pvrene 
METALS 

Lead 
NOTE: 

NIA: N:>t applicable 

# TI• representatwe concentrations in each rnonitoriing well should be tho maximum for the most recent 8 consecutive quarters. :mless otherwise approved. 

This compuative evaludon is performed autnmatically after the user has input the representative concentralions. 

WQCCstd. 

orRBSL 

IJle/LI 

E/Exceeds 
or 

NE'Not Exceeds 

Pal(e 2 of ------



NEW MEXICO RBDM TIER 1 REPORT 

SITE ID: LC-38 I FACILITY ID: White Sands Missile Rance 

l SUBMITIAL DATE: 31-Mar-04 PREPARED BY: Nell V. Maimer ---~-· l 
....... ~. ~: /· ,~. ·I 1 · • ·,·· ·";· 1 ·:~- . : ..... ·~~: ... :·:u·:~.:'..~!r;~.a1~m~wnµ.1;11~1;1m;~~;:i1~1m~11m~~~Hit~rn:~·1~Liiill~~~;1:::: 

COMPAIUSONFORSOURCESOIL 

COMPLIANCE WELL NUMBER 

DISTANCE FROM SOURCE 

RECENT TREND 

Source 

CONT A!llINANTS OF CONCERN! rep. cone.• 

[mglkg] 

ORGANICS 

Benzene 

Toluene 

Ethylbenzcne 

Xylenes (Total) 

Ethylene Dibromide(EDB) 

1,2-Dichloroethane (EDC) 

MTBE 

NIA 

NIA 

NIA 

R.BSLs** 

[mg/kg] 

POLYCYCLIC AROMATIC HYDROCARBO:"<S 

Acena~hthenc 

Anthracene 

Benzo(a)anthracene 

Benzo(a)tl'lfene 

Benzo(b )fluoranthcne 

Benzo(k)fluoranthcne 

Chrvsene 

Diben21 a-h)anthracenc 

Fluoranthene 

F1uorene 

Total Naphthalenes 

Phenonthrene 

Pvrene 
METALS 

Lead 
NQll; 

E/Excetds 
or 

NEIN ot E:iceeds 

Distance from source to.Point of Exposure (FOE) -

# 
leceot 

8 irtrmax. 

[µgll..] 

1 
I 

lUlSLs .. ) 

[µ!¥LJ J 

E/Exceedl 
or 

NEINot Exceeds 

COMPARISON FOR COMPLIANCE WELLS 

Rt£enl 
8 qnrmax. 

[µ!¥LJ 

RBSLs*" 

[u!¥L] 

l!JExceeds 
or 

JIEINotExcee<is 

1 · 

Recenl 
8 qrtrmax. 

[µg/L] 

RBSLJ** 

[µg'L] 

R/Exceeds 
or 

NE/Not Exceeds 

PaRe 1 o.f ____ _ 
* Sourt"~ rc1lrftscnMiv<: concentration hi: ** Back.calculated from WOCC staadards usinu tier 1 default Parameters. 

# Tho representative concentratio111 in each co1DJJ!iance well should be the maximum for the 111a1t Rl<:ent 8 coruecutivc quarteis. unless oth=is• approved. 
NI A: Not applicable 

This compilllllivo evaluation is pcrfbrme<l automatically after the user hu input the rep-eaentative conceDtr1ltions and the target levels. 

~ w 



NEW MEXICO RBDM TIER 1 REPORT 

SITE ID: LC-38 

I SUBMITTAL DATE: 31-1\Iar-04 PREPAREDBY: NellV.Maimer I 
l;'.;:1::;;.:~;::;J;;~:~::'.: 1 ~:~~~~;;:;::.i1i;;:~~irnm;:i~t~t~;;:fonH1~i.'.ii::r~'.i;1ii1~n;m1!w.: 

Distance to Pomt ofE11pOS1m (POE)• 

COMPARISON FOR. COMPLIANCE WELLS 

COMPLIANCE WELL NUlrlBER 

DIST ANO: FROM SOURCE 

RECENT TREND 

Recenl 
CONTAMINANfS OF CONCERN! E qrtr wax. 

(µglL] 

ORGANICS 

Benzene 

Toluene 

Ethvlbenzene 

Xvlentll (Total) 

Ethvlene Dibromide (EDB) 

1,2-Dicnloroethane (EDC) 

MTBE 

RBSLs** 

[µglL] 

POLYCYCLIC AROMATIC HYDROCARBONS 

Acenapnthene 

Anthracene 

Benzo< a)anthracene 

Benzo( alDwene 
Bcnzo(b)fluoranthene 

Benzo(k)fluoranthcnc 

Chrvsene 

Dibenz(a-h)anthracene 

Fluoralllhene 

Fluoren: 

Total Nauhthalenes 

Phenanthrene 

Pyrene 

METALS 

Lead 
NOTE: 

. E/Exceeds 
or 

NE/Not Excetds 

** Back-calculated from WQCC standards using tier I default parameters. 

F.ecenl 
8¢rmax. 

)lg.IL) 

RBSLs** 

[µglL] 

EIE:u:eedl 
or 

NFJNot Exc1edJ 

# The representative concentrations in ench compliance well should be the maximun for the lllOit iccent 8 consecutive quarter&, ll!lless otherwise approved. 

NIA: Not applicable 
Thi$ comparative ovaluatiCJI is performed automatiC!llY atb:r the UJCr ha-; input the reposentative conc:ntralions and lbe target levels. 

F.=nl RBSLs** 
S qrtrmax. 

[~glL) [µglL] 

E/Excee<ls 
or 

NFJNot Exceeds 

Reemt# 

8 qrtr max. 
[~] 

RllSI.5** 

(µj/L) 

E/Exceed• 
or 

NE/Not Exceeds 

Paf{e2 ~( ______ _ 



NEW MEXICO RBDM TIER l REPORT 

SITE ID: LC-38 FACILITYID; White Sands Missile Range 

NOTE: The RBSLs listed in this table, for each route of exposure, are the lowest of the RBSLs for all the receptors for that particular route of exposure. 
The annlicable target levels for each medium would be the lowest of the RBSLs listed in this table. 

CONTAMINANTS OF CONCERN 

ORGANICS 

Benzene 

DB! I 

MlBE 

SURFICIAL SOIL 

Ingestion, inhalation, and 
dermal contact 

[mg/kg] 

ON-SITE OFF.SITE 

\.67E+02 ---
6.31E+-03 ---
5.98E+03 ---
8.00E+03 
---
6.!9E-Ol 

!.30E+o2 
---
3.77E+oZ 

POLYCYCLIC AROMATIC HYDROCARBONS 

Acenaohthene 1.16E+o4 ---
9.96E+o4 ---
4.19E+OZ ---
4.28E+OI ---
4.IOE+o2 ---
4.27E+oz ---
3.99E+o4 ---

1thnce11e 4.32E+ol ---
Fluoranthene 1.60E+04 ---

l.IOE+o4 

SUJSURFACE SOIL 

llldoor inhalation Indoor inhalation 

[mg/kg) [Jlg/L] 

ON-S:TE OFF·SITE ON-SITE I OFF-SITE 

2.07E-02 

1.88.&00 

3.69.&01 

2.59B-OO 

8.21E-03 

2.14E-02 

l.07Et01 

2.57Et03 

9.96Et04 

4.19Ei-02 

4.28l!f-Ol 

4.\0Er02 

4.278!-02 

3.99E+04 

4.32EKll 

1.60Ei-04 

7.638!-03 

GROUNDWATER 

Outdoor imalation 

[µg/L) 

ON-SITE I OFF-SITE 

Ingestion 

[µg/L] 

ResoUJCe 
protection 

[µg/L) 

FORl\I NO. 7 
- -- -

GROUNDWATER PROTECTION 

Soil concentrations 
protective of 

grOWJdwater ·no 
petition requin:d 

[~g) 

Soil concentrations protective 
Df groundwater ·petition 

required 

[mg/lg] 

---Fluorcne 
-+-----+----+-----1-~----'f--~~~-+--~~-+-----1-----~--t-~~-~------l 

Tolal Naohthalencs 3.23E+03 3.45EKll ---
Phenanthrene 7.90E+Ol 4.63Ei-03 ---
p l.24E+o4 l.24Ei-04 

METALS 

l.c1d 
NIA: Not applicable 

\_, \...,,,, 



NEW MEXICO RBDM TIER l REPORT 

SITE ID: LC-38 I FACILITY ID: White Sands Mhsile Range 

SUBMITTAL DATE: 31-Mar-04 I PREPARED BY: Nell V. Maimer 

Pa2e 2 of -----



INEW MEXICO RBDM TIER 1 REPORT 

I SITE ID: LC-38 I FACILITY ID: White Sands Missile Range I 
SUBMITIAL DATE: 31-Mar-04 I PREPARED BY: NeilV.Maimer 

1. Has the site been adeqliateiy investigated and char4cterited? 

Yes, see report 

1. llas,ll/APL b~en removed? 

3. Is the groumfwa_ier plmne Sta.hie· or shl'inki1tg, basea on the concentratio11 tre11d plots? . 

-~''------''------'--------~------,------I 
No contamii"u>ilts have been fo1111d in the groumflvaier flt. tlus site. . 

4. Ari 011csite soil and..groimdwtiter concentrations protective of current and reasonable. fwure on-site receptors? 
) 

Yes, u;iless a. contfacoteifitcility were build directly. ·ove1· the sou1·c£ area, or there is ii "land me Chang~ in .thefnture.Wl1kh 
wo11td allow. con,¢':uCtion ofresidenci!s directlyizbove the·s~uree area. . . . . . 

. . . . ' . . 

5. Are off-site soil and gro1111d1vater cuncentrations prutective of current and 1·easonable filture off-site.re~ptors'! 

·Yes, ail cuntamin"ation L,. co12jlned to the site. 

6. Are soil concentt·atlo11s protective. of gro1mdwaJer? 

- -- -··-···- ·--··----,----------------------------
]'es, the unsaturtUed soil c0njlg11ration is 55 whlclt 1rould not allow c.ontamination to reach groundwater in 40.yean or 
longer. 

7. Are groundwater concentrations. below the ttpplicable standards? 

Yes, groundwater contamination was m1f found at this site-

Pa2e 1 of ____ _ 



INEW MEXICO RBDM TIER 1 REPORT -kht§MIMI 
I SITE ID: LC-38 I FACILITY ID: White Sands Missile Range I 

SUBMITTAL DATE: 31-Mar-04 I PREPAREDBY: NellV.Maimer I 

8. Is a waiver petition for alternative groundwater pro~ection standards recommended? 

No. 

9. ls conipliance monitoring of gro1mdwater recommended? 

No. 

10. . ls an interim remediatio11 and tier .1 re-evaluation recommended? 
. . . . . 

Yes,; if it is reason.abie to· assume that the 111i#11e range .,voUtd b·uild a facility directly over t/1e sfi11rce area or ihere will be a 
land use c/1ange that would allow construciion of a residence directly abuve tlte source area.· Remediation oflocalked 
exceedem."f!S w,;iildtit: the/east complicated and least costJY alternative. This would involve excavaiio11.o/coittaminatetl . 
soils immediate/Jr, below the source area to a depth of 15 feet below surrou11di1tg ground ievel tO elimitiate possible vapor 
nzigration. · ' ·. . . . 

J J. Is remediation to #er. I target levels recommended? 

No. 

11. i., site recnmmendtfd for NF A .stuius? 

Yes, see 1'eport. · 

13. Is a Tier :Z evaluatio11.recommended? If yes, list the receptors, routes of exposure, and tl1e COCs to be em/11ated. 

No. 

14. Other relevf'nt information 

Page 2 of ____ _ 
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Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL) 

ORGANICS 

Benzene BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 
0.5 RBSL = 83.5 mg/kg 83.5 83.5 83.5 19 83.5 83.5 83.5 83.5 

83.5 83.5 83.5 0.005 83.5 83.5 83.5 0.88 
83.5 0.77 0.5 16 
83.5 83.5 83.5 Representative 
83.5 83.5 83.5 Concentraiton 

83.5 [mg/kg]: 
Totals: 417.5 167 167 19.005 167.77 167 334.5 350.88 66.32 

Toluene BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 
0.5 RBSL = 3155 mg/kg 47 3155 3155 3155 3155 3155 2.3 0.49 

3155 67 91 0.037 3155 3155 6.6 6.6 
3155 3155 5.2 76 
3155 1.5 1 Representative 
3155 5.1 3155 Concentraiton 

0.48 [m~~l 
Totals: 12667 3222 3246 3155 9465 6310 21 3239.57 1530.57 

Ethylbenzene BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 
0.5 RBSL = 2990 mg/kg 2990 2990 2990 76 2990 2990 3.2 0.78 

2990 13 9 0.061 2990 2990 7.8 6.6 
2990 2990 5.5 53 
44 2 1.3 Representati.ve 

2990 6.3 0.020 Concentraiton 
0.57 [mglk~J: 

Totals: 12004 3003 2999 76 8970 5980 25 62 1226.63 



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL) 

ORGANICS 

Xylenes (Total) BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 ~ SB-05 SB-06 @:Q1 
0.5 RBSL ""4000 mg/kg 24 4000 4000 165 4000 4000 7.2 l.82 

4000 89 55 0.171 4000 4000 17.8 14.5 
4000 4000 12.5 115 

30 4.7 2.73 Representative 
4000 14.7 0.061 Concentraiton 

1.27 [mg/kg]: 
Totals: 12054 4089 4055 165 12000 8000 57 135 1502.05 

POLYCYCLIC AROMA TIC HYDROCARBONS 

Acenaphthene BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 

0.5 RBSL == 5800 mg/kg 5800 5800 5800 5800 5800 5800 5800 5800 
5800 5800 5800 5800 5800 5800 5800 5800 
5800 5800 5800 5800 
5800 5800 5800 Representative 
0.44 5800 5800 Concentraiton 

5800 [mg/k&J• 
Totals: 23200.44 11600 11600 11600 17400 11600 29000 34800 5585.20 

Anthracene BH-01 BH-02 BH-03 SB-01 SB-02 ~ SB-04 SB-05 SB-06 SB-07 

0.5 RBSL =- 49800 mg/kg 

No Detections 
Representative 
Concentraiton 

~: 
Totals: 0 0 0 0 0 0 0 0 0.00 

,.,_, ,..._; 



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL) 

POL YCYCUC AROMATIC HYDROCARBONS 

Benzo( a)anthracene BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 

0.5 RBSL = 209.50 mg/kg 

No Detections 
Representative 
Concentraiton 

[mg/kg]: 

Totals: 0 0 0.0 0.0 0 0 0.0 0.0 0.00 

Benzo(a)pyrene BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 

0.5 RBSL"' 21.40 mg/kg 

No Detections 
Representative 
Concentraiton 

Totals: 0.0 0.0 0.0 0 0.0 0 0.0 0.0 
[~31: 

Benzo{b )fluoranthene BH-01 BH-02 BH-03 SB-01 SB-02 SB·03 SB-04 SB-05 SB-06 SB-07 

0.5 RBSL = 205 mg/kg 

No Detections 
Representative 
Concentraiton 

~: 
Totals: 0 0 0 0 0 0 0 0 0.00 



J 
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Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Fluoranthene BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 
0.5 RBSL = 8000 mg/kg 

No Detections 
Representative 
Concentraiton 
~: 

Totals: 0 0 0 0 0 0 0 0 0.00 

Fluorene BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 

0.5 RBSL = 5500 mg/kg 5500 5500 5500 87 76 30 5.9 2.8 
5500 5500 5500 5500 5500 2.7 8.7 17 
5500 13 7.9 63 
5500 4 1.2 Representative 
5500 6.8 0.96 Concentraiton 

0.74 [ml:llk~]: 
Totals: 27500 11000 11000 5587 5589 32.7 33.3 85.70 2252.88 

Total Naphthalenes BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 

0.5 RBSL = 1615 mg/kg 1615 0.93 9.6 69 52 23 7.4 0.85 
1615 1615 6.1 1615 1615 1.1 9.4 13 
1615 10 4.6 89 
1615 2.6 0.51 Representative 
0.58 6.1 0.43 Concentraiton 

0.52 [mg/kg]: 
Totals: 6460.58 1615.93 15.70 1684 1677 24.1 . 30.1 104.31 430.06 



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL) 

POLYCYCLIC AROMA TIC HYDROCARBONS 

Phenanthrene BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 
0.5 RBSL = 3950 mg/kg 3950 1.6 3950 120 3950 42 16 3950 

19 3950 3950 3950 3950 3.5 19 3950 
3950 17 11 3950 
3950 2950 3950 Representative 
3950 15 3950 Concentraiton 

3950 [mglkgJ: 
Totals: 15819 3951.6 7900 4070 7917 45.5 4011 23700 2496!82 

Pyrene BH-01 BH-02 BH-03 SB-Ol SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 
0.5 RBSL = 6200 mg/kg 6200 6200 6200 6200 6200 6200 6200 6200 

6200 6200 6200 6200 6200 6200 6200 6200 
6200 6200 6200 6200 
6200 6200 6200 Representative 
0.049 6200 6200 Concentraiton 

6200 [mg!kgJ: 
Totals: 24800.049 12400 12400 0 12400 18600 12400 31000 37200 5970.37 

°'"-/ ... .....; 
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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 (USPS) (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.furs.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 MODB. 

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 ry 
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 ry 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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NEW MEXICO ENVIRONMENT DEPARTMENT 
SITE ASSESSMENT CHECKLIST 

I. SITE LOCATION 

I 2. 

3. 

Site Name: Launch Complex 38 Diesel Spill Site on \X'hite Sands .Missile 
Ran.re 
USEPAI.D. 
Number: NM2750211235 

Location: Tularosa Basin within White Sands Iviissile Range 

County: Otero-­
City: N A State: NM 

Latitude: 32.4070 

Longitude:~10~6~J·=2~58=2~-----------

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 SU:7A1U Assessment Re,portfor the LC-38 
Diesel j;pi/! on White Stmds 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 

__ % Residential 

__ % Recreational• 

() 100 °/iJ Light 
Industrial 
__ %Rural 

__ % Undisturbed 

__ %Urban 

__ % Agriculturalb 

__ %0therc 

•For recreational areas, please describe the usage of the area (e.g., park, playing field, 
etc.): 

NA 

bFor agricultural areas, please list the crops and/ or livestock which are present: 
NA 
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cFor areas designated as "other", please describe the usage of the area: 
The LC-38 Diesel Spill is \Vithin 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 
s ·stems. 
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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: -~o~n~e~n=1=il~ecc _______ _ 

___ % Heavy Industrial 

___ % Residential 

___ % Recreational• 

_1~0~_% Light Industrial 

___ %Rural 

---'4° .,._ 90 cy,! 

Undisturbed 

___ %Urban 

___ % Agriculturalb 

___ %0therc 

•For recreational areas, please describe the usage of the area (e.g., park, playing field, 
golf course, etc.): 

NA-

bFor agricultural areas, please list the crops and/ or livestock which are present: 
NA--

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 ~rround water is anticipated at this site due to its high TDS 
(>7,000 

.m 

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 
(WSJ'vIR). Prior to retiring the facility in the summer of 2000, \-X,'hite 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 
\\!Sl\1R. 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. 

I +:6. 

I &7. 

Indicate the likely source of any disturbances (e.g., erosion, agricultural, mining, 
industrial activities, removals, etc.) and estimate when these events occurred. 

Soil \Vas 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. 

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 Sl.VJ\1U Assessment Report 
!Or the LC-38 Diesel Svtll 011 W'hitr Sands Missile Ran;:e of which this site assessment 

' 
checklist is appended. 

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. 

10 



I 9-:s. 

As described in the SWJ\1U Assessment Rebort {or the LC-38 Diesel Spill on White Sands 
1 :;; :l 

i\Hrsile Rtm,ge. the leak source \Vas from an underground pipe from the AST to a 
pump terminal. This leak is located within the locations and areas identified in 
Section 111 pertinent to this site. 

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 SU/J"\JU Assessment Rebort {or the LC-38 Diesel Spill on White Sands 

1 . 1 

lvfissile Range. TPH DRO was detected above levels outlined in the TPH Screening 
Guidelines developed by NMED. NMED TPH Screening Guidelines published 
June 24, 2003. 

+G-,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 {or the LC-38 Diesel , . 

Soil! on J.f7hite Sands ivfissile Ran!'e. Ground water has been shown to not have been 
1 LJ 

affected. 

H-:10. Indicate the approximate depth to groundwater (in feet below ground surface [(bgs)]. 
A--s described in the SIVMU Assessment &,Port.for the LC-38 Diesel Spill on 1¥7hite 
Sands Afissi!e Range, the depth to groundwater at the site is oYer 230 feet below 
ground surface. 

tt.11. Indicate the direction of groundwater flow (e.g., north, southeast, etc.). As described 
in the Slf/i\JU Assessment Rl;Portjor the LC-38 Diesel .S~pi!I on White Sands Missile Ranp,e. 
the groundwater flow direction at the site is to the southeast. 

11 
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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? 

D o_x Yes ,, _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 

:=J Omite ci- Offote 

1.lndicate the approximate afea of the wetland (acres or ft2J================= 

2.ldentify the type(s) of vegetation p!esent in the wetland. 

oSubmergent (i.e., undenvater) ¥eo-etation b 

oEmergent (i.e., rooted in the 1\ atef, but rising above it) vegetation 
oFJoating yegetation 
oScft1b/shrnb 
o'*'ooded 
a Other (Please describe): 

3.Estimate the vegetation derniity of the wetland area. 

oDense (i.e., greater than 75% vegetation) 
oModcrate (i.e., 25% to 75% veo-etation) s . b 
D parse ~.e., less than 25% -..-egetation) 

4.Is standing 'Nater present? g_-¥es .. -f.J--Ne 
If yes, is the water primarily: t:.J- Fresh or t:.J- Brnckish 

Ind~cate the apprmcimate afea of the standing \\'liter (ft2r.·-===================== 
Indicate th.e a~pwximate depth of the standing water, if known (ft. or in.) 

5. If lmovm, md1cate the source of the watef in the 'tYetland. -----

oStream/River/Creek/J,ake/Pond 
a Flooding 
oGroundwater 
oSurface runoff 

tt6~.--~l~s~tltt1ee1ft·e~a~d~is~c~htta~r~gee4f~ro~fiff1t-tlth~e~fitt1c~il~iv~f~t~o~tl~1e"-""~ff'e*tkla~n~d~?L--Jg_-¥es.~~-4-+ 
lf yes, please 
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Wetland Area Questions (Continued) 

+7-+J.q.5 -rtlA-1ep;tff-"e'-;a'l-fld+-i'.Jii"Cflh'1'all'f"gff'e""""'fH'l"'AOflm'l-fithA-<C~\\""'C'+tlr>ia-An-Ad .... ?------'d--¥es :~; -Ne 

1f yes, indicate the type of aquatic feature the wetland di'.icl17<rgc; into: 

oSurface stream/River (Name: 
oLalw/Pond (Name: _____________ _ 

oG round\10·ater 
oNot sure 

8.Does the area show e:idence of flooding? 8--¥es :_~1 -Ne 
If ye:<, indicate \Yhich of the following f,re present (mark all that appl;} 

oStanding water 
o'*'ater saturated soils 
O\);' ater marks 
oButtressing 
oDebris lines 
oMud cracks 
oOther (Please describe): ___________________ _ 

9.A:nimals observed in the ·.vetland area or suspected to be present based on indirect 
evidence or file material: 

oBinb 
aF±sh 
oMammals 
oReptilcs (e.g., snakes, turtles) 
oAmphibians (e.g., frogs, salamanders) 
oSediment dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

Specify species, if known: 
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111.B Aquatic Habitats 
111.B.1 Non-Flowing Aquatic Features 

Are any non-flowing aquatic features (such as ponds or lakes) located at or adjacent 
to the site? 

D Yes [] XNo 

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 Flo•wing Aquatic Feature Questions 

i==f- Onsite 8- Off::iitc 

Name of De~<ignation: 

1.Iodicatc the type of aqu,ttic feature present: 

oNatural (e.g., pond or lake) 
oMan made (e.g., impouodment, lagoon, canal, etc.) 

2.Estimate the approximate size of the \vater body (in acres or sq. ft.) ______ _ 

3.If lmown, indicate the depth of the water body (in ft. or in.). 
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Non Flowing l. .. quatic Feature Questions (Continued) 

4.Indicate the general composition of the bottom substrate. Mark all sources that apply 
from the folio ,ving foit. 

5.lndicate the source(s) of the water in the 11quatic feature. Mark all :;ources that apply from 
the follo <Ying li:•t. 

oRiver/Stream/Crcek 
oC rounthvater 
olndustrial Discharge 
oSurface Runoff 
oOther (please specif)0: 

6.ls there a &icharge from the facility to the aquatic feature? :] -¥es [J Ne 
If yes, describe the origin of each discharge and its migration path: 

7.Does the aquatic feature discharge to the surrounding environment? g..-¥es Ne 
If yes, indicate the features from the follmving list into which the aquatic feature 
di:icharges, and indicate whether the discharge occurs onsitc or offsite: 

tJ0H'RHP¥«,...er""'1'""1 S"rit'F-fe""a~n'l'11i-r/+C-,ir'Pef"'e*-k----'t::} onsite B- offsi te 

+-<o .... c-~ r ... o ... t ... 1n"'d'"'"''""'v .... a..-te .... r~------'g..~ offsite 

H01-\o~,,..'""etlio+a~n~d+---------4g.. onsite g.. offsite 

olmpoundment onsite ~] e#stte 
oOther (please de:1cribe) ___________________ _ 
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111.B.2Flowing Aquatic Features 

Are any flowing aquatic features (such as streams or rivers) located at or adjacent to 
the site? 

D Yes d-XNo 

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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Flw.ving Aquatic Feature Questions 

B- Omite B- Offsite 

Name or Designacion: 

1.lndicate the type of flowing nqtutic fe«ture present. 

oRiver 
oStream 
oCreek 
oBrook 
oDry '<rnsh 
oAnoyo 
olntermittent stream 
oArtificially created (ditch, etc.) 
oOther (specify) 
a 

2.1ndicate 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? ~] ~ ~J Ne 

lf yes, describe the origin of each discharge and its migration path: 

4 .Indicate the discharge point of the w·ater body. Specify name, if known. 
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III.C Terrestrial Habitats 
III.C.1 Wooded 

Are any wooded areas on or adjacent to the site? D Yes 9-XNo 

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 

~Off site 

Name or Designation: 

I.Estimate the approximate size of the '.vooded area (in acres or sq. ft.) ______ _ 

2.lndicate the dominant ty-pe of vegetatjon in the Yvooded area. 

DE<.Trgreen 
oDeciduous 
o?\l:ixed 

Dominant plant specie;, if known: 

3.Estimate the yegetation density of the wooded area. 

oDense @.e., greater than 75% vegetation) 
oModerate @.e., 25% to 75% vegetation) 
oSparse (i.e., less than 25% Yegetation) 

4.Indicate the predominant si1:e of the trees at the site. Utie diameter at chest height. 

DO 6 inches 
06 12 inches 
o>12 inches 
oNo :1ingle si2'.e range i:i predominant 

5.Animals observed in the Nooded area or suspected to be pre[Jent based on indirect 
ev-idence or file material: 

oBinh 
oMammals 
oReptiles (e.g., snalws, li2'.ards) 
oAmphibians (e.g., toads, tialamanders) 

Specify species, if knovm: 
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111.C.2 Shrub/Scrub 

Are any shrub/scrub areas on or adjacent to the site? B--X Yes D 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. 

lf no, proceed to Section IlI.C.3. 
The shrub/scrub areas in the southern part of WSNfR are shown on the map titled "\XlSMR 
Vegetative Cover" appended to this SLERA. 
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Shrub/Scrub Area Questions 

d--X Onsite D Offsite 

Name or Designation:_~l\~f~e"'"s""q""u=i t=e~c=r"-!'Jp"-ip=i=c=e-=d"""'L=1n=e~l=a=n=d 

_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 (Prosopz~r 
glandulosa) fourwing saltbush (Atriplex canescens) snakeweed (Guterrezja sarothra~) with sparse 
dropseed grasses (Sporohol11s 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. 

D 

g. x 
D 

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 scrub/ shrub vegetation. 

D 0-2 feet 
g..x.__2-5 feet 
o >5 feet 

5. Animals observed in the shrub/ scrub area or suspected to be present based on 
indirect evidence or file material: 
g..x__Birds 
g. .x__Mammals 
g..x__Reptiles (e.g., snakes, lizards) 
o 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 /a/mm-Coyote; O:yx gazella - Oryx ; and ,ydvilagJJs r1Nduhomi-Desert 
Cottontail. Other animals detected included; Zonitrichia lmc~phrys -white-crowned 
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sparrmv; and Lepus cali(omic11s - Black-tailed Jackrabbit. A complete list of species 

detected at the Site is presented in the Site Visit Report completed as part of this 
EnYironmental Site Assessment. 
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111.C.3 Grassland 

Are any grassland areas on or adjacent to the site? D Yes ix =r--_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 Ares Questions 

g_ Onsite '.] Offsite 

Name m Designation: 

I.Estimate the approximate size of the grassland area (in acres or sq. ft.). ___ _ 

2. Indicate the dominant plant type, if lmovm. 

3. Estimate the vegetation density of the grassland ~~rea. 

EJDense 0.e., greater than 75% vegetation) 
EJModentte 0.e., 25% to 75% vegetation) 
EJSpar:ie 0.e., bis than 25% vegetation) 

4.lndicate the approximate average height of the dominant plant type (in ft. or in.)_ 

5.Animals observed in the grassland area or :mspected to be present based on indirect 
evidence or file material: 

EJBirds 
EJMammals 
EJReptile:1 (e.g., snakes, li~ards) 
EJAmphibians (e.g., toads, salamandern). 

Specify specie'.;, if known: 
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III.C.4 Desert 

Are any desert areas on or adjacent to the site? g__ X Yes D 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 111.C.5. 
The map titled "\X,'SMR in Relation to the Chihuahuan Desert" is appended to this SLERA. 

Desert Area Questions 

!==l--X Onsite D Offsite 

Name or Designation The Site is located in the Chihuahuan Desert 

2. 

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.~ . ..,..... ----

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 \X!SMR Integrated Natural Resource Management Plan. Habitats directly 
associated with this Site include typical desert scrub communities. ln 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 dropseecl. 

3. Animals observed in the desert area or suspected to be present based on indirect 
evidence or file material: 

g..x___Birds 
g.. ll__Mammals 
g..x Reptiles (e.g., snakes, lizards) 
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g...L_Amphibians (e.g., toads, salamanders) 

Specify species, if known: 

Species lists compiled and developed by resource experts on \"X-'SMR 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 \'VSMR Integrated Natural 
Resource Management Plan (November 2001) cites a more detailed species list that 
can be encountered in differing areas on WSMR, however, the follmving list of 
species was identified during a site visit: 

Vegetation 

Apodonthera undulate-coyote gourd 

Atriplex canescens-fourwing saltbush 

Proso/Jis glandulosa-honcy mesquite 

Gutiffre;:ia sarothrae-broom snakcwccd 

Sphaeralcea coccinea-common globcmallow 

Sporobolus airoides- alkali sacaton 

Sporobolus Cl"l'(Jfandrus-sand dropsccd 

Corvus cnptoleucus -- Chihuahuan raven 

Mycctophilidac-gnats 

Ccrambycidac-longhorn Beetle 

Formicidac -harvester Ants 

Lycosidac-wolf spider 

Mammals 

Lepus califim1icus - black-tailed jackrabbit 

On·x gaze/la - orvx 

Sv/1'ilagus oudubonii-dcscrt cottontail 
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Uta stansburiana-sidc-blotchcd lizard 

) 
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111.C.5 Other 

1. Are there any other terrestrial communities or habitats on or adjacent to the site 
which were not previously described? 

D Yes 8--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. 

111.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 appropnate 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 v·:ildlife '.ipeciei. These arrns are 
typically used during critical life stages '.Jucb as breeding, hatching, rearing of young and 
overwmtenng. Refer to Table 1 at the end of thi:1 document for example; 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 ef 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 ef 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 . 

.§.: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=2.__Is the site used by any ecologically4
, recreationally, or commercially 

important'- Yes. Gemsbok (Orvx gazef!a) 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 specie'.• which provide a critical 0.e., 
not replaceable) food rciourcc for higher organi:im:; and Yvhose function a:i :mch would not 
be replaced by more tolerant species; or perform a critical ecological function (such as 
organic matter decomposition) and who:1e functions \vill not be replaced b:r other :1pecies. 
EcologicaJJy important species include pest and opportuni:•tic species that populate an area if 
they serve as a food source for other species, but do !!fil include domesticated animals (e.g., 
pets and livestock) or plants/animals whose existence i:i maintained by continuous human 
imer<ention:; (e.g., fish hatcberic1, agricultural crop:;, 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? 

g.. x 
D 

D 

Yes 
No 
Uncertain 

Please provide an explanation for your answer: The nature and extent of 
contamination is described fullv in the SIVJ\1U Assessment Rebort (or the LC-38 Diesel 

• :1 • 

Spill on U7hite Sands Missile Rt1tW'· 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? 

D Yes 
o No 
D 

g.. x 
Uncertain 
No offsite contamination 

Please provide an explanation for your answer: The nature and extent of contamination is 
described fully in the SIVJ\ifU Assessment Rep01tfor the LC-38 Diesel Spill on White Sands A1issile 
Range. to which this SLERA is attached. 

3. Do existing data address potential migration pathways of contaminants at the site? 

g..x__Yes 
D No 
D Uncertain 

Please provide an explanation for your 
answer:-------------------------------
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Potential migration pathways were addressed in the Slf7LWU Assessment lvportfor the LC-38 
Diesel ,S;pill on W'hite 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? 

D Yes 
D No 
o Uncertain 
g.x__No offsite contamination 

Please provide an explanation for your answer: Potential migration pathways were addressed 
in the Slv::\1U Assessment &Port for the LC-38 Diesel Spill on IFhite Sands A1issile &mv1\ to which 

j • l c 

this SU:.:RA 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. 

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 underbrround 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. 

36 



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. 

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? 

o 0 feet (i.e., contamination has reached a watercourse or arroyo) 
o 1-10 feet 
o 11-20 feet 
o 21-50 feet 
o 51-100 feet 
o 101-200 feet 
o > 200 feet 
o > 500 feet 
g..x > 1000 feet 

What is the slope of the ground in the contaminated area? 

g..x__o-10% 
0 10-30% 
0 >30% 

What is the approximate amount of ground and canopy vegetative cover in the 
contaminated area? 

g.._<25% 
g..x 25-75% 
0 >75% 

Is there visible evidence of erosion (e.g., a rill or gully) in or near the contaminated 
area? 

o Yes 
g..x___No 
o 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? 

g..x Yes. this site is bermed. 
g.._No 
o Do not know 

10. Could chemicals reach receptors through the dispersion of contaminants in air (e.g., 
volatilization, vapors, fugitive dust)? If yes, explain. 

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 \vith 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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SUMMARYOFOBSERVATIONS.ANDSITESEITING 

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 \Vithin White Sands Missile Range. Habitat present is not considered 
rare or sensitive by any of the regulating or management agencies including the 
USFWS. N~IDGF. and \X/SMR Directorate of Emironment and Safety. The habitat 
present does not harbor listed or sensitiYe 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 ___ -'B"'-r~a=d=le'"+y-'J=)""'a~v1=· s 
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TABLE1 
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 CPR §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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ATTACHMENT B 

ECOLOGICAL SITE EXCLUSION CRITERIA 
CHECKLIST AND DECISION TREE 
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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 localityl of the 
affected property? N 0. 

• 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 o~ 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, Grune 
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? N (). 

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. G\v' is approximately 150 ft below deepest contamination at the site. 

• Can groundwater mobilize the chemical? 

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:!lwww.~pa.gov/opptintrlchemfact/ 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) 

Are there sensitive areas 
at, adjacent to, or in the locality of the 

affected property? 

No 

Does the affected property contain 
other land areas which could be 

considered viable ecological habitat? 

No 

Does the affected property contain 
any perennial or ephemeral aquatic 

features? 

No 

• Exc1~~16~.~r~hted. ·· 
No eq9ip9f98! ~~e~smEmt is 

waifanteci: at this time. 
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Figure 1 - Exclusion Criteria Decision Tree (continued) 

Do any rare, threatened, 
or endangered species, or otherwise 
protected species use the affected 

property? 

No 

Do any species which 
are considered a recreational or 

commercial resource use the affected 
property? 

No 

Do any plant or animal species use 
the affected property for habitat or 

foraging? 

No 

Proceed to Section Ill, 
Exposure Pathways 
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Figure 1 - Exclusion Criteria Decision Tree (continued) 

Could receptors be impacted 
by contaminants via direct contact? 

Is a receptor located in or using the area where ii 
could contact contaminated air, soil•, or surface 
water? (•For soil, this means contamination less 

an 5 feet bgs) 

No 

Could receptors contact 
contaminants via groundwater? 

1. Can the chemical leach or dissolve 
to groundwater? 

2. Can groundwater mobilize the chemical? 
3. Could/Does contaminated groundwater 

discharge into potential receptor 
habitats? 

Noto1,2,or3 

Could receptors contact 
contaminants via runoff or 

via erosion (by water or wind)? 
1. Are chemicals present in surface soils? 
2. Can chemicals be leached from or 

eroded with surface soils? 
Is there a receptor habitat located 
downgradient of the leached/eroded 

surface soil? 

No to 1, 2, or 3 

Could receptors contact 
contaminants via migration of NAPL? 

1. Is NAPL present at the site? 
2. Is NAPL migrating toward potential 

receptors or habitats? 
Could NAPL discharge contact 
receptors or habitats? 
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1.0 Introduction 

A site visit was conducted at LC-38 Diesel Spill Site to ascertain viable ecological habitat and 
bioloe:ical entities that could potentially be affected by drilling four wells at the proposed 
sampling locations. 

2.0 Methods 

An observer conducted a pedestrian survey atthe 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. 

55 



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 crvptandrus-sand dropseed 

Avians 

Corvus crvptoleucus - Chihuahuan raven 

Invertebrates 

Mycetophilidae-gnats 

Cerambycidae-Jonghorn Beetle 

Formicidae -harvester Ants 

Lycosidae-wolf spider 

Mammals 

Lepus cali[ornicus - black-tailed jackrabbit 

Orvx ga::.ella - oryx 

Svlvilagus audubonii-dese1i cottontail 

Uta stansburiana-side-blotched lizard 
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WSMR in Relation to the Chihuahuan Desert 
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Figure taken from the WSMR Integrated Natural Resource Management Plan November 2001 
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Main Post/Lower Tularosa Basin EMU 
Figure taken from the WSMR Integrated Natural Resource Management Plan November 2001 


