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REQUEST FOR NO FURTHER ACTION 
OT -44 (AOC-P) 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

1.0 INTRODUCTION 

This Request for No Further Action (NFA) was prepared by HydroGeoLogic, Inc. (HGL) on 
behalf of Holloman Air Force Base (AFB) for New Mexico Environment Department (NMED) 
under contract to the Air Force Center for Environmental Excellence (AFCEE), Contract 
No. F41624-03-D-8602, Task Order 037. This request specifically addresses Environmental 
Restoration Program (ERP) site OT-44 (Area of Concern [AOC] P, Building 301 Fuel Tank 
Leaks). 

1.1 BACKGROUND 

1.1.1 Installation Location 

Holloman AFB is situated in south central New Mexico, in Otero County. A facility location 
map is provided as Figure 1.1. Holloman AFB has a population of 6,000 and occupies 
approximately 50,000 acres of the northeast quarter of Section 1 Township 17 South, Range 8 
East. A facility layout map of Holloman AFB is provided as Figure 1.2. 

Holloman AFB is surrounded by undeveloped rangeland. The White Sands Missile Range 
testing facilities occupies the land north of the Base. Private and public owned land borders 
the remainder of Holloman AFB. The major highway servicing Holloman AFB is Highway 
70, which runs southwest from the town of Alamogordo, New Mexico and separates Holloman 
AFB from the publicly owned lands to the south. Alamogordo is the county seat for Otero 
County, and the only town of appreciable size within 30 to 50 miles of the Base. The 
population of Alamogordo was 23,535 in 1975, and has since grown to about 31,000. The 
economy of Alamogordo depends largely upon Holloman AFB and other military 
installations in the area. Alamogordo is located approximately seven miles east of the Base. 

1.1.2 Installation History 

Holloman AFB, formerly Alamogordo Army Airfield, began as a temporary facility during 
World War II. Construction of the temporary airfield was initiated on 6 February 1942. Prior 
to 1942 the property occupied by Holloman AFB was undeveloped rangeland. Over time, 
Holloman AFB's status, mission, and Command have periodically changed. Currently, 
Holloman AFB is operated under the Air Combat Command (ACC). 

The Alamogordo Army Airfield was established in 1942 and was deactivated in 1945. The 
facility was reactivated in 1945 and was operated by the Air Materiel Command (AMC) until 
1951. AMC tested pilot-less aircraft, guided missiles, and other equipment. The facility 

Air Force Center for Environmental Excellence 
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HGL-Request for No Further Action, OT-44 (AOC-P)-Holloman AFB, Alamogordo, NM 

mission remained largely unchanged until 1971, although the facility identification changed 
several times during the 20-year span: Air Force Missile Test Center (1951-1952), Holloman 
Air Development Center (1952-1957), and Air Force Missile Development Center (1957-
1971). The Tactical Air Command operated the facility from 1972 to 1992 and housed the 49th 
Tactical Fighter Wing, 479th Tactical Training Wing, 833ro Air Division, and 4449th Mobile 
Support Squadron. In 1992, Holloman AFB was realigned under ACC. 

Air Force Center for Environmental Excellence 
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2.0 ENVIRONMENTAL SETTING 

The environmental setting information in the following subsections is reproduced primarily 
from the Radian 29-site Remedial Investigation (RI) report (Radian, 1992) , unless cited 
otherwise. 

2.1 TOPOGRAPHY 

Holloman AFB is located in the Tularosa Basin, which is part of a 170-mile-long structural 
depression. The basin is bounded on the south by a low topographic divide near the state 
line; on the west by the uplifted Organ, San Andres, and Oscura Mountains; on the north by 
Chupadera Mesa; and on the east by the uplifted Jicarilla and Sacramento· Moup.tains . The 
interior plain has low relief with altitudes ranging from about 4,000 feet in the southwestern 
portion of the basin to about 4,400 feet in the northeastern portion. The surrounding 
mountains rise abruptly to altitudes of 7,000 to 12,000 feet. 

The Tularosa Basin is a closed basin from which no surface water drains. Surface runoff 
from the mountains bordering the basin has deposited extensive alluvial fans on the interior 
plain. Near the Base, the ground surface is gently undulating and is composed of alluvial fan 
deposits, eolian dunes, and flat-bottomed playas (pan-shaped depressions carved by wind 
erosion). To the west of the Base lie the gypsum sand dune fields of White Sands National 
Monument. A facility topographic map is provided as Figure 2.1 . 

2.2 SURFACE WATER 

Within the undeveloped portions of the Base, surface water runoff is controlled by several 
arroyos that trend southwest (Figure 2.2). These arroyos are: Hay Draw, in the far northern 
portion of the Base; Malone Draw and Ritas Draw, which discharge into Lost River; and 
Dillard Draw, which runs in a southwesterly direction near the southern boundary of the 
Base toward the facility's sewage lagoons. Lost River, the largest arroyo, is dammed near 
the western boundary of Holloman AFB to prevent runoff from the facility from entering 
White Sands National Monument. Runoff from Lost River, Malone Draw, and Ritas Draw 
collects behind the dam and either evaporates or infiltrates into the underlying soils. 

2.3 GEOLOGY 

The Tularosa Basin is the easternmost extension of the Basin and Range Province of the 
western United States and was created by Cenozoic extensional (i.e. , norinal) faulting of 

. Precambrian- through Tertiary-age sedimentary and igneous rocks. These rocks are exposed 
in the fault scarps bounding the basin floor. A geologic map of the Tularosa Basin is 
provided as Figure 2. 3; a generalized cross-section of the Basin is provided as Figure 2.4. 

During the Permian period of the Paleozoic Era (approximately 270 million years ago), 
southern New Mexico was covered by a shallow sea. Limestone and sandstone were 
deposited, forming thick sedimentary units. Toward the end of the Mesozoic era 

Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037 _04_12_011R02-06.552.doc 2-1 HGL 12111J06 



HGL-Requestfor No Further Action, OT-44 (AOC-P)-Holloman AFB, Alamogordo, NM 

(approximately 70 million years ago), the major mountain building activities that formed the 
Rocky Mountains took place, resulting in southern New Mexico emerging from the ocean as 
the land gently up-warped. During the Cenozoic era, extensional faulting of the 

·southwestern United States began creating the Basin and Range Physiographic Province. 
Approximately 10 million years ago, the extensional faulting formed the Tularosa Basin, a 
Cenozoic faulting formed the graben structure known as the Tularosa Basin. The basin was 
formed when arched portions ofthe up-lifted .bedrock collapsed between large-scale, north
south trending faults, forming a graben. The Tularosa Basin is the central downthrown area, 
bounded on the east and west by fault block mountains, the Sacramento and San Andres 
Mountains. Bedded Permian strata can be seen along the faces of both mountain ranges. 
Recently (less than 10 million years ago), lava flows erupted along the existing fault planes . 
created during active basin development. The Carrizozo lava flow north of the Base is an 
example of one such eruption. 

The Tularosa Basin is a bolson, or a basin that has n.o surface drainage outlet. Bolson 
deposits refer to sediments carried by water into a closed basin. The bolson sediments within 
the Tularosa Basin are derived from the erosion of limestone, dolomite, and gypsum exposed 
on the faces of the surrounding mountains. Coarser material is deposited at the base of the 
mountains while fmer material is carried to the basin's interior. The ·thickness of the bolson 
deposits progressively thin outward from the base of the mountains to the central portion of 
the basin. Bolson deposits within the central portion of the Tularosa Basin are approximately 
8,000 feet thick. Bolson deposits within the Tularosa sub-basin ranged from nearly 4,000 
feet thick near Alamogordo to less than 100 feet thick at Hurtz Spring, located west of 
Holloman AFB. 

Near-surface geologic conditions at Holloman AFB have been established during ERP and 
Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFI) consist ·of 
bolson sediments deposited and/or reworked by alluvial, eolian, lacustrine/playa forces. 
Alluvial fan deposits are characteristically laterally discontinuous units of interbedded sands, 
silts, and clays . Eolian deposits consist primarily of gypsum sands . The eolian and alluvial 
fan deposits are often indistinguishable due to wind action resulting in an intermingling of the 
two sediment types. Lacustrine or playa deposits in the area consist of medium to high 
plasticity clays containing gypsum crystals and other salts. Lacustrine deposits are 
juxtaposed with alluvial fan and eolian deposits throughout the Base. 

A generalized near-surface geologic cross section of the Base is provided as Figure 2.5. The 
uppermost sediment deposits (generally the top 15 feet) are typically silty sands, typical of 
alluvial fans, and grade vertically and laterally into silts and small lenses of clay and sand. 
A 5 to 8-foot thick clay unit grades laterally into a silty, clayey sand, which underlies the 
alluvial sediments. These are lacustrine or playa deposits, which typically display less 
vertical variability than alluvial deposits but are also laterally discontinuous . These 
lacustrine clays almost always are highly plastic and contain abundant gypsum crystals. 
Below this, sands grading into silty sands, and underlain by silts, are present, and are again 

Air Force Center for Environmental Excellence 
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characteristic of alluvial fan sediments. Lenses/beds of lacustrine clay underlie these 
sediments. 

2.4 SOILS 

The United States Department of Agriculture (USDA) Soil Conservation Service has identified 
two soil associations in the vicinity of Holloman AFB: the Holloman-Gypsum Land-Yesum 
complex, and the Mead silty clay loam. The permeability of these soil horizons ranges from 
4x104 to 1xl0·3 centimeters per second (em/sec). The distribution of the soils in the vicinity of 
Holloman AFB is depicted on Figure 2.6 (USDA, 1981). 

Most of the surficial soils at the Base are the well-drained, sandy loam and gypsum of the 
Holloman-Gypsum Land-Yesum complex. The soils of this association are formed from 
alluvial and eolian gypsiferous sediments. The Holloman unit makes up about 35 percent of 
the complex and is described as being a light brown to pink, very fine, sandy loam with high 
gypsum content. The soil is moderately permeable, calcareous, and mildly to moderately 
alkaline. The Gypsum land unit makes up about 30 percent of the complex and is described as 
being a soft to hard white gypsum, typically overlain by less than one inch of very fme, sandy 
loam. The Yesum unit, which makes up 20 percent of the complex, is light brown to pinkish
white, very fine sandy loam that is also high in gypsum. The Yesum unit is moderately 
permeable, calcareous, and mildly alkaline (USDA, 1981). 

The Mead silty clay loam soil occurs over a small area of the Base. This soil consists of 
reddish-brown, silty clay loam, clay loam, and clay with a high salt content. The soil unit is 
derived from fine grained alluvium deposited over lacustrine sediments, has low permeability, 
and has a low available water capacity. The soil is moderately calcareous, and moderately to 
strongly alkaline. The soil has a layer of salt that is more soluble than gypsum (USDA, 1981). 

2.5 HYDROGEOLOGY 

Groundwater occurs under unconfmed conditions in the unconsolidated bolson deposits 
beneath Holloman AFB. The primary source of . recharge for groundwater in the bolson 
aquifer is percolation of rainfall and stream infiltration through the coarse, unconsolidated 
alluvial fan deposits along the western flank of the Sacramento Mountains . The infiltrating 
water migrates downward into the bolson fill aquifer and flows downgradient through 
progressively finer-grained sediments into the basin. The depth to groundwater decreases 
from 270 feet (or more) near the mountains to less than 5 to 50 feet below ground surface 
(bgs) at Holloman AFB. The hydraulic gradient is steep in the recharge zones at the base of 
the mountains, but flattens out as groundwater migrates into the valley. Results from several 
studies indicated that groundwater gradients at the Base are very low, ranging from about 
0.0009 to 0.007. Groundwater discharge occurs either through evapotranspiration, springs or 
seeps along steep-sided arroyos, or into closed playa lakes such as Lake Lucero , the regional 
groundwater discharge area. 
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Groundwater flow direction at Holloman AFB is influenced by the surface water flow along 
southwest trending arroyos . In general, groundwater flow direction is west to southwest 
depending upon the immediate proximity of the arroyos. A basewide regional groundwater 
elevation contour map is provided as Figure 2.7. In the southeastern portion of the Base, 
regional groundwater flows southwest, following the Dillard Draw surficial drainage system. 
In the northern portion of the Base, groundwater flows to the west, following the Ritas 
Draw, Malone Draw, and Lost River drainages. An apparent divide between these two 
drainage subsystems is seen in the northeast-central part of the Base. 

Groundwater in the Tularosa Basin is of potable quality at the recharge areas in close 
proximity to the Sacramento Mountains, but becomes increasingly mineralized as it flows 
downgradient toward the interior of the basin. This natural degradation of water quality can 
be attributed to slow groundwater migration from recharge to discharge areas, and .. the 
presence of readily soluble minerals in the bolson sediments. The groundwater beneath 
Holloman AFB is designated as unfit for human consumption where it naturally exceeds total 
dissolved solids (TDS) and sulfate thresholds. TDS values presented in the 1992 RI report 
ranged from 1,600 milligrams per liter (mg/L) to 66,000 mg/L, averaging over 17,000 
mg/L. Sulfate and chloride average concentrations were on the order of 4,000 mg/L and 
6,000 mg/L, respectively. Using the Guidelines for Groundwater Classification Under the 
Environmental Protection Agency (EPA) Groundwater Protection Strategy (EPA, 1986), the 
groundwater can be classified as IIIB (i.e., not a source or a potential source of drinking · 
water) . Class Ill ·groundwater is · characterized as having a TDS concentration greater than 
10,000 mg/L and a low degree of interconilection to adjacent surface waters or groundwaters 
of a higher class, as is the case at Holloman AFB . Lower TDS areas at Holloman AFB may 
be attributable to localized recharge via irrigation and infiltration by anthropogenic features 
such as roof drains and water lines . 
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3.0 OT-44 (AOC-P)- BUILDING 301 FUEL TANK LEAKS 

3.1 SITE DESCRIPTION AND LOCATION 

OT-44 (AOC-P) encompasses a historic hydrocarbon plume observed in the groundwater 
immediately south of Building 301, an aircraft maintenance hanger adjacent to the Holloman 
AFB main taxiway. OT-44 is located within the Building 301 asphalt-paved service access 
roadway located between the building and the airfield's cinder block perimeter wall. The 
location of OT -44 (AOC-P) with respect to the surrounding facility is shown on Figure 1.2. 
An aerial photograph of OT-44 (AOC-P) is included as Figure 3.1. 

3.1.1 Surface Water 

The area encompassed by OT-44 is paved with concrete and/or asphalt. All surface water 
runoff at OT -44 is directed towards adjacent or nearby storm drains. A long, narrow storm 
drain trench is present immediately south of Building 301 and west of OT -44. 

3.1.2 Geology 

The majority of the site is overlain with approximately 2 inches of asphalt and 0 to 10 inches 
of concrete. Beneath the pavement, poorly graded sands extend laterally from the central 
portion of the unit to the southwest and underlie the site to a maximum depth of 19 feet bgs. 
To the northeast, the poorly graded sands grade laterally into a silty sand. The silty sand is 
also approximately 19 feet thick but contains 6 foot thick beds of silts and very fine sands. 
Boring logs completed at OT-44 are included as Appendix A. 

3.1.3 Hydrogeology 

The depth to groundwater beneath OT -44 has fluctuated from five to seven feet bgs over the 
investigated history of OT-44. Groundwater monitoring indicates the water table is relatively 
flat with a slight west to southwesterly flow direction. During the OT -44 RI, the average 
hydraulic gradient for the site was calculated as being approximately 0.006 feet per foot 
(Radian, 1992). Estimated hydraulic conductivity for OT-44 wells range from 0.001 to 
0.0001 centimeters per second (Walk Haydel, 1989b). 

3.2 WASTE IDSTORY 

OT -44 was initially identified after free phase hydrocarbons were observed on the water table 
during exploratory trenching activities for installation of a sewer line. The source of the 
hydrocarbons was not determined at that time; however, the source was since identified as a 
leak within a 25,000 gallon diesel underground storage tank (UST) pipeline. The location of 
the UST and associated piping is shown on Figure 3 .1. The UST was closed and removed in 
February 1991 after the piping failed a tank tightness test in 1990. The UST was recorded as 
being in good condition with no corrosion pits, holes, or leaks noted during the removal 
process. 

Air Force Center for Environmental Excellence 
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In March 1997, approximately 60 tons ( 44.4 cubic yards [yd3
]) of total petroleum hydrocarbon 

(TPH) contaminated soil was removed from OT -44.. Excavation activities continued vertically 
to the top of the water table, located at approximately 5.5 feet bgs during excavation activities. 
The excavation was then backfilled and resurfaced to grade with asphalt (Foster Wheeler, 
1997). 

3.3 PREVIOUS INVESTIGATIONS 

Analytical results previous investigations are included as Tables 3 .1 through 3. 8 with 
laboratory analytical data sheets included as Appendix B. Historic sample locations and 
associated TPH concentrations are shown on Figure 3.2. 

3.3.1 Site 50 IRP Phase II Stage I, Confirmation/Quantification 

An Installation Restoration Program (IRP) Phase II, Stage I Confirmation/ Quantification study 
was conducted after hydrocarbons were observed on the groundwater during the installation of 
a sewer line (Dames and Moore, 1987). At the time of the IRP Phase II Stage 1 investigation 
the source of the hydrocarbons was unknown but assumed to be either associated with former 
aircraft operation fuel releases west of Building 301 or from a 15,000 gallon, precast-concrete 
heating oil UST supposedly located south of Building 301 and partially uncovered during 
excavation activities for the sewer line. Based on the unknown source of the hydrocarbons, the 
site was designated as 'Site 50,' the Building 301 Aircraft Maintenance Hangar. 

The investigation included the installation of an 8-inch monitoring well (designated 50W1) and 
the completion of one soil boring (designated 50Bl). Soil samples obtained from boring 50W1 
at 5 to 6.5 feet bgs, 7.5 to 9 feet bgs, and 10 to 11.5 feet bgs and from boring 50Bl at 
5 to 6.5 feet bgs and 7.5 to 9 feet bgs, were submitted for laboratory analysis. In addition, one 
groundwater sample was collected from monitoring well 50W1 and submitted for laboratory 
analysis. The groundwater sample and five soil samples were submitted for oil and grease, 
total organic halogens (TOX), and phenolic analyses. In addition, the groundwater sample 
(50W1) was also submitted for total organic carbon (TOC) and pesticide analyses. 

All five soil samples contained detectable concentrations of oil and grease, ranging from 
160 milligrams per kilogram (mg/kg) to 4,265 mg/kg. Four of the five soil samples contained 
TPH at concentrations exceeding the NMED-approved Holloman AFB TPH action level 
(herein referred to as 'former TPH action level' at the time of 1,000 mg/kg. The TPH 
concentrations in these four soil samples also exceeded current NMED diesel #2 residential and 
industrial TPH soil screening levels (SSLs), included for reference on Table 3 .1. The four 
samples with TPH concentrations above criteria were collected at or below the top of the water 
table, with the highest oil and grease concentrations detected in the 7.5 to 9 foot bgs soil 
interval in both borings (50Wl and 50B1). The 5 to 6.5 foot bgs soil from boring 50W1 also 
contained phenolics at 17 mg/kg. IRP Phase II, Stage I soil analytical results are presented on 
Table 3.1. 

Air Force Center for Environmental Excellence 
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The groundwater sample collected during the investigation contained oil and grease and low 
levels of TOC and TOX. Oil and grease was detected at a concentration of 140 mg/L, which 
exceeds the current diesel #2 TPH screening level of 1. 72 mg/L for groundwater 
(NMED, 2005). IRP Phase II, Stage I groundwater analytical results are presented on 
Table 3.2. 

Based on the results of the investigation, additional monitoring wells and soil borings were 
recommended. The investigation did not determine the source of the petroleum. · 

3.3.2 Remedial Investigation 

3.3.2.1 Stage 1 

Stage 1 of the RI included the installation and sampling of four soil borings (designated B 1 
through B4) which were converted into groundwater monitoring wells (MW1 through MW4) 
(Walk Haydel, 1988). Soil samples were collected from the soil borings at 2.5, 5, and 10 feet 
bgs and submitted for volatile organic compounds (VOCs) and total recoverable petroleum 
hydrocarbons (TRPH). 

Fifteen additional borings (designated as P1 through P15) were completed, in a 5 by 3 grid on 
a 10 foot by 10 foot spacing, south of Building 301 in an area believed to contain the 15,000 
gallon heating oil UST. The 15 borings were conducted in an effort to locate the heating oil 
UST. No· soil or groundwater samples were collected from these borings for laboratory 
analysis. The additional borings failed to locate the UST; consequently, one additional boring, 
B5, was completed near a newer fiberglass diesel UST. Soil samples, obtained from boring B5 
at 12.5, 15, and 17.5 feet bgs, were collected based on field screening results and analyzed for 
TRPH. 

TRPH concentrations were detected in soil samples obtained from boring B 1 (MW 1) and B2 
(MW2). In B1, TRPH was detected soiely in the 2.5 foot soil sample (526 mg/kg) and at a 
concentration well below the former TPH action level of 1,000 mg/kg. Based on the current 
NMED diesel #2 SSLs, TPH concentrations in boring B1 at 2.5 feet bgs .slightly exceed the 
NMED residential diesel #2 SSL. Within B2 (MW2), TRPH were detected solely in the 5 foot 
soil sample, near the top of the water table, and were detected at concentrations of 
7,946 mg/kg, exceeding the former TPH action level of 1,000 mg/kg as well as current 
residential and industrial diesel #2 SSLs. Several VOCs including benzene, chlorobenzene, 
ethylbenzene, styrene, tetrachloroethene, toluene, and trichlorofluoromethane were detected in 
B1 (MW1) and/or B2 (MW2) in the 5 and/or 10 foot samples at concentrations well below 
residential SSLs. No TRPH or VOCs were detected in the soil samples collected from B3 
(MW3) and B4 (MW4), and no TRPH was detected in B5. Soil RI Stage I results are 
presented on Table 3. 3. 

Groundwater samples collected from MW1 through MW4 contained TRPH, trichloroethene 
(TCE), and 1,1,1-trichloroethane. With the exception of TRPH, all were below New Mexico 
Groundwater Quality (NMGWQ) standards. TCE was detected in all four wells and ranged in 

Air Force Center for Environmental Excellence 
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concentration from 2.4 micrograms per liter (J.tg/L) in MW4 to 49.1 J.tg/L in MWl. 
1,1,1-Trichloroethane was detected in MW1 and MW2 at 28.6 J.tg/L and 125 J.tg/L, 
respectively. Only groundwater samples from MW2, MW3, and MW4 were submitted for 
TRPH analysis. TRPH were detected solely within MW2 and were detected at a concentration 
of 17 mg/L, above the diesel #2 screening level of 1. 72 mg/L. Groundwater RI Stage I 
analytical results are presented in Table 3.4. 

The source of the petroleum hydrocarbons was not identified in the Stage 1 portion of the RI. 
Consequently, the Stage I RI report recommended the installation of a background groundwater 
monitoring well as well as the collection of additional soil and groundwater samples to identify 
the source of the petroleum hydrocarbons (Walk Haydel, 1988). 

3.3.2.2 Stage 2 

The Stage 2 portion of the RI included the completion of five soil borings (designated P16 
. through P20) in an effort to locate the 15,000 gallon heating oil UST; the installation of a 
background monitoring well, MW6; and one round of groundwater sampling of the onsite 
monitoring wells. 

The five soil borings were completed in an area between Building 301 and the previous 15 soil 
borings. The locations of borings P16 through P20 are shown on Figure 3.2. None of the soil 
borings located the heating oil UST. MW6, the upgradient monitoring well, was installed to 
determine if organic contaminants previously detected in MW1 and MW2 were from an 
upgradient source. 

Three soil samples, from 2.5, 5, and 20 feet bgs were collected from the MW6 borehole 
(identified as B6) and analyzed for volatile organic analytes (VOAs), base, neutral, and acid 
extractables (BN/AE), and TRPH. A groundwater sample from MW6 was also collected and 
submitted for VOCs, BN/AE, and TRPH. Groundwater samples were also collected from 
MW1 and MW2 and analyzed for VOCs and TRPH. 

No organic compounds were detected in the MW6 soil samples. TRPH was detected in the 
MW6 groundwater sample at a concentration of 2 mg/L, which exceeds the groundwater 
diesel #2 TPH screening level of 1. 72 mg/L. The elevated TRPH concentration in MW6 
indicated an upgradient TPH source impacting the OT-44 groundwater. 2,4-Dinitrotoluene 
was detected in the MW6 groundwater sample at 58 J.tg/L. TCE was detected in MW1 at 
16 J.tg/L and in MW2 at 9 J.tg/L. Results of the RI Stage II soil and groundwater investigation 
are presented on Tables 3.3 and 3.4, respectively. 

Based on the data collected, soil and groundwater contamination, to a depth of 10 feet bgs, was 
identified south of Building 301. Contaminants detected included TRPH, fuel-related VOCs, 
and solvents. In addition, groundwater was determined to flow from the northeast to the 
southwest, suggesting the source of the hydrocarbons was not from former aircraft releases 
west of Building 301. 

Air Force Center for Environmental Excellence 
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A Baseline Risk Assessment (BRA), conducted on the site determined the only applicable 
migration route was soil to groundwater leaching and groundwater transport. Holloman AFB 
groundwater contain high TDS concentrations and other sources of potable water exist, 
groundwater is not used as a potable water source in the vicinity of OT -44. Consequently, the 
BRA concluded that contaminant exposure was limited to groundwater consumption by 
livestock. Onsite worker exposure was also considered. Based on the information collected, 
the BRA determined OT -44 (old Site 50) posed no significant risk to human health or the 
environment (Walk Haydel, 1989a). Consequently, the RI recommended NFA (Walk Haydel, 
1989b). 

Based on the results of the 1989 RI (Walk Haydel, 1989b) and BRA Report (Walk Haydel, 
1989a), Holloman AFB submitted a Decision Document for OT-44 requesting NFA 
(Walk Haydel, 1990). After reviewing the Decision Document, NMED required additional 
investigation of OT -44 to confirm that TRPH concentrations in soil did not exceed the former 
TPH action level of 1,000 mg/kg. 

3.3.3 UST 5RM 301 Excavation and Removal 

In 1990, the 25,000 gallon diesel UST (UST 5RM 301) failed a tank tightness test. The 
locations of the diesel UST and associated piping are shown on Figure 3 .1. Three vapor 
detection points were installed adjacent to an underground pipe running north from the UST 
into Building 301. A small intermittent leak was detected. Based on facility records, the UST 
was closedin February 2001. During the closure process, the UST was excavated from the 
subsurface and visually inspected. The UST was determined to be in good condition with no 
corrosion pits, holes, or leaks noted. The UST was also noted to have been located within the 
water table, but no indication of soil and groundwater quality was obtained from facility 
records. Copies of the facility's records regarding the UST removal are included in 
Appendix C. 

3.3.4 Hazardous Waste Permit 

On August 22, 1991, ·the EPA and NMED jointly issued a Hazardous Waste Permit for 
Holloman AFB to operate a hazardous waste disposal facility (EPA, 1991). Site OT-44 
is included as AOC-P in Table 1 of the permit. 

3.3.5 Phase II RCRA Facility Investigation 

A Phase II RFI, addressing NMED concerns on TPH concentrations exceeding the former 
TPH action level, was conducted in 1994 and consisted of completing six soil borings 
designated as 44-B07 through 44-B12 (Foster Wheeler, 1995). Soil samples, collected from 1 
to 3 feet bgs and 3 to 5 feet bgs from 44-B08 through 44-B12 and from 0.5 to 2.5 feet bgs, 2.5 
to 4.5 feet bgs, and 4.5 to 6.5 feet bgs in boring 44-B07 were submitted for TRPH analysis 
using EPA Method 418.1. 

Air Force Center for Environmental Excellence 
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Stained soils were encountered in boring 44-B07 and slightly stained soils were encountered in 
boring 44-B11. TRPH were detected in five of the six soil borings (44-B07 and 44-B09 
through 44-B12); concentrations, with the exception of boring 44-B07, were below the 
formerly TPH action level of 1,000 mg/kg and current diesel #2 residential SSL (included in 
Table 3.5 for reference). Soil samples collected from 0.5 to 2.5 and 2.5 to 4.5 feet bgs in 
boring 44-B07 contained TRPH concentrations of 17,100 mg/kg and 30,700 mg/kg, 
respectively, exceeding the former TPH action level (1 ,000 mg/kg) and current residential and 
industrial diesel #2 SSLs. TRPH was not detected in the 4.5 to 6.5 foot bgs soil sample in 
boring 44-B07. Results of the 1994 Phase II RFI are included as Table 3.5. 

Based on.sampling results, the Phase II RFI recommended conditional NFA with NFA status 
requiring remediation of the TRPH-contaminated soils to the Base-specific cleanup level of 
1,000 mg/kg. A Class 3 permit modification request was submitted to EPA Region VI 
recommending site closure (Foster Wheeler, 1995). 

3.3.6 Additional Characterization of POL-Contaminated Sites 

In February 1996, additional characterization was performed to further delineate contaminated 
soil in excess of 1,00Q mg/kg (Groundwater Technology, 1996). Three soil borings 
(OT44-DP1 through OT44-DP3) were completed, characterized and sampled. Two soil 
samples per boring, based on field screening results, were collected and analyzed for gasoline
range organics (GRO), diesel-range organics (DRO), TRPH, and benzene, toluene, 
ethylbenzene, and total xylenes (BTEX). 

None of the analyzed compounds were detected in boring OT44-DP1. GRO, DRO, and TRPH 
were detected in borings OT44-DP2 and OT44-DP3, while ethylbenzene and total xylenes 
were detected solely within boring OT44-DP2. Boring OT44-DP3 was completed in the 
vicinity of the former UST pipe leak. The highest GRO, DRO, and TRPH concentrations 
detected in boring OT44-DP3 were detected in .the 2 to 4 foot soil interval. TRPH 
concentrations dropped significantly in the 4 to 5 foot soil interval sample. Within boring 
OT44-DP2, maximum concentrations of the detected analytes were reported in the 5 to 6 foot 
soil interval. DRO and TRPH concentrations in borings OT44-DP2 and OT44-DP3 exceeded 
the former TPH action level of 1,000 mg/kg and current residential and industrial diesel #2 
SSLs. Analytical results are included as Table 3.6. 

3.3. 7 Final Closure Report Addendum 

Approximately 60 tons (44.4 yd3
) of TPH-impacted soils were excavated from OT-44 and 

disposed off site in March 1997 (Foster Wheeler, 1997). Excavation activities were conducted 
in an area where vadose zone soils contained TRPH concentrations above the former TPH 
action level of 1,000 mg/kg based on previous soil sampling activities. The excavated area 
correlates with the leak from the product pipeline sampling from the 25,000 gallon diesel UST. 
TPH-impacted soils were excavated to the top of the water table, estimated to be approximately 
5 feet bgs. Verification soil samples were collected from the excavation sidewalls during 
advancement of the excavation and submitted for TRPH analysis. Excavation activities above 

Air Force Center for Environmental Excellence 
M:\Projects\AFC_002 _ 037 _(l4 _12 _ 01\R02-06.552.doc 3-6 HGL 12/11106 



HGL-Request for No Further Action, OT -44 (AOC-P)-Holloman AFB, Alamogordo, NM 

the water table ceased when TRPH analysis results were below the former TPH action level of 
1,000 mg/kg. Analytical results are summarized on Table 3.7. For reference, diesel #2 
residential and industrial SSLs have also been included on Table 3. 7. None of the verification 
soil samples contained TRPH at concentrations exceeding the diesel #2 SSLs; however, the 
TRPH concentration in sample OT44-01-03 equaled the diesel #2 residential SSL. The 
location of the verification soil samples used in determining the extent of excavation activities 
and their associated TRPH analytical results are depicted on Figure 3.2. 

3.3.8 Long Term Groundwater Monitoring 

Biennial long term monitoring (LTM) of VOC concentrations in groundwater beneath OT-44 
was initiated in 1995 and conducted through 2001. Based on the analytical results obtained 
during the four LTM events, Holloman AEB recommended a cessation of LTM activities in the 
2001 LTM report (Foster Wheeler, 2002). In the NMED 2001 LTM report comment response 
letter, dated February 24, 2003, NMED had no comment on the proposed cessation of LTM 
activities at OT-44 (AOC P). Consequently, LTM activities at OT-44 ceased. A copy of the 
NMED 2001 LTM report comment response letter is included in Appendix C. 

VOCs detected in the OT-44 groundwater included benzene, sec-butylbenzene, carbon 
disulfide, chloroform, methylene chloride, toluene, and TCE. The majority of the VOCs 
detected were in MW2 during the 1997 LTM event. With the exception of carbon disulfide 
and TCE, all of the VOCs were detected solely during the 1997 LTM event. Carbon disulfide 
was detected in MW2 in 1995, 1997 and 1999 while TCE was detected in MW2 only during 
the 1999 LTM event. TCE was detected below the MCL at 1 JLg/L. OT-44 LTM analytical 
results are presented in Table 3.8. 

The 1997 LTM event was conducted in September 1997 after TPH excavation activities 
(i.e., March 1997) had been completed. The presence of the VOCs in groundwater samples 
retrieved from the downgradient wells was most likely attributable to the agitation of the 
groundwater system that occurred during excavation activities. None of the historically 
detected VOCs were detected during the 2001 LTM event, leading to cessation ofLTM. 
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Table 3.1 
Soil Analytical Results 

IRP Phase II Stage I Confirmation/Quantification Study 
OT-44 (AOC P) 

Obtained from Table A-1 (NMED, 2006). 
<2l Diesel #2 TPH SSL (NMED, 2005). 
mg/kg = milligrams per kilogram 
-- = not detected 
TOC = total organic carbon 
TOX = total organic halides 
NA = not applicable 
Results in BOLD indicate concentration above screening criteria 
Source: Dames and Moore, 1987. 
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Table 3.2 
Groundwater Analytical Results 

IRP Phase II, Stage 1- Confirmation/Quantification Study 
OT-44 (AOC P) 

O> New Mexico Administrative Code (NMAC) 20.6.2.3103 
<2> action level 
O> Diesel #2 TPH screening level (NMED, 2005) 
JLgiL = micrograms per liter 
< = Not detected above the detection limit 
DL = detection limit 
TOC = total organic carbon 
TOX = total organic halides 
MCL = Maximum Contaminant Level 
EPA = United States Environmental Protection Agency 
NA = not applicable 
Results in BOLD exceed one or more screening criteria 
Source: Dames and Moore, 1987. 

Holloman AFB 
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Obtained from Table A-1 (NMED, 2006) 

<2> Diesel #2 TPH SSL (NMED, 2005) 
JLglkg = micrograms per kilogram 
mg/kg = milligrams per kilogram 
-- = not detected 
( ) = stage II data 
* = Corps of Engineers lab data 
Source: Walk Haydel, 1989b. 

Table 3.3 
Soil Analytical Results 

Phase II Remedial Investigation 
OT -44 (AOC P) 
Holloman AFB 

BN/AE = base neutrals/acid extractables 
TRPH = total recoverable petroleum 
hydrocarbons 
VOCs = volatile organic compound 
NA = not analyzed I not applicable 
Results in BOLD exceeded the base-specific 
TRPH limit of 1,000 mg/kg 
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NMAC 20.6.2.3103 
<2> Duplicate ofMW-6 
<JJ Diesel #2 TPH screening level (NMED, 2005) 
NMGWQ =New Mexico Groundwater Quality 
EPA = United States Environmental Protection Agency 
MCL = Maximum Contaminant Level 
TRPH = total recoverable petroleum hydrocarbon 
JLgiL = micrograms per liter 
mg/L = milligrams per liter 
-- = not detected 
( ) = stage II data 
* = Corps of Engineers lab data 
NA = not analyzed I not applicable 

Table 3.4 
Groundwater Analytical Results 
Phase II Remedial Investigation 

OT-44 (AOC P) 
Holloman AFB 

Results in BOLD and italics exceed NMGWQ Standards for human health and EPA Primary Drinking Water MCLs 
Results in BOLD exceed NMGWQ Standards for human health 
Results in italics exceed EPA MCLs 
Source: Walk Haydel, 1989b. 
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Table 3.5 
Soil Analytical Results 

Phase II RCRA Facility Investigation 
OT-44 (AOC P) 
Holloman AFB 

44-B07 

44-B08 

44-B09 

44-BlO 

44-Bll 

44-B12 

rng/kg = milligrams per kilogram 
< = Not detected at or above the detection limit 
DL = detection limit 

3-5 

TRPH = total recoverable petroleum hydrocarbons 

169 29 

Results in BOLD exceed the diesel #2 residential (520 rng/kg) and/or industrial (1,120 rng/kg) SSLs 
Source; Foster Wheeler, 1995. 
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<1> Obtained from Table A-1 (NMED, 2006) 
<2> NMED Diesel #2 TPH SSL (NMED, 2005) 
-- = not detected 
J = estimated value less than sample quantitation limit 
GRO = gasoline-range total petroleum hydrocarbons 
DRO = diesel-range total petroleum hydrocarbons 
TRPH = total recoverable petroleum hydrocarbons 
mglkg = milligrams per kilogram 
p.g/kg = micrograms per kilogram 

Table 3.6 
Soil Analytical Results 

Additional Soil Characterization Activities 
OT-44 (AOC P) 
Holloman AFB 

Values in BOLD indicate TRPH concentrations exceeding base-specific TPH action level of 1,000 mg/kg 
Source: Groundwater Technology, 1996. 
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NMED, 2005 
mg/kg = milligrams per kilogram 
< = Constituent not detected above laboratory quantitation limit 
TRPH = total recoverable petroleum hydrocarbons 
NMED = New Mexico Environment Department 
SSL = soil screening level 
" =duplicate sample; acceptance limit is 50% 
Source: Foster Wheeler, 1997. 

Table 3.7 
Soil Analytical Results 

Excavation Closure Verification Sampling 
OT-44 (AOC P) 
Holloman AFB ::J::: 
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Table 3.8 
Groundwater Analytical Results 

Biennial Groundwater Long Term Monitoring (1995-2001) 
OT-44 (AOC P) 

<2> upgradient monitoring well 
-- = not detected 
NS = not sampled 
NA = not analyzed/not applicable 
VOCs = volatile organic compounds 
ILg/L = micrograms per liter 
NMGWQ = New Mexico Groundwater Quality 
EPA = United States Environmental Protection Agency 
MCL = Maximum Contaminant Level 
Source: Foster Wheeler, 2002. 

Holloman AFB 

Laboratory Qualifiers - assigned as a result of laboratory data assessment procedures 
J = Estimated value, Jess than CRDL but greater than or equal to IDL 
UB = Qualifies as nondetect due to presence of analyte in associated laboratory blank 
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4.0 CONCLUSIONS 

TPH contaminated media south of Building 301 was the result of a leak within a product 
pipeline running from the 25,000 gallon diesel UST to Building 301. The pipeline leak was 
identified during a tank tightness test conducted on the UST in 1990. No other leaks were 
identified during the tightness test. The diesel UST was closed and removed in February 1991. 
Subsurface soil sampling of OT-44 identified TPH concentrations, in the vadose zone, above 
the former TPH action level of 1,000 mg/kg and the current diesel #2 residential (520 mg/kg) 
and industrial (1,120 mg/kg) TPH SSLs in the vicinity of the former pipeline leak as well as 
below the underlying water table. 

In March 1997, Holloman AFB conducted remediation at OT-44 (AOC-P). Approximately 
60 tons (44.4 yd3

) of diesel-impacted soil were excavated from the vadose zone and removed 
from the site. Verification soil samples collected from the excavation sidewalls were used to 

vverify the removal of impacted soils (i.e., TPH concentrations above the former TPH action 
level [1 ,000 mg/kg]. Based on verification sampling, soils containing TPH above the current 
residential diesel #2 SSL were removed from the site. Soils below the water table containing 
TPH concentrations above 1,000 mg/kg were left in place since impacts from these soils would 
be assessed during LTM activities. 

Biennial groundwater LTM activities were initiated in 1995 and continued until 2001 to 
monitor VOC concentrations. During the first three LTM events several VOCs were detected; 
however, VOC concentrations were well below applicable groundwater standards. During the 
2001 LTM, no VOCs were detected, and a cessation of LTM activities at OT-44 was proposed 
in the 2001 LTM report. NMED had no comments on this proposal in their comment response 
letter to the 2001 LTM report. Consequently, LTM activities at OT-44 ceased. 
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5.0 RECOMMENDATIONS 

Vadose zone soils impacted with TPH at concentrations above 520 mg/kg, the current diesel #2 
residential SSL, were excavated and removed from the site. Verification soil samples collected 
from the edges of the soil excavation confirmed the removal of the TPH impacted soils above 
SSLs. Soils below the water table containing TPH at concentrations above 520 mg/kg were 
left in place, since LTM would assess impacts to the underlying groundwater. Four biennial 
rounds of L TM determined that minor VOC-impact to the groundwater had occurred. Several 
VOCs were detected sporadically over the seven years; however, all of the VOCs detected 
were at concentrations well below the detection limit of the analytical method and groundwater 
standards. No VOCs were detected in the final round of LTM conducted in 2001. Therefore, 
No Further Action, under NMED Criterion 5, and modification of the permit to reflect same is 
recommended for this site. 
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-20 6-14-22 0.2 readinqs 

ss ~ Light tan SAND w/ (SP) above 
gypsum crysta 1 s & iron seams background 

r-
breathing 

·Total Depth of Boring :: 23.0 feet zone -
-25-

LL=L~quid Limit Mc=Moisture Con ten ~1easurements 
r- PI=Plasticity Index (BZM) 

uu· tt-·r rri i:'Sjt•"r "'~'I 

t • S'I.IT S"'JCCI 0 • ""' (ytU LITTl.[ n::riSl\11[) 

; • s•£llf n:u • • ,.,,ST (soP<( "'ISTUIIC) 

'I • •ITt!•U &A.un V • >CT (l.AllJW&Ttll) 

tt • IOCl Ctltf 
JC • THO COI'\t 



Holloman Air Force Base 
PRO~ECT--------------------------------------------

~o:!ITOR WELL I.O. NO. H-STE-50-HHl 

Monitor Well Data Sheet 

LOCKABLE. INSIDE CAP. 

TOP.OF PAVEMENT 

3.0' 

DEPTH TO BOITOH 2 . 0 1 

OF BEIITONITE SEAL 

2 J Oi TOTAL DEPTH 
" OF BORHIG 

ORA\IJIIG HOT TO SCALE 

STEEL MANHOLE COVER 

-CEMENT /BEIITONI TE GROUT 

::··-SAND FILTER PACK 
:-: .·. 

r- 7'-4"-{ 
BORifiG DIAMETER 

15 0 1 LEIIGTH OF 
• SCREEN SECTIOIIS 

.5' 
'----- LENGTH OF 

EIID CAP 

18 0 I OEPTII FROH 
" TOP OF CASING 

TO BOITOH OF WELl 
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MONITOR WELL MATERIAL LIST 

PROJECT: Holloman Air Force Base DATE: February 28, 1988 

PROJECT NO.: 342-6S219 SITE NO.: 50 r-DNITOR WELL NO.: ~1W1 --=-----
lvONITOR WELL DIA.: 2 (in) SCREEN OPENING: .010 (in) 

SCREEN: ~OTTED X WIRE h'OUND ---
BRAND OF PIPE & SCREEN: Tri- l oc 

-----~----------------------------

STARTING AT WaL BOTIOM AND GOING UP 

END PLUG LENGTH • 5 I ----
SCREEN LENGTH 10' 

SCREEN LENGTH 

SCREEN LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

5' 

5' 

PVC X 

PVC X 

PVC X 

PVC --
PVC X 

PVC --
PVC --
PVC --

STAINLESS --
STAINLESS --
STAINLESS --
STAINLESS --
STAINLESS --
STAINLESS --
STAINLESS --
STAINLESS --

RISER LENGTH PVC STAINLESS --
CAP: SLIP _X_ THREADED PVC STAINLESS __ 

DOES WELL CAP LOCK? YES X NO --
COVER: FLUSH flQUNL X ABOVE ffiADE 

PAQOCK NO. 2004 
_::;,..;"-"--"---

SACKS SAND ___ _,5,_ ____ PAILS BENTONITE __.1...._1 .... 2 _____ _ 

SACKS CEMENT SACKS BENTONITE ----------
SACKS YOLCLA Y SACKS SACRETE 1/2 -----------
CONCRETE PAD SIZE 10 1/4' diameter X 6' 

--~-----~--------------

NO. CENTRt'\LIZERS 1 LOCATIOIJ 7.5' from bottom 

OTHER ------------------------------------------



l 
l 
I. 

J .. 

'r·.vJ t....J.J!VIi/"\L ::>i:.l\lill.t l:1iJU:::11KltS, iNC. 

BORirlG tiD. S50-I~H2 PROJECT NO. 342-65219H PROJECT NAt·tE Holloman Air Force Base 
3/28/88 3/28/88 ____ __;_ ______ _ 

OATE/THlE START....:;..;12::..;::...:::0-=-0---DATE(TH1E END 1:45 DRILL CREW Mitchell*/Caho/Flair 
*Eng1 neer 

DRILLING t·iETHOD: .O.UGER 0 FT TO 23 FT, ROTARY - FT TO - FT DRILL RIG ct·1E 55 

AUGER/BIT SIZE(S) & INTERVAL(.S) 6!;" J.D. 0-.6'/3!;." I.D .• 6-235URFACE COVER Asphalt 
N 670175 

TOG ELEV. 4069.90. BORING COORDINATES E 550514 WATER DURING DRILLING 3.0' 

WATER AT COMPLETION 2.0' DELAYED WATER LEVEL Monitor wel) installed in boring 

I DATE GROUTED_..!.;!.NL..!./A:l.--__ HATERIAL ( s) & QUANTITY_....,....:.N~A _____________ __;_ 

I· 

1·. 

I. 

I· 
I 
1 .. 
1: 
I. 

I 
I 

-' w 

~....: 
..,..., < "" ...J > ::> 
a. ...... a: ... 

& VfSUAl CLASSIFICATION e.u.. z c.. UJ V> SOIL DESCRIPTIOII 
0 <>-I-

V) .... -= ~ - . 
r--

Tan SAND (SP) 

ss ~/W 

ss rw 
-5 

ss w 
(SM) 1--- Gray silty SAND 

Start of gray discol~ration 
-

1-
::--_. 

ss rw-
~ 10 

ss JL Contamination deere as ing 
I 

-
!-

1---

.-15 
M Light tan silty SAND (SM-SP) ss t--

1--

t--

t--

1-20 

ss ~ Brown clayey 
crystals 

silty SAND w/gyP.SUm 
( S~1) 

t-

1- Total Depth of Boring "' 23.0 feet 
r-25- 1-

\!UL P-t" ,.,.I ij•lplt-1' Yrf 

SS • S"-lf SI'O)O t • I!Of (TtU llrn.l "'ISTUICI 

sr • s•nn l'alt ~ • "'rsr ISII!<t >Onr .. t) 

"' • •lltlttl t..urn • - •n IV.n,uttol 
IIC. •oa cooc 
TC • Tid COl( 

HAND PI 0 SPT PEIIETROHETER OTHER 
(ppm) ( tsf) 

LL=32,PI=6 

3-7-7 0.4 Mc=33 

3-8-7 0.3 

2-1/12" 56 

5-13-17 36 

6-20-40 4.8 

33-67/6" 1.0 

13-42-40 0.4 Nonolastic 
Mc=21 

' 



P?.OJECT Holloman Air Force Base H-STE-50-NW2 
MQri!TOR ~Ell J.D. 110.------

Monitor Well Data Sheet 

TOP OF PAVEMENT 

LOCKABL( INSIDE CAP: 

5" 

DEPTH TO BOTTOM 2. 0 I 
OF" BENTOIIITE: SEAL 

23.01 TOTAL DEPTH 
OF" BORIIIG 

STEEL MANHOLE COVER 

-CONCRETE 

-CEMENT /BEIITOII ITE GROUT 

··;;::-SAND F"ILTER PACK 
:·: 

lENGTH OF" 
15. 0 1 

SCREEN SECTIONS 

DEPTH F"ROH 
18.0 1 TOP OF" CASING 

TO BOTTOM OF" WELL 

·. ·: :::· 
_ _._ ___________ :::::=:.·-:-------:::.:.-.1--+-----------1--
DRAWING HOT TO SCAlE .5' '-'---- LEIIGTH OF 

EHD CAP r- 7~" --1 
BORJIIG OihMETER 
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MONITOR WELL ~TERIAL LIST 

PROJECT: Holloman Air Force Base DATE: r1arch 28, 1988 --------------------------------
PROJECT NO.: 342-6S219 SITE NO.: 50 t<PN !TOR WELL NO. : _ __;_; __ MH2 

.MJNITOR WELL DIA.: __ 2 ___ {in) SCREEN OPENING: .:;....•O;;....:l=O __ {in) 

SCREEN: .9...0TTED X WIRE \o.QUND ----
BRAND OF PIPE & SCREEN: _T.:....:r....:i_-..:..;1 O:::....:C::__ ________________ _ 

STARTING AT WaL BOTIOM AND GOING UP 

END PLUG LENGTH ·.s• _ __.:..:;___ 

SCREHJ LENGTH 

SCREEN LENGTH 

SCREEN LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

10' 

5' 

5' 

PVC X 

PVC X 

PVC X 

PVC --
PVC X 

PVC --
PVC --
PVC 

PVC 

CAP: .9...IP _X_ THREADED PVC __ 

DOES WELL CAP LOCK? YES _X_ NO __ 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

STAINLESS 

COVER: fLUSH f/OUtH _ _,X~ ABOVE GRADE __ 

P A EX.. OC K ~JO • 2004 

SACKS SAND 5k PAILS BENTONITE l/2 
----~----------- --~-----------

NO. CENTRALIZERS 1 LOCATION 7.5' from bottom 
--~--~~~~~--------------

OTHER -------------------------------------------

';> 
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PKU~lSSIOHAL SERVICE INDUSTRIES, INC. 

BORING HO. S50-MW3 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base 
4/l/88 4/l/88 

DATE/TIME START 8:30 DATE/TIME END 11:00 DRILL CREW Heitman*/Flair/Alexandef 
* Eng1 neer 

)RILLING METHOD: AUGER 0 FT TO 23 FT, ROTARY - FT TO - FT DRILL RIG CI·1E55 ---- ----- ~~------

AUGER/BIT SIZE(S)" & INTERVAL(.S)_.o::..3k.,._4 '_' ...:.I.;..;.D:;...:.'+/~A~ll'='=~----SURFACE COVER Asphalt 
N 670080 

TOC ELEV. 4069.66- BORING COORDINATES E 550460 ~lATER DURING DRILLING 5.0' 

WATER AT COMPLETION 5.0' DELAYED WATER LEVEL Monitor well installed in boring 

DATE GROUTED __ ~NI...:....A,___NATERIAL ( S) & QUANTITY ____ N.:..../ A _______________ _ 

...J w ...... < c: 
~..,.: ....J ;> => c... ..... c: ._ 

SOIL DESCRI f'TIOrl SPT ~u. :l:c... ...... .,., & VISUAL CLASSIFICATION 
0 "" ;>- .... 

~ V>l-.2! -
M "\_l 3/4" Asphalt & 6 l/2"' Concrete . _/ 9-9-6 -ss 

ss 

r-5 
ss 

ss 

r- 10 
ss 

r-15 

ss 

r-20 

ss 

:---25-

~QB r.•-·r HI 

S:S • S>!.IT SI'OOO 
r • sHttn me 

Tan S.L'.ND (SP) 

1-
1/W 

-~ Light brown SAND {SP) 

!-

rw-

W/t 
___;__ 

1-:---

1-

1-

. 
lL 
,-

r-

'-

tL Light tan sandy SILT w/gypsum 
crystals (r·1L) 

-

r-· Total Depth of Boring :: 23.0 feet 
r--

•'•p•tr .,.,1 

I • O.f (f(U llmt ltliSlU•CI 

II • ..:liST I~ ICliST .. tl 
..., • rl'tt.~~ca &Aa•n w • wt• (uru .. rtQJ 

2-2-3 
I 

4-4-6 

13-15-20 

17-33-30 

17-30-70 

10-15-20 

HAriO PID PENETROMETER OTHER 
(ppm) (tsf) 

0.1 -- -

0.2 

0.3 -
Nonplastic 

Mc=28 
0.3 

0.2 

0.1 

0.1 LL=44,PI=l7 
Mc::::l6 



P P.OJE CT _·_.:.:.Ho=-l.:...l.:...o::.:m::.:.a::.:n_:__:A..:.l.:.... r:__:F-=· o:...r_:c:..:e:__::l3:..:a:..:s_:e_________ HOIIITOR we: L L 1. 0 • NO. H- S T E- 50- f·1W 3 

Monitor Well Data Sheet 

LOCKABLE INSIDE CAP: 

TOP ·or PAVEMEIIT 

DEPTH TO BOTTOM 
OF BEIITOIUTE SEAL 2. 0 I 

2 3 Q 1 TOTAL DEPTH 
• or BORliiG 

_ _.__ __________ ::::::·.::·:-:-;:_:.: . .-
ORAUIHG "OT TO SCALE 1-7~" -{ 

STEEL MANHOLE COVER 

CONCRETE, 

-CEHEIIT/BEIITO/UTE GROUT 

-BEIITOIIITE SEAL 

15 1 lENGTH OF 
SCREEN SECTIOIIS 

• 5 I 

..__ __ LENGTII OF 
EIIO CAP 

BORJIIG Oii.HETER 

17 . 51 DEPTH FROH 
TOP OF CASIIIG 
TO BOTTOM OF WELL 
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KJNITOR WaL W\TERIAL LIST 

PROJECT: __ H_o_11_o_m_an_A_i_r_F_o_r_ce_B_a_se ______ DATE: __ Ap_r_i_l_1_,_19_B_B_ 

PROJECT NO.: 342-65219 SITE NO.: 50 MJNITOR WELL NO.: 
-~--

MW3 

M::JN ITOR WELL DIA. : 2 (in} SCREEN OPENING: .010 (in) --=---
SCREEN: SLOTTED X WIRE WOUND. ---
BRAND OF PIPE & SCREEN: Tri-loc 

~~~~-------------------------

STARTING AT WELL BOTTOM AND GOING UP 

END PLUG LENGTH • 5 I PVC X STAINLESS --
SCREEN LENGTH 10' PVC X STAINLESS 

SCREEN LENGTH 5' PVC X STAINLESS 

SCREEN LENGTH PVC STAINLESS --- ---
RISER LENGTH 5' PVC X STAINLESS 

RISER LENGTH PVC STAINLESS ----
RISER LENGTH PVC STAINLESS 

RISER LENGTH PVC STAINLESS ---
RISER LENGTH PVC STAINLESS -- --
CAP: St. IP X THREADED PVC STAINLESS 

DOES WELL CAP LOCK? YES X NO 

COVER: FLUSH l•DUNT X ABOVE GRAD£ ---
PAIJ_OCK NO. 2004 -----
SACKS SAND 5 bags PAILS BENTONITE 1/2 

-----~--------- ---------
SACKS CH1ENT l/4 SACKS BENTOIHTE 1 cup -------------
SACKS VOLCLA Y - SACKS SACRETE 1/2 --------------- -~-----------

CONCRETE PAD SIZE 10 l/4" diameter X 6" 

NO. CENTRALIZERS 1 LOCATION 7.5' from bottom 
~--~~-----------------------

OTHER 
-----------------------------------~--------------
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PHUF~SSIOHAL SERVICE INDUSTRIES. INC. 

BORWG HO. SSO-Ht-14 PROJECT NO. 342-($5219H PROJECT NAr1E Ho1loman Air Force Base 
3/29/88 

OATE/TH1E START 1:00 DATE/TH1E END 3/29/88 DRILL CREH Mitchell*/Flair 
*Engineer 

DRILLING HETHOD: AUGER 0 FT TO 23 FT, ROTARY - FT TO - FT DRILL RIG Ct·1E55 

AUGER/BIT SIZE (S) & INTERVAL(.S )__...;:;3..::.~-" .....:I~·.;:..D,;;...:./~A~l~l ~~:-----SURFACE COVER Gravel 
N 669868 -------

TOC ELEV. 4071.40 . BORING COORDINATES E 550353 ~lATER DURING DRILLING __ 6_.0_' __ 

WATER AT COMPLETION 6.0' DELAYED HATER LEVEL Monitor well installed in boring 

DATE GROUTED __ N ........ /_A ___ ~1ATERIAL(S) & QUANTITY __ N....:./_A ______________ _ 

....J w 

~.,.: 
w.., c<: "" HAND ....J ,. :::::> PI 0 0.. w 0: ,_ 

SOIL OESCRirTIOH & VISUAL CLASSltlCATIOII SPT PEIIETROMETER OTHER e:; ... ::>: .... w VI 

Q 
< ,_ .... ;; (ppm) (tsf) ..,.,~= 

:& 

Q_/M (SN) 
I 

1.9 ss Brown silty SAND 2-5-4 

:.,___ 

ss f--

M Red-brown silty SAND {SM) 4-7-8 0.7 

r-5 
ss ~ 7-9-14 0.5 Nonpl a·sti c 

~-· MC=26 
i--- . - - . 
~1/H ss Dark brown silty SAND ( S~1) 10-15-23 0.4 

discoloration . 
~ 10 

18-22-48 ss w 

- Light tan sandy SILT w/gypsum 

- crystals {~ll) 

. 1--

-15 
ss H Bro\'m clayey silty SAND w/gypsum 12-17-34 0.5 LL=30,PI=l 

r-'-- crystals ( S~1-SP) MC=28 
1"-

1--

'-

~-.20 

ss Light tan SAND. {SP) 
53-47/2~" 0.5 

:--

:--

r--- Total Depth of Boring = 23·. 0 feet 

-~5- 1--

~~l' p-· r rrr -;t$D•~f rr,. 

n • S>liT S'OOII J • DOT (J[OY LITTI.[ l'lliSTVI[J 

Sf • S•tLif Mt ~ • ""llT (SO><[ K:liSTia() 

.. • OITOIU u.un W • >ItT (!.ATVIAICD) 

JC .. TNt' CO'l! 
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Holloman Air Force Base 
MONITOR WELL J.D. NO. H-STE-50-~1H4 .PROJECT----------------------

Monitor Well Data Sheet 

STEEl PROTECTIVE POSTS ~OCKA~LE SECURITY COVER II/HINGED CAP 
CAN BE ADDED WHERE NE~DED 

GROUND SURFACE 

DEPTH 3 Qi 
TO TOP • 

F SCREEN 

2 3• Ql TOTAL DEPTH 
OF BORlriG 

D~INC NOT TO SCALE. 

2 • 4 j DEPTH TO BOTTOII 
OF BENTONITE SEA 

. . 

.::::~:.:: .... :.-.. :_:: . 

f- 71.>'~ 

-CEI1ENT/BEfiTONITE GROUT 

-BENTONITE SEAl 

T 
lEIIGTH Of 

15.0 SCREEtl SECTIOIIS 

" . 5 I LENGTH OF 
END CA.P · 

BORING OI;.~Ef(lt 

·I 

1 

DEPTH FROM 
I TOP OF CASING 

20. 5 TO BOTIOM OF \lEI 
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ffi N !TOR WRL W\ TER IAL L I ST 

PROJECT: Holloman Air Force Base DATE: 
--~~~~~~~~~=------------

March 29, 1988 
-. 

PROJECT NO.: 342-65219 SITE NO.: ___:5::...::0:.._ __ MJNITOR WELL NO.: MW4 

t-IJNITOR WELL DIA.: 2 {in) SCREEN OPENING: -=-----
.010 {in) 

SCREEN: SLOTTED X WIRE WOUND ---
BRAND OF PIPE & SCREEN: __ ..!..Tr!....1!..:· -:.=L~o.:,.c -------------------

STARTING AT WaL BOTIOM AND GO lNG UP 

END PLUG LENGTH . 5' PVC X STAINLESS 

SCREEN LENGTH 10' PVC X STAINLESS 

SCREEN LENGTH 5' PVC x· STAINLESS 

SCREEN LENGTH PVC STAINLESS 

RISER LENGTH 5' PVC X STAINLESS 

RISER LENGTH PVC STAINLESS --
RISER LENGTH PVC STAINLESS 

RISER LENGTH PVC STAINLESS -
RISER LENGTH PVC STAINLESS --
CAP: SLIP _x_ THREADED PVC X STAINLESS 

DOES WELL CAP LOCK? YES NO X --
COVER: FLUSH f.t)UNT ABOVE GRAD£ X 

PAD-OCK NO. 2004 

SACKS SAND 5 PAILS BENTONITE 112 

SACKS CEMENT 1L4 SACKS BENTONITE 1 cup 

SACKS VOLCLA Y SACKS SACRETE 5 

CONCRETE PAD SIZE 3'X3'X4" 

NO_ CENTRALIZERS _1_ LOCA TIOIJ _7:...:•:_:5_'_..:..;fr~o:.;;;m~bo::..:t:..:t:.::.o.:.::.m __________ _ 

OTHER ----------------------------------
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rtWrt..~::>lUt~AL StHVlL.t. 11iUUS1RIE.S, INC. 

BORING NO. S50-B5 PROJECT NO. 342-65219H PROJECT NAr-1E Holloman Air Force Base 

OATE/TIHE START -- DATE/TH1E EtiD DRILL CRH/ Mitchell*/Flair 
--~------- ---------- * Engineer 

- FT TO - FT DRILL RIG CME55 
-~:;.;;;....:;. __ _ RILLING METHOD: AUGER 0 FT TO_l=9'--_FT, ROTARY 

AUGER/BIT SIZE(S) & INTERVAL(S) 3~~ I.D. I All SURFACE COVER Gravel 
----------~--------------

G.S. ELEV. BORING COORDINATES WATER DURING DRILLING ----------------- --------
WATER AT CDr-iPLETION DELAYED HATER LEVEL Backfilled 

--------------~-----------
DATE GROUTED __ N..:.../_A ___ ~1ATERIAL(S} & QUANTITY __ N...:./_A ______________ _ 

...) w 
::c .... .., "" c; 

-' > ::> )-.._: 0.. .....,.,., ,_ 
VISUAL CLASSIFICATION ::; ... ~"-""" VJ SOIL DESCRIPTIOtl & <. >- ,_ Q -...,., ...... = 0 - :& 

f- Brown clayey silty SAND 
ss 

ss -

r-5 

ss -
-

ss - Light brown & tan silty 

r- 10 

ss -
1--

ss - Tan silty SAND 

:-15 . 
ss i--

i--

t--
ss 

-20- r-- Total Depth of Boring = 
,...---

I-

i--

-
-25- -

\OJI U"""Vt r rrx =•$ ... '~= rr• 

n. 5'1.tt 5~ a • '"'' lrEU liTTU POltStnt) 
ST • Sl<tllf l'l!lt II- ..,1ST !SC?<E I'OISI .. [) 

" • P(Tl:.J'I(I a.Min t1 • W(t (S.J.n.rU.T[O) 

\t • \I.U t!!l\ 
It • tHO tOll( 

(SM) 

;. . 

SAND 
(SM) 

(SM) 

19.0 feet 

HAND PI 0 SPT PENETROMETER OTHER 
(ppm) ( tsf) 

-

-

-

--. 

-

-· 

-

-



Holloman Air Force Base ....... MOIIITOR \ltll. J.D. ItO, H-50-MW6 no.ncr __________________ , 

Monitor W~ll Data Sheet 

LOCKABLE IIISIDE CAP: 

TOP or PAVEHEIIT 
·cor&CRElE. 

DEPTH TO BOTTO~'! 
Or BEIITOIIITE SEAL 3 1 

OR FltiE SAIIO 

TOTAl OEPTH 
21 . 5 OF BOIUIIG 

.. -- . 

a• I.D. STEEL HAHHOlE COVER 

COIICRETE 8" manhole cover set 
into existing 
pavement 

-tEHtiiT/BEIITOIHTE GROt1T 

-BEIITOIUTE SEAl OR FIIIE SJIHO 

15' ltiiGTH OF 
SCREEit SECTIOIIS 

19' 
DEPnt FROH 
TOP OF CASIHG 
TO BOTTOM or liE 

D-~-AU-I~H:~HO_T_T_O_S_CA_l __ [--------------------r--~~~ t:: 4

" -~-~-~G-~-~p-C_F_·----~L----
BORfiiC Oli.HETER 
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i'fltHTOR WELL Mo\TERIAL LIST 

PROJECT: Holloman Air Force Base DATE: 
--------~-----------------------

l/23/89 

PROJECT NO.: 342-65219H SITE NO.: H-50 fiONITOR WELL NO.: MW6 

MJNITOR WELL DIA.: 2 (in) SCREEN OPENING: .010 (in) 

SCREEN: SLOTTED _..:.:.X_ WIRE WOUND ___ _ 

BRAND OF PIPE & SCREEN: ____ ..:...:M~o:..:.:no:::...:f....;.l.c::.e~x--------------------

STARTING AT WaL BOTTOM AND GOHJG UP 

END PLUG LENGnt 4" ----=---
SCREEN LENGTH 

SCREEN LENGTH 

SCREEN LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

R·ISER LENGTH 

10' 

5' 

·4'. 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

PVC 

X STAINLESS 

X STAINLESS 

X STAINLESS --
STAINLESS --

X ·· STAINLESS --· 
STAINLESS --
STAINLESS 

STAINLESS --
STAINLESS --

CAP: SLIP X THREADED PVC X STAINLESS 

DOES WELL CAP LOCK? YES X NO 

COVER: FLUSH f.OUtH X AI30VE GRADE --
PAD...OCK IJO. 2004 

SACKS ~NO 4 PAILS BENTONITE 1 

SACKS C Et-1ENT 1 SACKS BENTOlJ I TE 

SACKS VOLCLA Y. NLA SACKS 5/\CRETE 

CmlCRETE PAD SIZE set into existing pavement 

--

l/4 

1 
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PROFESSIONAL SERVICE INDUSTRIES. INC. 

PROJECT NAt·1E Ho 11 oman Air Force Base 
--~------------~~~~-I BORING NO. S-50-MW6 PROJECT NO. 342-65219H 

i 8:00 
DATE/TIME START 1/23/89 DATE/TIME END 1/23/89 DRILL CR EW_F;-::1:--a_i~r.:..., -~-:-1o-:n_r_o_e *-...:....• _A-:-r_t.;._h ~u r~-

r 
*Geologist 

DRILLING METHOD: AUGER 0 FT TO 21.5 FT, ROTARY - FT TO ___ FT DRILL RIG_C_t~.;;:,..E5;.,.,:.5 __ _ 

. AUGER/BIT SIZE(S) & INTERVAL(:S) 3~" I.D./HCA SURFACE COVER Asphalt/Concrete 

I --~~~~N~6~7~0726~2~-------

T.O.£.ELEV. 4069.9! BORING COORDINATES E 550572- WATER DURING DRILLING 5' 
- . Water@ 4.2' below TOC on 1/27...,./-89_@ __ 1_:·-l-5pm 

( WATER AT COHPLETION __ 6:....' ___ DELAYEO WATER LEVEL Monitor Well Installed in Boring 

DATE GROUTE D __ N'"'"'/-'-A-'--__ -~1A TER I AL { S) & QUANTI TY~~S~e=-e ...!.t1~o~n~i~to""'r~W:.:::e'"'"l-'-1-!t-'-"1a:...:t~e.:...r..:...i a=-l.:...:s:..._;;:L;..:..i.;::;.s..:...t -------
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HAND p J D 
SOIL DESCRIPTIOII & VISUAL CLASSIFICATIOII SPT PEIIETROMETER OTHER 

(ppm) ( tsf) 

2" Asphalt & 10·" concrete 

Brow~ 1 s1lty SAND w{some 
I~M' 4/5/6 - LL=28 PI=3 OY'riVP 

Tan clayey silty SAND w/2" \'Jet Mc=20% 
seam ( S~1) 5/6/5 -- tk=16% 

WH/1/1 - Mc=15% Tan silty SAND (SM) 
Highly discolored w/sewage smell 

Gray clayey sandy SILT (ML). 
4/5/~ - LL=37 PI=9 

Mc=15% 
8/33/55 - LL=35 PI=2 Brown silty SJ!N.D w/gypsum 

deposits {SM) Mc=14% 

Tan silty SAND (SM) 45/55/3! 11 - No sample 
Recovery 

~~e~t~1~ty sandy t;LAY w;gypsum (CL) 41/39/20=2 - Mc=21% 

Boring terminated at 21.5 feet 

I ' r-25- -
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APPENDIXB 

ANALYTICAL DATA 



Site SOIRP 

Phase ll Stage l 

· Conrrrination/Quantificatioil 

. \ 



• - • - - ·- - .. - -; - - - - -
lBIL AN&I.Yl'IC6L malT 

lbllCilllll IRP - Soil lanal.yses (1) 

Detection 
.i 

lllte Date .5001 50B1 SC:Ul san SC:Ul 
Paral2ter Mattxxf ~ _ymit Received Malyzed 5-6.5' 7.5-9' 5-6.5' 7.5-9' 1o-11.5' -

~ M:>isture Grav. % 1 10/01/84 11/16/84 27 . 32 25 27 23 

):il. & · Grease 413.2 (2) mg/g 0.007 10/01/84 10/29/84 .87 2.9 .12 2.7 .88 

rm ~20 (3)(4) lg/g 5.0 10/01/84 11/28/84 * * * * * 
?lBlolics 420.2 (2) l@lg 1 10/01/84 11/08/84 * * 13 * * 

:1) Results are not correctEd for J:ercent misture. 
:2) Metbxls for Oan1c:al. Arialysis of Water mi Wastes, FDJJ/4-79-020, Revised March 1983, Mxlified for use with soil sanples. 
:J) EPA Milnual for ''Test M!t'tD11 for EYaluatirw S011c:l Wute," EPA PUblication 10. Si-846. 
:4) M:xlitiid for use oo an o.I. Cbrp. H:ldel 610 TCDt Analyzer. 
* Denotes value less than the limit of detection. 

- - 1 -
Page 8 



·------------------
tmL ANAI..YI'ICAL RI!REl' 

lbllaoan IRP - SoU Analyses (1) 

tetection 
..L 

IBte IBte 50B1 51Wl 5CMl 
araneter · ~ Udts Limit. Received. Analymi .Q!!£ Olllp ~ -
l1lic 7060 (2)(4) II8IL 0.01 10/01/84 11/12/84 * * * 
~UD 7000 (2)(4) Trg/L 0.1 10/01/84 11/12/84 18. 18. 19. 

:dun 7130 (2)(4) II8IL 0.01· 10/01/84 11/12/84 0.01 0.01 * 
7421 (2)(4) v:g/L 0.01 10/01/84 11/12/84 * * * 

:ury 7470 (2)(4) . TJ'f!)L 0.00)1 10/01/84 11/12/84 * * * 
milm 7740 (2)(4) D"g/L o.o1 10/01/84 11/12/84 * * * 
rer 7760 (2)(4) mg/L 0.01 10/01/84 11/12/84 0.02 0.02 0.02 

:milJII 7190 (2)(4) ug/L o.os 10/01/84 11/12/84 * * * 
lane 8000 (2)(4) . ~ 0.02 10/01/84 U/00/84 * * * 
YJXYChl.or 8080 (2)(4) ~ 0.2 10/01/84 11/09/84 * * * 
in 8080 (2)(4) ~L 0.02 10/01/84 11/09/84 *· * * 
Lplmle 8080 (2)(4) ).1/L 1. 10/01/84 11/09/84 * * ·• 
-D 8150 (2)(4) .~ o.os 10/0i/84 11/09/84 * * * 
,.5-TP 8150 (2)(4) m/L 0.051 10/01/84 11/09/84 * * * Ill vex) 

.tability (3)(2) 10/01/84 (5) NI Nl NI 

All sq>les have been extracted for EP 'lbxicity accord!~ to 1-Etllxl N::>. 1310 published in EPA Publication N::>. Sol-846. 
EPA Mai'llll. for "Teat Meth:>ds for Ejvaluati~ Solld Waste," EPA PublicB.tion N::>. Stl-846. 
Section 3 of EPA Publication NJ. ~6. 
'!he analytical techniqi.E between the sw-846 matrods ard the metrods in ''Metrods for <qanic .Ch:Dical Analysis of M.Jnicipal ani Industrial wastewater" 
(EPk-600/lr82-{)57, July 1982) ani ''Matrods for Chanica! Malysis of Water and Wastes" (EPA fnJ/4-79-<J20, March 1983) are the sam~ 
Analyzed before ll/30/84. · 
~otes valll! less than the limit of detection. 
Dmotea the aanple WilB not ignitabile. 

' 
J 

\ 
J I 



lBD. AN&LYl"'CQ. 1DiPCJn' 
lbllooan IRP - Water Analyses 

..... 
1:2tection Dlte Dlte 

Paraneter M:!th:xi lhits L:lmit Received Analyzed .lli!. ~ 1W3 

Arsenic 206.2 (1) f1'€IL 0.01 10/04/84 10/29/84 •• • * 
Cadmi•JD 213.1 (1) ug/L o.o1 10/04/84 10/29/84 0.09 0.21 0.24 
Nickel 249.2 cp oWL 0.1 10/04/84 10/29/84 0.2 0.4 0.5 
!£ad 239.2 (1) ag/L o.o1 10/04/84 10/29/84 • 0.03 0.05 
SUver 272.1 (1) qJ/L 0.01 10/04/84 10/'J::J/84 0.10 0.16 0.21 
Olraniun 218.2 (1) ag/L 0.1 10/04/84 10/29/84 * • * 
Olran:l.un (Hexavalent) 312.B (4) J4VL 4. 10/04/84 10/29/84 
QU & Grease 413.2 (1) ag/L 0.6 10/04/84 10/29/84 4.2 3.4 5.3 
T.o.c. 415.1 (1) ~/L 1. 10/04/84 11/26/84 14. 24. 7. 
T.o.x. ro2o (2) l6/L 10. 10/04/84 11/27/84 140,000 200,000 220,000 
~lies 420.2 (1) ~L 10. 10/04/84 11/02/84 * • 20 
Aldrin 600 (5) }g/L o.o1 10/04/84 11/08/64. * • • 
D1eldr1n 608 (5) ~L o.ot 10/04/84 11/08/84 * * • 

:P&ldrtn 600 (5) l6/L o.o1 10/04/84 11/08/84 * * * . 
~Heptachlor 608 (5) ~L o.o1 10/04/84 11/08/84 * * * 

Heptachlor Epax:ide 600 (5) }g/L 0.02 10/04/84 11/08/84 * * * 
Urx!ane 608 (5) J,g/L 0.01 10/04/84 11/00/84 • * * 
~troxychlor 600 (5) ~L 0.02 10/04/84 11/08/84 * * • 
Diazinan 606 (5) ~L o.1 10/04/84 11/08/84 * * * 
talathion 600• (5) l61L 0.1 10/04/84 11/00/84. * * * 
Parathion 608 (5) ~L 0.1 10/04/84 11/0S/84 * * * p,p•-oor 600 (5) l61L 0.02 10/04/84 11/08/84 * * * o,p-00! 608 (5) J,g/L 0.02 10/04/84 11/08/64 * * * 
IXE 600 (5) l61L 0.02 10/04/84 11/08/84 * * * 
Im 608 (5) JtJ/L 0.02 10/04/84 11/08/84 * * * 

(1) "EPA ~th:xls for Cleiical Analysis of Water an::l Wastes," EPA 600/4-7r:HJ20, Revised March 1983 
(2) EPA Marual '"lest 11!tlYxis for Evaluati~ Solid," Sf 846, 2nd F.d., July 1982. 
(.3) LCD is elevated by 100 due to 1nterferi~ chranatographic peaks. 

51Wl 13Jl 

o.o1 

65. 
68. 

27,000 
290 

(4) "Standard 11!ttnds for the exanination of Wastes and Wastew~ter," for analysis on Thclnicon Auto Analyzet' II. 
(5) Organochlorine Pesticides ani PCils - Mettoo 606, EPA Harual 600/4-f!2.-Q57, July 1982. 
* I:enotE!$ valtr! less than the .limit of detection. 

18W1 31W1 ~ -

* 
. * 

7. 
15 140 
170 95 

17 ,00) 120 

* * * (.3) 

* 
* * (3) 

* (.3) 
* (3) 

* 
* 
* 
* 
* 
* 
* 
* 

---------------------
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Stage 2 



SITE 50: 

AIRCRAFT MAINTENANCE HANGAR 



.I I .ll.uuu:a!lllllllll..tl~lll!lll. II. 

SOIL 

--~ 



S~.UL&.~..UU II .. 

· 09-Jun-88 Plgt I 

FACJLJTY: Holl~aan, AFB, Ht• "t1J~~ + + SAI!PL£ HUI!BER 88·221-tZ S8·ZZI·I7 88•2ZI-!3 
SAIIPL£ SITE S50·8H.5 SSD·II-ID SSil-92·2.5 
DATE COLLECTED 3·21·88 3·!8•98 1·28·98 
TUIE COUEtTED 8:44 t:l7 tZ:U 
DATE RECEIVED l·Z9·88 l-Zf-88 3-29-88 
DATE i\IIAI.YZEC 4·10·88 4-11.·88 4-11·88 

SURROGATE: Units CPe"enU SOIL RAII6E 
J,2-Dich1orotthant·d4 70·121 m 136 90 
Toluff'lt•d8 81-117 85 102 115 
p•8roaofluorobtnztnt 74-121 80 84 78" 

PARA~: VHITSCug/kg·dry·etig~t) IPQL 
ActtDM 100 CtDO ClOD. HDO 
Acrolein II uo Ul CIO 
Aery 1 onitr il t 10 uo CID uo 
Btnzent 5 (5 cs (5 
Broaodlchloroatlhant 5 (5 cs cs 
:rvaofira 3 CS C5 (5 
Broaoatlhant 10 (10 uo CIO 
Z·Bubnont 100 CillO UOI ClOD 
2-Butenoic; Acid, tthyl Ester 100 UDD uoo UDO 
Carbon Disulfide s (5 C1 (5 
Carbon Tetrachloride s (5 cs cs 
Chlorobtnzene s (5 (5 (5 
Chlorotthane 10 (10 (ID uo 
2·Ghloroethyl. Vinyl Elhtr II (10 CIO uo 
Chlorofon s cs cs cs 
Chloroaethant 10 (10 ·CIO <JD 
cis-1,3-Dic;hlorcpropent s (5 (5 cs 
c;1s·l, 4·Dichhrobuttnt s (5 (5 (5 
Dibroaochltroaelh&nt s (5 cs cs 
Dillroaoaethant 5 cs cs (5 
I,I•Olchlorotlhant 5 (5 cs ($ 

. l.Z·Dichlorotthant s ($ ($ ($ 
1,1-Dlchloroethent 5 ($ (5 <S 
1,2-Dichlorotlhtnt s CS (5 cs 
I ,Z-Dlchloropropant s (5 (5 tS 
IUchlorodl f luoroaeth&nt .. (10 <II (10 
Ethanol 10 Cll (10 <10 
Ethyl Btnnne 5 . ($ cs cs 
2-Htxanont 58 (50 CSD CSD 
hdoatlhant 10 m Ul Cll 
fttthyltnt Chloride s <S ($ cs 
4·atthyl·Z·pentantnt SD cso CSD ue 
Styrene s (5 (5 (5 
Tttrachloroethtnt s (5 S.l cs 
Tolutnt 5 (5 cs cs 
Told Xylrnes 5 (5 (S (5 
trans-1, •·Dichhnbuhne s (5 cs <S 
trans•l,l·Oithloroproptnt s ($ (5 (5 
1.1,1-Trichlorotlhant 5 (5 (5 (5 
I,I,Z,Z·Tttrac;hlcrvethane s (5 (5 (5 
I t ._?.:.~•-••·'L·-- II Ill ,. IC 



09-Jun-118 

FACIUTY: Holloain, ~a. lftw fttxi" 
SA!IPLE lllllt&ER 
SMPLE SITE . 
DATE COl.LEC-:t!J 
TIRE COLLECTED 
DATE RECEIUED 
DAJ[ AKAU!£1) 

SURRDSAT£: Units lPtrctntt 
1, 2·Did\loroelhlllt·d4 
Toluant·d8 
p·Broaofluoroben:ant 

PIUINIEJS: UMITSlug/kg·dry HlghU 
Tricltlorotlhent 
Tri,blarofluor~aelhlllt 

Vinyl Acthtt 
Vinyl Chloride 

Ill Internal St&ndar~·lfo. 1 had lot 

SDJL RAit6E 
7D·IZl 
81-117 
74-IZt 

IPIIL 
s 

10 
so 
10 

Vt&. nunts btUU$t tf nttr tlutlu front. 
The cal"alation for tbls surrlpta is 
not nl ld and rtuvery- data ts 11t reported. 

tPra,tl~al Ouantitatlon Liait 

+ 
83-221•12 
SSO·BI·2~S 

3·28·88 
8:44 

3•29-88 
4·10•88 

142 
85 
81 

<S 
Ul 
CSI 
ua 

+ 
88·221·17 ·. 88·2Zt-t9 
Sl0·81 .. 10 §O·BZ~Z.S 

3·28·88 3-28·83 
t:D7 tZ:42 

l-29-88 l-29-ea 
4·11·88 4-11-88 

136 90 
102 115 
84 18 

<S cs 
82.9 CIO 

(SO cso 
(19 Ut 

+ Sample analysis outside QC limits - one surrogate out~ 

\ 
) 

Page Z 



1 1 .U~.I•QO.u . .-..1J1Uiaru. Ill. 

C'1~JUII·8S Pia• 1 

FAClLJT't· Hollot&n, AF8, Me• Ktxico 
SAP.PlE HUIIeEil 88·221-19 SB·ZZI·ZO aa-w.,.zo 
SAI!PLE .SITE UD·BZ·5 SSii·BZ·10 SSD·B2·10·SP 
DATE COllECTED 1·28·83 3·Z8·88 3·28·88 
TillE COLLECTED . 12:51 . t:D& t:O& 
DATE RECEI'JED i-2?-88 3-29•88 l-29·88 
DATE ANALY2ED 4·11·88 4·11·88 4·11·88 

SURROGATE: Units CPercenU SOIL RM&E 
I, Z·Oic;hhrottllil'lt-d4 70·121 104 IZI 111 
ToJutllt·d8 81-117 Ill 107 112 
p·Broaofluoroban:ent 74·121 i6 91 89 

PARAMETER: UHITSlug/kg-dry wtightJ .... 
Acthnt IOD UDI UDD ClOD 
Auohin II Ul CID (10 

. Acryloni trilt 10 Ul no uo 
!eMtftt 5 (5 {5 45.9 
8roaodl~hJorottthant s ($ C5 cs 
lnaofora s ($ cs cs 
Broaoattlnnt 10. no (10 (.10 
Z·Buhnont tOO uoo UDD uao 
Z-B~ttnoic;.Ac;id, ethyl Ester 100 1100 . (110 UDD 
Cuboll Dlsulfidt s ($ ($ (5 
CArbon Tetrac;hloridt 5 cs {5 <S 
chlonbtn:tftt 5 40 <S 48.1 
Cbloroetlwlt 10 (11 (10 uo 
Z•chlorotthyl Uinyl Etbtr 10 uo CID uo 
Cblorofon s ($ <5 (5 
Chloroaethaftt 10 CIO <tO (10 
cis•1,3·0ichlorGpropene s ($ <S (5 

cls-1.4-Dichlorobutent 5 (5 (5 (5 
Ditiroaochloroaethlnt 5 (5 (5 <S 
Dibralioatthant s (5 <5 (5 
I,I·Dichlorotlhant s <S " (5 
1,.2-Dlc;hloi'ttthant s CS (5 (5 

1,1-Dichlorotthent ' ($ <5 (5 
t,Z·DichlatDtlhtnt s (' ($ <S 
t,Z-Dfchlonpropane s ($ ($ <S 
Dlchlortdifluoroatlhant II c Ill Cit uo 
£UW.ol 10 CIO CIO (10 
EthJl Btn:tne s 33.3 ($ (5 
Z·Htxanont so est (50 <SD 
JodoMthallt 10 Cll CIO {10 
ftttbJitnt Cbloridt s cs cs cs 
4·Mthyl·Z-pentanone ,. CSI (50 (50 
Styrene :s (:J (5 (5 
Tttrachlorotthent s 8.& (5 (5 

Toluene s ' CS 42.3 
Total Xyhnes 5 (5 cs cs 
trans·t.•·Oichlorobuttnt s <S (5 (5 
tnns•I,J·Dichloropropent 5 <S (S (5 
1,1.1-Trichlorotthant s (5 cs (5 



09·Jurrsa P&gt 4 

FACILITY- Holloaan, AFB, Ktw fttxict 
SMPLE Mti!!EER 88-221-19 88_·2ZHt 88-ZZI·ZO 
SA.,PLE s:TE -"o-az-s SSO·BZ·IO SSO·BZ·IO·SP 
DATE COL!..£CTED 3·28·88 3·29·88 l-29-88 
Tift£ CDU.£CTED 12:51 t:06 1:06 
DATE RECEIVED 3•29·88 3·29•88 3·29·88 
DATE AMAL~ 4·11·88 4-ll-81 4·11·88 

SURROGATE: Units CPtrunU SOIL RAit6£ 
I,Z·Ditb!~rotthant•d4 70·121 104 121 Ill 
Tolutftt·dS 81•117 111 107 tiZ 
p·Broaofluorobtnztnt 74·121 86 " 89 

PARAnET£1: UHITS(ug/lcg·dry nighU IPQL 
Tridllorodbtnt s (5 (5 U.4 
Trtchlorofluoroatthant II 38.9 113 98.1 
Vinyl Ac;ehtt 50 (51 (50 (50 
Vlnyl Chloride t8 CIO Cll Cll 

na Iattrnal Slindud llo. t had lo• 
lrll COUftlS lttCIUSt Of littr tiUtiOft frtftt. 
Tht cdciddion for this surrogate is 
not valid &nd rtcovery data ls net reported. 

IPractic;al Quantltation Liait 

' -. --

/ 



a..-w.n:..J.ti .. •~ Jr·.,_ I I !l-.mJIILilllllllJ!L:Jtll!l'll. ll 

o9-Jur.-n 
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FrlCILITY: Hol!onn, AFB, lin l!tlico 
!AftPI.! ltCIISER 88-Z34·S 88-234-6 88-214-4 
SAI!PLE SIT£ S$0·83-$ S$0-83-10 ~$0·83-Z.:I 

'-' DAte COUEtTED 4·1-88 4-1·88 4-t·as 
Tl!tE CCLLE:T£D 
OAT£ RECEI!JED 4·4·88 4-4·88 4·4·88 
DATE AltALYie 4·15·88 4·15·88 4·1:1·88 

SUIR06ATE: Units lPtrctnU SOIL RAit&E ., 
I,Z·Dichloroethant·d4 70-121 IDZ 84 93 

··-· Toluen .. d8 at-tn 186 106 89 
p·BrDaofluorotenztnt 74-121 79 79 78 

PAIAIIE1£l: UHUSlug/kg·dry etighU IPCI. 
Act tOM IDO not UOD (100 
Acroltin II Cll uo UD 
Acrylonitrile 10 Ul UD (10 
Btn:tnt 5 (5 (5 ($ 
Broaodithloro•tthant s ($ n ($ 
lniiofor» s (5 (5 ($ 
Broaoatthlnt 10 (11 (10 no 
Z•lutanont 111 noo <tOO <tOO 
Z·lutentic Acid, ethyl Ester IDO UDO uoa . (100 
tlrbon Disulfide s (5 (5 ($ 

C&rbon Tetrachloride s C5 (5 ($ 
Chloroblnzetlt $ ($ <S (5 
Chloroethant 10 Uf CID (10 
Z·chloroethyl Vinyl Ether 10 (10 eta <10 

.Cblorofon s (5 <S ($ 

Chloroaethant 10 <tl (10 (IQ 
cis·I,J·Dithloroproptnt s <5 <S ($ 

.,._.._ cis•I,4·D1chlorobutent 5 (5 (5 (5 
Oibroaochloroatthant s cs <S (5 
Dl)roaoatlbane s (5 (5 (5 
1,1-Dl~lorotthant 5 c:s (5 <5 
I,!·Dlc:blDrotlhlnt 5 cs <5 cs 
1,1-Dichlontlhtnt s c:s cs <S 
I,Z·Dlchlorotthtnt s (5 (5 <5 
1,2-Dlchloropropane s <S <S <S 

. DlchlDrodifJuoro•tth&M 11 Ul <II Cll 
Etb&llol II CIO ctO CIO 
Ethyl ltDZtnt s ($ <S (5 

2-lfe:~~~tont Sl CSD (51 <SO 
lodnttltint 11 UD Cll (10 
ltlhyltnt Cblortdt s cs <S ($ 

.. 4-.. thyl·Z-ptnlanont Sl CSI <SO cso 
. - Styrtnt s (:S <:S <S 

Tttrachlorotthtnt 5 ($ cs (5 
Tolutnt s ($ <S <S 
Total Xyltnu s ($ <5 (5 
trans•I,,•DicblorObuteat s (5 ($ (5 
trans·l,J-Dicbloroprapen• 5 (S (5 <S 
1,1,1·Trlr:hlorotthant s (5 ($ (:5 
I,I,Z,2·Ttlritbloroethant s (5 cs. (5 
1,t,Z·Tric:hloroethane s CS (5 (5 



09-J!JI\·88 Pagt B 

FACILITY: Holloau, Af!. Hew l!txi'o 
SA!IPL£ HUIIeER 8S·Z34·5 ea-zn-r. 88·234-4 
SAIIPLE S lTE SS0-13-5 SS0-83-10 sn-al-~.s 
DATE COLLECTED 4·1·88 4·1·88 4·1-88 
TillE COLLECTED 
DATE RECEIVED 4·4·88 4-4·88 4·4-88 
DATE AHAUIED 4·15•88 4·15·88 4•15·88 

SURROGATE: Units lPttetftU SOIL lAIIt£ 
I1Z·Ol,hlorotthant-d4 7D-1ZI 10~ 84 9J 
Tolwnt·d8 81-117 116 186 89 
p·lrnofluorobtnztnt 74·121 79 79 71 

PAR~: lllllTSfuglkg-dty HighU aPQL 
Tridllorotthtnt s <S <S (5 

Trlchlorofluoroatlblftt 10 uo UD. Ul 
Vinyl lkthlt sa (50 (50 <50 

!:· Vinyl Chloride 111 uo (18 uo 

lSI Internal Standard Nt. !.bad low 
arta counts btc&ust of •ater tlutlDn front. 
Tht ,,l,ulatlon for this surrtgatt ls 
not valid and rtcovtry·data 11 not rtpotlld. 

L-
IPruU'd Ou&ntitathfl Lialt .. 

1 .. 



Ja~llt . .r.~--- .,.:,;. 1- ·' ·-·----~---·--·-· 

:4J07i8<1 SIT£ SB ~OL~TILE SOILS :.:;: 

~~ILITY: ~ollo .. n, IIFB 
SIIIIPLE 1fU!!8ER: 89·07::·08 ~9-071·09 39·G7l·O~ 39·07'!·1C 
~llftPl£ JESCR[PTICN: SS0-96·!. S/4 ;so-96·St6.S ;sO·io·5!& S·~~U~ S50·96•ZOIZ! s 
ii11TE'COLLECT£!J: OHJ·89 0Hl·S9 ll-ll-99 Cl·ll·B9 
! l!'!E tOU.ECT"~: 09:17. 09:40 09:40 ,,:.!8. 
JATE !f£C£1V£0: . 01·24•89 01·24·89 n-z4-e9 ~1-24·39 

OAT£ AHA!.. YZED: 01·30·99 01·38•99 01·30·=9 J t •30·99 
•••••••••••••••••••=••••••••••••a•s••••••••:=••••••~••••••••••••••aaa:ss2as••==~~·~•3aaaaaaaaaaaaaa#~aaa:aa:aaaa: 

SURAO&ATE: RAft&£ • ' 
I,Z·OichJorotthlnt-d4 7D·IU : IOD 100 96 og 

Tolutnt·ct8 81•117 : 94 94 110 ~· p·lroaoflucrobtnZtnt 74•1Zt : " IOD 90 ~02 

aaaa.aWaaaasaaaaaaaa•a•aaa:aaasaaaaaaaaa3aa••: •••a•••••••••••••••••=•••••••••••••=•aasss•••=•=·s as a a z :aai: as.a22 a a: s:: 

PAAAIIETi!l : UMITSlUgtkg•dry Otlght) PO\. 
Autont IDO 024 030 on t!Z9 

9tnttllt s (6 (7 n <<!I 
Bro•odit:hloroetUtant ' (6 <7 (7 C6 
lrotofor• s (6 (7 <7 !6 

~roa~atthant 10 (12 (IJ C!l ctl 
Z·Buunon• IDO 024 (138 033 <129 

earbon Oisu1fi4t ' (6 (7 (7 (6 

Carbon Tttrat:hloridt ' (6 <7 (7 t6 

Chlorobtnztnt s (6 <7 <7 (6 

Chlornthan. 10 • CIZ (fl (I:J <13 • 
Z·chlorotthyl Vinyl Ethtr ID • (12 UJ <13 03 
CltJorDion s (6 <7 (7 (6 

Cltltro .. tb&M 10 02 (13 03 03 
tis·t,3·0tcttloroprf9erte 5 (6 <7 <7 {6 
Oibroaocltloro .. tttane 5 (6 <7 <7 <0 
1,1-0i,hlorotthlnt 5 <6 <7 <7 (6 

. -
1.2-Dichlorotth~ 5 (6 (7 <7 (6 

1,1-Dichloroethtnt 5 (6 <7 <7 (6 
t,Z·Di~lorottlt~ tTotal) ' <6 (7 <7 (6 

I,Z·Di,hloroproptno 5 C6 (7 (7 <6 

Etllyl Blfll~ s (6 (7 <7 (6 

2·HtranOM so C61 (65 (67 <6S 
Mtthyltnt Chloridt 5 '' (7 <7 {6 

4-.. thyl·Z·ptntanont 50 (62 <65 <67 (65 
Slyrtnt s (6 (7 <7 (6 

Tttracbl~rotthtnt 5 (6 <7 (7 (6 

ToiUfltt s C6 (7 (7 <6 

Total Xylfftts 5 (6 <7 (7 <6 

trans·I,J-Di~:hloro''''tftt s (6 (7 (7 <6 
I,I,I•Tri~lortttbant 5 (6 <7 <7 (6 

1,1,2,2-Tttra~loroet~ s (6 (7 <7 C6 

I,I,Z·Tri~lorottlttnt 5 (6 (7 (7 <6 
Tricltlornthtnt s I (6 (7 (7 (6 

Vinyl Actt&tt 5I <62 (65 (67 <65 
Vinyl Chloride .. <tZ (13 <t3 ( ll 



~.4/07189 

FACILITY: llctllnan, AF1 
SAIIPl£ ltUfi8EJ : 
SAftPlE DESCRlPTIOit: 
DATE COLLECTED: 
Till£ CQUECTED: 
I)Alt RECEIIIEO: 
DATE MALYIED: 

SURIOiAT£: 
I,Z•Dic~loroothlnt-d4 

Tol~dl 
p·lroltfluorlbtnZtftl 

RAM£ I . 
71•121 : 
lt-117: 
74·121 : 

---·-----

SITE SO VOLATILE SOILS 

=a BLAitl 
~389 

96 
92 
180 

......................... ~ ..................................... 
PAIAICT£R: ~ITSIUf/llg•dry eoigtiU p .. 

Acttoftt 101 (Itt 
Blft:ztno 5 <S 
Brt ... i~lor ... thlftl 5 (5 

Brnofor1 5 <S 
Brn ... thlftl II <II 
2-Svtant~~o 101 <181 
Carbon Dlsulfidt s ($ 

Carbon Tttra"'Joridt 5 cs 

Cl'''~''"'''"' s <S 
ChloroolhiM 10 ·cto 
2-~lorottltyi lllnyl Ether 10 uo / 

Chlorofon s cs 
Chlorolttblnt II nt 
'is·t,J•Dictlltroproptnt 5 (S 

Dibr..achlorOHthano s <S 
1, I·Dichllrottblftt s cs 
1,2·01ctlltrotthant s cs 
t,I·Oichltroothtno s <S 

't,Z-Dicbloroolhtnt !Total) s ($ 

1,2-Dicllloropropano s (5 
Ethyl lttUtnt s cs 
2-Htunont so <SO 
"'thyltllt Chlorido 5 <S 
4·1tthyl·Z·ptntlnlftt 51 CSI 
Styrtllo 5 cs 
Totra~lorott~ s ($ 

Tol~ s r <S 
Total Xyltntl s cs 
trans·l;l-Di~ltroproplftt s I · <S 
l,lri·Trichloroet~ s cs 
1,1,2,2•Totra~lorttthlnt s cs 
l,t,z~Trichlorttthlno s cs 
Trichl orttthtnt s cs 
lllnyl Acohto so est 
llinyl CJlloridt 10 Cll 



0'1-Jun-es SIT£ ~0 BAS£/ItEUTF.AL AC!D Ptge I 

F.tC!l!!'!: Holloa1n, AFB, Me• ~txi'o 

SAi".PLE MIJI'IBE.:j 88·221-12 83·Z2t·t:! 88·2Zt·t7 88·221·18 
SA!1PLE Z_!TE ssa-81-!.S SS0-81·5 SSD·9HO 550·82·1.5 

·-·~ DATE CCLLECTED 3·28·88 l·Z9·38 3·28·88 :!·ZS·!S 
Til'.£ C~L!.ECTE:D 8:44 s.ss 9:07 IZ:U 
OATE RECEIVED 3·29•88 J·c9·aa 3·29~98 3·29·18 

-- DATE ECTRACTED 4-3·88 4·4·88 4·4·88 4·4·88 
DATE AHIIL'I'ZED 4·7·88 S·ll-88 4-14·88 4·14·98 

SIJRP.OSATE: Units IPuunU RAHG£a 
Z·Fluorobiphenyl J0-115 96 ·--- 34 42 
IU trobenztne·d$ 23•120 61 31 ss 
p·Ttrphtnyl·dll 18·1l7 61 45 sa 
Phenol·d& 24·113 107 " 88 
Z·Fluorophtntl 25•121 81 " ~4 
Z,,,6·Tribroaopbtnol 19·122 88 Zl za 

.. '. PARAKETER: Unitslug/kg.dry••tight) tPQL 
A"napbthtne !6D U!O CIJ!OI C&U CUD 
A'tnaphtbyltne 660 (660 uuoa CUD cua 
Acetophenone 33DO (3300 (66000 (3300 (3300 
Aniline 3300 (3300 (66001 <330C (3301 
Anthracene •661 (660 ctlZOD <660 (6&0 
4·AainoblphtnyJ 3300 (3300 C660GO C3300 (3300 

. - Benzidine 3300 C3300 . <&6000 C3JDO C33DD 
ltn:c:ic .cid 3300 C3300 <66000 ClJDO C3380 

:. Btnzolahnthuctne 660 <660 (1~200 (660 (661J 
BtnzoCb)fluoranlhtnt 660 <660 <fl!OO (660 (660 
9tn:oCklfluarinthene 660 (660 <13Z:ID (~60 <660 
len:o{g,h,ilperyltnt 660 (660 ctlZDit CUI! (660 
9enzohlpyrene 660 (660 032~0 (660 (660 
Btn:l alcohol 1300 (1300 <Z60DO (1300 <13110 
BisiZ•c:ht~rotthDXyJaetbut 660 (660 C llZDO (660 . (660 
BlstZ·c:hloroethJI)etber ua CUD OlZOD (660 (660 

~ 3isiZ-ch:oraisoprpy1Jtthtr 660 (661 UlZDD (661 (660 
81aCl·tthylhtrJllphthalatt 660 (660 OJZDO (640 (6011 
4·8ro•ophtnyl phenyl ether 661 U61 032!10 (660 (660 
Butyl benzyl phthalate 661 (660 <13~00 (660 (660 

.. 4·thloroiniUnt 1381 Cl300 C260QO U380 CllDD 
I·Chloronaphthaltnt 3301 (3300 (64018 (3300 <33011 
2·Cbloronaphlhaltnt '" <668 UJZOI (660 (668 .. 4·Chloro·3-eethylphlntl tl8C (t3DO <26000 Cll08 <1300 ......... 
Z·Cbloropbenll 648 (660 CI3ZOO (660 (668 I 
4-thlorophenyl phenyl tlhtr 660 ·c66o UlZOI (660 (660 
Chrystne 660 (660 CllZDO (660 (668 

i Dibtnzla,jJa~ridl~ 3300 C33DD (660011 <3381 (3380 ··--;. 
~ DibtnZ(a,h)anthra'~ 660 (660 . ct3ZDI C660 (660 

Dlbtn:ofuran 660 (6611 U3ZDO (668 (660 

' DI·N·Butylphthal&tt 661J (668 <13ZOD (660 <668 
1,3-Dichlorobenzene 660 (661 (13200 (660 (660 
1,4-Di,hl:robenzent 660 (660 <llZDD (668 (6lB 
I,Z·Dichlorobenttnt 660 (660 CllZDD <668 <660 

' -J 
3.3'-Di,hlorobtn:idine 1300 (1300 CZ&OGO U38D CI~DO 
Z,4·Dichlorophtntl 660 <660 <13280 (660 C6&C 



ll ...... nJJSI·•ttlllliUl ..... Iii·-

Oq·Jur.·9S SITE SO BASEI!IE\!T!lAL ACID h;t z 

FACt!..!!~ HDllaa1n, AFB, K~• ~txico 

SAr.PI.E IW~EE~ ss-zu-iz BS-221-il 83·ZZI-Il 83-2!1-17 £3-ZZI·IB 
SA.'1f:.E ~ ITE S$0·81•2.5 SSQ•B1·5 ·S50·Bl·5·DUP SSO·Bl·U SSD-82·~ 
OAT£ COLLECTED 3·23-SB J-zs-;a 1-~s-es . 3·23·88 l·Ze~sa 

Tll'IE CCLECTEO 8:C4 8:!5 8:$5 9·07 tZ:42 
O!IT£ I!E:E!VEO 3·29•:8 3·29·88 3·U·2B 3·29•88 l·Z9·8S 
DAT£ E.'tTRACTE~ t·l·BS 4·4·S8 4-l-88 4·4-88 4-4-Ba 
OAT£ AHALYZ£0 4·7-Sg s-:!·38 ·-~·98 4-14·88 4-14·88 

SURllO&ATE: Uni tJ lPtrc:tnll lAIIlE I 
2·Fluorobiphenyl 30·115 96 67 l4 42 
Ni trottnnnt·d5 Zl-120 61 " 39 $$ 
p·Ttrpbtnyl·dl4 t8·1J7 61 48 4:S SD 
Pbenol·d6 U·11J 1D7 sa " ao 
2·Fluorophtnol 25·121 81 ··--- 6l 46 54 
2,4,6-Tribroaophtnol 19·122 aa 106 u 2D 

PARA"ETER: Units(ug/kg dry-•tlght) UQL 
7,12-Diaethylbenztalanthr&c:tnt 3301 (3300 (66000 <3300 (3300 (3300 
atph&,l!Fh&·Diatthylphtntthylaaint 3300 (3388 {66000 <JJOG. (3300 <33011 
2,4·Diaethylphtnol "' (661 ·- ( llZDO (&60 (660 (660 

. Diatthylphthalatt 660 (660 CllZOI C660 '"' <668 
4,6•Dinitro·2-atthylphtnol 3381 (3318 (66001 <3300 C330D (3300 
204·Dinitraphtnol 33.00 (3300 C660DD cnoo (3300 (3300 
2,4-Dlr.itrotalutnt 660 (660 <13200 (660 (661 <660 

~ . Z,6·Dinitratalutnt '" (668 (13200 (66il (668 (668 
Diphenyluint 3300 <3300 (66:001 (3300 C3300 (3300 
1,Z-Di~htnylhydrazi~t 3388 (3300 C660DD <llOC <llOO {33110 
Di·n-actyl~hth&latt 668 C660 Ol.ZOO <660 (660 <660 
Ethyl atthanesulfanatt 3300 (3300 (66000 (3300 <3300 <3300 
l:JuoranthtM 660 (660 CllZDD (660 <&61 (660 
Fluor tnt 660 (660 03200 (660 (660 (660 
Htx&chlorobenztnt 661 (660 U32~0 (660 (660 <660 
Htx&chlorobutaditnt 668 C668 03200 (660 <660 C660 
Htxachlorocycloptntadltnt 661 (660 (13200 (660 C660 (660 
Htxt,hloroethlht 660 C66D <11200 (660 <66iJ <660 

. lndtnott,Z,l-~d)pyrtnt '" U60 <13290 t66D C668 (668 
lsopho!"ont 660 (668 <13208 (640 C660 (660 
l·fttthylchol&nlhrtnt . 3300 C3300 <66DOD CJJDO cnoa <3300 
ltthyl fttth&nesulfonatt l3DO moo <66000 cnoa (3300 ClJOD 
2-Mtthylr.aphthalene 660 (660 C132DI C660 (668 <660 
Z·ftttllylphtnDl 660 (668 (13201 (660 C660 (660 
4-lltlhylphtnol 661 C66D (13200 (668 C661 (668 
Jllphthdent 661 (6611 CIJZDI (668 (660 C6&8 
1-Jiaphthyhaint 3301 (33~0 (66001 C3JOD (3300 C3JDD 
!•Naphthybaint 3300 cnao <66CDO ClJOD (3388 (3300 
2-Mttroani lint nao ClJOD (66001 tllDD (3380 cnoa 
3·NltrunU int 3300 (3300 (66!101 (3300 (3301 (3300 
4-Kitroar.i!ir.e 3301 CllDO <66000 moo C3300 (3300 
Kl tr:~:n~zene 660 (668 (13200 (660 {660 (660 
2-"Hitra~~tr::l 3300 (3380 <66000 moo <lJOD (33110 
4-Ki~:cphenol llDD (3300 (66000 <JJOO· tJJoe (1300 
!f-!tltrasa·di·H·Butyluint 660 (661 <13201 (660 (661 (660 
~-Hitr~s~~i•elh1laaint 33D8 (3300 (66000 (3300 (3300 CllDQ 
~·•ftr~•a~ifth6ftVI»•;ftatt .u.n U.J.ft lt:t,llft 1.41.11 u.J.ft l£1.11 



·a-.a~~ILI:::.~&IUII8 If ..• 

a9-Jun-e~- m! Sf BllSEJMEIJTRAl ACID Pagel 

FACILl;'t' Holl:aan, AFB, Ne. ~txi'J 

SAI'rr'LE !tl.'I!BER IS-221-12 38-221-13 B8·Z2t·tl ss-~21-11 88-ZZt-18 
SA.Itlll! S!':'E S~O·BH.S SSO~BI-5 SSD-91·5-DUP SSO·BHO· SSD·BZ-7.5 
DATE co:.~crm 3·23-88 l·ZS-88 3•23·88 3·28·98 3-ZS-38 
Tl"E Cct.:..£CT£D an 8:55 8:SS 9:Q7 12:42 
DATE R£C£I'.'E!I J-n•n 3-29-88 J-29-88 J-29-88 l-29-!8 
DA!£ EXTRACTED 4-l:aa 4·4·88. 4-3-88 4-4-88 4-4-aa 
DATE AtiAL'fZEl) 4-7-88 5·13-88 4-&-88 4-14-88 4-14·88 

SURROGATE: Units lPt"tnU lANGEI 
2-Fluorobiphenyl 30·115 96 67 34 u 
!fi trolltnzene-dS 23·121 61 46 39 " p·Terpbtnyl·dl4 18•137 61 48 45 50 
Phenol•d6 Zf·tl3 107 81 66 80 
Z·Fluorophool 25·121 81 63 46 S4 
2,4,6•Tribraaophtatl t9-1U 88 106 21 ZD 

PARAriETEJt: Unitsluglig dfrttigfltl a POL 
Ptfttachlorobenztnt 3300 (3300 (66008 (3300 <JJIID (33110 
Pentachl'r'"itrobtnzent 3300 C3l0D (661)08 <3300 <3300 (JlQl 
Pent&Ghlortphenol 3300 (33111 (66081 C33DI <33DD <llDO 
PhtflattUn 3308 (3310 <66808 <3:01 mn (3300 
Phtftantbrtnt 660 (668 U32tli (661 (661 <660 
Phenol 660 cue CIJZOO (660 <668 - (660 
Z·Pi~lint 3301 <llDO <66001 (J300 (3300 em a 
Pron&aidt noo <3300 (66000 {3300 <3300 <3300 . 
Pyrtnt 660 (661 UlZDO (660 (660 (660 

1,2,4.5-ittra~l~robenztnt 3301! <330!1 <66000 (3300 (3300 (33011 
l.3.4.~·~etra~lor~tnol 3308 <3300 cuoao <3300 (3300 <llOO 
I,Z.4·Trichlorobenztnt 660 cue <13ZOO (660 (660 cue 
2,4, 5· Trid:loropl:tnol 6&0 (660 (13200 (/loll (660 :uo 
2,4,6-Tri~lcr~phenol 6611 <66G <tl!DO <660 (660 (661! 
P.~EI. a !urrcgatt spikt rtcOVtrJ ;oals for wattr saaplts.· 
H·llitruciJiphenylaaintll nrmot lit stpuatecl fro• diphenylaaint. 
NOTE· 88•2!,·27 Original •tstaktnly not spiked 1ftd surregatts. 
tre· far tht duplicatt or spi•• •01 

•••• DilYttd Out 



:~-JU.'l-98 SITE 50 BASEIMEUTI!Al AC;D h;t .. 

::AC:!..ITY· Hol!:s1n, AFB. "•• Ktxi'~ 

SII~L! ltU~ER 88-221-lt 8S·Z2t·ZO 88·434·4 !8·Z3\•S 88·Z34·6 
SM'JU sm: ~50·8t·5 ·. S50·9Z·ID S:D·!3·Z.5 SSD·Bl·5 S5D·B3•tD 
OAtt ctll.llt';£0 l·Z&-es ~-ZS·98 4·HS 4·1·88 4·1-88 
Tli!E CDU.ErnD 12:51 1:06 
DATE RECEIVD 3-29-98 3·29·88 4·"4-98 4·4-88 4·4-e8 
OAT! EXTRACTED 4·4-88 4·4·88 4·4·88 4·4·38 4·4·88 

.. on: ~tiiii.YZED 4·12·88 4·14·98 4-15-H 4-8-88 4-a-es 

SIJRJH)GAT£: Units IPeretnU RAIIS£1 
Z~Fluorobiphenyl 311-115 9l Z1 l4 79 72 
Kitrobenztnt·d5 Zl-121 53 n .. •• " p·TerpMn,l-d14 18·137 .79 34 38 53 51 
Pbtnol·cU. 24·113 84 " 68 89 77 
Z•Fluorophtnel 25·121 . 7l 36 45 . 72 65 
2,4,6·Tribroacphtnel 19-t%2 ss 20 26 113 f7 

PAJIAJI!TB: !Jnits(ug/kg dry· .. ighU *POL 
Auna~hL'Itnt 660 (660 {660 (660 <W (664 
"'en&phthyltnt 660 (660 (660 (660 <660 (66Q 
"'•tophenone ma <3300 CllDO <llDI CllOG CllOD 
AftiUnt 33011 (Jl80 ·<33111 (3301 CllDI cmo 
Anthractnt 661 (668 cw <W <6iD (660 
4-Attlnobiphtftyl 3381 mao <3300 (3308 CJlDO cnoa 

r ' BenzidlM m8 (3300 moo Clllt (33Q0 (3300 
i !tnZ,ic ad:! :GDII <lla8 <3300 <33011 <:DDD <3300 ; 
t .. 

9tnzD(&J&ntht&Ctnt w C661 (661 <661. <W {6611 
Benza!b)fluoranthtnt 660 (660 <660 (660 (660 (660 
Ser~tlklfl~~rat.thL,t 661 (663 <661 <660 (660 (664 
Benz::;,h,ilrtryltnt 660 (660 <660 <UC <660 (660 
9enzol al;~yrer.t 66D (660 <668 ('660 (660 <660 
Btnzl alcohol 1300 (1300 (1301! (1300 <1301 OlO.O 
BislZ·,h1:r~tthaxyJ .. th~• 668 . <660 (660 . (660 <66P (6611 
Bis<Z·chlorotl~Jl!tthtr 661! <660 <660 (661t (660 (660 
9is<Z·chlcroiscprpylltthtr w <660 <660 (661 (660 (660 
81s<%·ethylhtxylJ~hthala!e 660 (660 <66: <660 (660 (660 
4•Broaoph•r.yl phenyl tthtr 660 (660 (660 <661 (660 (660 
Jgtyl btnZYl phthalate 660 (660 (660 (66~ <660 (660 
4-Qllroaaillnt 1301 U300 <tlOD CtlDI <tlOO 0300 
I.Chl oronaphtb&hnt 3300. (3300 <3300 (3310 (3300 <3301t 
Z·thlaronaphthlltne 660 (660 (661 (661 <660 <6611 
4•Chlort•J.Ittbylpbintl 1301 CIJOI <1300 (13110 <1301 <13011 
Z·ChlorophtnOl 661 <661 {668 (661 (668 (660 

4-Chlortphtnyl phenyl tthtr 660 (668 (661 (661 (660 (660 
Chrysant 668 <668 (660 (668 (660 (660 
Diben:la.jJacri4int JlOD (3301 <l3CD (3300 (3301 (3300 
Dibenz(&,bJantbr&cent 660 (660 (660 {660 {661 (6611 
Dil:tnzofunn 660 <660 <660 (660 (660 (660 
Di·M-Bulyl;~htbalate 661 (660 (668 {668 (660 (660 
t,l·Oithlorobtnz~nt 660 (660 (660 (660 (660 (660 
1,4-0ich!:r:btn:tnt 660 (660 (660 ~660 (660 <660 
t,Z-Cl;hlorobtn:tnt 660 (660 <660 (660 <660 C66G 
3,3'-DiGblorobentidint llDI CllOO UlDO (1300 CIJDO CIJDD 
Z;4·0~~~1orophtnol 668 (660 (660 {6&0 <UG (660 
• L-AI-~1·---~---t ......... # .... 



09-.;;m·SS SITE SO 8ASEI!IEUTR~ qciD hlt 5 

FACILITY: Holloaan, AFt, ~•• !txi'o 

SAI!PLE Hlm8EP. 88•ZZI•It 88·ZZt·2D 88·234·4 88·234-5 88·214·6 
SIV'.PLE SrtE SSO·!Z·S SSD·SZ·II SS0·83·Z.5 SSO·Bl·S S:SO·Bl·JO 
DATE eot.UCTED 3·28•88 3·28·88 H-88 4-1-88 4·1·88 
liKE COLL!CTED tZ:$1 I :06 --
DATE RECEIVED 3-29-88 3~29-88 4-4-88 4·4-88 4-4·88 
OAT£ EXTRACTED 4-4-88 4·4·88 4-4-88 4·4-88 4·4·88 
DATE AHALnED 4-!2·88 4•14·88 4·U·S8 4·8·88 4·8·88 

SURROGATE: Units IPtr;enU IAHiEI 
Z·Flu~obiphlnyl 30·115 93 27 34 79 72 
Nitrobenztnt-115 23·120 53 n 46 48 44 
p·TtrphtnyH14 18•137 79 34 38 ~ Sf 
Phtntl•d6 24·113 84 49 68 89 77 
Z·Fl1111ropllenol ~-121 73 36 45 7Z 6S 
2.4,6-Trlbroatphtntl 19-122 58 20 Z6 111 97 

PARAIIETEI: Unitslutlkll dry·Higi\U IPGI. 
7,fl·Di .. thylbtnzlalanthraGtnt 3300 (3301 <3311 (3308 (3380 <3300 
alpha,alplla·Diltthylphenttbylaaine 3300 (3380 <3388 C338Q <33DD (3300 

... 2,4-Di .. thylphtnol 668 (661 (661 <660 (660 (660 
Di•tthylphthllato 6110 (6111 (6110 C61t0 (6110 (6110 
4,6-0tnitro~Z-Itthylphtnol 3310 <3301 cmo <llll <3310 <3300 
2,4-Dinitrophlnol 3311 (3301 mn (3300 (3300 (3300 
2,4-Dlnitrotol~ 660 (661 (661 (660 (661 (660 
2,6-Dinitratoluent 661 <61t0 <660 (61t0 (661 (660 
Dlphtnybaine 3300 <33U <3311 <3301 (3311 (3301 
t, Z·Oip.henylhydruint 3300 (3300 (3381 (3300 (3300 (3300 
Di·n·oGtylphthll&tt 668 <600 (668 <660 (660 (660 
Ethyl ltthanesulfonate 3300 (3300 (3300 <3300 cma (3300 
Fluonnthtnt 6110 (668 (661 (661 (600 (660 
Fluorene 660 <661- (660 !668 (660 (660 
HtxacblorobtnZtnt 660 (661 <661 (661. (661 <660 
Htx&chlorabutadltnt 660 (660 (661 (660 (660 (660 
Htxa"'lorocycloptntaditnt 664 (660 (6&1 <660 (661 <660 
Hex&chlorotlh&nt 660 (660 (660 (660 <660' (661 
IndtnoCt,Z,3•cdJpyrent 661 <661 (661 (660 (668 (661 
lsopllorone 660 (661 (661 . (660 (660 (660 
3-lltthyldloliDUittnt 3300 C330t (3301 (3301 (3301 C33DD 
ltthyl "-thlntsulftnatt 3300 moo <3310 moo mao (3388 
Z:-llttby lnaplltllal tnt 660 <661 (661 (661 ''" <660 
Z·lttflylphtnol . 660 C61t0 (661 (661 C61t0 (661 
4-llotbylphtntl 660 (661 (661 (661 (661 (661 
ll&plttflalent 660 <661 (661 <61t0 ~661 <661 
1-Jiaphthyhaint 3310 . moo (3311 cmo <3301 C3300 
Z·lllphthylaaint 3308 (3381 <3301 (3300 ClJDI· cmo 
Z•llitruniUne 3301 (3301 Cl30t (3300 (3301 (3300 
3-Ni trouiline 3300 (3388 (3JDI (J3DD <3300 (3300 
4·1U troanilint 3300 (3301 <3311 (3300 (3301 <3300 
Nitrobtnzent 664 (661 (61t0 <660 (660 <660 
Z·llttroplltnol 3301 <33Dt (3388 <3300 <3380 <33DO 
4·111 tropht110l 3300 {3300 <3301 (JJGI (J3llt <3300 
N-llitroso-di-N-Iutylaaint 660 <660 <661 <661 <661 <660 
N-Nilrtsodi .. thylaaint 3300 (3300 <3381 cmo (J3DD (3300 



II --.ll1B.!.IJL_.SBaJIUIIII. H ... I: . ~UI'.IIR;llUilfll!.ll.- ~-~ 

.: 

~ 

011-Jun-88 SITE SO BASE/NEUTRAL. AtiO hgt 6 

FACILITY: Holloa,n, AFB, Ntw fttiico 

SAftPU lfU"BER 88-ZZI-It sa;.;zzt.;zo 88-234-4 88-234-S 88-234-6 

SMPL£ Slli SSD·BZ·S SSD·IZ·It SSI-83·2.5 SSO·Il·S SSO·BJ-10 
DATE COLLECTED 3·28•88 ·3•28·88 4·1·88 ....... 4·1·88 
TillE COLLECTED . IZ:SI 1:06 • 
DATE R£C£IVEO 3·29•88 3·29·88 4-4·88 4·4·88 4-4-88 

DATE EXTRACTED 4-4·88. 4·4·88 4-4·88 4·4-81 4·4·88 
DATE AHAL.\'ZEO 4-12·81 4-lt-81 4-15-88 ·-·-·· 4·8-88 

SURROGATE: Units CPtrttntJ RAHIEI 

. 2-Fluorobiphenyl 30•11$ 93 27 34 79 72 
Hi tr obtnttnrdS 23-121 $3 37 " 48 .. 
p•Ttrpbtnyl·dl4. tt-137 7f 34 31 53 51 
PhtMI·d6 24·113 .. '' 61 89 71 
!·FluDrophenol · 25·121 n 36 4$ 7! 6$ 

2,4,6-Tribroaopbtnol · lt-IZZ $1 Zl u 113 f7 

PARAftETER: Unitslug/kg dry-•tlghl) IPGL 
Ptnta"'lorobtnztnt 3300 (3300. (3300 C33DO (3301 <3300 
Ptntathloronitrobtnzent 3310 (3300 (3310 (3300 moo <3300 
Ptnlachlorophtnol. 3311 (3301 C33tl <3301 (3311 (3311 

Phtnaulin 3301 . (3381 (3301 C33DI (3301 mat 

Phenanthr tnt 661 '"' '"' C661 (660 '"' Phtnol 660 (661 (660 CWO '"' (660 

L Z·Picollnt 3301 C3301 C33DI C3310 (3300 (3301 
Prona.idt 3380 (330f. (3301 (3310 mot C3301 

Pyrtnt 660 (661 (661 CUI ''" (661 

1,2, 4,5-Tttrachlorobtnffnt 3300 (3380 (33111 C33DI (3301 (3300 
2,3,4,6-Tttra"'lorophtnol 3300 . (3300 C3311 (3380 (3301 <3300 
1,2,4-TrichlorobtftZtnt 660 (660 CUD C66D (660 (660 
2,4,5·Trlthlorophtnol 661 (660 U61 (661 CUI (660 
2,4,6·Trlchlorophtnol 660 <660 (660 ~661 (660 (660 



: .I I a••MtaJIDIIUJ . .EI.;.Dll!.l!l! ll. 

0°-Ju"-~e SITE 5IJ BASEJJEUTRAL ACID Pagt 7 

FACI!.ITY: HolloaJn, AFB, Mta "••i'o 
SAiiPL! HUMBER 88·ZJD·4 88·Z30·S 88·ZJC·6 88·!30·1 88·Z3D-Z 
SAI!PLE SITE sso-n•z.s S58•84·S $50·84·10 SSD·IS·IZ.S S5D·BS·J5 
DATE COI.L£CTED 3•Z9·8t 3·29·18 3•29·18 3·29-88 .J-29•18 
TJitE COLL£CTED 1:44 I :;u I :SS 9:37 4 9:49 

DATE RECEIVED 3·30-81 3·31·81 3·38·88 3•38-18 J·lt-88. 

DATE EXTRACTED 5·12-88 S·IZ·81 S•IZ·88 5·1Z·8t S-12·8t 
DATE NIAL'IZED . 5•13·88 5·13·88 5·13·88 5·13·88 5·13·88 

SUIIROSATE: Units IPtretnU RAHSEI 
z-n uorob ipheny 1 30·115 40 7l 63 n 61 
IIi trtllfiiZtne•dS ll•IZD 47 79 78 t1 7$· 

p·Ttrphtnyl·cfl4 18·137 61· " " Ill 14 

Phtnol·d6 24·11J 68 113 " 118 ~, IDZ 
Z·Fluorophlftol n·1ZI 54 ,. ., n '79 
Z,4,6•Trtbrtaophtna1 lt•tZZ " 106 " 96 93 

PARAft£TEI: Unitsfug/kg dry-9tlghtJ tPOL 
Aun~phthtM 661 (661 (661 {660 (661 . C66i 
AGtnaphtbyltM 660 (6611 <6611 <660 (660 (660 

'' Ac•tophenDM 3300 (3301 <3301 (3300 (3301 (3301 
Ani lin• 3380 (Jltt <3381 C330D (3300 (3301 

""'"'"'Itt "' (661 <661 CUI '"' (660 

A·"-lnoblphtnyJ mo <3300 C330D (3300 C330i. (3300 

ltndcfino lJDD· (3301 (3301 <3300 <JJDI cmo 
ltn:oic add 3301 (3301 (3301 moa (3301 (3301 
BtnztlaJanthra""' 661 (660 CUD <661 (661 '"' BtnzolbJfluorantbtne 660 <661 (661 (660 (661 (660 

BtnzoflJflvor&nthtnt 660 (661 <660 (668 (661 (660 
ltnroCg,h,i)ptryltnt 660 <661 CUI cuo cuo (640 
lenzoCaJpyrent 660 (661 (668 <660 (660 (660 

' ltnzl alcohol 1300 CI:JDO ·uJOO CllOD (1308 <1300 
llslZ•chlorotthoxyJatthant 660 (661 C66D (661 (661 (661 
lt:slZ·chJornthyJJtthff' 660 (661 (668 (660 cuo '"' BisiZ*'hlortlsoprpylJtthtr 660 <661 (661 (660 (660 (660 
llsCZ•tthylhtarlJphthalatt 660 C660 (661 (661 (661 (660 
4-Bro•ophtnyl phtnyl tlhtr 660 C661 . (661 <661 C668 C66D 

Butyl ''""' phthiJatt 660 (661 . (660 (660 CUI (660 

4•Cbloroanilint IJDO (1301 UJOI UJDI UJDI Cl300 
I·Cblorenaplithlhno 3381 CJJDI C3Jot cm1 ClltO <3381 
Z·ChlorDnaphthaltDt 660 (661 (661 (661 (661 (661 

4·Cblon•ratthJlphtnol 1301 UlDI Cl301 Cl300 UJDD CillO 

Z-thloropbtntl 668 (660 (661 (668 (660 CUI 
4-CJdorophenJl phtnyl tlhtr 660 (661 · CUI (668 (660 CUI 

ChrJstnt 660 ''" (668 <661 C661 (660 
.. · .. - DiDtnrfa,jJacridtnt 3308 <JJDI (3301 (3JD0 (3380 (3310 

DtbenzCa,hJanthr&ciDI 660 (661 (661 (661 C661 <660 
Dibtnzofuran 660 (668 (668 C66D (660 '"' Di·H·IutylphthaJatt 668 (661 (660 (660 (660 (600 

1,3-DlchlorDbtnttnt 660 (660 (660 C668 (660 (661 
1,4-Dlchloroben&ent 660 (660 (661 (668 (661 <661 
I,Z·Oichlorebtnttnt 660 <660 (661 (661 (660 C660 

. j,J'·OichlorobtnZidint 1300 CI30D (1301 UlDD <1300 CtlDI 
Z,4·Dlchlorophtftol 660 C661 (661 (660 (6&0 (6&0 



/,' 

09-Jwn-88 SlTE 50 BASEIKEUJBAL AClD Pagt 8 

FAClLliT· Holloa~n, AFB, "" nexico 

sAnPLE nuns~ 88•230-4 88-230·5 88·230·6 88•230·1 88·Z3G·Z 
SAliPtE S:TE - 550·14·2.5 550·84·5 SS0-84·11 SSO·BS·I2.S SSO·BS·IS 
OAT~ COlLECT~D 3·29·88 3·29·88 3•29•88 3·29·88 3·29·88 

" TillE COUECTED 1:44 I :35 I :55 9:37 9:49 

DATE REctlUED 3·38·88 3-~0-88 3·30-88 3·30-88 J-JG-18 

DATE EXTRACTED 5·12•88 S-12•88 S-12·88 5•12•88 s-12-n 
DATE AHALYZED 5•13•88 s-13-aa S-13-89 5·13-88 5·13·88 

SURROGATE: Units IPtrcentJ IIAHS£1 
Z·Fluorobiphenyl 30·115 CD 73 63 n 61 

Kitrobtnnne-dS 23·121 47 79 78 " 75 

p·Ttrpbtnyl·dt4 18-137 60 " 90 101 84 

Pbtnil•d6 Zt-113 -68 111 " Ill IDZ 

2-Fluoroplttnol 25•121 54 91 82 •• 7f 

2,4,6-Tribro•ophtnol 19•1ZZ 61 106 " " 93 

PARAftETER: U~itsCug!kg dry·ttight) IJIOL 
7,1Z·Dlaetbylb;nzt;Janthr;;;nt 3300 (3385 (3JU (3300 (33110 (33Dil 

&lph&,llph&·Dlatthylphenetbylaaint 3300 (3300 (3301 -(3301 (3301 (3300 
Z,4·DlattbyJphtnol 661 (660 <661 <668 (660 (660 

Dlatthylphthalatt 661 (661 (661 {660 (660 (661 

4,6-Dinitro-Z·Ittbylpbtnol 3311 .<3311 • ClJII <3308 (3301 (3308 
2,4-Dlnitrophtnol 3311 <33to (3301 <3308 (3300 <3310 

I, 2,4-Dlnltrotolutnt 660 ''" (660 (660 (668 C660 
I I t,6-Dinitrtlolutne 660 --cuo (660 (661 C660 cut 
I. 

Dlphenyluint 3301 (3301 C3301 C3300 (3301 (3301 
l,t·Olphenylbydrazint 1300 (3300 . (3310 .C33DD (3300 (3310 
Dl·n-octylphthalatt 660 (660 (660 C660 (661 C660 
Ethyl ~tthantsulfonatt 3300 (3300 (3380 . (3300 <3300 C3300 
i=Juonnthtnt 660 (661 C660 C660 <640 <660 
Fluortnt 660 CUD C660 C660 (660 (660 
HtxacblorobtnZtnt 660 <661 C661 <660 ' (660 <661 

Hexachlorobutadltnt 6641 (661 . (661 (660. (660 C660 
Htxachlorocyclopentaditnt 661 C661 (661 (660 (661 C661 
Htxachlorotlhant '" (660 C661 C660 (661 (660 
Indeno(I,Z,l·cdJpyrtnt 661 (668 • C661 (660 (661 (660 

Isophoront 660 C640 (661 (660 C660 <640 
3•11ttbylchtlanthrent 3380 (3300 (3310 (3300 cmo ClJIO 

llelhyl lltthalluulflfttlt 3300 (3301 C33DI (3300 (3300 C3300 
Z-lltthylnaptathaltnt 660 (661 (668 C661 C661 (668 

Z·hlbylphtrltl 660 <660 (668 (660 (660 (660 

•-llethylphtnol 661 C660 (661 (660 (661 (660 
Maphlhlltftt 661 C660 (661 (660 <668 C661 
l·ll&phtbyllaiM 3300 (3300 (3301 (3301 (3300 C33DD 
Z-Jiaplltllylai~H 3301 ClJDO <3301 (3300 (3308. <3301 
2·11itroantllrit l300 <3301 (3308 C3300 (3308 (3300 
3-NltrunlUnt 3300 (3300 (3301 (3301 C33DD (3310 
•-llltroani Unt 3301 C3300 C3301 (3300 C3311 C3380 
Kltrobenztnt 660 CUD <660 (668 (640 CUD 
2-llltrophtnol 3300 CJ300 C3300 (3300 <3300 (3300 
•-"ilrophtnol 3300 (3301 (3300 <3300 (3300 C3310 
K-llltroso·di-1-Butyl&aint 661 C66D (661 (660 (660 (660 

N·Nitrosodlatlhyluint 3300 (3301 (3301 (3301 <3300 <3300 



-~.11i..la1JIIl.::~tl._ 

09-Jun-88 SnE SD IASEIJf£UTRAI. ACID P~g• 9 

--. 
FACILITY: Holloaan, AFI, H .. !txi'o 

SMPL£ JMIIER 88·231·4 . 88·!30·5 88•230-6 . 88·230-1 88·.230-2 
SAJIPlE SITE ~0-84·2.5 W-14·5 S50·84•1D SSD-85·12.5 SSO·BS•IS 
DATE COLLECTED 3-29·88 3·29·88 3·Z9·88 3-29-88 3·29•88 
Tilt£ CDU.ECTED 1:44 1:35 1:55 9:l7 9:49 
DllTE REttiVED 3-31-88 3-38-88 3·30-88 3-30-88 3·30-88 
DATE EXTRACTED s-tz·88 S•IZ•88 · 5·12·88 5·1Z·88 5•12•88 
DATE AIML'IZED 5·13•88 5·13·88 5·13-88 5-13-88 S·ll-88 

SURROGATE: Uftits lPtretnU RAIIGU ·. 
Z•FluorobiphlftYl 30·115 41 73 &3 73 61 
Hitrabw~ Z3·1ZO 47 79 18 91 75 
p·Ttrplltnyl-414 18-137 61 " " 101 84 
Phemll·d6 24·113 61 113 " 118 IOZ 
Z·FluorophlftDl 25-121 54 9t 82 88 7t 
z,4,..:rribrnophenol lt-122 61' 106 95 96 93 

PAIPJ!ETEI: UnUstUJIIcg dry-et1pU tPOL 
hntachltrobenz~ne 3301 (330 (3Jit0 cma moa (3300 
Ptntacbloronttrobenztnt 3310 (3310 (3310 (33011 <3308 (3300 
Put&cJaloroph~ttol me <3380 C33DD (3310 <3300 <3301 
Phtft&Getin 3311 (3301 ·<33110 (3301 (3300 (331t0 
PbtnMUirut 66D (661 (661 (664 (6U (661 

Phenol 661 (661 . C660 (660 cue (660 
Z-PIGoUnt 3301 <3301 <33DI. (3310 mot moo 
PrDflaaia 3300 (3381 mu cmo cmo (3380 

; . 
PyrtM 661 (661 (661 (660 <661 (660 

I,Z,4,5·Tttra"'lorobtftZtnt 3311 <3381 ·QJO· <3308 <3300 <3300 
2,3,4,6-Tttracblorophlftol 3300 <3301 ·(3381 (3300 (3300 <3300 
t,Z,4·Tri~lorobeztnt 660 (668 (660 <660 <660 (660 
2,4,5•Trichlorophtnol 660 (661 ·(660 (660 (660 <660 
2,4,6-Trichlorophtntl 660 (660 (660 (660 <UO (660 



II . .B~..:.DL.I:..ti.WIIaDIIS. .lt. : .. I •. ..t.Waa ..... lal1S&.CUI1.~11.. U. 

G1·JY~t·!J8 SIT£ SO BASE/ItEUTRAL ACID Pigt 10 

FACILITY: Hollo11n, AFB, KH lttxiCII 

SRI".PLE JIUIIBEI 88·230·3 
SMPLE·SITE 550~85·17.5 
DATE .COLLECTED 3·29·88 
Tlr!t COLI.£CTtO 10:07 
DATE RECEIVED 3·30-88 
DATE EXTRACTED 5-1Z-88 
DATE AJIALVZED S·tl~aa 

SVJUIOtiATE: Vftits tPercenU RAMS£ I 
Z·FlV.r .. iphenyl 30•f1S 72 
IIi lrobtftltM-d5 23-121 92 
p• TerptltnJl•d14 18•137 92 
Pbtnel•d6 24·1t3 123 
Z·Fluoroplltnol Z5·1Z1 101 
Z,4,6•Trlbr01ophtftol 19-IU 104 . 

PARAJIETB: Unitslul/kg dry-nigMJ aPQL 
~tn:phthcr.o 640 (661 

Actllapblhy ltnt 660 . C660 
Acetophtnoftt l3H <3380 
AftiliM 33111 <3381 
AatbractM 661 (6611 

. 4•Aelnobl,_,l 3311 moo 
ltDZidiM 3381 (3311 
len:oic acid 3381 (3300 
Btn~olaJanthraclftl 661 (660 

BtnzoCblf1Uo1anthtne 660 C660 
BtnzolkJfluoranthent 660 (661 
BtnzaCg,h,i}ptryltnt 660 (660 
Benzol aJpyrent 660 (6611 
ltnzl alcohol llDt (1300 
BistZ-chlorotthoxyJatlhant 661 (660 
llsl2·chlorotthyl)tthtr 660 <660 
BisiZ·chloroisoprpylJethtr 660 (661 

llsCZ•tthylhtxylJphthalatt 660 C661 
4-lrnoptltnfl pbtnfl tlhtr 661 (661 
Butyl bfiiZJl pbtbal&tt 668 (661 
4-QlonuillM llll UlOD. 

·1-CblorOMphth&lent 3311 (3311 

Z-QlorOftllllalh&Jtnt 661 <661 
4-CbJore-3-..lhylphtllol 1381 <1310 
Z·a.lDrophefttl 661 (661 
4-Chllrophtllyl phenrl tthtr 661 C660 
CllrJStllt 661 (668 
Dnenrca, J Jacrtdiat 3300 (3301 
DibtntCa,h)anthracent 661 (661 
Dibtnrtfuran 660 (661 
01-K-Iutylphthllatt 66i (660 
1,3-Dlchlorobtftttnt 661 (661 
I,,•Dichlorobtaztnt 661 <660 _./ 

1,2-Dl~lorobenzen• 660 (661 
3,3'•Dlchlor.-eaztdJnt 1301 Ulll 
Z,4·Dlchlorophtnel 661 C661 
,_,_ftl'-~'··--~' naa ''""• 



-~ ... ·'-·"~·lll .. .o 

09-Jun-88 SITE SO lASE/NEUTRAL ACID · Pagt II 

FACILITY: HoJloa&n, AFB, Ntt fttxi'o 

SAIIPlE IWI'IBER 88-'230-J 
SA.'IPU: SITE SSD·B5·17.S 
DATE COLLECTED 3•29-88 
Tift£ CIJI.L£CTED 10:07 
DAT£ REeEIUED J-JD-88 
OAT£ EXTRACTED S•12•88 
DATE AHALYlED S·JJ-88 

SURRO&ATE: Units rPtr"ftU IAHG£1 
2·fluorebiphtnyl 30•115 72 
111 trobtnZtne.,.dS 23•128 tZ 
p·Ttrplltftyl•d14 18•137 92 
Pheftol·d6 24•113 ID 
2·Fluwophlftll 25·121 tDI 
2,4,6-Tribroltphtntl 19-122 lOt 

PAIAIIETEJI: llnitlfug/kg dr~tighU JPQL 
7,tZ·CiaethflbiRlf&Jiftlbric&nt llGI (3300 
alph&,alpha-Dl .. thylphentthylatini 3381 <3301 
2,4•Di .. tbylphtfttl 661 <661 . 
ot .. thylphthalatt 668 (660 
4,6-Dinitre-Z-..thylphtftol 3381 <33DO 
2a4•D1Ditropbtntl 3308 <JlOI 
2,4-Dinitrotolutne 641 (661 

\ 2,6-DiDitrotolutDt 660 (661 
DiphtnylaaiM 3318 Cl301 
1,2-Diphtftylbydrazint 3310 <3300 
Di•ft-octylphthalatt 660 (660 
Ethyl .. thantSulfonltt 3300 C3388 
Fluaranthettt 660 (661 
Fluormt 661 . (660 
HtxadllorobtnZtM 661 (661 

~xadll oroJiutldlw 661 (660 
HtxadlltrocyclopentaditM 661 (661 
Htxadllorotthane 660 <661 . 
IftdtnoCI,Z,J·cdJpyrent 661 (661 
bophorOM 660 <660· 

r 
.. J•fttUayldltlantlltw 3301 C330D 

~thyl ftttbantlulfONtt 3380 mot 
2·1tthylnaphthaltnt 660 (661 
2-lltthylphlfltl 661 (660 
4-ltethylpbtnel 661 (661 
llaphthaltnt 660 (660 
1-llaphthJlatiM 3301 (3301 
Z•JiaphtllJlniM 3300 <338D 
2·1U trNnUint 3300 <3311 
l·llitroaniline 3380 (3380 
4-IIHroanUint J3DO (3308 
Hi trobenztnt 660 CUD 
Z-IIUnphlfiD l J3DD <J3D8 
4•11itrophenol 3310 (JlDO 

..... -· R-llttroso·di-M-Iutyla•int 6'- (660 
H·llitrosodltttbylatint 3300 <3300 
M_II.&A_ .... .., ...... ,_L_ ..... _, __ •• ... ,, ... n:... -- ~n 'r. 



I. -~.WIIlll!tiJiliJEia. L. 

o•·JII'\·88 SITE ~~ IASEIHEUTRAL ACID Plgt 12 

FACiliTY: Holl~n. AFI, lite lltxico 

SAIIPI.E !IUI'II£1 88·!30·3 
SAIIPlE SITE S5D·BS·t7.5 
DATE COt.I.EtttD 3•29-88 
Tift£ COI.l.£ctm 10;07 
DATE RECEIVED 3·30-88 
DATE EXTRACTED 5·12·88 
DATE AIIIIL 'fZED 5·13-88 

SVRICSATE: Units lPtrunU RIIHG£1 
Z·FlvorobiphlftYl 30·115 . 72 
IIi trobenztnt-d5 23·120 92 
p·Tt~l-d14 18•137 92 
Phtfttl-d6 24-113 123 
2-nuorophenol 25·121 100 
2,4,6-Tribroaophtftol 19-12! 114 

P~: Unitshag/ltg dry-MighU WGI. 
Ptatachlorobtftz~ mo (3301 
Ptnta~lorOftilrob~en. 3318 (3301 
Ptnlachlorophtfttl 33Gt <3301 
Phlft&CttiJI 3311 0311 
Phtftanlhrtnt 661 (661 

PtltMl 661 (660 
Z•Picolint me (3300 
Prtftlaidt 3380 (3310 
PJrtat 661 <661 
1,2,4,5-Tttra~lorobtrtztne 3300 (3311 
2,3,4,6-Tttrachltrtphtftol 3301 (3300 
I,Z,4-Trlchlorobtnitnt 660 (668 
2,4,5-Trichlorophtnol 661 (661 
2,4,6-Tri~lorophtnol 660 .(660 

PilnP !;0-?f 



_ __.L&.AJ;.A..:..LIJ:...Ao..:ao.;...~ t); .• _ ---. --·--· 

04107189 SITE SO ~I·YOLATILE. SOILS =~= : 

FACiliTY: Hollo.an, AFI 
SAIIPLE Hllft8£R: : 8t·07:Ho LAI II.Mit 
SAIIPLE SJTE: : SS0·86·ZO/Zt.5 
DATE CCI.LECT£0: : Ot·Zl·89 
Ttlt£ COlLECTED: : 10:38 
OAT£ RECEIVED: : IJH4·89 
OATE EXTRACTED: : 01•30·89 ot·n·et 
DATE AltM.'tZED: : 02·27·89 02•27·89 
••••••••••••••••••••••••s•••••••••••••••••••••••:•••••••••••••••••••••w••••••• 
SURROIATE: Units IPerunU RMII£ 
2·FluorOOiphifty1 30•115 : 'I 60 
"'' trtbtllltu-d5 23·121 141 74 
p· Ttrplltny l·d 14 18•137 : 161111 U2 
Phtntl•d6 n-113 : 102 110 
Z·Fluorophtfttl 25·121 : 72 115 
Z,4,6~Trtbroaophtetl Jt·t2Z 1 -man 10$ 
••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••••••••••••••s•••••• 
Pt\AAIIE:Ttl: Uni ts (ug/kf dry-wtl PIL 
Aclfl&phthtM 330 : (401 1331 
ActM.pltthyltftl 331 .: <410 <331 
Allthr&CIM 331 :HOI 1330 
Btftzoi~ acid 1600 : <ZiDI (1680 
Btntc(&Janthr&cor.r 331 I <WI <330 
Btnztfblfluorant~ 330 : c.ao 1331 
lon~olk)fluoranthofto 331 I <481 <331 
8entofg,h,ilperyleno 338 I (4f0 <331 
ltftZI(IIpyriM 331 : <401 <331 
lottd llcolttl 660 I <9M (6 .. 
8is12·cbloroethoxyJettbant 338 : <401 <331 
81sl 2·cltlortttltyl Jtttttr 330 : <410 <331 
lisCZ•thloroisopropylJtthtr 331 I <411 <331 
8is(Z·tthylhtxyll~tballtt 331 : <NO <338 
4·1roto,ftonyl phlftyl ether 338 : (401 (Jll 
Butyl benzyl plttltalato 330 : (.00 Clll 
4·Chlorolfti l ino "' • (901 1661 
Z•Chloronap~thllOM 330 (410 <311 
4·Chlore-3-.etttylphtftll "' (911 C661 
2·CIIltr01thtntl 330 (410 <331 
4•Chlorophtftyl phtftyl ttbtr 331 (401 (330 
Chrystnt 330 1410 <331 
Dibottzla,ltlanthractnt 331 <401 <330 
Dibt~tnfw111 331 (400 <331 
Di·N•Iutylphthalatt 331 <401 <330 

"'·- 1,Z·Dichltr.-tnzlftl 331 (410 <331 
1,3-Dlchloroblftlone 331 not <330 
1,4-DJchlorobtnilftl 330 1480 <331 

.. :... 3,3'-Dlchlorobtftaid~ 661 (901 <668 
z.•·Oichleropblfttl m (401 <331 
Ditthylpltthll&to _ 331 C400 <331 
Z,4•Df .. thylphontl 330 "" 1331 
Diatthylptttttalatt 331 <4tl <330 
4,6·Dlnitro·2·tttbylpfttlltl 16$0 • (2110 C16SI 
2,4-0initrophtnol 1651 : <Z111 <t6SI 
2,4-Dinitroteluene 330 : <410 <331 
Z,6•0tnitretoluono 331 : (481 <331 
Di·n-octylphtb&J&tt 330 l <4tl <330 
Fluor antheM 331 ( .. 1 <331 
Fh&ortftt 331 : <401 <331 



11 Jl...Ulllil..lll :a . .wu•- 11 • · 

UVU/ItiY 

FACILITY: Holloa&n. AFI 
SAIIPL£ MtmBEll : 
SAI'IPL£ SITE: 
DATE cou.£CTED: 
Tilt£ COLLECTED: 
DATE RECEIVED: 
DATE EXTRACTED: 
DATE AIHILYZ£0: 

: 89-873-10 
! SSI-96·20/21., 
: 01-23-89 
: 18:38 
: OI-Z4·89 
: 41-J0-89 
: 02-27-89 

LAB 9LA!tlt 

01·30-89 
02-27-89 

.~ ................................................. , .............................. 
SUIR06AT£: Units CPtrttnU RAHH 
2-Fluerobiphtnyl 30•115 :61 60 
NitrobtnZIM""d5 23•1211 140 74 
p·Ttrphtf1Yl·d14 18•137 : 167UI 122 
Pllfft0l·ct6 24•113 : 182 1f0 
2-Fluoropn.nol 25·121 : 72 115 
2,4,6-Trtbroaophtftol 19•122 l 17SIU lOS 
................................................. , •.•••..............•......... 
PIIRAI!ETEJ: Unitslug/kg dry-.U PIL 
Htx&thlortbonztnt 33D : <tOI C330 
Htxa,hlorobUtadien. 331 : (411 1330 
Ktxa"'lorocyclopont&ditnt 330 (408 <330 
Htx&,hloroothane 330 : <491 <330 
lndonoCI,Z,3-,dlpyrtnt 331 <400 (3311 
lsopnoront 331 : (481 C330 
z-~tthylnaphth&ltnt 33D I (401 <llD 
Z·lltthylplttfiOl 330 : <411 (330 
4-fftthylphtntl 330 

: "" C33D 
Maphtttaltnt 330 I CUI C33D 
2-ffitroaail int 1651 'CZIIO <1650 
l·Mitr01ni lint 1651 Ulll CI6SO 
4·1ti troui lint 16SD <21DD (1650 
Ml t rotttnzeno 331 , ... <330 
2-Ni trophlflol t65D cztltl <1650 
4·Nitrophtnol .1651 (2111 0651 
M·Mitrosodiphtnyl&aino 1651 CZIOI ( 1650 
K•Nitrost·di•N-propyl••in• 331 <411 <330 
Ptntachltropftonol 1651 CZIII (1650 
P.lltfllntJirtnt 331 (401 ·<331 
Phonol 331 C41t <331 
Pyrtnt 331 <411 CUI 
I,Z,4·Tric.llltrobonltnt JlD C401 <331 
2,4,5-Tri,hl.oroptlefte) 330 I C41t <331 
2,4,6-Trichlortphontl 331 : (410 . <330 

Page 55-:: 
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ENVIRONMENTAL HEALTH RESEARCH AND TESTING. INC. 
RESULT SHEET 

CUSTOMER NAME: U.S. ARMY CORPS OF ENGINEERS· · 
--------------------~-------------------------------~-------

SAMPLE SOURCE: HOLLOMAN AFB PHASE II - DR. JOE SOi..SKY 
.----------~---L-----------------------~---------------------

WORK ORDER NO. =-~~22----------------- PROJECT NO. : 10290 
--------------~--------

SAMPLE TYPE: __ ~QI~-~~~f~----------------- METHOD NO. : __ gfA_§~Z~--------

ANALYSIS PERFORMED: __ §£L~~-~n!!l!!~-~9t-~LHLA----------------------------

EXTRACTED: __ ~!::~§::§2.:..----------------- AHALYZED:--~~::~§::§2--------------

ANALYST: __ ~~-H~!!k!g!!--------------- LAB NOTEBOOK NO. :--~~L-29~-~Z------

EHRT NO.: __ !§~~~--

------------------------------~i£suLTs-(;gtkg)--~-------------------------

------------------~~------------------------------------------------------
2-Picoline - BDL 

Ethyl Hethanesulfonate - BDL 

Benzyl Alcohol - BDL 

1,3-Dichlorobenzene - BDL 

1,2-Dichlorobenzene- BDL 

N-Nitrosodimethylamine - BDL 

Acetophenone - BDL 

Nitrobenzene - BDL 

BisC2-Chloroethoxy>Hethane - BDL 

a-,a-Dimethylphenethylamine- BDL 

Naphthalene - BDL 

N-Nitroso-di-n-butylamine - BDL 

Hexachlorocyclopentadiene - BDL 

l~Chloronaphthalene - BDL 

Dimethylphthalate - BDL 

Acenaphthene - BDL 

1,2,4,5-Tetrachlorobenzene- BDL. 

Methyl Methanesulfonate - BDL 

Aniline - BDL 

BisC2-Chloroethyl>£ther - BDL 

1,4-Dichlorobenzene - BDL 

BisC2-Chloroisopropy~>Ether - BDL 

HCNitrosodi-N-Propylamine> - BDL 

Hexachloroethane - BDL 

Isophorone - BDL 

Benzoic Acid - BDL 

1,2,4-Trichlorobenzene - BDL 

Hexachlorobutadi~ne - BDL 

2-Methylnaphthalene - BDL 

2-Chloronaphthalene - BDL 

2-Nitroaniline - BDL 

Acenaphthylene - BDL 

Pentacbloronitrobenzene - BDL 

.. 3-Nitroaniline - BDL 

?. 4-n-t .. i + ... ,..+ ... lou,. .. a ·- Rnt 



.. 

ENVIRONMENTAL HEALTH RESEARCH AHD TESTING, INC. 
RESULT SHEET 

CUSTOMER HAM£: __ !J.:..§.:.._!HJf{_~ORf§...;.Qf_f;!!§!tU;F;B§ _____________________________ _ 

. SAMPLE SOURCE: __ HQ~~Q~!H_!f§L_fH!§f;_!!_=-~H.:.._~Qf;_§Q~§~I------------------~ 

WORK ORDER NO. =--~2~----------------- PROJECT HO. : __ !!~~!----------------

ANALYSIS PERFORMED:_...;.§~!~§_!n!!I~!~-~gr_§!H!A----------------------~-----

EXTRACT£0: __ ~!=~§~8~----------------- AHALYZED: __ !~=~~=~~---------------

AHALYST: __ ~.:..-8~~!~!~!!_______________ LAB NOTEBOOK NO. : __ 22L_E9.:.._§z _____ _ 

CUSTOMER SAMPLE HO. : __ H=§!f;=§!=§§=Q!Jf_l~~!!~i=!~!l~--- EHRT HO. : __ !§~~~--

-------------------~-------------------------------------------~----------

2,6-Dinitrotoluene - BDL 

Diethylphthalate - BDL 

2~Naphthylamine - BDL 

Fluorene - BDL 

Diphenylamine - BDL 

N-Nitrosopiperidine - BDL 

4-Aminobiphenyl - BDL 

Pentachlorobenzene - BDL 

Pronamide - BDL 

Anthracene - BDL 

Beta-BHC - BDL 

Delta-BHC - BDL 

Aldrin - BDL 

Heptachlor Epoxide - BDL 

Fluoranthene - BDL 

4,4•-DDE- BDL 

Pyrene - BDL 

Endosulfan II - BDL 

RESULTS <mg/kg) 

Dibenzofuran - BDL 

1-Naphthylamine - BDL 

4-Chlorophenyl-Phenyl-Ether - BDL 

N-Nitrosodiphenylamine - BDL 

1,2-Diphenylhydrazine - BDL 

4-Bromophenyl-Phenyl•Ether - BDL 

Hexachlorobenzene - BDL 

Phenacetin - BOL 

Phenanthrene - BDL 

Alpha-BHC - BDL 

Gamma-BHC <Lindane> BDL 

Heptachlor - BDL 

Di-n-Butylphthalate- 0.15 

Endosulfan I - BDL 

Dieldrin - BDL 

Benzidine -BDL 

Endrin·- BDL 

4.4"-DDD - BDL 



I . -D.-.uu.UIUILIJ ..t1_:.llll!.e.: 11. 

C85 

ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: U.S. ARMY CORPS OF ENGINEERS 
----~-------------------------------------------------------

SAMPLE SOURCE: HOLLOMAN AFB PHASE II - DR. JOE SOLSKY 
--------------~---------------------------------------------

WORK ORDER NO. : __ ~2~----------------- PROJECT NO. : 10290 -----------------------
SAMPLE TYPE: __ ~QI~-~!~f~~-----------------

ANAL 'iSIS PERFORMED: __ §~L!!~L!!!~!r!!!!-~E!:-!!L!!LA---~-------------------------

ANALYZED: 02-28-89 -----------------------
ANALYST: __ ~~-!!~!!~~~!! _______________ LAB NOTEBOOK H0.: __ 22L-~g~_§Z--~---

CUSTOMER SAMPLE NO. : __ 8=§!g=~~=~§=QYf~-i~~~!~~~~~!l___ EHRT HO. : __ !§~~~--

-------------------------------R£suLTs-(;g/k9>--------------------------~-

----------------------------------------.-----.~-------------------~---~---

p-Dimethylaminoa:::obenzene - BDL Butyl-Benzyl-Phthalate - BDL 

3,3'-Dichloroben:::idine - BDL Ben:::o<a>Anthracene - BDL 

BisC2-Ethyl-Hexyl>Phtha~ate - BDL Chrysene - BDL 

7,12-Dimethylben:::(a)anthracene- BDL 4,4'-DDD - BDL 

Endosul~an Sul~ate - BDL Endrin Aldehyde - BDL 

3-Methylcholanthrene - BDL Di-n-Octylphthalate - BDL 

Benzo<b>Fluoranthene - BDL Benzo<k>Fluoranthene - BDL 

Benzo<a>Pyrene - BDL Dibenz<a.J>Acridine - BDL 

Indeno<1.2,3-c.d>Pyren• - BDL Diberizoca.h>Anthracene - BDL 

B~nzo<g.h,i>P.erylene - BOL 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ y~§~_!E~Y-~QRf§_QE_~~§!~g~g§ _____________________________ . 

SAMPLE SOURCE: __ HQ~bQ~!~-!E~~-~H!§~_!!_::_DR~_lQg~§Qb§~Y------------------· · 

WORK ORDER NO. : __ £2§----------------- PROJECT NO.: . 10290 ----------------------· 
SAMPLE TYPE: __ §Q!b_§!~fbg ________________ _ KETHOD NO.: EPA 8270 

---~-------------· 

ANALYSIS PERFORMED: __ §~L~§_!n!i~~!~-!2~-!E!~~---------------~------------· 

EXTRACTED:_~!.:£§.:~2-------------------- ANALYZED:--~~.:~~:.~2:..-----------

ANALYST: __ ~~-M!!~~!s!e~!--------------- LAB NOTEBOOK NO. : __ 22~-Eg~_§z _____ _ 

CUSTOMER SAMPLE NO. : ___ H.:§Ig::§~::~§::QYf __ .!,~90!~!::!~!i___ EHRT NO. : __ :\§~!!2~--

------------~-------------------------------------------------------------RESULTS Cmg/kg) 

----------------------------------------------~----------~----------------
Phenol - BDL 

2-Methylphenol - BDL 

2-Nitrophenol - BDL 

2,4-Dichlorophenol - BDL 

4-Chloro-3-Methyl Phenol - BDL 

2,4,5-Trichlorophenol - BDL 

4-Nitrophenol - BDL 

4,6-Dinitro-2-Methyl Phenol - BDL 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-di4 
Phenol-ds 
2-Fluorophenol 
2,4,6-Tribromophenol 

2-Chloropbenol - BDL 

4-Hetbylpbenol - BDL 

2~4-Dimetbylphenol - BDL 

2,6-Dichlorophenol - BDL 

2,4;6-Trichlorophenol - BDL 

2,4-Dinitrophenol - BDL 

2,3,4~6-Tetrachlorophenol - BDL 

Pentachlorophenol - BDL 

82.06% 
65.70X 
66.73 
68.02x· 
63.44X 
55.47X 

--------------------------------------------------·------------------------· 

QUALITY CONTROL OF~ICER: ------~-&-. A:.---~--------------------..;,.j 
DATE: ____ :3J~l1_'------ L-· -.. --- . . . 



s~ .. ~:.! r.-,s£:. 
3A'-P~E :n 

T~ c::.ucre 
DATE ~C!:VE: 
OATE AXALYI~ 

IL~ .. J.t;..li.t..a:....o~lt •. 

PAJWIETER: ~':fiTS lmg/X;! +lllllL 
1$ T~tll R!c:v. HycrocarD~as 

SS-~!~-5 
s:u-u 
4·S·U 

tO:Sl 
;-J-64 

4·!1-88 

<t.O 

8!·!!~-3 !!·2~!-1% 

a-ss~·st SSO·i!t·Z.S 
4·8·!$ 1-a-ss 
10:2t 8:44 

J-9·18 3·29·88 
4·Zf•88 4·6·88 

<t.D S25.S 

SITE SO TOTAL R£COVWIL£ IIYOICWBOlS 

FACI~!i"f: HOlloman, .AFB, 1n Mexico 

SA:4P!.£ !t'JMB aa-zzf-t' U•UHT SI·ZZHI 
SAIPLE SUE R·SS0-'11-!5 S5D•It·t0 DO·!Z·Z.S 
DATE COLLECTED J-18-81 1·21·81 1·21•11 
Til£ CCLI.ECTED 8: t8 9:07 12:42 
DATE REW'IEQ l"'Zt•ll J·Zt·U 1·29-11 
DATE .WlYZED ·-···· 4·6·91 4·1·81 

PAIWI£TO: l:liiTS l=flltg) +..Ol 
Total aecor. HyatocarDons tS ct.O (20 <ZO 

+.OL • ~thod datectioa liJit. 

ss-w-u n-zz:-t: 
SSD·IH ss~-!1-;-~UP 

3·28-SS l·Z!·BS 
8:, a::s 

l-29·88 .l·29·U 
4·1·83 4·1-Bi 

<ZO <ZD 

sa-zzt-tt aa-zz:-z~ 

sso-az-s SSO·BZ-10 
1·21·81 1-za-u 

fZ:Sf t:OI 
~-29-U 1·29·11 ... , .... 4·6-88 

7946 <ZO 



. ,·: 
I 

i 
:! 

... 

FACiliTY: Holleman, AFI, lleJ Mexico 

!.\.'Ctl£ ll:li!BE.Il 
SAJIPL£ SITE 
I!ATE COlUCiED 
TIJIE COLL£CT£i) 
DATE IEWVED 
DATE ANALYZED 

FWJETER: UlfiTS lllg/k21 
Total aeeov. Hy~roearDons 

t~~ a JethOC 3!tectiOD liDlt. 

tJIDL 

" 

88•230·6 U·2U·I 58·UO·J 
S'O·I4~t0 !50·85·12.: SS0-15·17.5 

J·Zt•U l·Z9·9& 3·!9·81 
t:=s 9:l7 10:07 

J·J0-88 1-n-aa 1-:o-aa 
4·7-88 4·7·81 4-7-81 

<20 czo (20 

S!·Zl0·4 !3·:U·! 
s~~-u-7.~ s:~-u-s 

1-l!t·!S l·!~-!4 

t:n t:lS 
3•30·!8 !·lt·SS 
4·7·88 ~+sa 

(20 <20 

98·230·Z ae-!34·4 
S50•!5•15 550·83·2.5 

J·Zt-aa 4·t•SI 
9:U 

3·30-11 h4·81 
4•T·U \•12·88 

<ZO (50 



-~.111 • .&.~·1t .•.. 

nc:~:r:: .Ho!lc=a:t. AFl, •e• 'luico 

SA'-P:.£ Klilt!Elt 
SAJCl;.! S!i! 
OATE CCLLECT!D 
T!lE CC~LEm!i 
OATE .IIECEIV~ 
DATE A.ULYZED 

PA~= Ullm u:;tt;J 
Total Recor. HyorocarDons 

•MDL s Metaoa de:ection lilit. 

•MDL 
t5 

.l:.II~DILI.'l..llL!U.U:.III.~Il. 

aa-m-~ sa-m-e 
S!G·IJ·S - ;!a-u-tc 

$-Ha H·U 

,~c-aa .t·c-aa 
4-tZ-sa HZ·U 

{50 (50 



04107/89 

FACILITY: HolloNn, AFI 
SAJIPLE IMIIEI 
SAIIPL£ SITE 
DATE CCUEC'TED · 
Till£ COU£CTED 
OATE RECEIVED. 
OAT£ I\IIM.YZ£0 

SITE 50 SOIL TOTAL REaJVERABLE PETJIOI.ElJif HYDROCAABOI'fS 

89-073·08 89•073·09 89·073·09 
SSO·t6·2.514 SS0-86·5/6.5 S50·86•5/6.5·FOUP .. 01·23·" OJ-23•89 Dt-23-Bt I 

09:17 at:•o 09:40 
11·24•89 01·24·89 DI·I'•St 
01-29-89 . 01·29-89 01•29·89 

89·073•10 
S50·16•Z0/21.5 

01-23·89 
t0:38 

01-24·99 
Ot·Z9·89 

••••~•••••••••••••••••••••••~••••••• :·a••••••••-•~••••••••••••••••••••••••••a•••••••••••••••a••••••••• 
PMMfTEI: UIIITS fllg/lf) 
Total ltciY. llydrec&riiiM 

+IIOL 
S.l l 23.7 ZS.l 36.3 <S.O 

-
P;'lnP. 50-3 



WATER 



.. ..--.. ........ ··~_-.;:..;am.....-a lt: .. -

~9-Ju:t·Se SITE ~C VO~!JLE VAT~9 Page l 

FACILI-:-·:· Hollaean, afB, Mee ~exico 

SA)tJ:U !ti!IIBER SS·Z2H4 .. ,_ 

SAI!PL£ ~!TE R-Ul·II·S 
DATE CC'.LEC!EO · :Hs-9a 
Til'!£ COLLECTED 8:18 
DATE RECEII/ED l·Z9·88 
D.ATE AI!ALYZED 4•10·88 

SURRO!iATE: Units IPercenU ll.A.'Il RAHSE 
t,Z·Dichlaroethane-d4 76·114 IOZ 
Tolutnt·d8 88·110 " p•Broaofluorobenztnt &6-m 71 

PARAIIETER: tmtTS lug/U tPQl 
Auhnt IDD UDO 
Acroltin 100 CIOO 

· Acry!lnitrile s {5 
itnztnt s (5 
Br,.odichloraatthant $ ($ 

Broaohr• 5 ($ 

Broaiatthane tD UD 
2-lubnont 101 UDD 
2-Butenaic Acid, ethyl Ester 5 ($ 

·- ·- C~orbon Oisvl fide 5 ($ 
Cirton Tetrachloride 5 (5 
Chlorobtnze~~t 5 (5 
Chllrttth&ne 10 UD 
Z-~loroethyl Vinyl Ether 10 (10 
Chlar:fDn 5 <S 
Chlorouthant 10 (10 
cis·I,J-Oichlarapropent 5 cs 
'is-1,4-0ichlorobutent 5 (5 
DlbroaochloroatlhJne 5 ($ 
Dibroaoaethant 5 ' ($ 
1,1-Dichloroethane $ (5 
I,Z•Diclllorotthant 5 (5 
I~ t·Dlchloraethtlle 5 ($ 

~ '·· I.Z·Dichloroethtftt 5 (5 
1,2-Dlchloropropane s (5 
Dlchlorodifluoroaethane 10 no 
Ethanol IOD UDD 
EtbJl Btnzuat 5 (5 
Z-Hexanont 50 ($1 

Iodoaethllnt .s <S 
!ttbyle~t Chloride 5 cs 
4·•tl~yl·t•pentanont ~~ . <:SD 
Styrent 5 l5 
Tttrachloroethtne 5 (5 

-·· Tolut11t 5 (5 
Total lyhnts 5 (5 
trans·l.4·0i,hl,robuttnt 5 <S 
tranl•!,l·Dithloropropene 5 ($ 
1,1,1-Tri,hlorottbant 5 (5 



! .. 

11 Jllla&l:l.llii...:Zil .a RJUaiii!IIZ. J 1;. • 

FAC!L!iY: Holloa1n, HF!, 1!~1 fttxico 

S,wJI.£ nur.t£R 
!AJ'.P:.£ SITE 
DATE. COLLE~TED 
Till£ COI.!.£CTED 
DATE RECEIVED 
DATE ArtAl'IZEil 

SURROBATE:. Units fPtrctnt) 
I,Z·Dtchlorotthlnt·d• 
Tllutllt·d8 
p•Broaofluorobtnztnt 

PARAIIETEI: UIIITS f ug.'IJ 
1,2.3-Trichloroprop&nt 

· Trfchlorotthent 
Trichlorofluoroatthant 
Vinyl Auht• 
Vinyl Cbloridt 
fPQL• Pr&ctic&l Quantitation Liait 

SIT£ ~0 VOLA!!LE VATER 

BLArtl UHGE 
76·114 
88·110 
86-US 

fPQL 
5 
5 

IOD 
so 
10 

8~·!2H4 

R-!!0-SH 
1·!8·98 

8:18 
3·29-88 
~-10·88 

102 
94 
70 

(5 

{5 
<100 

<SO 
uo 

I .~.U!....,IlJf1.1!!1:11K. L! 

Plge ' 



04/07189 SITE 50 'JOLATILE WATER 11o;;: t 

FACILITY: ltol h•an, AFI 
SAIIPL£ IIU"BEI: 89·073·11 89·07:H2 I.At BUIItlt 89·090·05 
SAAPL£ DESCRIPTION: : R·SS0-86·5/6.5 SSO-TRIP BU 012789 SS0·91·11VI 
OATE COlLECrE!I: 01-23·99 01·Z3·H 01-29·89 
TII!E COU£CTED: 09:38 01:03 
OATE RECEIVED: 01-24-89. 01•2t·89 01·31-89 
OATE AIMl YIED: . ' 11•!7·89 Dt·Z7·89 01·27·89 Ol-09·89 • 
•••••••••••••••••a•••••••••••••••••••••a••l••••••••••••s•••••••••••••••••••••~•••••••~•••••••••••a••••• 
SUIIO&AT£: RI\Me£ . . 
I.Z-Dichloroothlfto·d4 7&-114 I 91 tOO 96 101 
Tolutno·dl 88-111 : 92 92 '2 102 
p·Bro .. fluorobontene 86•115 : 102 104 96 liZ 

aaa•••~•••••aaaaaaawaaaaa•aaaaaaaaaaaaaaaal••••••••••••••••••••••••••••••••••••••••sa••••••••••••~·~••• 

P~IIAfi£TEJ: IRUTS fug/L) , .. 
Acttono ••• UDO CIDI ClOD fiDD 
Bonnnt s <5 (5 ($ <5 
Broeodichltro•othano s (5 <5 <S ($ 

Bro1ofora 5 (5 (5 <5 ($ 

Bro• ... tiiMt tO <tO <tO <tO <tO 
Z·lut&IIOno 101 ma <100 <100 mo 
C•r~on Disulfido s ($ ($ <S ($ 

Carbon fotr~~Jortdt s ($ cs cs (5· 
ChlorobMnno s cs. (5 c:s <5 
Cllloroeth&M 11 "' (If HI (10 
Z·chloroet~l Vinyl Elhtr .. 00 <tO (10 no 
Cllloroftr• 5 (5 <S ($ <S 
Clll·or .. otfluo .,. oo· CIO Cit <tO 
cis•l,3·0lchltroprtplftl 5 <5 <:S <S <S 
DibrOIOch)ot ... th&Ae :s cs cs <S <S 
1,1-0icllloroeth&ftt s <S <S <S <5 
1,2-Dichlorotth&ne s <S ($ <5 cs 
1,1-0iclllorotthtftt 5 <5 <:S cs <S 
t,Z-Dichlorotthtftl ITot~IJ s <S <S ($ <5 
1,2-0iclllor.,ropano 5 <5 (5 c:s ($. 

Ethyl .Btttztnt 5 c:s <5 <:S <S 
Z·Hoxan111o 50 <SO (51 <SD (511 

Ktthyltnt Chlorido s (5 (5 (S (5 
4·atthyl•2-ptntanont so c:so ($1 (50 CSD 
Styrene s <5 (5 cs cs 
Tttrachlorotthtno s <S <:S c:s <5 
Tolutftl s cs cs (5 (5 
Totd Xyl11111 5 ($ ($ (5 (5 

trans-t,J-Dicbloropr.,en. :s c:s ($ <S cs 
I,J,t•Tricbloroot~ ' C5 <:S (5 <5 
I,I,Z,Z~Tttrachlor .. th&ne :' c:s (5 cs <:S 
I,I,Z~Triclllorottllano s <S <S (5 <5 

_Trtclllerotthtnl s ($ cs (5 II• 

Yinyl Acotatt :so (50 <SO <58 (50 

Vinyl Chlorido II <10 00 <II <10 



04/07/,9 SITE SO WX.ATILE VAT£1 ;liSE ! 

FACILITY: lfolha£ri, AF8 
SAIIPl£ 1Mt8ER : 89-.090•06 89•090-07 99-990·07 89-990•09 
SAIIPLE OESCltrPTIOH: S50•9l·1Nt S50·86·!!V6 SS0•86•19\il6·FDUP R·S.SO·B6·,.116 
OllfE COlLECTED: 01·2t·89 01•29·&9 01•29·89 . 01•29·89· 
TillE COlLECTED: 01:33 Of:Zl 09:23 09:05 
DATE RECEIVED: 01~31-89 . 01•31•89 01·31-89 01·31·89 
DATE MAl.YZED: 02-19-89 D2•Q9;.89 D2·09·89 3Z·09•89· . .. . 
••••••••~•••••••••••••••••••#••••••••••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••azaaaaaaaa 

SIJRRO&ATE: RMt£ • . 
I;Z-Dichlorttthln.-d4 76·114 l 110 JIG flO· 108 
Tol!1Mt•d8 88•110 : 101 98 roo IOZ 
p·lroaoflvorobtftUM 86·115 I 114 H4 114 '" .................•..• ~ .....•.............. , .•.••.......................................................... 
PIIIMETEit: UJIIT$ l vgJL) Pal 
Au toM IDO <Ill mo <100 <I DO 
ltftltftt 5 u <S cs ($ 

Broaodi~Joroatlhant s cs (,$ .<S <S 
Broaofora s <S (5 <5 <5 
llroaoetthlnt II C ID (10 00 (10 
Z·lutlnone 101 CIOI <IOD CtOD 000 
C~rbon Disulfldt 5 <5 (5 <S {$ 

C&rbon Tttr1c~loridt ' (5 cs (5 cs 
Chi orobtftliM s ($ <S cs <5 
ClllorotUt&M tO (II <tO <II no 
2-,hlorottttyl Vinyl Ettt.r fO m (10 CIO {Ill 
Cltlorofora s <S cs <S 12 
Cltloroatth&M 10 CtO 01 C10 (10 
us·t, 3·DicMoroprtptM s (5 (5 ($ <S 
Dibroao,hloroaethan. s cs cs cs <S 
I,I·Otchlorotth&nt s ($ <S cs (5 

· I, Z·Dic.hloroothlnt s cs <S <5 <S 
1,1-0i~hlorottht~ s cs cs (5 <5 
I,Z·Di,hlorotthtM tTotalJ. s " <S (S <5 
I,Z·Dicllloroprop&ne 5 <5 " ·cs <5 
Ethyl Btflztftt s cs ($ (S (5 
Z·HtXIIIOM 5I <SO ($1 (50 <50 
"•thyltnt Chloride 5 <5 (5 <S ~s 

4•atthyl·2-ptfttanont Sl <SI <SO cso <50 
StyrtM s (5 (5 <S cs 
TttrachlorottlleM 5 iS (5 cs cs 
TolUtnt s <S cs <5 cs 
Total XyltnH s <S. <5 <S <S 
trans·t,l-Dlcbloropr~Ptftt s <S <S cs <S 
I~I,J·Trtchlorttthaat s cs <S (5 <S 
1,t,Z,Z·Tttrachl~ott~ane s cs cs <S <S 
1,1,Z-Trichloroethano s <S cs <5 u 
Trichl orotUttM s 9 (5 <5 n 
Vinyl kthtt so <51 (50 <51 <SO 
Vinyl Chloride II m m (1Q <10 



.. lo.IUEIJII!JIUII!II!:JL!l:..ll!tl!Jl,ll. 

WILSON LABORATORIES c \ t t 
525 NJR'lB EIGRIH S'IREEl'- P.O. OOX 1820 - SALINl\, KANSAS 67402-1884 - (913)825-7186 

CLIENl': DEPT. OF '!HE ARtifl 
ATIN: R.K. san.EN1<ER 
P.O. POX 103 
CM\HA, NE . 68101 

lAB l'UJBER: 88041557 
SAMPLE OESaUP!'ICN: B-S'IE-50-Bl.;m-1 

ANN'..YSIS 

~, 'l'O'lN. PE'lla.I!D!, BY IR 
'IDl LE.VEL VOLATILE aJt1EIClHlS 

1V • Jl£laEIN 
'JN.~ 
3V.:emzl!NE 
4V.B~ 
sv.~ 
6V. CAaBCN 'lE1'.EWE.C.1lU 
7V.~ 
8V. aRamiBRJtDt1E:IBANB 
'N. ClJURE'nmNE 
10V. 2-tmaa:.lmLvnm. ElBER 
llV.-~ 
1'1N.DI~ --
13V. Dicmami!'UXll01E".l'f 
1tW. 1,1-Dicmami'Hl\NE 
lSV. 1,2-DiattamJlmNE 
16V. 1,1-DI~ 
17V. 1, 2-Dicm.£I'Cli?RPANE 
18'1. 1,3-DI~ 
l'N. E'llM.BENZENE 
. 20V. ME'lmL BEU1IDE 
21V. ME'lmL CE£lUDE 
2'1N. ME'lmL1!NE anamE 
23V. 1,1,2,2-~ 
2tW.~ 
25V. 'lOUlENE 
26V. 1, 2-'lmS>Ianaa:J."'m.ENE 
27V. 1,1 ,1-TRIClD:.CRE'l'BN£ 
28V • 111 ,2-TRicm!RE.lBPR: 
2'N. 'ltttcmaa:Itm.IH: 
30V.TRI~ 
31V. VImL <mamE 

BASE NEIJmAI,· a:MEO.I'm 
lB. ACl!NAPHIHI!NE 

CXN:I!NlBA'l'ICN 

R:>(1) 

R:>(25) 
:tD(25) 
:tD(l.O) 
NJl' 1\Nl\LlZID 
:tD(l.O) 
:tD(l.O) 
t1>(1.0) 
M>(l.O) 
M>(1.0) 
:tD(l.O) 
t1>(1.0) 
tl>(l.O) 
mr~ 
6.8 
tl>(l.O). 
1.6 
tl>(l.O) 
t1>(1.0) 
N>(1.0) 
ND(1.0) 
t-1>(1.0) 
W(l.O) 
t-1>(1.0) 
ND(l.O) 
t-1>(1.0) 
4.9++ 
22 
ND(l.O) 
75 
mr N-i\L'YZED 
ND(l.O) 

ID(5.0) 

DM'E RP!D: l2/14;S8 
IWI'I!!_ l'CVD: 04/15/SB · 
PUBOJAS!: J.\t71B: 
FILE m.: 88-9633 
aa:a m.: 776 

DM'E SMPI.m: 04j08;S8 

tm'1'S BOOK-P.AC 

KilL" 1147-2 

00/L 1136-45 
00/L 1136-45 
00/L 1136-45 
00/L 1136-45 
00/L 1136-45 
'00/L 1136;-45 
00/L 1136-45 
'00/L 1136-4!" 
00/L 1136-4~ 

00/L 1136-45 
'00/L 1136-45 
'00/L 1136-45 
'00./L 1136-45 
'00/L 1136-45 
'00/L 1136-45 
'00/L 1136-45 
'00/L 1136-45 
00/L 1136-45 
00/L 1136-45 
'00/L 1136-45 
'00./L 1136-45 
00/L 1136-45 
~ 1136-45 
u:;,;.r; 1136-45 
tXVL 1136-45 
00/L 1136-45 
00/L 1136-45 
00/L 1136-~~ 

tx:;jL 1.1 _:,:.- r, 
u:;;r. lJ. -~1)-·l ~· 
u:;;L 1136-45 

'00/L 1192-39 

/ 



WILSON LABORATORIES 

CLI:ENI': DEPT. OF THE ARMY' 

IAB l'UlBER: 88041557 ( CCNl'. ) 

~s cx::N:ENmATIQJ t.NI'l'S 

2B.~ N>(S.O) tx.VL 
3B. 1INlBEW:ENE N>(S.O) tx.VL 
4B. BENZIDINE R>(SO) tx.VL sa. amzo(A)~ M>(S.O) tXYL 
6B. BeNZQ(A)Pm.N! - R>(S.O) 00/L 
7B. BENZO(B)~ ID(S.O) 00/L 
SB. BI!Nl.O( G«}PElM.!NE N>(S.O) 00/L 
9B. BI!Nl.O(K)~ N>(S.O) .00/L· 
lOB. BIS( 2-aru::a:mmxY)MmiHANE m(S.O) ·00/L 
llB. BIS( 2....c::mam'lmL)P:lHER ND(S.O) 00/L 
128. BIS(2-<m.am&ProPYL)P:lHER ID(S.O) 00/L 
13B. BIS( 2-EllM.BEXn.)PB'IHAIATE 6.3 00/L 
14B. 4-BlO'DPHJ!NY:L PHI!lM. E'l'HER ND(S.O) 00/L 
lSB. Bl1l'YL .B:eNZYL PfflBALME ND(S.O) 00/L 
16B.2~ ND(S.O) 00/L 
17B. ~ PHENYL ElHER ND(S.O) 00/L 
18B. amYSENE No(S.O) 00/L 
19B. DIBENZ.O(A,H)~ ND(S.O) U3/L 
208. 1, 2-DICBI!R:BENZJ!NE ND(S.O) 00/L 
21B. 1,3-DI~ NO(S.O) U3/L 
22B. 1,4-DI~ ND(S.O) 00/L 
23B. 3, 3-Dicm!R:&NziDINE N:>(SO) 00/L 
248. DI:e:JmLPHIBAtA'l ND(S.O) 00/L 
25B. DIMEimLPmBAIA'lE ND(S.O) 00/L 
26B.Ol~- ND(S.O) 00/L 
27B. 2, 4-0INI'lrolOWENE ND(S.O) 00/L 
288. 2, 6-DINI'l'mla.lJlH: ND(S.O) t.'G,IL 
29B.DI~ N>(S.O) 00/L 
308. 1,2-D~INE N>(S.O) 00/L 
31B.~ N>(S.O) 00/L 
328. FLtXlRENE N>(S.O) 00/L 
33B.~ N>(S.O) 00/L 
34B.~IJ:NE N>(S.O) tX¥L 
35B.~IENE N>(S.O) tXVL 
368.~ N>(S.O) tXVL 
37B. naN)(1,2,3-<D)PYREm ID(S.O) 00/L 
38B. ISOPII:IOE N>(S.O) 00/L 
39B. NAPH'll:1AIB£ r-1>(5.0) 00/L 
40B. NI'!Km'NZENE W(S.O) tx;;L_ 
41B. N-NI'l1mDIIr11mriiN1INE .. W(S.O) tXi/L 
42B. N--NI'l'reSOOI-N-~ ND(S.O) tx;jL 
43B.N-N.I~ KD(5.0) u:;;L 

C...\\'1 
PPGE 

FILE N:>. : 88-9633 
OEIDE:R 00.: 776 

~ 

1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192..;..39 
1192-39 
1192-39 
1192..;..39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
1192-39 
U92-':IO 
,_,._,<._ :·· 
J.J.:1G-3=' 
1192-39 
1192-39 



WILSON LABORATORIES 

LAB ~: 88041557 ( CCNl'.) 

ANAL'YSIS CXH:ENIMTICN t.NITS 

44B.~ m(S.O) U¥L. 
45B. PYRENE l'D(S.O) 00/L 

. 46B. 1,2,4-Jlmcmaa5PNZENE l'D(S.O) tx¥L 
}OJ) CJ:It1EICUI)S 

lA. 2-aru:RlPBl!NJL W(S.O) .tx¥L 
2A. 2, 4-Dicm£RJPHEN)L ND(S.O) tn;L 
3A. 2, 4-DIMJmM.PSE!NL W(S.O) 00/L 
4A. 4, 6-0INrJro..O-<:BES m(SO) ·'lX¥L 
SA. 2,4-D~ m(SO) ·U¥L 
6A. 2-NI'lroP8J!HL ID(S.O) tX¥L 
7A. 4-N.t'l'PD.E'BE · m(S.O) 00/L 
8A.~ m(S.O) tn;L 
9A.~ m(S.O) tn;L 
lOA. PHENlL m(S.O) 00/L 
llA. 2,4,6--'IRI~ m(S.O) tn;L 

VOIATILE SURVEY SFAl1CH SEE~ 
EX'1PACTABLE ~ SENCH SEE mmwriVE 

--c:cN:WSIQf-LAB tU1BER: 88041557 B-S'l'.Ei-:-50-Bl/lfi-1 

c..\\ 8 
mGE 

Fn.E ro. : 88-9633 
cmER m.: TI6 

BXIVPJ\GI 

1192-39 
1192-39 
1192-39 

1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1125-13 
1085-56 
113a-;.44 



B9-Jun·?2 SIT£ SO 9ASE/H£UTRAL ACID VATER Plgt J 

FACiliTY Holloatn, AFB, ~t. Ktxi~' 

SAJ!PLE ltti!'BER 88-ZZJ-16 88•Z55•6 88·255·6 eB-255-9 89·255-10 
SMri.E SIT£ I·SS9·B1·5 SS0-11 SSO•it·DUP R·SSO·BI SSil-12·11112 
I)AT£ CO!.l.ECTED 3-23-SB 4-S-88 4-a-aa 4-8-88 4·8·88 
Tift£ cDUEem 8:13 10:51 13:53 10:24 12:41 
DATE REctiVED 3·29-88 4·9-BS 4-9-88 4·9-81 4·9·88 
DATE EXTRACTED 4·2-88 4-13-88 4-13-88 4-14·88 4-14-88 

4·14-88 5-7-88 $·6-88 5·7·88 5·6·88 
DATE MALTZE:l 

SURROSAT£: Units lPtr"nU RAitSEI 
2-Fluoroblpbtnyl 43·116 51 71 64 80 80 
Ill trotaen~tnt-~ 3$•114 60 77 65 98 .7f 
p-Ttrph111Jl-dl4 33-141 81 71 84 131 109 
Phtttol-116 tD-94 5I 7S 51 8D 83 
Z·Fluoropbtnol Zt-100 l7 6Z " 87 n 
Z,4,6-Tribroaoplllllol 11-123 33 81 76 65 t24 

PARAftETEJI: Units Cu!IAJ JIQU& 
K.napbthtnt 11 (10 C11 Ul (10 (18 
Acenaphthyltnt to C10· <11 (10 Ut ua 
K.t opt:tftlnt sa <51 CSI <50 (Sf "' Aniline 50 csa (50 (50 (50 (58 
Antht&etnt 10 Cll <10 (11 no <10 
4-AaiftObiphtftyl 50 (51 cso (51 (50 cso 
Btnddillt 50 (50 (51 (50 (51 (50 
llfiZOiC acid 51 <SO ($1 <51 <50 cso 
ltn:olal~nthractnt 10 (10 (10 <10 (10 <tO 
leftzolblfluor&nlhtnt 10 (10 Ul (10 <10 CJO 
ltnzoCklfluor&nlhtnt 10 no CIO (10 (10 <tO 
Benzo(g,h,ilperfltnt to <tO <10 ·uo ua <tO 
BtnzaCa)pyrw tO (10 <10 (10 (10 (10 
Btn:l al"t:ol ZD <ZD <ZO (20 cza <ZI 
lls<Z·chlorotlhoxylatthant 10 <tO <10 (10 <tO (10 
8isl2·chlcrottbflltthtr 10 <10 <18 CIO (10 <tO 
lis(Z~chloroiJoprpyl)ethtr 10 <tO Ull (10 <tO ua 
Bls(Z·tthylhtxfllpbthalate 11 ua <II uo (-II (10 
4•8roaopblftyl phiiiJl other 10 (10 (II <11 ua (10 
lutJl bwyl phthildt 10 <11 <II ua <tl (10 
4-CillotllftUiM 21 CZD CZD . (21 (21 CZO 
1 ·Chlorllftlpbtbaltnt 5I (50 <51 (51 ($0 <SO 
2-ChltrwphtbaltM 10 <II (10 no Ul <Ill 
4-cbltrt-l-HthJlplltnol ZD cza <21 CZI <ZD czo 
Z·Chltrophtntl 11 ua <11 <18 no <tO 
4-Chlorophenyl· plltnyl tthtr 10 (10 (11 UD <tO (10 
Chrystnt 10 (11 no ua (10 CIO 
DlbtftJ(a,jJacridint 51 . <SO (58 "0 (51 ($1. 

Dibtnz(a,hl&ntbractnt 11 <tO (11 <tO (10 (11 
Dibtftlofunn 10 uo <II (10 <10 eta 
DL·II-Butylptathal&tt tO (10 no <10 <10 (10 
1,3-DichlorobiiiZtnt 10 ua uo (10 UD <tO 
1,4·DlchloroblftZiftt 10 <10 <10 (10 <10 <10 
1, 2·8lchlorobtnztnt tO (10 UD uo ua (JQ 

3,3'-0icblorobtnzidint ZD cza <ZO (20 (20 <ZO 



09-.Jun-98 SIT£ 30 8AS£/HMIAL ACl!l VATER Pl~t z 

FACILiiY: Hollol&n, AFB, Nee "••i'o 

SAI1PLE !MilER 88-221.,.16 88-Z5S-6 88-255-6 88·255·9 88•255·10 
SMPLE Sil! I·SSO•U•5 SSD·BI S50·81•DUP R•$50·81 $50·82·1!112 
DATE COLL£tTED 3·28·88 •-s-at 4-8-et 4·8-88 4-8-88 
Tllt£ COLL£CTED 8:t8 ID::l tD:S3 10:24 12:41 
OflTE REC£IVED 3·29·88 4~9-88 4·9-88 4•9-88 4·9-88 

····• DATE EXTRACTED 4·2·88 4·13·88 4·13·88 4·14-88 4·14-88 
4·14·88 $•7.;88 $•6•88 5·7·88 5·6-88 

DATE AIIAL'IZED 

SUP.'iOGATE: UnitJ CPtr~tl RM&£1 
Z·Fluorobiphtnyl 4l•lt6 51 70 " BO 80 
lfltrabenztM·dS ~-114 68 77 6$ 98 7t 
p·Terphenyl-d14 3~1-141 •• 71 ... 131 109 
Phenol-ii6 tl-94 50 75 :SI 80 8l 
2-Fluonphenol ZI·IIG n 6Z ... 87 74 
2,4,6-Tribroaophtfttl 10•123 33 ai 76 ~ 124 

PAAAftETEI: Units (ug/L) PIIUI 
p·Oiatthyl&linoazDbtnztnt sa . <SO <SO <SI <SO (58 

7,1Z•DiatthylbenzlaJantbrac.ne sa (50 <SO <SD (50 <SD 
alpha,alpha·Dlltthylphenethyl&llnt :sa <:sa (50 . (50 (58 <sa 
z.4-Di••thJlp~l 10 ua ua Ul UD <II 
Di .. thylphthalatt II uo (18 ua ua ua 
4,6-0innr .. z-.etbylphtntl- 51 (SO c:sa <:SI (50 no 
Z,4-Dtnitrophtnal sa (50 (Sf <SI ($0 (~0 

2,4-Dlnitratolutnt 10 UD (11 (tl Ul na 
Z,6-Dlnitrottluene tD (10 ua (11 (10 eta 
Di~hlint ~~ <SO C$G ($0 "D <sa 
t,Z-Diphtftylhydralint so "0 ($0 (50 (50 ($0 

D1•n-o,tylphthalate 1D UD <10 Ul uo <tit 
'. Ethyl .. th&ntsulfonatt so <SO ($0 ($0 "' ($0 

Fluoranthlftt tO (10 (11 <tl uo <tO 
Fluor tnt 10 UD uo uo· no (tO 
Hexa~lortbtftZtnt II (10 UO eta <tO ctD 
Htxathlorobutadltnt to (tO UD Ull no <tO 
Htxachloro'ycloptntaditnt 10 (10 UD uo ua· uo 
Htx"ltlorMUwlt tO <tO uo Ul no (tO 
IndeneCI,Z,3-c4Jpyrtnt to (10 (10 Ul UD <tO 
lsopllorDM tO Ul no (10 no ua 
l·fttlhflcholanthrtnt 5I (50 <SO (51 <51 <50 
lltthyl llttbafttsulftnatt 50 (50 <SD <5I <SD <SO 
z-"•thfla.,.thaltnt tl (tl Ctl Ctl CIO <tl 
2-fltthJlplttntl tO <tO CIO (10 no no 
4-fltthylphtntl 10 (10 CID Ul UD 00 
Jlaphthaltnt 10 UD no uo <11 Ut 
t·lllphthyluint sa <50 <50 (51 <51 <SO 
Z·Kaphthyl&aint 50 cso (50 Ul <SO <SO 
Z·lfitroani lint 51 <SD C$8 c:so CSD <SO 
3-Nltroanillnt 50 <SD · <SO <SO cso no 
4·Nitroanilint sa cso (51 <SI CSI <SD ·--~/ 

Nit r obtftztnt ID <til (10 UO <10 <10 
2·NitrophtnOl 50 <SO <50 <SO (50 <50 
4-Hitropbtnol so <SO <SO <SO <:SO <SO 



I . .u.u.JUI!EIIIllllJUIJilllli:.Jll. L. 

09-Jvn-SS SITE SO 81kSEIIEIITIAl ACID VATER P&;t l 

FAClLI!Y: Holl~a~n. AFB, Mt• fteti'o 

SAII'tE IM!!ER 88-Z!i-16 88-255•6 88·255·6 88·255·9 88·255·10 
SAIIPLE SITE R·S$0·81·5 $$8·81 SsU.B 1-DUP R·sSD·Bl SSD-SZ·INZ 
DATE COll.EtT£D • 3-28·88 4-8~83 -4·3·88 4-8-88 4-8-88 
Tift£ COI.I.ECTED 8:18 10:53 ID:Sl 10:%4 1!:41 
DATE R£C£IV£D 3-~88 4·9-88 4-9•88 4·9·88 4-9-88 
!lATE EXTRACT£D . .f-2·81 4·13·88 4·13·88 4·14-81 4-14·88 

. 4-14-88 :s-7-88 5·6-88 S-7-88 5-6-88 
DATE Altat.r.ED 

SVJIROSAfE: Units lPtrunU RMGEJ 
2-Fluorobi~henyl 43-1li 51 71 " BG 80 
llitrobettZtnt-dS ~-114 61 71 65 91 79 
p-T trphlfiJ l•cll4 33·141 Ill 78 .. 131 109 
P1Mnol·d6 11-94 50 1S 51 80 83 
Z-Fl.,oraplltnOl ZHH l1 62 " 17 74 
2,4,6•Tribroaophenol 10·1Zl 33 81 76 65 1%4 

jiARAJIETEI: Units Cug/L) PCII.II 
I·Nitroso·di·l-propJla.lnt .tO Ul (II ua <tD <tO 
M·Nitrosopiptridlne 50 (50 CSI (51 (50 <SO 
Ptnta~lor"'"'tnt 50 <51 (51 ($0 (50 <SD 

· Ptnta~loronitrobenztne 51 (51 <:SD <51 (50 <50 
Ptnta~lorophtnol 5I <51 <SD <SD ($8 {9 
lltltnacetia st <SD <51 CSD <51 ($0 
P?ltt~anthrtne 10 cie Ctl (10 (1D <10 
Pbltlol 10 Ul Ul ClD (10 <10 
Z·Plcolint sa <SO <SI ($0 <SD (50 
Pron&aidt 50 <SI (51 (50 <SO <50 
Pynnt 11 <10 (10 no <1U <tO 
t,Z,4,S·Tttrachlorobtnztnt SD <:!1 <SO <SO (:!0 <SO 
Z,3,4,6·Tttrachlorophtnol 50 <SO <SO esc <SO <SO 
1.2.4-Trichlorobtnzent II <tl Ut <tl <tD <10 
Z,4,5·Trlchlorophtfttl to ctO Cll (!0 (10 <tO 
2,4,6•Tri~lorophenol 10 <tO (10 <10 Ul (10 

IAII6EI • Swrot&tt spUt recovery gods for ntor saaplu. sd 1 nap 1 ts. 
N•NttresodlphtnJllltneti '&nnot bt soparaltd froa diphtnJl&alnt. 
·- Diluttd Out 



O'f-JIIft-38 Sir£ 50 BAS£/H£UTIAL ACID VArER Pagt 4 

FACll.l!Y- Holl:a~n, aFB, N-.. fttxico 

SAI"JlU NIRIIEB 88-Z,S·II 88•ZSS•IZ 
~AI!PU: .S!l! SSD-83-fNl SSD-14-IIV4 
DA~ au£CTED 4-8-88 4·8-98 
Till£ COLLECTED 1:14 1:$3 

--. DATE RECEIVED 4-9-88 4·9-88 
·DATE EXTRACTED 4•14·88 4-14-118 

5•13•88 5·8-81 
DATE AIIAL.YIEl 

SURAOSATE: Units CPt"tnU RAit&£1 
Z·Fluorobiphtnyl 43-lll 69 68 
Ill trtbtnztnt-d5 35-114 .83 78 
p-T erphtny 1-1! 14 33-141 83 117 
PIKittl·d6 ID-94 61 72 
Z·Fluoroplltntl 21·111 53 62 

~ -. 
2,4,6-Tribrnophtntl ID·tll 121 116 

PARAIIETO: Units Cugll.l PQUI· 
Actnaplltbtnt ID Ull (10 
AceMpttthyltnt 11 Cll (18 
Acetoplluone $0 ($1 (50 

t· Altillnt 58 ($1 (50 ... 
AllthractM 10 (10 Ul 

.. '4-bintbiphtnyl 58 (51 nt 
l~idiat 51 (51 <51 
lwuoic add 50 (51 (51 
ltftZo(aJ~nthractnt 11 Ul (10 
Ben%ofblfluoranthtnt II (10. (111 

Btn%oCklfluoranthtnt 10 <10 C1l 
Btn%olg,b,ilptryltnt 11 UD ·(10 

Ienzo C&>pyrtnt ID <10 no 
Btnzl alcohol ZD (211 <ZD 
8lsCZ•chlor .. thoxyl .. lbant 18 (1Q UD 
BisfZ-cbloroethylJtthtr II CID <II 
BtsCZ•chloraisoprpylltthtr tO (18 <10 
!isiZ·tthylhtxylJphthabtt 11 (11 CID 
4-lrouphtnyl phenyl tthor tl no UD 
Butyl blft%Jl pht~alatt 10 Cll UD 
4-Qloroiftilina 2D (20 <211 
1-Qloronapllthlltnt sa· <51 ($1 
Z·Chloronaphtblltnt 11 <11 uo 
4-Qloro-3-.etJtylpbtnol 211 <21 <ZI 
2·Citloroph1Ml 10 Clll Clll 
4·Chlonphlflyl phenyl tthor tt Ul Ul 
CltrystM 10 (10 uo 
Dibtr~zCa,jl&cridint 511 (51 CSD 
Dibanzla,hJantbra'tni 18 ua <1D 
Dibtr~zofuran ID UD UD 
Di-ft-BYtylphthalatt 10 <ID (10 
1,3-Dichlorobtftztftt 10 CID <ID 
l,t-Oichlortbanzane to m no 
t,Z-Dl,hltroblft%tnt 10 uo <10 
3,3'-~ichlorobenzidint 2D <ZI <211 



~9-.:ur.-~3 SITE SO 8hSE/MEVTRAl ~ID VATER Plgt 5 

FACILITY: Holl~ain, ~FB,. Kt•· ~exic~ 

SAI!PJ.: !IU:tB;R aa-zss-11. 88·Z55·12 
SAI!P:..£ StT! SS!I·Bl·IIUl SSG·U·I!V4 
DA l'E ::'~CT~ 4-8-88 •-s-ea 
Tl!!E C:!UECTED 1:14 t:Sl 
DATE ~CEIVED 4-9-st 4·F88 
DATE EXTRACTED 4-:14-88 4·14·88 

5·13•88 5·8·88 
DATE AltAI. YI£n 

SURAOEat£: Units lPtr~tnU RAIW£1 
2-Fluorobiphtnyl 43-116 69 68 
Ill trolltnZiftt"d5 ~-114 83 78 
p-Ttrpl\tftyl-dl4 33•141 83 107 
Phenol·d6 ID-94 60 7Z 
2-FliiOI'optmlol 21-100 53 62 
Z,4,6•Tribrtaophtnol 10•123 121 116 

PARAiiETER: Units lugll.l PGUS 
p-Dlatthflaaino&~o•enztne :o <SO <SO . 
7,1Z·Dl .. lhflbtnzlalaAthractnt 50 <SD <SO 
alpha,alpha·Diatthylphentthrlaaine 58 (50 <SO 
2,4•Diatthylphtn01 10 <10 CIO 
Dbethylphthablt 10 (10 (10 
4,6-Dinitrt·Z-aethylphtnol so (51 (50 
2,4•0initrophtnol 50 <SO <SO 

\.. 2,4-Dinitrotoluene 10 uo <tl 
2,6-0initratolutnt 10 (10 (10 
Diphenylaalnt 50 (58 <SO 
t,Z·Dip~tnylhydrazint 50 c:o (50 
Dt~n-octylphthalatt 10 (!0 m 
Ethyl atthanesulfon&tt 5~ <SO (~0 

Fluor&nthtnt 10 eta uo 
Fluor en. 10 no (10 
HtxachlorobtnZtnt 10 <tD (10 
Htxacnlorobutadient 10 uo (10 
Htxacnlorocyclopentadltnt 10 <10 <10 
HtxachlorOtthant 10 (10 (tO 

IndtntCI,Z,3•cdJpyrtnt· II no (10 
Isophorone 10 Ul uo 
3·ftttbrlebtlantbrent :sa CSI C:SD 
ltthyl ltthantsulfanatt $0 (50 <50 
Z·ltth¥ln&phtbaltnt II Cll Ul 
Z•fttthylpltlnol 11 ua ua 
4-ftttbflpbtntl to Ul (10 
llaplltllallftt 10 Ul (10 
1•1t&pbthylaaint 51 <SI ($0 
2-Jia~llthylaaint sa (50 <SO 
Z·Mitro&niUM so (50 <SO 
l·ltitroanilint 50 csa (50 
4•M1trtanlllnt so <SO <SO 
Hitrohnztnt 10 <tO m 
Z·Mitroplltftt 1 so <SI <SI 
4·!1ltrophenol sa C$0 ($0 

···'···~·--'·---···· .. , ......... . .. , .. ,. .. 



G9·Jun·88 SITE 50 81\SEiHEUTRAl ACJ!l VATER Pagt 6 

FAClLJTY: Holloaan, AF!, K .. Ktlico 

SAIIPLE . HU!fBEE 88·255-rt 88·255·12 
SAitPlE SITE S50·83-IM S50·84·11V4 
DATE COLLECTED 4•8·88 4·8·88 
Tift£ CDU.ECTED l:tt f:U 

DATE RECEIVED 4·9·88 4·9·88 
DATE EXTRACTED 4·14·88 4·14·83 

5·13·88 5·8·88 
DATE MALYml 

SURROSi\T£: 111'1 its CPtrclft tJ RM&EI 
2·Flutrobiphtnyl 43-116 69 68 
Nl trobennnt·dS U·ll4 83 ··78 
p· Terphtf!Yl-d It 33-141 83 107 
Phenol·d6 10·94 60 7Z 
Z·FluorophtMl 21-108 53 62 
2,4,6-TribroltPhlftol 10·123 121 116 

PARAIIETEK: Units Cugll.l PiiUi 
M•Nltrtso•di•K-propyla.int to ctO (10 
M·Nltrosopiptridint 50 <50 <SD 
Utnt•cblorobenztnt so (50 (~ 

:·, Ptntachloronitrobtnztnt 50 <51 (50 
t. Ptnl&cblorophtnol 50 (50 (50 

Phtn&c:tUn so <50 (58 
Pfltftanthrtnt to <10 (10 
Phtnol 18 UD uo 
Z·Plcollnt SD cso <SO 
Prona.idt so <SD <SO 
Pyrtnt 10 (10 CUI 
1,2,4,5-Tttrachlorobtnztnt 50 <SO (50 
Z,l,4,6·Tttracblorophenol ~D (50 <SO 
1,!,4·TrichloroblftZent ro <tO <tO 
Z,4,5·Tricblorophtnol 10 <IC <JO 
2,4,6•Trlchloropbtftol 10 (10 <tO 



="C!Lt~~ Hal:~ein. ~F3 

S~ti'IOLE ~~J~E ER · 
SA1PLE OESCR[P!IQN· 
OPT!: :OLLECTE:!: 
l~rE: !!:CEI'JED: 
~~TE ~:~~bC'E!l: 

!:sHE ~~v:ED: 

:UllP.O&ATE. 
Z·F:uo~obtpr.t"Yl 

l!i trobtn:t'lt·~' 
j:•Ttrollenyl-~1• 

Phtnol·d6 
Z·Fluoropt:tnol 
Z.4,6·!ritro•opnenol 

P,..A'-ETE!I : ;Jiii ts I uglt. I 
Actftapll t htM 
Actn&Fhthyltnt 
llrlthnctnt 
8enzoi' ar;:d 
i;nzolal;~thrar;;n; 

Benzolblfluoranthtnt 
BenzoCklfluorant~ene 

9enzolg,h,ilptryltnt 
Btnzoi&Jpyrene 
Benzyl alr;oltol 
Bis(Z·Ghlorott~oxylatth~ne 

9isl2·r;hllrotthyl ltthtr 
8isl2·chloroisopropy1Jtthtr 
Bisl2·tthylhtxyllphthalatt 
.4-lro•ophtnyl phenyl tthtr 
Butyl ~tnzyl p"thal&tt 
4·th 1 oro ani lint 
2-Chloronaphthaltnt 
4·tnloro-3••tthylphtfttl 
2-Cblorophtnel 
•·clllor.ophtnyl phtftYI tthtr 
ChrystM 
OibtnZI&,hlanthr&~tnt 

Dibtllzofura'ft 
Oi·N·Butylphthal&tt 
I.Z·Oi"'lorobtllltllt 
1,3•Di~hlorobtnZtftt 

t,•·Di~hlorobenztnt 

3,3'•0ichlorobtftzidint 
Z,4·0ic;hlorophtnol 
Oiethylphthalatt 
2,4•0iltthylphtntl 
Di•tthylphthalate 
4,6-Dinitro-Z·Itthylphtnol 
2.4·Dinitrophfllol 
2, •·Ohtitrotolutnt 
z,•·Dinitrctolutnt 
Di-n-or;tylphthal:tt 
FluonntheM 
Fluonnt 

=IA~>&E 

30·t1S · 
23·!2, : 
18·137 : 
Z-·113 : 
25·121 I 
19•122 : 

JlQL 
10 
10 
10 
5I 
10 
10 
10 
10 
ID 
20 
10 
10 
·to ·: 
10 
10 
10 
21 
10 
zo 
ID 
II 
11 ,. 
tO 
II 
10 
10 
10 
Zl 
tO 
10 
10 
18 
50 
50 
hl 
II 
10 
10 
10 
1ft 

~9-J?J·! I 
R-S~fl-96·5!6 5 

~1-ZJ-8-? 

~V!·~ 

~·-~·~s~ oz-•o.go 

113 
!!12 
II~ 

1S4tU 
172111 
lli8tU 

(10 
00 
00 
t51J 
00 
00 
CID 
no 
(10 

czo 
<10 
00 
<10 
00 
<10 
{11) 

t20 
(IIJ 

czo 
<tO 
Ctl 
(IQ 

uo 
(19 
eta 
CIO 
00 
na 
<20 
00 
(18 
(11) 

<11 
<50 
<50 
(IQ 

<II 
18 

(10 

<ID 
ItA 

39-0~il-07 

SSl·e~-"\16 

39 :: 
G!•!l·:~ 

az-z!l-39 

511 
ll 
S8 
S3 
43 

117 

00 
(10 
00 
tSD 
<10 
<10 
(10 
(!0 
00 
<ZD 
no 
CIO 
(10 
00 
(10 

(10 
<20 
CIO 
<ZD 
<II 
no 
<tO 
<10 
<10 
<tD 
(10 
(10 
<10 
CZO 
(10 
(10 
(10 
CIO 

<50 
<50 

58 
no 
CIO 
<10 
(!0 

"" 

S'f-000-07 
~~~-9~ -IIUo·F~t" 

()1- ~~-·?9 

I)'- ~"f 

:j!-lt·:o. 
·!Z-Z'!·B~ 

31 
!8 
4Z 

{II) 

00 
00 
c~o 

110 
(!0 

<10 
00 
<10 
<20 
<to 
<tl 
(1() 

<!0 
<10 
CID 

<20 
\10 

<20 
(10 
<10 
(10 
CIO 
(10 
00 
<10 
(IQ 
(10 
<ZO 
<!0 
(IQ 
<10 

<10 
<50 
<SO 

56 
(10 
<tO 
<10 
(10 

"" 

?0·: ~···:: 
o-:! :J-3,- ~r; 

3b 
! 1 Ut 

•(<; 

:r.u 
!Itt 

Sl 

CIG 
'10 
<10 
!5) 

<tO 
'I;} 
C I 0 
:1G 
(10 
~ZD 

CIO 
flO 
C fO 
c 1!1 
(IQ 
(!!) 

<20 
(10 
czo 
! 1!) 

(!0 
(10 
(10 
00 
<10 
(11) 

<10 
no 
(~0 

!10 
(!0 
( 10 
( 10 
<50 
<SO 
•.II) 

c·o 
CIO 
( !0 
, 10 
/tft 



·' ...... --··-----· --

:.;. :J, :o ):i: r! ~:~:-·:':_:i-::.E ~~~E!< 

FACiliTY: lfolloun, AF9 •· . 
SAIIPL: ltlMIElt: 89·073·11 89·090-07 89·090·07 :!) ... ,-:~.-:' 
SAIIPL£ DESCRIPTION: R·SS0-96·516 S S50·8~·1tV6 SS0·96-~'i6·FC!JP :~-!50-a6-i'l•.-io 

I>ATE COI,LECTED: OH3·99 GI·Z9·89 6H9·99 ~~ -z~- 3T 
~ATE RECEIVe: 09•10 09:!} 09c.!3 -~~ 05 
DATE EXTRIICTED: I!H!4·89 01-31·99 01-31·39 at-:t-a-J 
!}ATE AI'IAL'/l£1): 02·19-89 OZ·Z0·89 0!·20·89 OZ·ZO·@O 
••••••••••••a•••••saaaaa•••••~•••••••f••••••••••~•••••~•=•••~••••••~••••••••••••••••~:aw~:aa:::::aa~::: 

SURR064TE: IIIIH&E . • 
Z-fluorobiphtftyl J0-115 : 113 56 64 36 
Nttrolltnztrtt•dS 23·121 : tDZ lS 57 t:n: 
p·TtrphtftYI·dl4 18·137 : 116 68 55 ~~. 

Phtnol·t16 24·113 I ,, .... 53 31 uu 
2-Fluoroptltrtol 2$•121 : 1721U 43 38 lUI 

2,4,6-Tribro•ophtnoJ 19·122 I -168111 117 42 Sl 
••••••••••••••••••••••••••••••••••••a!aaa~•••••••••••••••• .. ••••••••••••••••••••••••••••••••saaaas:s22a 
IIAIIAIIETER: Units 1u911-1 POL 
HtrachloroDUtaditrtt II <II (II {10 (10 
Htlachlorocycloptntaditnt TO OD <II (fiJ 00 
HtliUhlorottlwtt II <10 <10 00 00 
[rtdiflo( 1 .z ,3-cdlpyrtftt 10 <10 <tO uo no 
JsophOront II Ul <II (10 uo 
Z-lltthylnaphthaltnt 10 (fiJ <10 (10 00 
2-lltthylphtnol 10 <II <10 <10 (!0 
4·Ntthylphtrttl 10 (10 Cll CTO no 
Napltthaltrtt 11 <II (fl <II C!O 
Z·MUroanUint SD CSD <51 (50 ~50 

l·llitr oanil int . 5I CSI (51 <50 (50 

4·1Utroartilirtt 50 <50 <51 <58 <50 
Nitrobtftztne 10 '" <tO (10 (10 
Z·NHrophtntl 50 <50 ($0 (50 <50 
4·Nitrophtfltl 50 <SO (50 <SO <SO 
N·N•trosodiphtftylaaiftt II <10 (JIJ CID '10 
N·Nitroso•di·lt-propylaaint 10 <tO <tO 00 <•O 
Ptntachlorophtnol 50 uo ($1 C51 <5·]· 
PhtrtanUtrtnt II (11 no (10 (10 

PhtftiJ II <tO <II CID 00 
Pyront 11 HI <tl 00 <10 
I,Z,t-Tridtlerobtnrtnt 10 (18 til '" c 1 a 
2,4,5•TridtltrOJhtftll II (18 <II <tO (!0 
2,4,6•TricbltrophtMI 11 (tiJ Cll no <U 



SIT£ SO TOiAL RECO~~RA3LE HY~RCCAR!OM! 

F'AC:I.!'ff: Kw!!C:Jft, Af&, ~e1 ~Cl£CD 

S . .WI.E S!.~E~ :s-2~:s-to !S·l~!·~f U·Z~S-!Z Sh~!! ·5 S'·: 
S.W.PL£ SITE s:c-;z·M! 53J·!Hh"l s~o-a.-.~n S~l-S\ R·S5 
DATE COLI.Etm J-!-!& 4-:!·1! 4·S·BS 4-!·M 4· 
i!J£ COLLECT£!) tz·" ,;~4 t::.J 10:~3 I 
U i! lEt!I'IED 4·9-S& 4-t-sa 4-t-aa .Y·i-98 ~-
OATE AIIALY1ED 4·22·83 4-!t·!l H!t-11 ,., t-ea •·z 
P~: UJITS tmg/llf> tiii:IL 
TOtU SecoY. Hy4rOC:lrDOftS tS ''·' u.o (f.O <LO 

~MDL • Matnoa detection lillt. 



r&-~.UL.J:.~ ......... ''· .. 

04/10/89 SlTE SO VATElt TOTAL RECOVERABLE PETROL£VIt HYDROCARSOftS 

FACILITY: KollD•Ift, AFI 
SAIIPL£ IMIIEI 
SAIIPL£ SITE 
OAT£ COLlECTED 
Till£ cou.£CTED 
DllTE RECEIVED 
DATE MM.YmJ 

I 89-073-11 
: R·S51·86•S/6.S 

Ot•Z3•89 
09:30 

f. 01·24-if 
Df-29-89 

89-890•05 89-091-06 
SSO·II·ftll SSD·BHIVZ 
01~29-89 01·29•89 

DI:Gl 01:33 
ll•ll•lf 01·31-89 
01·29·89 Gl-2t-8f 

89·090•07 89·090·07 
SS0·96·1fV6 SSD·B6·11V6-FOUP 

01·29-99 01-29·89 
09:!3 Ot:tl 

111·31-&9 01-31-89 
01•29·89 01•29•89 

............................................................ ~······················································ 
PAIWTER: UltlTS lilg/U. 
Ttlll IHW. liyVK&rbOM 

+IIIII. 
t.S I <1.5 <D.S 8.8 2.4 1.9 



JI.JI~IliiLIIlltlliU.IIIIJIIl I~ 

04110/89 

FACILITY: Holloun, AFI 
SMPU NUaEJI 
SAIIPI.E SITE 
OAT£ COLL£CTED 
TillE COLLECTED 
OAT£ RECEIVED 
DATE AIIAlnED 

S[TE 50 VATER TOTAL RECOVERAIL£ PETROL£lJft HYDROCAReOHS 

89-0tl-08 
R·S50•86•fiN 

:. OH9·89 
09:05 

OJ•JI-89 
Ot-29-" 

......•.....••.....•...•....•....... , ............... . 
·pMMETO: . UIIITS f119/U 
Total Rtcn. HyttrturltJM 

+f!IIL I 
O.S I. CI.S 



El'l\1 [ ~~J~ fi·H-:11 fF-11_ Pt.f•:; I'E:• i f •.Y I ; , ·: i SP ~· 

:-!til. t.•~····•'lt-t. A!:~ •:.- •crf." ~;; •. ~n:: 
E:F->SE Nl:i.l.;.l ffi~··L 1-oC i 0 NH I"R I:~ •;!=• II< E·5 

::o t ._ 

:;.u l L l·h·tl Hi·.· ':·P n:E ::;·;. - •) T! - I ·) ;,.•? - :;•:.7 ;. - t·r• 

. := Hf ii-'l.l:. [t.>EN r IF I CAT JON ·:;so-86-:::~ ··21 ~ :.-:.o -86-~0/2 1 . --
. 

OE:::( R lP r l!JN :.:J> ( KC: ·:\)K. l)l:P 

f.li'IHL Y:~ IS c··~n~ ('2-2'1•89 0;:'-:~7-89 

COJoJP•.JUND XRANGE X ~EC ~.: REC 

:;.ut~ROGATE COI'lPOUNOS 

2-F l•.•o..-ob iphenyl 30-115 ~9 62 

Ni tt· ob~nzene-d5 23~120 94 23 

p-Terphenyl-d14 1::.- 13"1 193*** 162*** 

Phenol-d6 24-113 159*** 65 

2-Fl•.torophenol 25-121 159*** 2"l 

2,4,6-Tribromophen91 19-122 212*** 240*** 

ACID COI'IPOUNDS 

Pentachlorophenol 17-1 O•? 145*** 1'15*** 

Phenol 26-90 7'' 29 

2-Chlorophenol 25-102 82 19 

4-Chloro-3-Methylphenol 26-103 95 94 

,.-... 
4-Nitrophenol 11-114 13 13 

' 

BASE NEUTRAL COMPOUNDS 

t,Z,4-Triehlorobenzen• 313-107 14*** S**• 

Aee-naphthene 31-137 60 60 

2,4 Oinitrotoluene 213-:39 103*** 123*** 

Oi-n-Sutylphthalat• 29-135 1 17 127 

Pyr"'n~ 35-142 197*=«* 169*** 

N-·N 1 ~ r·o:;.;,di -ri-Propy lam tne 41·-126 ,~.-, '!-;>*** ..... 

I • •• -I) 1 r: h 1 c·r· -:;ben:: ene 2~- I 0 1 .. :.!*-« .. ~*=-* 

.. -· 

. 



Phase-11 RFI 



_. ' -~-, .• ._~, 

·(., 
TABLE 0.2 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, HOLLOMAN ·TABLE 1 PHASE II RF~ 

· PARAMETER 

44 
44-812 

94-44-812-01 
1 - 3. 

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH 70.3 (26.3) 

SW8015ME - Petroleum Hydrocarbons-Modified Extractable (mg/kg) 
Di ese 1 Range Organics NA 

SW8015MP Petro 1 eum Hydrocarbons·Modifi ed Purgeab 1 e (mg/kg) 
Benzene NA 
Ethyl benzene NA 
Gasoline Range Organics NA 

-
Toluene NA 
Total xylenes NA 

[1] 

SITE ID 
LOCATION IO 

SAMPLE IO 
BEG. DEPTH- END DEPTH (FT.) 

169 

NA 

NA 
NA 
NA 
NA 
NA 

44 
44-812 

94:-44-812·02 
3 - 5 

(29 .1) [1] NA 

1.1 

45 
45-809 

94-45-809-01R · 
1 - 2.5 

qrJ (5 .4) 

NO T (0: 034) 
NO (0.034) 

0.39 qJ (0.68) 
NO . (0.034) 
NO (0.034) 

[1] 

[1) 

[1] 
[1] 
[1] 
[1] 

NA 

f 

45 
45-809 

94-45-B09-02R 
3 - 4.25 

2.4 qrJ (5 .7) 

NO T (0.035) 
NO (0.035) 

0.42 qJ (0.71) 
NO (0.035) 
NO (0.035) 

Compiled: 19.April 1995 () = Detection Limit 0 =Dilution Factor NO =Not Detected NA = Not Applicable. * -Value considered suspect, Refer to QC Report 
0.2-87 

[1] 

[1) 
[1] 
[lJ 
[1] 
[1] 



TABLE 0.2 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, H<lLLOMAN TABLE 1 PHASE II RFI 

PARAMETER 

44 
44-810 

94-44-610-02 
3 - 5 

E418.1 - Total Recoverable. Petroleum Hydrocarbons (mg/kg) 
TRPH 264 (27.9) [1) 

SITE 10 
LOCATION lD 

SAMPLE 10 
BEG. DEPTH- END DEPTH (FT.) 

44 
44-610 

94-44-610-22 Dup of 94-44-610-02 
3 - 5 

~--------------------------------

457 (27.9} [1] 

44 
44-Bll 

94-44-611-01 
1 - 3 

------------------~~-------------

156 (26) [1] 404 

44 
44-611 

94-44-611-02 
3 - 5 

(24.9) 

• 

19 Af"''"~95 () ~ Detection Limit 
. . ~- ------r 

0 "'Dilution Factor NO= Not'. '~ed NA =Not Applicable *-Value cons.idered suspect, Refer to~ prt 

A) & :2-as 
Compiled: 

[1] 



.,·-· 'f' 
TABLE 0.2 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, HOLLOMAN TABLE 1 PHASE II RFI 

PARAMETER 

'· 44 
44-609 

94-44-809-01 
1 - 3 

----------~-------------------~--
E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NO (29.3) [1] 

SITE ID 
LOCATION 10 

SAMPLE ID 
BEG. DEPTH- END DEPTH (FT.) 

145 

44 
. 44-809 

94-44-809-02 
3 - 5 

{29. 2) [1) 

44 
44-809 

94..;44-609-22 Oup of 94-44·6.09-02 
3 - 5 

199 {28.2) [1] NO 

f' 

44 
44-810 

94-44-610-01 
1 - 3 

(30.8) 

• 

Compi 1 ed: 19 April 1995 () =Detection Limit 0 =Dilution Factor NO= Not Detected NA =Not Applicable *-Value considered suspect, Refer to QC Report 

0.2-85 

[1] 



TABLE 0.2 

PARAMETER 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, HOLLOMAN TABLE 1 PHASE II RF! 

44 
44-807 

SITE 10 
LOCATION ID 

SAMPLE ID 
BEG. DEPTH- END DEPTH {FT.) 

44 
44-807 

44 
44-808 

44 
44-808 

94-44-807-02 94-44-807-03 94-44-808-01 94-44-808-02 
2.5 - 4.5 4.5 - 6.5 1 - 3 3 - 5 

--------------------------------- --------------------------------- --------------------------------- ---------------------------------
E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 30700 (791) [1] NO (28.8) [1] ND 

Compiled: 19 !-""''1 1995 

~. :A {) • Detection Limit (] = Di 1 uti on Factor NO .. Not ,. ·1cted NA = Not App 1 i cab 1 e 

l.J 

(28. 7) [1) ND (29) 

* - Va 1 ue considered suspect, Refer to ~-- · ~port 

··jZ-84 

[1) 



Additional Characteristics 

. of POL Contaminated Sites 



-- ..... - -·
' ---- .. -1 

tAMETER 

hod 8015 I <10 I <10 
I as Gasoline 
/kg) 

bod 8015 I <10 I <10 
[as Diesel 
/kg) 

bod 418.1 I <20 I <20 
'H 
/kg) 

~od 8020 
kg) 
~ene <50 <50 
;ene <100 <100 
·lbenzene <100 <100 
nes <200 <200 
.l BTEX -- -· 

TABLE6 
SUMMARY OF SOIL ANALYTICAL RESULTS 

OT-44 BUILDING 301 FUEL TANK 
HOLWMAN AFB, NM 

Delivery Order 11 Work Authorization Directive 1 
February, 1996 

I 490 I 413 I 3.0J I 42 

I 11000 I 11000 I 32 I 8200 

I 19100 I 12600 I 74 I 12600 

<400 <400 <50 <50 
<400 <400 <100 <100 
1360 790 <100 <100 
810 ssOJ· <200 <200 
2170 790 .. --

- - - - - . :1 -

f =constituent not detected 
• Estimate vaJue Jess than sample 

quantitation limit 



Oate: 02/19/96 
Tl~~~e: 16:42:45 

GRQJNOWATU TECHNOI.OGY liCC. 
HOLLCIMAM Alit fOitCI IAII 

· AIIAL YT I CAL ltESUL TS/CHitOMOLOGY 

Client Semple ID:,OT44•DP1·2 1 

Job Nurber l Lab Semple ID: !96•0006 E6000605 
Sample Date: 02/01/96 

Analyte 

ETHOD 8015D • DIESEL RANGE ORGANICS 
DIESEL COMPONENTS 

Analyte 

rex 
BENZENE 
ETHYLBENZENE 
TOLUENE 
XYLENES,TOTAL 
O·XYLENE (1,2•DIMETHYLBENZENE) 
m/p· Xyl enes 

SURROGATE 
1,1,1•TRIFLUOROTOLU!NE 

TCLP Date/HT Met: • • 
Extraction Date/HT Met: 02/07/96 10:00 YES 

Analysis Date/Ht Met: 02/08/96 14:20 YES 
Dilution Factor: 1.0 

(MG/ICG) RL Result 

10 10 u 

TCLP Dtte/HT Mtia • • 
Extraction Dtte/HT Meta • • 

Analyafa Date/Ht Met: 02/06/96 12:51 YES 
Dilution Ftctor: 5.0 

(UG/ICG) I ltL I Result 

50 50 u 
100 100 u 
100 100 u 
200 200 u 
100 100 u 
100 100 u 

70•130 100 
1•BROH0•4•FLUOROBENZENE (4•8R~OFlUOROBE 70·130 102 

TCLP Datt/HT Met: • • 
Extraction Date/HT Mete • • 

Analyafa Date/Ht Met: 02/06/96 12:51 YES 
Dilution Factor: 5.0 

. Analyte (MG/ICG) RL Result 

!THOO 8015G • GASOLINE RANGE ORGANICS 
GASOLINE COMPONENTS 

Indicates Result 
I • Not Appl fcebl 

1utsl~ QC Limits 

10 10 u 

OT44·DP1·4 1 

E96·0006 E6000606 
02/01/96 

02/07/96 10:00 YES 
02/08/96 14:43 YES 
1.0 

Result 

10 u 

02/06/96 13:10 YES 
5.0 

Result 

50 u 
100 u 
100 u 
200 u 
100 u 
100 u 

96 
102 

. . . . 
02/06/96 13:10 YES 
s.o 

ltesul t 

10 u 

-- ~ - - - - - - ...:...I -

I 

I 

OT44•DP2·5 1 

E96•0006 E6000609 
02/01/96 

02/07/96 10:00 YES 
02/08/96 11:47 YES 
50.0 

Result 

11000 

02/09/96 19:38 YES 
200.0 . 

Result 

400 u 
1360 
400 u 
810 
400 u 
810 

96 
87 

. . . . 
02/09/96 19:38 YES 
200.0 

Rttult 

490 

-

OT44•DP2·6 1+ 71 

E96•0006 E6000610 
02/01/96 

02!01!96 10:00 YES 
02/08/96 12:10 YES 
50.0 

Result 

11000 

.. 
02/09/96 19:57 YES 
200.0 

Result 

400 u 
790 
400 u 
550 J 
400 u 
550 

98 
90 

. . . . 
02/09/96 19:57 YES' 
200.0 

Result 

413 

ltept: AN0565 
Pitt: 1 

OT44·DP3·(2+3) I 
E96·0006 E6000607 
02/01/96 

02/07/96 10:00 YES 
02/08/96 15:37 YES 
100.0 

Result 

8200 

02/09/96 18:41 YES 
25.0 

Result 

50 u 
100 u 
100 u 
200 u 
100 u 
100 u 

108 
83 

. . . . 
02/09/96 18:41 YES 
25.0 

Result 

42 

Terra Labor• )•• Ltd 

L 



II r-, 
t: 02/19/96 I 
1: 16:42:45 

Analyte 

'I 

Clfent Sample JD: 
Job NI.I!Cer I Lab Sample JD: 

Sample Date: 

TCLP Oate/HT Met: 
Extractfon.Oate/HT Met: 

Analyafs Date/Ht Met: 
Dllutf on Factor: 

(MG/KG) RL 

0 80150 • DIESEL RANGE ORGANICS 
SEL CC»>POHENTS 10 

TCLP Date/HT Met: .. Extraction Date/HT Met: 
Analysis Date/Ht Met: 

Dilution Factor: 

Analyte (UG/KG) RL 

ZENE 50 
rLBENZENE 100 
JENE 100 
ENES,TOTAL 200 
tLENE ( 1 ,2·DIHETHYLBEHZENE) 100 
·Xytenes 100 
-SURROGATE 
,1•TRIFLUOROTOLUENE 70·130 
tOMO• 4• FLUOROBENZENE (4 ·IROMOfLUOROIE 70•130 

TCLP Oate/HT Meta 
Extraction Oate/HT Met: 

Analysis Date/Ht Met: 
Df lutfon factor: 

Analyte (MG/KG) RL 

I 8015G • GASOLINE RANGE ORGANICS 
ILINE CCtiPONENTS 

cates Result fa OUtside QC Limit• 
ot Appll cable 

10 

OT44·DP3•4 1 NIJ 36·DP3• 14 1 

£96•0006 £600060! £96·0006 £6000601 
02/01/96 D2/01/96 

. . . . 
02/07/96 10:00 YES 02/07/96 10:00 YES 
02/08/96 16:25 YES 02/08/96 11:03 YES 
1.0 1.0 

Result Result 

32 10 u 

. . . . 
02/09/96 19:00 YES 
25.0 

Result Result 

50 u NA 
100 u NA 
100 u NA 
200 u NA 
100 u NA 
100 u NA 

110 NA 
109 NA 

ol . . . . . . . 
02!09!96 19:00 YES 02/10/96 12:41 YES 
25.0 25.0 

Result Result 

3.0 J 0.60 J 

., -~ 
. .40565 

2 

S\1«.1 36·DP3•221 NIJ 36·DP4·14 1 SWHU 36·DP.4•25 1 

£96~0006 £6000602 £96·0006 E6000603 E96•0006 E6000604 
02/01/96 02/01/96 02101/96 

. . . . . . 
02/07/96 10:00 YES 02/07/96 10:00 YES 02/07/96 10:00 YES 
02/08/96 14:07 YES 02/08/96 13:36 YES 02/08/96 14:58 YES 
1.0 1.0 1.0 

Result Result Result' 

10 u 10 u 10 u 

Result Result Result I 

I 

NA NA NA 
I NA NA NA 

NA NA NA 
I NA NA NA 

HA NA NA 
NA 'NA NA 

NA NA NA 
NA NA NA 

. . . . . . . . . . . . 
02/10/96 13:00 YES 02/10/96 13:19 YES 02/10/96 13:39 YES 
25.0 25.0 25.0 

Resut t Result Result 

0.40 J 0.30 J 0.20 J 

Terra Laboratories, Ltd 



t: 02117196 
t: 11:34:07 

:HEMtSTRY ANALYStS 
rROLEUH HYDROCARBONS 

Analyte 

~icates Result fi Afde QC Lfmfts 
Not Applicable 

Client S~le JD 
Job Number &·Lab Sample.ID 

Sample Date 

UNtTS Of 
MEASURE PQL 

HG/ICG 20.9 

GROUNDWATER TECHNOLOGY tNC. 
HOLLOMAN AlR FORCE BASE 

ANALYTICAL RESULTS 

OT44·DP1·2 1 OT44·DP1·4 I 
E96·0006 E6000605 E96•0006 !6000606 
02/01/96 02101/96 

Result Result 

20.0 u 2o.o· u 

) 

OT44•DP2·5 1 OT44·DP2·6 1+ 71 

!96·0006 E6000609 !96·0006 !6000610 
02101/96 02/01/96 

Result Result 

19100 12600 

Rept: AN0353 
Pa;e: 1 

OT44•DP3·(2+3) I 

!96·0006 !6000607 
02/01/96 

Result 

12600 

Terra Laborat ), Ltd 



e: 02!17/96 
IIU 11:34:0?' 

CHEMISTRY ANALYSIS 
TROLEUH HYDROCARBONS 

Analyte 

fcates ResuLt fa OUtside QC Limits 
Not Applicable 

Client Sample ID: 
Job Number & Lab Sample ID: 

Sample Date: 

UNITS OF 
MEASURE PQL 

MG/KG 20.0 

GROOND\IATER TECHNo\, INC. 
HOLLOMAN AIR FORCE BASE 

ANALYTICAL RESULTS 

OT44·DP3·4 1 NltJ 36·DP3·14' 
E96·0006 E600060B E96·0006 E6000601 
02/01/96 02/01/96 

Result Reaul t 

74,0 40.0 

SIHJ 36•DP3·22 1 S\IMU 36•DP4•14 1 

E96·0006 E6000602 E96·0006 E6000603 
02/01/96 02/01/96 

Result Result 

20,0 u 20.0 u 

Rep~_ .. 110353 
Page: 2 

Sl.t4U 36•DP4·25' 
E96·0006 E6000604 
02/01/96 

Result 

16,0 B 

Terra Laboratories, Ltd 
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Final Closure Addendum 



I 
ANALmCAl RESULTS 

~ NEI/GTEL Client 10: FWHOJFWHOJ 
Total Petroleua HYdrocarbons 

Logm Number: W7030277 

I ProJect ID (number): FWH03FWH03 
ProJect ID (name): AFB/008 WADJIRV STORAGE/HOLLOHAN/NM 

Hethod: EPA 418.1 
Matrix: Solids 

NEI/GTEL Sample Number W7030277·01 W7030277·02 W7030277·03 W7030277-04 
Client ID OT44·01-03 0144·010-03 OT44·02·03 OT44·020-03 

Date Sampled 03/17/97 03/17/97 03/17/97 03/17/97 I 
Date Prepared 03/20/97 03/20/97 03/20/97 03/20/97 

I Date Analyzed 03/21/97 03/21/97 03/21/97 03/21/97 

·-------------------------=D~il~u~tl~on~F~a~c~to~r--~----~~~.o~o~--~--~~~-00~----~--~l~.OO~--------~l~.OO~ 

I 
Report1ng 

--~AA~a~l~rt~e~----~----------~L~1~m~lt~~~~l~t~s~----~~~Co~oc~e~n~tr~a~tl~o~n~.D~rLy~W~e~l9~h~t~~--------------
Total Petroleum Hydrocarbons 20 11'9/tg 260 520 46. 49. 
Percent So hds l 75 0 75 5 64 6 94 7 

l llotes 

D1lut1on Factor: 

Otlutton foetor 10d1cates the adJustments made for s~ le dtlut1oo 

I EPA 416 1 
Extractlon 1s modthed for sotls by ustng EPA Hethod 90;: !soxhlet e.xt.ract1on> -l'letllOdS for Olenncal AnalYSIS of Water ancJ wanes· EPA 600/4·79·( 

USEPA EHSl C1nctmat1 Olt Revtsed March 1983 

I 
I 
I 
I 
I 
I 
I 

NEI/GTEL W1ch1ta. KS I W7030277 

• 

Page 1 



NEI/GTEl Client 10: FWH03FWH03 
log1n Number: W70302n 

ANALmCAL RESULTS 
Total Petroleum Hydrocarbons 

Project ID (number): F\t'H03FWH03 
Project ID Cname): AFB/008 WAD3/RV STORAGEIHOLLOMAN/NH 

Hethod: EPA 418.1 
Matrix: Solids 

Analyte 

NEJ/GTEL Sample Number 
Chent ID 

Date Sampled 
Date Prepared 
Date Analyzed 

Dilution Factor 

Reporting 
L1m1t Umts 

Total Petroleum Hydrocarbons 
Percent Sol1ds 

20 mg/tg 
t 

Dllut1on factor 

Dl luuon factor mdlcates the aCI.justments IQ<Ie for sat~~ple ch lutton 

EPA 418 1 

WlOJozn~os 

OT44·03·03 
03/17/97 
03/20/fJ7 
03/21197 

1.00 

WlOJozn-06 
OT44·030·03 

03/17/97 
03/20/97 
03/21/97 

1.00 

W703ozn-o7 
0144·04·03 

03/17/97 
03/20/97 
03/21/97 

1.00 

Concentrat1on Dry We1ght 
< 20 
79 3 

27. 32. 
80 6 72 2 

W70Jozn-oa 
OT44-040·03 

03/17/97 
03/20/97 
03/21197 

1.00 

25. 
73 6 

Extracuon ts mochfted for sotls by us1ng EllA !'.-;tr.od 91lil tSoxhlet extractton) "Hethods for Chenncal Analysts of water and Wastes EPA 600/4-79-02 

IJSEPA EXSL CuiCmnatt Oil Revt~ed Marcil 19S: 

NEI/GTEl W1ch1ta. KS 
W7030277 Page 2 

r' 



LTM Monitoring Data 



'~ \_ \ ; 

'--· 

~olloman Air Force Base Sectloa 3.0 Site-Specific Long Tenn Monitoring Ruult,s 
1995 Long Tenn Groundwater Moaltoring Report 

Rcvilion Draft 

~ 

TABLE3-16 . 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AT OT-44 

BUILDING 301 AIRCRAFT MAINTENANCE HANGAR 
HOLLOMAN AFB,,.NEW MEXICO 

SEPI'EMBER 1995 

21 11/<S.O 

<•> Basewlde BadcgrouN! Study for Holloman AFB (Radian, December 1993a). 
a> EPA Reaion W, Risk-Based Concentrations (R.L. Smith, M.,-ch 7, 1995). 
< • ludicatea compound not detected at the stated reporting limit. 
NA • Not applicable/not established 
ua/1 • Micrograms per Liter . 

3-65 

........ 

"<5.0 

NoYembcr 1995 

-



1997 Long-Term Groundwater Monitoring Report 
Holloman A1r Force Base. New Mexit7 · 

Table 3-8b. Summary of Groundwater Analytical Results at OT -44 
Building 301 Aircraft Maintenance Hangar 

HOLLOMAN AFB, NEW MEXICO 
September 1997 

SAMPLELD .. S504W1 
SampDng Date • · Sepw-97 I Aug.es 

VOCs .. EPA Method 8260A (;.WI. • 
s~butylbenzene NO 
benzene NO 
toluene NO 
carbon disulfide ND 
methylene chloride . NO 
chloroform 0.76 J 
1 Upgradient monitoring well 
J19n = · micrograms per liter 
AFB = AJr Force Base 

NS 
NS 
NS 
NS 
NS 
NS 

$50-MW2 
Sep--91 Aug'-95 

1.9 J NO 
1.2 NO 
1.4 NO 

2.6 J 11 
7.2 UB NO 

NO NO 

EPA = U.S. Environmental Protection Agency 
J.D. = identification 

. . S5o..MW3 

S&p-91 f Aug..g5 
, 

,• 

NO NS 
NO NS 
NO NS 
ND NS 

76 UB NS 
NO NS 

J = Value is estimated; value 1s above detectton hm1l but below reporting limit 
NO = Not detected above method reporting limits. 
NS = Not sampled in Jhe 1995l TMP. 

. · S50-MW61 

Sep-97 I Aug~9S 

NO NO 
NO NO 
ND NO 

1 8 J ND 
7.1 UB NO 

NO NO 

UB = Result qualified as non-detected due to presence of methylene chloride 1n associated laboratorv • 

3-50 



i · .. 
\.;',;:;/ \..__., 

Table 3-17. Summary of Analytical Results from the 1995, 1997, and 1999 Long-Term Monitoring Programs at OT-44 • 

Well Number S.SO-MWI 
Santphng Date Aull·95 Seo-9_7 Sep-99 

voca' (~Ji/L) 
Be~cne NS NO NO 
aec·Butylbmzene, NS ND NA 
Carbon diSulfide NS NO NO 
C'n lotoform NS 0 76J NO 
Methylene chlondc NS NO NO 
Tolume NS NO NO 
TC'E NS No NO 

Not" 
' Unleu olhci'WIIC 111p0ned. no VOC'•- detecud U.IIJ EPA Mclllocl &2608 
(EPA liolcdlod 1260A wullad to 11111lyzc lbr VOC'J miH 199.1 and 19'17 protpms) 

• Up;nclienlmaaMmiJ wei 
' OrpaiC 11111~ Dot mduded m EPA Mclhad 12608 
C'RDt. • C'oalr"r RllquJRd Detecuoa LI!NI 
IDL • lnsuwnnt DellechOII l.nml 
NA • nt aaal)'%011 
NO •1\0f detcclld at or abow mclllod rcpoltliiBimlll 
JojS • ~01 Nlllpicd 

TCE • ineb lorocUylcnc 
VOC1 • YO!IIIIe Ofll&IIIC compoulldl 
JIIJIL • RUCRitpml per Iller 

Aug-95 

NO 
NO 
II 

ND 
ND 
NO 
NO 

S.SO.MW2 SSO-MW3 S.SO..MW6z 
Sep.'Ji Sc:p-9'J Au~-95 ~7 Sep-99 Au~~:-95 ~91 

1 2 NO. NS NO NO NO NO 
I 9 J NA NS ND NA NO NO 
26J s NS NO NO NO I 8J 
NO NO NS NO NO NO NO 

12 UB NO NS 76UB NO NO 71 UB 
14 NO NS NO NO NO NO 

N_D _____ 11.__ L__f'I:L_ . NO NO NO NO 
~-- . 

wl!s!TJIP'Y Ouahrom-1111~cd as 1 muir of mtaull&bora&Dry clara ISSCURICIII proccdGna 
J • Elllmalld value, ICIIIIIIII CJU)I,.IMil~PC&Ier !han« cqaaiiO IDL 
UB • Qullllcs as ncm«tccr cb: co prciCI1I:C or Clalyla 111 &SIOC1IIed JU0n101y blmk 

EPA OuahGm-aw~ as a rcsull of 1adependcnc data vahdat
None 

Scp-99 

NO 
NA 
NO 
NO 
NO 
NO 
NO I 

-= ~·~ 
~c 

~! 
t;l::; 
a~ 
S>~ 
ga;~ 
:J ec 
t~ 

i 
f 
~ 
:::l 
~ 

1 

r g 
b 
:f 
1 
if 
g 

Clll 

i 
3: 
0 
:J 

8' ....... & ..... 
,c.o 
~ . .._.. 
if,_ 

0 
0 

r-
p 
!:. 
~. r 
01,' .. 



-···-,, 

SAMPLE NO 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I OT44MW201 I 
SDGNo FWH48 lab Name _!.aucks Testing_lab ______ _ ----

Matrix (soli/water) WATER Lab Sample ro: ~~ _ _ 

Sample wVvol· 5.0 (glml) M..!:___ Lab Fife 10· U0929011D 

Level. (low/med) =LO.;;...W~-

~ Moisture not dec. 

GC Column. OB-624 10: 0.45 (mm) 

Soli Extract Volume: (ul) 

CAS NO. COMPOUND 

Date Received· 09122199 
Date Analyzed. 09129199" 

Dilution Factor ~1.;..:..0 ___ _ 

Soil Aftquot Volume: __ _ 

CONCENTRATION UNITS. 
(ug/L or ugiKg) UGIL __ _ Q 

_ ? 4-§7.:~ Chloromethane · · ' 3 U 

(ul) 

. J~Qt~ Vinylchloridf!...: ___ __ _ _ _ 3 M__ 
74·83-9 Bro~ne __ · -~- ----------- 1., _ __!!_ __ _ 

_ ?~~Q-3 .. ··___ ChJQ!Oethart4t _____ ----------~---_M_. _ 
_ 75:35-4 1.1.01Chloroethene____ _ _____ 3 U 
~7~-1 -- ____ Ace~~~--- ---- - ------ ··--- -· -- - _5 _ _j!_ --

__ 75-15-0 _____ Carbondisulfide __ ______ __ -~---,....,... 

_ zs-og..2__ Methy!_enechlQ.""~---- ________________ !_ U 
· \ 1~0·5_:_ _______ trans-1,2-Dich~r«?!_~ent! _ --~ _____ _ ----~- _ -~ _ 

__ ) 75-~-3 -- -- -- --· _t.1:J2ich~.@lle_ - -- . - ----~ __ !J . 
15~~9-~ ·- ____ ciS-1,2-:P~oroeth_ttne __ ·-- __ .. -~---y __ 
79;.93-3 2-Butanone 5 u 

_ 67-i;a~f=---- ~=-=-- chrorol0rn1~~~= ~=--~~=- ---~=-= -:-~- 3 -~---!L-
_...?1-55-6 ________ ll1·T~Io~oe!h~n~- __ _ ___ _ __ -~-__!! __ 

56-23-5 Carbon tetrachlonde 3 U 
· 71-43:2 -~· __ JJ~~ene =-= _ ~~- __ =~ =-· --. .=_--=.3 -==~ti =.: 

.1.Q?:Ot}-1 ____ t_2-Dt~~~~ne __ --------·------ 3 U 
79-01-6 Trichloroethene 1 J 
?i-t7:5 _____ j_.!-OactllQro~.J)a~-'""---~==~ -~ --- -3 lL_ 
75-27-4 · Brornodichloromethane · 3 U 

=:10Q.6.1:'2.1-5 CtS·1.3-o.chloroPf'OJ?!ne. - ---- 3 U 
_ '!98·10-1 4-MethyJ-2:pentanone 5 U 
__ 108-§.8-3 Toluene 3 U 

10061-02-6 trans-1.3-Dichloropropene 3 U 
· 79-00-5 1,1.2· Trichloroethane 3 U 

127-18-4 Tetrachloroethene 3 U 
591-78-6 2-Hexanone 5 . u 
124-48-1 · DJbrornochtoromethane 3 U 
1oa-90-1 chlorobenzene 3 u 
1 Q0..41-4 Ethvlbenzene 3 U 
108-38-3 · . m.D-Xylene 3 U 
9&47-6 ~xv•ne 3 u 

_j_Q0-42·5 Styrene 3 u 
7,5-25-2 Bromoform 3 U 
79-34-5 1,1,2,2-Tetrachloroethane 3 U 

·"' n 0 



.. - -~---------
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SAMPLE NO 1197398 

VOLAnLE ORGANICS ANAL YSJS DATA SHEET 

I OT44MW101 -

Lab Name. l~u~k~ !~tJng La~ _____ --~- SOGNo FWH4S 

Matnx (soli/water) "'!_~T~R_- Lab Sampfe 10: 99095~.01 

Sample wt/Vot· ~ ~ _ _ _ (glml) ML ~ _ Lab File 10. . U0929009 0 

Level. (low/med) LO~ __ _ D~te Received: ·09122199 --
% Moisture not dec Date Analyzed· 09129/99 

.GC Column:· OB-624 10: 0.45 (mm) Oilubon Factor. ·1.0 -.,----
Son Extract Volume. _____ (ul) Soil Aliquot Volume. __ _ (ul) 

CONCENTRATION UNITS: 
CAS NO COMPOUND (ug/L or ug/Kg) ..::.U...::...GIL~- Q 

--- -· ... ---- -----· 
_.1-!-~7-}__ ·Chloromethane ... 3 1.!_ _ 
_ 1§-01-4 _ _ __ Y.nyl chloride _____ .. ___ ·_ ~- __ .:. -~L ___ ~ 

74-83-9 _________ BrQ.mgmetJ!an~. ____ __ __ _ _ _____ 3 l! 
_?~·OQ-3 ____ _9hlor~~!'~- _ _ ______ . ______ ~-- .. l! 
_1.§.-~5-4 __ ·-·· .1.1.;.D~!Q.roethene _ ______ _. _____ _j ___ __ \} _ 
_ ~7~·1_ _______ . Acet~~ __ __ _ _ -· _ -~- ___ u_ 

75-1&-0 Carbon dtsulfide _ _ --~ ·-- U 
_15-9~-2-:-_:_ ~-=- .: ~-'t!irlene chiOride- ~ ~~ --~ - ________ 3. _____ y 
. '~6_-GQ-~ ~tl.!-_1~·.Q!_c_hlo~t~~nQ. _ _ ___ 3 ____ \! 
7~J:It:3 . 1, 1·Dtthf$1.~1Ja[t~- _ 3 U 

C · . j9~:_59:~ _ . ~is-1,2-Dichlor~1f\..@ne _ . _____ . L. _ U 
_ ?8:~3-~ . ~-Putc!nonf! __ _ _ . _ _ _ _ _ ~ ___ !J 
-~!..s6-~. . ~~~!~----. . -- . - - ---~ ----- u -
]1-.5_5-6 1.1,1:TEChi9~eth~n~ _ . __ . __ ~ _ _ _ \' 
56·23:5 __ __ __ CQ.rbQ.n_tettPQ11oQde ___ . . . _ _ .1 ____ .U 
71--43-2 _ _ _ _ . _ Be~~ne __ ___ __ __ __ _ _ _ _ . ~- __ _ ~ 

_ J9?·Q~;2 _______ 1.2-DichiQt:Oeth@.lle ___ . __ _ . -· ____ 3 __ !J _ 
79-01-6 Tllchloroethene ____ ____ 3 ___ l.l 

-7j-s7-~ _·:-- · --1.!-~~~n_e--~--=- ---·- _. _ _ 3 ___ y_ __ 
__ 7~~7~ ____ . _ -~rgmodichlorom~than§ _ _ _ _ _ _____ 3 ______ y _ 
_ 1QQ6l-:P1·A ___ . __ ~1.,~0tchloroproP!n~ _ _ __ _ . _ _ _____ J___.;_ __ ~-
_j0_8.:10..1 ----~-- __ 4-MethyJ.2-pentanone ____ . _ __ --~- _ _y __ 

108-88-3 Toluene 3 u 
-10061..02-6 --- trans-1.3-Dichloropre>p!ne 3 U 
_1_9-00-5 1,1,2-Trichloroethane __ _ 3 U 

127-18-4 Tetrachloroethene 3 U 
591·78-6 2·Hexanone 5 U 
124-48-1 Dibromochloromethane 3 U 

108-90-7 Chlorobenzene 3 U 
100-41-4 EthYibenzene 3 u __ 
108-38-3_ m,I]=XYiene 3 U 
9s..t7~ o-Xvtene 3 U 
100-42·5 ~.!{\8 3 u 
~2~2 Bromoform _ 3 U 
_1~~-=~-- ___ _1,1,2,2-Tettachloroethane _________ _L ___ ~ 

FORMIVOA 
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SAMPLE NO lJ 9 7 ·1 0 0 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

OT44MW301 I 
Lab Name. La~cks_Testin(tla_b --~-- __ 

Matnx (soli/water) WATER 

Sample wt/vol. 5 0 ___ (glml) ML 

level· (lowlmed} =LO.;;...;W~-

% Moisture: not dec. 

• GC Column: DB-624 10. 0.45 (mm) 

Soil Extract Volume· (ul) 

CAS NO COMPOUND 

SDG No · FWH48 -----
Lab Sample 10. 9909~34-0~ _ _ 

lab File 10: U0929012 0 

Date Received· 09122199 

Date Analyzed: 09129199 

Dilution Factor: 1.0 ------
Soli Aliquot Volume. (ul) 

CONCENTRATION UNITS· 
(ugll or ug/Kg) UGIL a 

-- - - --~:-:---~--
7~·~t-~ Chlorometha.n~ ___ 3 __ y __ 

_ _1§.01-:4 _ . ____ V.!!'.Yiffilond~--- • _ . _ _ _ _______ ._ :_~ _ _ U __ 
-~4·8~-~ _ . Bromomethane · · 3 U 
.1.~-QQ_..~ Cht~thane __ -:_~-=~~ ~---==.-___ =-~~-_-l_ =.}J-= 
_]5·~~~--. _ 1.1-0Jchloroethene ________ ~ __ t)_ 
§(~_-1 Acetone 5 U 

_ ?~1§:0 __ --~~r_bon.fl~u!fid!!_ ---~~~-== ~- -··· -= - j- ~ --~~u --
. ?5-09:2 __ Methylenechlorid~ _____________ ~ __ u __ 

'§6-6_0:5 ____ _tran_s·1,2.o.ctJio1'Q.eth.Jtn! ~ _ .. _ _M _ 
. . ?~:~-~ . ____ _!j:P~~_qejtlane _ ~ U 

~5~·59.=2 ~---- ~-1.2-Dichlor~then~ .. ___ _ _ ~ _ V _ 
?~-~3-3 . _ --~:~utan9!l@_ _ _ . __ .. ____ . § _ u 

• 67-6~-~ ___ Pl!DrC?!.orm__ _ __ ---- -~ ___ v._ __ _ 
?j-5~--9 _ __ 1,1,1-TrichlorQ.eJ!l!.n.~ _ _ __ _ _ _ 3 ___ U __ 

_ ~~-2~-~ ____ ~~rbOn tetrachlo~t; _ _ _______ .... __ _ ~ __ . _ y __ 
71~3-2 ___ ---~~~emL___ _ _ _____ 3 ____ u _ 

_ !0?.=06:2. ___ ·1,2-~_ichloroethan'! -·-- _____ . 1 __ U 
. 7~·..9.1-6_ _ Trichloroethane _ __ _ _ _ _____ J. __ !.} __ _ 

78-87-5 __ _1..~-.P-.ichloropropam!_ _ • __ ____ _ ~ ___ __y_ _ 
_ _15-~!-4 Bromod•chlororo_eth~n@ _ __ ~ ___ u __ 
_ _1006_1:..Q.1·~-- __ cfs-1&3-DIChlorop~f!E! ___ _ ___ •• 3 _____ y__ 
1_9~·10-1 _ 4-Methyl-2-penta~- -----.----~-- -~-§ .,~ __ y__ 
108-88·3 Toluene 3 U 

=1o~1;o2-a trans-1.3-0tchloropropene -3 ___ u ___ _ 
_ _]9.00-5 _ 1.1.2-Trichloroethane 3 U 

127-18-4 TetrachiQroethene 3 U 
591· 78-6 2-Hexanone 5 U 
124-48-1 OJbromOchloromethane 3 U 
108-90-7 Chlorobenzene 3 U 
10~1-4 E~y~name 3 u 
108-38-3 rn.P=Xylenf 3 U . 
95-47-6 o-Xylene 3 U 
100-42-5 Styrene 3 U 
75-25-2 Bromoform 3 U 

_ 1~~.:5 1. 1.2.2-Tetrachlo!9!thaf!e _:} -:--u-

FORMIVOA 144 



.:.... ) 

1197401 
SAMPLE-NO 

·voLATILE ORGANICS ANALYSIS DATA SHEET 
OT44MW601 

Lab Name Lau~~!Iesb!!9_~~----_____ _ SOG No_ FWH48 

Lab Sample to· _!~0~~ _ Matnx (soli/water) ~ATE!!_ 

Sample wt/vol: ~.:Q_____ (glml) ~-- _ lab File tO· U0929.Q13.D 

Level. (low/rned) LOW --
% Moisture. not dec. 

GC Column DB-624 10: 0.45 (mm) 

Soil Extract Volume. (ul) 

CAS NO. COMPOUND 

Date Received. 09/22199 

Date Analyzed: _ 09129199 

Dilution Factor 1.0 ..;.;..;..--,---

Soil AJJquot Volume: 

CONCENTRATION UNITS. 
(ug/l or ug/Kg) UGIL Q 

_.14-BI~-- __ Chloromethane ___ ___ . 3 .!J _ 
75--01-4_____ __ _ __ Vmyl chlo]iJfJL..__ _ _ __ __ _3 ____ l) 

(Ul) . 

7 4-83-9 Bromomethane __ _ ~ __ _ _v _ 
=-7~:-QP.-~=-~ · -__ -_=-Ch~aoe __ ·~=---_ -~-~~--~--------- _.:~_-__ u _ 

75.35-4 _ 1,1-DichiOroethene _ ____ _ ~--- U 
_67-64·_!_ _ _ _AcetQne ______________________ _§ ______ l! 
_1§.:-15:0_ __ ---~~nd!SJJ~!J______ _ _ __ _ _____ -~ _ v 
_ 75·09-2__ _ __ Methylene chJonde _ 3 l! 
_ '§~:§9.-~- _ tJ!ns-1_2:.Dichloroet~n!! _ --- · ~~--=~-=--- ~ ~ _!.! 
__ ]5-~:3_ _ _ _1._1-01Chf9!:~!!'~!!.! - -- - - --- - -~ - - - v 
.J56:5g.~ _g~L~:Ptehlor~ttaen~ ___ ·- ______ 3 lJ. 

_ _]_8-~~-~- _ 2-Butanone _______ . ___ 5_ _ _ _l,l 
_ 67-66~- __ _ ---. ChlorOform --- --- _ _ ----- ___ .. --~ _____ l! . 
_ _1_1-~5~- __ jJJ-TnchJQJQ.eth~n! _ _ _ __________ . ~ ___ U 
_ ~6-23·5 Carbon tetrachlonde _________ -~----- ~- _ 
- 71-4~2 ___ - -- -~~-if~&;;--~- . - . - - ---- ;i_ - u 
107~2 -~2-DachiQ!Oethane __ __ _ ______ ~ ---~ __ _ 

_ 79:01-6___ _ TnchiQroethene ___ _ _ ___ 3 M .. 
_ 1~~1:5 ... __ __ _ _...Y·Dichforopropaf!e _ _ _ ____ ---~---3 U 

75-2'[:4_ -,-- -· _!i~ichtororneth~~ _ _ _ _ ___ 3 ___ U __ 
_ _1Q_061-01-!_ _ __ ~!_S-1,3-DichloroproP'-.!!'-. __ _ _ _ 3 ~ _ 
_j.Q!t-.19-1 _ · ~:MethvJ.2.pentanone 5 ___ j.! __ 
_ 1!)!1_:88·1___ _ _ __ Toluene 3 U 

10061-02-6 trans-1,3-DIChforopropene 3 U 
79-00-5 1.1.2-Trichloroethane 3 U 
127-18-4 Tetrachloroethane 3 U 
591-78-6 2-Hexanone 5 U 
124-48-1 DibromOChJoromethane 3 U 
108-9().7 Chlorobenzene 3 U 
100-41-:4-· Ethylbenzene 3 U 

. 108-38-3 m.P=Xytene 3 U 
· 95-47-6 o-Xvlene 3 U 
100-42·~---- Styrene 3 U 

__M-:25-L__ _ _ Bromoform 3 u 
_]9-34-5 _____ _ 1,1,2,2-Tetrachloroethane ;!_ __ ___!! _ 

"' 

r,...r.a. • "·-· 



SAMPLE NO 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I OT44MW602 

lab Name. Laucks Tesb~ lab 

Matrix (sod/water) W~~~- _ 

Sample wt/vol· ~.!._ _ _ (g/ml) · ML __ 

Level (low/med) l~ _ 

• % Moisture. not dec. 

GC Column; DB-624 tO. 0.45 (mm) 

SDG No· FWH48 

lab Sample JD 9909~ _ 

lab Fife·ID: U0929014 0 . 

Date ReceiVed: 09122/99 

Date Analyzed· 09129199 
Dilution Factor. ._,1.;.;;.0 ____ _ 

Soil Extract Volume; - (ul) Soil Aliquot Volume; __ _ (ul) 

CASNO COMPOUND 
CONCENTRAnON UNITS: 

(ugiL or ug/Kg) -"-UGil~-- a 
-----·------~-----------------74-87-3 Chloromethane · 3 _y __ 
-~l_s-01-4 ______ -YinY!chlo~e ------=--~-- --~---\L_. 

74·83-9 Bromomethane 3 _ _!L_ 
~)~:og.J _ ----· _.:_ Ch~ane ____ ~ =-=-.:-_ ·- -· 3 __ !.1 __ 
_ 75-~H_ _____ 1,1-Dtchloroethene ___ ___ __)_· ___ l!_ 

67-64-1 ACetone · _______ 5 ___ !L__ 
-75-15-'0 ___ ---- Carbondisulfide --·-------- 3 U 

75-o~=-2~ ~-"Methirenectiio,.c.e--_-=_ -~~--~~ ·--~ -~---==-J -----~!!--
""' 15§-6Q-~ _ __ _ kenS: 1.2.01Chlo.roethene . _ _ . 3 ______ Y. 
.. .7~-~-~ ·---- ___ !J~tc?ro!!fJ.aEe__ ___ _ _ _ _ --~---- Y 
_ 1SS.~~-~ _______ P.!·U.-Dtchloroethefle _ _ . __ ~----- _ V _ 
- 78-~~·.3 . - - ---- 2-~~f!9'1__@______ ---- - . -- -- - ~ ----- -'='---

67 -66-3 Chloroform 3 U 
·-71-5.5-6 --· ---111-Trichtoroethane·· -- ---a--u--
- - -- -···- ---- -:..1..:~--- --- ·- . --·-· ·- - -------- -
_ ~-23-5_. ___ ~rbQn tetraehlonde_ __· _ _ __ ·""'- -~--!'. 

71-43-2 Benzene 3 u -1o7:os:2·-- --. 12-Dichtoroethane ·--- --- - . - -· ___ 3 ___ u··- -
·-•- ---- I --·-------- ·--- .. ----·-----·· 

79-01.S Tnchloroethene 3 U - -- ------------- --- ... - - .... __ _ 
78-87~5 1_.2-t)!ch!_oto_pro~,, .. _ .. ___ -----~---_!.!__ 

_ _?_5:~.1~. ______ __j!_~I!'Odichlorometh_anl! -·------ __ __ 3 U 
_1_0061:Q1:~- ..:. _Ci1:_1_._3-DichloJQllf2P~!!!.____ _ _ ___ 3 u 
__19.Q-.1Q-!. -- --- 4-Methyl-2:1t(tntanone ------~- u_. 

108-88-3 Toluene 3 U 
1o0e1-02-6 trani.1,3-0tehloropropene ·- 3 U 
79-00-5 1.1,2-Trichloroethane 3 U 
127-18-4 Tetrachforoethene 3 U 
591·78-6 2-Hexanone 5 U 
124-48-1 · Oibromochloromethane 3 U 
108·9D-7 Chlorobenzene 3 u 
100-41-4 Ethylbenzene 3 U 
108-38-3 m.P=XY,tene 3 u 
95-47-6 · o-Xylene 3 U 
100-42-5 Styrene_ 3 u 
75-25-2 Bromoform 3 U 
79·34:L_ ____ j,1.2.2-Tetrachloroethane _ __ 3 U 

• 

1197402 
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Tabla 16-2. Summary of Analytical Results from the 1996, 1997, 1999, and 2001 Long·Tenn Monitoring Programs at OT -44 

Well Number' SSO..MW1 S50-MW2 

SamPI•no Date Aua-95 I S&D-97 
VOCa1 ~) 

.Benzene NS NO 
sec>Butytbenzene' NS NO 
carbon disulfide· NS NO 
Chlorctorm NS o.76J 
Me~ne chlonde NS NO 
Toluene NS · NO 
Trfc:hloroethvlene - - NS ___ NO_ 

Note a 
1 UniNI OlbeiWIM ltpon.d, no VOCI were dlttectecl ualng EPA U8ttlcd 82108 

(EPA Method GIOA waa uled b analyze fol VOCa In the 181!5 and .1887 PfOOI8ITII ) 
1 UPQI'Idlent manltollng well 
'Or;lniG ana¥1 .not Included In EPA MeUIOcl82508 
CRDI.· ~ o.tlc:tlon l.lma 
ICL ·lnatNmellt Dttec:tlon Umt 
ND ·not clei8CIIId at Or allOw melhad ~ limit 
NS • not umpled · 
VOCI· ~tile o~ ccn~pounds 
I'GIL. ~1'111 pet Iller 

2001 L~llbJe&Jds. OT-44 7mt20C2 

SeD-99 SeD-01 Aug.95 Seo-97 

<3 <5 NO 12 
NA <S NO 1.9J 
<3 <S 11 2.6J 
<3 ·<S NO NO 
<3 <S NO 72UB 
<3 <5 NO 1.4 

- <3 <5 NO NO_ .. 

taborilp!y Oua!Jflers-alllgll8d aa a reault of labOralely data 1ueaamen1 procadures 
J • Eatunated vaiiJa, ltM t1an CRD~ bill graatar than or equal 1o 101. 
UB • Qulllllat •• ~1ect due to preaance olana~yte In aiiOC&Ited laboratay blanlc 

EpA Oual,ntm-aNigned IS a result of llldependent data Vlbdallon 
Ncne 

SeD-99 

<3 
NA 
5 
<3 
<3 
<3 

_H_ 

Page 1 of2 

Sep.01 

<5 
<5 
<5 
<5 
<5 
<5 
<5 

..... -0") 
e,.:) 
...... 
.c.rt 
.~ 
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Table 16-2~ Summary of Analytical Results from the 1996, 1997, 1999, and 2001 Long-Term Monitoring Programs at OT-44 · 

Well Number 
Saml)l1ng · Da Aug-95 

~OCs {J:gJL) 
.Benzene NS 
iec>Butylbenzenaa NS 
. carbon diSUlfide · NS 
Chloroform NS 
Methylene chloride NS 
Toluena NS 
TCE NS 

Notal 
1 Unleu otllerWIM I'8I)CIItecl, no VOC. were dellcteclllllnO EPA *fhocS 82808 

· (EPA Mltllod azeoA waa UeeciiD analyza farVOCIIn 11\a 1885 and 1e87 pnlGI'Ill'll ) 
4 Upglldilnt mon~~Qrin; Mil · · · . 
'Olglllle 11111)'11 nOtlncludldln EPA MabS IHOS 
CRCI.· Connckeql!iml Cetacllon umt · 
· a..r~eetac:Uon Lim 
NO • no& detected at or 8bo¥e method re~ luM 
),IS • not umpltd . 
vee. • Ydltlle or;anlc.compauncta 
IIQIL • mcrograme pet IIIII 

•. 

2001 L Ti.ldatalablw ..._ OT -44 712&.'2002 

SSO.MW3 .S~MW8 2 

Sep-97 

NO 
NO 
NO 
NO 

76UB 
NO. 
NO 

Sep.99 seP-o1 Auo-95 S81>97 sel>-99 

<3 <5 NO NO 
NA <5 NO NO 
<3 <5 NO 1 8J 
<3 <5 NO NO 
<3 

I 
<5 NO 7.1 UB 

<3 <5 NO NO 
<3 <5 NO NO 

ymtprv Oual!flarJ-aatlgned aa a reault cf laboiatciy data IN8Simlnt prccedUI'N 
. J • EAmaled val~o~~, 1 ... thin CRDL. bul GrN•r tlan or .c;ual to lOt. . 
. us • Qialltlee 11 nondlllc:t due to preaence cf anal)'llln ailoclat.d labolatoly blank 

EPA Oyal!f!aJI-IIIIQneclaa a result cllndepenc!ant data validation 
None 

.<3 

NA 
<3 
<3 
<3 
<3 
<3 

Page 2of2 

Sep.01 

<5 
<5-
<5 
<5 
<5 
<5 
<5 

"--0") 

c.o 
;..;... 
c.n 
'·· 



su. 50.108/82608 
·VOLATILE ORGANICS BY GC/ItS 

ihP I ::::u:au: 

l .Client : FOSTER IIHEELER 
. ··~feet : HOLLOWI AFB 
· ch No. : OU209 

~~~pte zoa· DT44fiU10t 
Lab SaiJp ID: 1209·10 
Lab File ID: RJQ167 
!xt·Btch .ID: V005J15 
Cal lb. ·Ref.: RJQ156 

:: 

Date Collected: 09/27/01 
Date ReceiVed: 09128/01 
Date Extracted: 10/05/01 15:15 
Date· AnalyZed: 10/05/01 15:15 
Df lutfon Fottor: 1 
Matrix :IIATER 
X IIOfature _: IIA 
Instn.aent ID . : Nl05 

:r.mo~nr.:S::mr:~~S=:.::::::moo.-:=a=-======omm::=======~""'"-=-~ . ' 

RESULTS RL MDL 
PARAMETERS (us/l) (ug/L) (ug/L) 
----------
1,1,1-TRICHLOROETHAHE NO 5 1.5 
1,1,2;2·TETitAtliLOROI!TifAH! Nl) 5· ·" 1;1,2-TRICHLOaoETHANE ND 5 .55 
1,1-DJCHLOROETHANE ltD 5 1.2 
1,1·DICHLOROETNEXE ltD 5 1.6 

. 1,2-DICNLOROETHANE NO 5 .• 27 
1,2·DICHLOROPROPANE MD 5 -.52 
2-BUTANCIIE (MEIC) ND 5 2.3 
2-HEXANCIIE . ND s 1.2 
4~MI!THYL·2·PEJIITANOHE (MIBlC) ND 5 1 
ACETONE NO s· 1.2 
BENZENE 110 5 1. 
BROMOCHLOROMETHANE NO 5 .62 
BIKJ400 JCHLOJlCJETHANE NO 5 .76 
BRCJtOFORH NO 5 .28 
"ROIOIETJWIE ND 5. 2.7 

Ul1KlN D I SUI. FIDE ND 5 1.8 .. ,..._.., .. ND 5 .75 . 
LOROSENZEH! NO 5 .88 

.. OROETHANE NO 5 1.5 
OROFORM NO 5 1 

CHLOROIETIIAHE ND 5 2.5 
C I 5·1, Z·D ICHLOROETHEHE ND 5 1.1 
CIS·1,3·DICHLOROPROPEIE NO 5 .6 
DIBRDMOCHLOROMETHANE ND 5 .67 
ETHYLBENZENE NO 5 1.3 
M,P·XTLI!HES ND 10 2.6 
MTBE NO 5 .55 
MET"TLENE CHLoRIDE ND 5. .78 
O•XTlEIE ID s 1 .. 1 
STYit.EtiE ND 5 .89 
TElAACNLOROETHENE liD 5 1.8 .... ·.:' . 

5 1 TOLUENE HO 
TJWS-.1,Z·DJCHLOROETHENE ND 5 1.3 
TRANS•1,3·DiCHLOROPROPEHE HD 5 .55 
TRICHlOlDETHEN.e NO 5 1.5 
VINYL ACETATE NO 5 .61 
VINYL CHLORIDE ND 5 1~9 

SURROGATE PARAMETEAS X RECOVUY QC LIMIT 
-----------·-------- ----·----- --------
1,Z·DICRLOROETHANe·D4 99 63·132 
BRCIIDFL110ROB£JtZENE w 73•129 
TOWE~-D8 97 75·122 

1169221 



1169222 
sv 50308/82608 

VOLATilE ORGANICS BY liCfJIS 

J Clfent : FOSTER UHEELER · Date Collected: fi'J/tl/01 
/ .Project ; HOlLCHAH AFB Date ReceiVed: 09J28JQ1 

Batc:h No. ; 011209 Date Extracted: 10/05/01 15:52 
S~~JPle ID: OT44HIIIOZ Date Analyzed: 10/05/01 15.:52 
Lab S.IIIIP ID: 1209·11 Dilution Factor: 1 
lab file ID: RJQ168 Matrix I :VATER 
Ext Btch 10: V005J15 X Moisture :IIA 
Callb. Ref.: RJ0156 I natrunent JD : T-oGS 
:r::a• --===-==== 

. RESULTS ltL MDL 
· PAJWETW .(ui/1.) Cug/L) (ug/1.)" 

-·-··----· ----·-
1,1~1-TRICHLQROETIJANE NO s· 1.5 
1,1,Z,2·TETRACHLOROETJANE ND. 5· .44 
1,1,2-TRICJft.OROETIWIE ND 5 .55 
1,1·DJCHLOROETHANE ND 5 1.2 
1,1-DICHLOROETHENE ND 5 1.6 

. 1~2-DICHLOROETKANE NO 5 .27 
1,2·DICHLOROPROPANE ·NO 5 .sz 

· 2·BUTANOHE (MElt) . NO 5 2.3 
2-HEXQONE ND 5 ·1.2 
4-METHYl·Z-PEJITAHoNE CMIBIC) ND 5 1 
ACETOHE ND 5 1.2 
BENZEHE· ND 5 1 . 
BRDMOCHLOROMETHANE No 5 .62 
BRQMDDJCHLOROMETHANE ND 5. .76 
BROIOFORH XD 5 .za 
BRCIICit!THANE NO 5. 2~7 
CAABOII DISUlfiDE ID 5 1.8.· 
CARBON TETRACHLORIDE ND 5 .75 

·· ;.~HL(JlOBENZENE ND 5 '.88. 
· .... - HLORDETIWIE ND 5 1.5 

CHLOROFORM ND 5 1 
CHLOROMETHANE ND 5 2.5 
CIS-1,2-DICHLOROETHEHE ND 5 1.1 
CIS-1,3-DICHLOROPROPENE ND 5 .6 
DIBROMOCHLOROMETHANE MD 5 .67 
ETHYLBENZENE ND 5 ' 1.3 
M,P·XYLEHES ND 10 2.6 
MTBE ND 5 .55 
METHYLENE CHLORIDE ND 5 .78 
O•XYLENE liD 5 1.1 
STYRENE MD 5 .89 
TETRACHLOROETHEHE NO 5 1.8 
TDIJJ£Ne- ND 5 1 
T~S·1,2·DICHLOROETHEHE HD 5 ' 1;.3 
T~S-1,3-0ICHLOROPROPENE ND · 5 .55 
TRICHLOROETHEHE NO 5 ,.s 
VINYL ACETATE ND 5 .61 
VINYL CHLORIDE HD 5 1.9 

SURROGATE PARAMETERS X RECOVERY QC LIMIT 
' -·--·--····-··--·--- ........................ -----·-· 

1,2·DICHLOROETHANE·D4 101' 63·132 
BR[JIQFlllOROBEJIZENE ·96 73·129 
TOLUEHE·D8 98 75·122 

: 

?(}~?-



S\1 50308/82608 
VOLATILE ORGANICS BY' GC/MS 

~~:::na==:a:a•==:~-:aa::a::a==·===•-=• =.., .. ...,.,u,.::::=aaa;:;;o::o....,...,a..,a,..======aa 

4
' et lent : FOSTER uiiEELER 

ject : HOLLCIWI AFB 
ch No. : 011209 

..,le ID: OT44MWZ01 · 
L8b Sllllp ID: IZ09·1Z 
Lab File ID: RJQ212 
Ext Btch ID: VOOSJ19 
Cal f.b. Ref;. : RJQ199 
&~=tz~::a;ad=:.n 

. 
PARAMETERS 
··--···-·-
1, 1, 1-TRICHUlROETIIANE _ 

··1, 1,2,2·T~RACIILDRCETIWIE 
1,1,2-TRIC LOROETHANE 
1,1·DI,HLOROETHANE 
1,1-0ICHlOAoelHENE 
1,Z·OICNlOROETHANE 
1,2-DICHLOROPROPANE 
2·BUTANOHE (HEIC) 
2-IIEXANDHE 
4-METHYL • 2-PENTANOHE (HllllC) 
ACETONE 
BENZENE 
BRONPCHLOROMETHANE 
BRDMDoiCHLOROMETHANE 
BRCM>FORM 
"''-'IDIETIIANE 

ION DISULFIDE · 
.~BON TETRACHLORIDE 

-~ .. OROETIIAJIE 
OAOFORM 

HLOAOHETHANE 
CIS·1,2•DICHLOROETHENE 
CIS·1,3·DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
H,P-XYLENES 
MTDE 
METHYLENE CHLORIDE 
O·XYWE 
STYRDf 
TETRACHLoROETHENE 
TOI.UPE 
TRANS:-1,2-DICHLOROETHENE 
TRANS·I,3-DICMLOROPROPENE 

-TIJCHLOROETHENE 
VINYL ACETATE 
VINYL CJfLOJUDE 

SURROGATE-PARAMETERS 
·····-···-···--·-··-
1,2-DICHLOROETHANE-04 
BRCJIOFLUOROBENZEHE 
TOLUENE·D& 

Date Collected: 09/27/01 
Date Received: 09/28101 · 
Date Extracted: 10i06/01 18:22 
Date Analyzed:, 10/06/01 18:22 
Dilution Factora-1 
Matrix : VATER 
X Moltture : lfA 
lnst"-nt ID : T·005 

RESULTS JtL MDL 
(ug/L) (ug/L). (U9/L). ----·-

NO s 1.5. 
ND 5 .44 
ND 5 .55 . 
liD 5 1.2 
IIJD 5. 1.6 
ID 5 .• 27 
ND.- 5 .52 
ND ·s 2.3 
ND 5 1.2 
ND 5 1 
NO 5· 1.2 
MD 5 t 
NO 5 .62 
ND 5 .76 
ND 5 ,.21 
NO 5 2.7 
NO· 5 1.8 
HO -5 .75 
ND 5 .88 
HD 5 1.5 
MD 5· 1 
lfD 5 2.5 
ND 5 1.1 
No 5 .6 
ND 5 .67 
ND 5 1.3 
ND 10 2.6 
ND 5 .55 
HD 5 .78 
ND 5 . 1~1 
ND 5 .89 
ND 5 1.8 
NO 5 1 
NO 5 1.3 
NO 5 .55 
NO 5 1.5 
HD 5 .6.1 
NO 5 1.9 

X RECOVERY . Qt"I.IHIT 
······-·-· 

........ _____ 

99 63-132 
93 73·129 
99 75-122 

1169:!23 

.. 

' 

2056 



1169224 
sv 50308182608 

VOLATILE ORGANICS BY GC/IIS 

..... = Ill!• 

, Clfent : FOSTER WHEELER 
. ; ProJect : NOlL~ AFB 

Batch No. : 011209 
Sallple ID: OT44H\1501 
Lab S.-p ID: 1209·13 
Lab File ID: RJQ170 
Ext Dtdl lD: V005.115 

· ce lib. Ref.: RJG156 

= 
Datit ColleCted: f1J/2Ti01 
Date Reeefved: fi'J/28101 
.Date Extracted: 10105/01 17:05 
Date Analyzed: 10/05/01 17:05 
Dllutfon Factor: 1 
Matrix : laYER 
X MoistUre :. lA 
lns~t lD : T-CI05 

=-~=a---- ::rJ'3~~;t;I:S'2"112=a::z:uui~P:!IIi -==-

RESULTS RL MDL 
PARAM~ (U!J/L) (U9/L) (ug/1.~ . 

-----··---1, 1, 1-TRJCHLOROETIIANE. liD 5 1.5 
1,1,2,2-TETRACHLOROET~E ND 5 .44 
1,1,2·TRICHLOROeYHAME ND 5 .55 
1,1·DICHLOROETHAIE ND 5 1.2 
1,1·DJCHLOROETHENE ID 5 1.6 
1,2-DICHLOROETHANE MD 5 .27 

·1,2-DJCHLOROPROPANE ND 5 .52 
2-BUTANOHE (MEIC) . ND 5 2.3 
2-lfEJWJOHE . ND 5. 1.2 . 
4-HETH1L·2·PENTANONE (MIBK) ND· 5 1 
ACETONE ND 5 1.2 
BENZENE ND 5 1 
BlOIOCHLOR(JIETIWIE . 10 5 .62 
BROIOOICHUIIOEJIWE NO 5 .76 
BIKifOFOIUI ND 5 .28 
BRatiJMETHANE NO 5 2.7· 
CARBON DISUlFIDE ND 5 1.8 
CARBON TETRACifLClRIDE NO 5 .75 

•. 1HLOROBENZ£NE NO 5 ~aa. 

. _. HLClROETHAIIE NO 5 1.5 . 
CHLOROFORM NO 5 1 
CHLOROIIETIWIE ND 5 2~5 
CIS·1,2•DICHLOROETHENE NO 5 .1.1 
CIS·1,3·DlCHLClROPROPENE NO 5 .6 
DIBROMOCHLOROMETHANE NO s .67 
ETHYLBENZENE NO 5 1.3 
M,P·XYLENES ND 10 2.6 
HTBE ND 5 .55 
METHYLENE CHLORIDE HO 5 .78 
D-XYLEJIE ND 5 ·1.1 
STYRENE ND 5 ._89 
tETRACIILOROETHEHE ND 5 1.a 
TOLUEiE ND 5 ,. 
TRANS~1,2·DICHLOAOETHEHE liD 5 1.3 
TRANS-1,3-DJCHLOROPROPENE ND 5 . ;.55 
TRICHi.OROETHENE NO 5 1.5 
VINYL ACETATE NO 5 .61 
VINYL CHLORIDE ND 5 1.9 

SURJlOCATE PARAMETERS . ~.RECCVERY QC UNIT 
---·---------------- ----------

___ ._ ....... 
1,2-DICHLOROETHANE-04 99 63·132 
BROIOFLUOROBENZENE '11 73•129 
TOLUENE·DIS '11 15-122 

.... c .. 

2061 



Sll 5030ii8260B 
'VOLATILE ORGAIIICS BY GC/115 

~=-=======·====·=3===~==·==============~===·~~~ 
··~tent : FOSTER WHEELER 

ject : HOLUIWI AFB 
dt No. I 011209 

lq)le .ID: OT44111601 
Leb Saap ID: 1209·14 
lab file ID: R.IG171 
!xt Itch ID: V005J15 
caltb. Ret.:. RJG156 

Date Collected: W/27/01 
Date ReCeival: 09128/01 
Date Extracted: 10/0S/01 17:42 
Date Analyzed: 10/05/01 17:42 
Dftut:lon Factor: 1 · 
Matrix ! WATER 
X MOisture : IIA 
JnsttuEnt. ID :- T-005 . 

RESU. TS RL · MDL 
PARAMETERS (US/L) Cuii/L) (ugJLj 

1,1,1·TRICHLOROETHAHE 
1,1,2,2·TETRACHLOROETBANE 
1,1,2-TRJCHl,ORDETHANE 
1,1·DICHLOROETHANE 
1,1·DiCJILOROETHENE 
1,2-DICHlOROETHANE 
1,2-DlCHLOROPROPANE 
2-BUTANOJIE (MEJC) 
2·HEXANOHE 

. 4·METHYL·2~PENTANONE (MIBIC) 
A~TOHE 
BEJIZENE 
BROMOCHLOROMETMANE 
BROMODICHLOROHETHANE 
BROMOFORM 
BRCIIOMETHANE 

'BON DISULFIDE 
. . .••• BON TETRACHLORIDE 
··t]j_ LOIIOBEHZEH~ 
. OETHANE 

. OFORM · 
HLORCJMETIWIE 
CIS-1,2-DJC~LOROETHEHE 
CIS-1,3-DICHLDROPR(FENE 
DIBROMOCHLOROHETHAHE 
ETHYLBENUNE 
M,P·XYLEHES 
MTBE 
METHYLENE CHLORIDE 
O·XYLENE 
STYRENE 
.TETRACHLOROET.HENE 
TOlUENE · .. · . 
TRANS•1,2·DI~LOROETHENE 
TRANS•1,3•DICHlOROPROPENE . 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLOUDE 

Sl.mROGATE PAJWIETERS 

1,Z·DICHI.ORDeTitAHE·D4 
BROIJFWOROBEJIZENE 
TOLUENE·D8 

. I ·:v 

ND 
ND 
ND 
HD 
ND 
NO 
NO 
NO 
HO 
ND. 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
JRJ 
NO 
NO 
ND 
ND 
ND 
·ND 
NO 
liD 
HD 
ND 
ND 
NO 
HO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 

X RECOVERf 

99 
96 
97 

5 
s· 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

QCLJHIT 

1.5 
.44 
.55 
1.2 
1.6 
.'Z.7 
~52 
2.3 
1~2. 

1 
1.2 

1 
.62 

' .76 
.28 
2.7 
1.8 
.7$ 
.sa· 
1.5 

1 
2.5 
1.1 
.6 

.61 
1.3 
2.6 
.55 
.78 
1.1 
.89 
1.8 

1· 
1.3 
.55 
1.5 
.61 
1.9 

1169225 

2065 
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APPENDIXC 

SUPPORTING INFORMATION 



REPLY TO 
ATTN OF: 

SUBJECT: 

TO: 

DEV 

. Underground Storage Tank Class. 

1. l'l g. SE:tlotc:~ , who is assigned to your shop/unit, has 
been scheduled for an Underground Storage Tank Class. Individual will report 
to Bldg. 29, large conference room, at 09bC> on CCI /0, Fn 

2. It is imperative that all facility managers be trained in requiremE!rits 
necessary for compliance with New Mexico underground storage tank regula-· 
tions. 

3. All training classes should be considered mandatory. Requestyou advise 
833 GSG/DEV by .. return indorsement not later than a:..-r 1, S9 whether or not 
the indiYidual will be able to meet this appointment. If an indorsement is 
not received, it will be assumed that the individual named above will attend. 
A No.,...Show letter will be issued upon non-attendance. 

~~ 
WILLIAM W. KOELM, Colonel, USAF 
Commander 

1st Ind, 

. TO: 833 CSG/DEV 

lndividual will/will not 1be able to make this appointment. 
reason and sign below: 

If no, state 

. ·.:·. 

.Typed Supervisor's Signature 
Block 

Typed Individual's Signature 
Block 



---.-~.--. 

lNDEX 

PAGE 1. ...• INDEX, TAN1t DESCRIPTION, COMPLIANCE REQUIREMENTS, REGISTRATiON 
CERTIFICATE 

PAGE 2 ••••• CORROSION PROTECTION RECORDS 
. a.) RESULTS OF LAST THREE INSPEClUON 
b.) RESULTS OF TESTING FROM THE LAST TWO TEST 
c.) REPAIRS TO SYSTEM 

PAGE 3 ••••• RELEASE DETECTION RECORDS 
a.) WRITTEN PERFORMANCE CLAIM AND MANNER JUSTIFIED 
b.) RESULTS OF SAMPLING, TESTING OR MONTORlNG 
c.) DOCUMENTATION OF CALIBRATION, MAINTENANCE, REPAIR 

TO SYSTEM, AND EQUIPMENT 

PAGE 4 ••••• CLOSURE REQUIREMENTS AND DOCUMENTATION 
a.) NOTIFICATION DOCUMENT AND ASSESSING PLAN 
b. ) RESULTS OF THE EXCAVATION AREA AND TANK PIT 
c.) NMEID-UST SAMPLE RESULTS AND VERIFICATION TO PROCEDE 
d.) CLOSURE REQUIREMENTS AND HOW THEY WERE SATISFIED 

PAGE S ••••• RELEASE REPORTING AND INVESTIGATION 
a.) NOTIFICATION OF SUSPECTED RELEASES 
b.) SITE SPECIFIC INVESTIGATION 
c.) TANK TIGHTNESS TEST RESULTS 

PAGE 6 ••••• MISC. 
a. ) TRAINING 
b.) DEV INSPECTIONS 



FAC NBR: 301 Heating Fuel·Tank 

Status:---bl Yse~£MO\JC'b 

Es.timated age: 10 

Tank slze: 25000: gal 

Tank Material: Fiberglass reinforced plastic 

tnternal protection: none 

External prot,ection: none 

Piping material: Fiberglass reinforced plastic 

Substance s.tored or last stored: Diesel 

General Requirements~ 

1. LEAK DETECTION (Jt>.~t;~· ~at.&·;. _JlJiie,_ ,1,, l·-91) 

Existing Tanks ••••••••••••••••• Monthly Monitoring 

. a.) Vapor monitoring- initially funded by TAC. Possibly responsible 

for monitoring the tanks ourself.-

2. CORROSION PROTECTION 

Existing Tanks ••••• )InComplian.ce: ••••••••• Fiberglass 

Existing Piping ••••• :In Cotnplia~e Fiberglass 

3. SPILL/OVERFILL PREVENTION (Compliance D.ate: June. 1, 1998) 

All Tanks •••••••••••••••••••••• Catchment Basins and ••• Auto shutoff device 

or ••• Overfill Alarms or Ball Fl_oat Valves. 

ALTERNATE RECOMMENDATIONS: 

1.) If Tank is left underground spill/overfill prevention will be required to 

acheive compliance·with regulations. 
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FAC NBR: 301 Heating Fuel tank 

Status: In use 

Estimateffage: 10 

Tank size: 25000 gal 

Tank Material: Fiberglass reinforced plastic 

Internal protection: none 

External protection: none 

Piping material: Fiberglass reinforced pl~stic 

Substance stored or last stored: Diesel 
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.ANK CLOSURE WORKSHEET 
(COMPLETE AFTER CLOSURE) 

Phone lO£: - 47 4' _., G4 q l 
~J,M. i?~fS'30 . 

Tank OWner Ho \lom cs (\ e t t 
Mailing Address Bb.!)C? SG" \-l A-tR 
Tank Address \?,\~ · 3D\ 
Contractor Name L S T Phone /--:ROO-: LJ4C ~ 0) ~7 
Address CVD. -=2>~o--......J,YL-2~1 ';1-_-y------...,6-u~c.,-:-C-t--:rJccs MM. f:~ooy 
Contractor Name Phone 

--~---------------Address 
--------------------------------------------~----------

Tank Closure Date ?ly! · . # ci '!a:ks_Closa1 _i_ 
............•.......... ~ .....•............•............. ~.~-~-~-~-~ .. ~.~.~.~-~ .. ~.~ 
I. 

II. 

Tan~Oosure Initial· Procedures (check measures complied with): 
_v_UObtain recommended safety equipment for all personnel . 

VContact Fire Marshall or other fire officials · 

~
t • .J3 nd or _ground equipment 

__ rain product from piping and tank 
'. Disconnect, then cap or remove piping 
~move all residual product from tank · -
~cavate to tank top _ . 

move all tank fixtures · 
~~rly purge ~r inert tank o~ all flammable vapors. usin_g approved method 

__ Contmually momtor for explostve vapors wlu1e tank IS bemg removed. . 

Tank ~emoval 
\./i:reate vent hole 

· ~avate tank using all saf~ty precautions 
~gean and inspect tank 
_lL(:h_eck excavation for evidence of leaks and notify EID and other proper 

-/authorities if leak is found · · · 
~9f'eck vapor levels in tank before transporting 

_v_·D Disispose of tank in approved manner 

Tank disposal location. ______ ..... (~:....oo~~::s~t~.~<::c,t::::.fl~l::...J'l~;...;~;...;::;._ -----+fl""' . ./.__.rvJ...&....<.....,,_ 
City · State 

How did you assess site for Jeakage? _ _____..,_l_ ... .,_p..,:..,.L)-f.J....J·,__-bL..ll:litA..sb_,__,_.;..--· ..L..} e:--~S:-±+------
Oosure report kept· at ___________ _..._..;.,_ ________ ~-----
NOTE: Immediately report any evidence of leakage to EID at 827-0188 

work ... -. 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

FOR EID USE.ONLY 
Notification Received. ________ -:---- Approved By_· -------
Inspection Date Inspector _______ _ 

} 

.. 
' 



RPR UNDERGROUND STORAGE TANKS 

Location: Holloman AFB N .. M. 
. . . . . . 

· FIELD DATA ·SHEET-_ REMOVAL OF UNDERGROUND STORAGE TANKS 

Date: 

Tank number: ~ Q rY\ 

Location: ~l "\) b "SO\ 

size : I D'- ·X 4 0 \ 

Product : \ke S~ \ 
Condition of T~nk: 

Soil Ana: lysis 

Sample· #1 

Sample #2 

Sample #3 

San'ipl~} #4 

Comments: . ~o.. S~ ~e. i St:>Y\ c_ \\ 

~~k \\e\ov 

QC Signalure: 

Toot \JUt. tev Sv- W'- pie J 

U L-t--\ -ev \ u--'o~ "(__. 



~ 
HEALJII - ENVliiOHMDff --

Environmental' •rovement Division 
Underground Stvrage Tank Bureau 
Prevention/Inspection Section 
1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

{505) 827~0216 

0 COMPLIANCE 
INSPECTION lYPE: 0 REINSPECTION 

2. 
Address 

Facility Operator 

3. 
AddNss 

4. 
Address 

I r 
SITE MAP 

J-?-J-. JotV I I I I 

JOt JO tX7 t? l( I r 

. I r 

{ ( 
( ( 

!( 

tier. 

··· INSPECTION REPORT 

Page 1 of two pagp~ 

DREPAIR 0 MODIF~CATIONJ 
OCOMPLAINT 

Phone No. 

ZIP Code 

Phone No. 

ZIPC<Jde 

Phone No. 

ZIP Code 

I( 

r r II (/ 

f ( I( J/ I 

"' 
( l( I I II 
( ( ( ( 

If /( !/ 

II I( f/ 
FJer 

(( !/ · . . I I 
!rJC17 I ( I( s'Teel )tee/ 

~()0 
!( (( t( 

/tJff [;00 /( I( I r 1( 



zeF~w 

New Mexico Underground Storage . .1< Bureau INSPECTION REPORT Page 2 ~f two-pages 

·0 ) Yes No ·- unk. N/A 
-

1· All apt;~Jic~ble tafi!k~ on site are registered, ,l;' X 
,. 
~] 

' 

2 Proper notification was made for the following· ·. ' .. 
·' 

. . ,_ . . 

X-a. Closure a. '· 

. ~-) . 

b. Installation b. >< .. . 

c. Modification c. 
.. X 

d. Repair d. _)( 
3. Tanks closed properly. '· R !)( 
4. Tanks installed properly. 4: .IX 
5. Tanks repaired/modified properly. . . 5. )(. . 
6. · Release detection - tanks: 6. 

a. Inventory records combined with annual tank tightness testing ·- a. ., 
'· 

. ' .. b. · . b. Manual tank gauging . ' . -~ 

c. Automatic tank gauging :c. .. 

' 
d; Vapor monitoring . d, X : ~'-• . 

~ 

e. Ground water monitoring .. e. .. 

_ f. Interstitial monitoring t .. 
·:. '· 

Q)Releas~ detection- piping. 7. ~ 
8. Certified tank installers. a . :><_ 
9. All required records are maintained. 9. ~ 

10. Evidence of release/spill. 10. I~ 
COMMENTS: 

_,_ , 
L J ff7</, fl'o -r I :J-3 ?s- :J-?-('( ~5:!/C'J ;O?/ ~ ./ ·r~ I 

n/L~ L ~:/ 
I, 

~ /I~L / / /L ___ 
A_, ~.d.> -d 

~L~ 
~, i? / 7 / - .#./,-

/_,hJ 

·· tra-d 1~1 <:: / //e_~~ I 
~ Q'/'7_~ . ./ 

/ 

' 

r-/ 
CLOSING DATE rME . 
CONFERENCE: -7__- tf--91_ 2-!/5~w 
Com~~oce~~~ Date C/_ . 

1""~· ....... Date 

I --~) . . ~~- 2:-tff/_· z/L~LU ~~- . 
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SUPPLEMENTAL RCRA FACILITY INVESTIGATION 
LF-19 (SWMU 105), LF-21 (SWMU 116), 

LF-22 (SWMU 115), and LF-23 (SWMU 108) 
HOLLOMAN AIR FORCE BASE 
ALAMOGORDO, NEW MEXICO 

1.0 INTRODUCTION 

This Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) report was prepared by HydroGeoLogic, Inc. (HGL) on behalf of Holloman Air Force 
Base (AFB) for the New Mexico Environment Department (NMED) under contract to the Air 
Force Center for Environmental Excellence (AFCEE), Contract No.F41624-03-D-8602, Task 
Order No. 037. This report presents the results of supplemental RFI field investigation 
activities conducted at the following Environmental Restoration Program (ERP) sites I Solid 
Waste Management Units (SWMUs) located at Holloman AFB, Alamogordo, New Mexico: 

Golf Course Landfill 
West Area Landfill No.2 
West Area Landfill No. 1 

LF-19 (SWMU 105) 
LF-21 (SWMU 116) 
LF-22 (SWMU 115) 
LF-23 (SWMU 108) Mobilization Support System (MOBSS) Landfill 

Holloman AFB is situated in south central New Mexico, in the northwest central part of Otero 
County. Holloman AFB and occupies about 50,000 acres in the northeast quarter of Section 1 
Township 17 South, Range 8 East. A facility location map is provided as Figure 1.1. A site 
location map, identifying the locations of the four landfills with respect to the surrounding 
facility, is presented as Figure 1.2. 

1.1 INVESTIGATION PURPOSE 

The four landfill sites, LF-19, LF-21, LF-22, and LF-23 are listed in Appendix 4-A Table A 
of the facility's RCRA permit (permit NM6572124422-2), which requires the sites to be 
investigated and, if warranted, undergo corrective action. A remedial investigation (RI) 
focusing on the groundwater quality emanating from the landfills was conducted on the four 
sites in 1992. This investigation approach is consistent with U.S. Environmental Protection 
Agency (USEP A) guidance on landfill characterization, since soils comprising landfills are 
inherently heterogeneous and prevent representative sampling for adequate characterization. 

Since completion of the Rls, 10 years of biennial long-term monitoring (LTM) was performed 
at the sites, satisfying conditional closure requirements described in their respective decision 
documents (Radian, 1995). Based on the RI and biennial LTM analytical results, all four sites 
were recommended for closure in the 2003 groundwater LTM report (Bhate, 2003). In an 
August 10, 2004 letter (NMED, 2004), NMED concurred with the suspension of LTM 
activities at LF-19, LF-22, and LF-23, but directed that additional characterization of the sites 

Air Force Center for Environmental Excellence 
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HGL-Supplemental RFI, LF-19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

was required before closure could be considered. NMED required LTM to continue in 2005 at 
LF-21 in order to monitor an upgradieut halogenated volatile organic compound (VOC) plume. 
Following review of the 2005 LTM report, NMED concurred in correspondence dated October 
4, 2006, that LTM at LF-21 could also be suspended. · 

As stated previously, NMED responded that the four sites could not be closed without 
additional investigation (NMED, 2004). Specifically, NMED was concerned with the type of 
waste material present within the landfllls and the soil quality beneath the landfill material if 
hazardous materials were present in the landfill. HGL submitted a workplan in July 2005 
summarizing site histories and previous investigations for these four sites. NMED provided 
comments in correspondence dated January 2006. HGL responded to these comments in 
March 2006 and conducted a site visit with NMED in April 2006 to obtain final concurrence 
on the scope of the field investigation. This report documents the results of these supplemental 
RFI activities in order to satisfy NMED site-closure requirements. 

1.2 REPORT ORGANIZATION 

This supplemental RFI report is organized into eight sections. Section 1 is this introduction. 
Sections 2 presents the facility environmental setting. Section 3 describes the field activities 
performed for the supplemental RFI. Sections 4 through 7 present background and 
environmental setting information, documents supplemental RFI field activities, and presents 
the results of the investigations on a site-specific basis for LF""19 (Section 4), LF-21 
(Section 5), LF-22 (Section 6), and LF-23 (Section 7). Section 8 presents the references cited 
in this report. Supporting information is included in Appendices A through D. 

Air Force Center for Environmental Excellence 
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HGL-Supplemental RFI, LF-19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

2.0 HOLLOMAN AFB ENVIRONMENTAL SETTING 

The environmental setting information in the following subsections is reproduced primarily 
from the HGL RFI Workplan (HGL, 2005), from the Radian 29-site RI report (Radian, 
1992a), unless otherwise cited. 

Holloman AFB is situated in south-central New Mexico, in the northwest-central part of 
Otero County. The Base occupies about 50,000 acres in the northeast quarter of section 
T.17S., R.8E. Additional land extending northward is occupied by the White Sands Missile 
Range testing facilities. 

The Base is located about 75 miles northeast of El Paso, Texas and about seven miles west of 
Alamogordo, New Mexico. Alamogordo is the county seat of Otero County, and the only 
town of appreciable size within 30 to 50 miles of the Base. The population of Alamogordo 
was 23,535 in 1975 and has since grown to about 31,000. The economy of Alamogordo 
depends largely upon Holloman AFB and other military installations in the area. 
Approximately 5,500 people live at Holloman AFB. 

Privately owned, public, and federally owned lands border the Base. The major highway 
serving the Base is Highway 70, which runs southwest from Alamogordo and forms the 
boundary between the Base and public lands. 

The Base is located in the Tularosa Basin, which is part of a 170-mile-long structural 
depression. It is bounded on the south by a low topographic divide near the state line; on the 
west by the uplifted Organ, San Andres, and Oscura Mountains; on the north by Chupadera 
Mesa; and on the east by the uplifted Jicarilla and Sacramento Mountains. The interior plain 
has low relief with altitudes ranging from about 4,000 feet in the southwestern portion of the 
basin to about 4,400 feet in the northeastern portion. The surrounding mountains rise 
abruptly to altitudes of7,000 to 12,000 feet. 

Surface runoff from the mountains bordering the basin has deposited extensive alluvial fans 
on the interior plain. The Tularosa Basin is a closed basin from which no surface water 
drains. Near the Base, the ground surface is gently undulating and is composed of alluvial 
fan deposits, eolian dunes, and flat-bottomed playas (pan-shaped depressions carved by wind 
erosion). To the west of the Base lie the gypsum sand dune fields of White Sands National 
Monument. A regional topographic map is provided as Figure 2.1. 

2.1 CLIMATE 

The climate in the Tularosa Basin is arid, with low annual rainfall and low relative humidity. 
The surrounding mountain ranges greatly influence the local weather. They modify 
approaching weather systems and provide orographic lifting, which produces summer 
thunderstorms. 
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HGL-Supplemental RFI, LF~19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

Holloman AFB receives most of its total annual rainfall from thunderstorm activity from 
May through October. Winter is generally dry and is characterized by clear skies and erratic 
snowfall. The period from March through May is characterized by strong southerly wind 
flow and periods of blowing dust and sand. Mean annual precipitation is 7.9 inches. The 
mean annual lake evaporation rate, commonly used as an estimate of the mean annual 
evapotranspiration rate, is approximately 67 inches per year. As presented by Huff in the 
491

h Annual New Mexico Water Conference Proceedings (WRRI, 2005), approximately 
30,000 acre-feet/year of groundwater left the Tularosa basin through evapotranspiration 
under 1995 conditions. 

2.2 GEOLOGY 

The Tularosa Basin is the easternmost extension of the Basin and Range Province of the 
western United States. It was created by Cenozoic extensional, or normal, faulting of a 
sequence of Precambrian- through Tertiary-age sedimentary and igneous rocks. These rocks 
are exposed in the fault scarps bounding the basin floor. The basin is a graben, or 
downthrown block, bounded by the upthrown fault blocks of the San Andres and Sacramento 
Mountains. A geologic map of the Tularosa Basin is provided as Figure 2.2; a generalized 
cross-section of the Basin is provided as Figure 2.3. 

During the Permian period of the Paleozoic era (approximately 270 million years ago), 
southern New Mexico was covered by a shallow sea. Limestone and sandstone were 
deposited, forming thick sedimentary units. Toward the end of the Mesozoic era 
(approximately 70 million years ago), major mountain building activities formed the Rocky 
Mountains. During these events, southern New Mexico emerged from the ocean as the 
earth's crust upwarped gently in that area. During the Cenozoic era (beginning 
approximately 70 million years ago), basin and range formation was initiated in what is now 
the southwestern United States. Approximately 10 million years ago, Cenozoic faulting 
formed the graben structure known as the Tularosa Basin. During this process, arched 
portions of rock collapsed between large-scale, north:-south trending faults. The Tularosa 
Basin is a central downthrown area, bounded on the east and west by fault block mountains. 
Bedded Permian strata can be seen along. the faces of the Sacramento and San Andres 
Mountains. Permian limestones also occur west of the Base in a low bedrock outcrop near 
Hurtz Spring. Sediments have been filling the basin continuously since its formation. 

Recently (less than 10 million years ago), lava flows erupted along existing fault planes 
created during active basin development. The Carrizozo lava flow north of the Base is an 
example of such an eruption. 

Permian Huew and Y eso Limestones are exposed in a north-south bedrock high beginning 
south of Holloman AFB in the Jarilla Mountains and trending north through Tres Hermanos 
and Twin Buttes. The bedrock high extends through a small outcrop near Hurtz Spring west 
of the Base and through Tularosa Peak on the Base north of the test track. A schematic 
east-west cross-sectional view of the southern basin is shown in Figure 2.3. The bedrock 
outcrops represent a large, buried, down-faulted block. The fault block is tilted to the east 
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slightly and plunges to the north. The fault is en-echelon to the basin-forming fault at the 
base of the Sacramento Mountains. The fault is buried by sedimentary deposits in the 
Holloman area, but is suspected to trend north-south in line with the bedrock outcrops 
described. This tilted fault block divides the larger Tularosa Basin/White Sands area from 
the Alamogordo sub-basin. The schematic cross-section shows the relationship between the 
Tularosa Basin and Alamogordo sub-basin. West of Holloman AFB (near Hurtz Spring}, the 
main Tularosa Basin begins. It is bounded on the east by the near-vertical fault associated 
with the bedrock high between the Alamogordo sub-basin and the main Tularosa Basin, and 
on the west by the fault at the foot of the San Andres Mountains. Fault scarps and aligned 
springs are the predominant physical expression of this faulting. Shallow Permian rocks, 
including the Yeso and Hueco Formations, are the groundwater source for these springs. 
The Y eso Formation outcrops several hundred feet south of Hurtz Spring. 

The Tularosa Basin is a bolson, or a basin that has no surface drainage outlet. Bolson 
deposits refer to sediments carried by water into a closed basin. The bolson fill in the 
Tularosa Basin is derived from the erosion of limestone, dolomite, and gypsum in the 
surrounding mountains. Coarser material is deposited at the base of the mountains while 
finer material is carried to the basin's interior. The bolson fill deposits thin out from 
Alamogordo toward the western edge of the sub-basin, ranging in thickness from 4,000 feet 
near Alamogordo t~ less than 100 feet near Hurtz Spring. Bolson fill deposits are 8,000 feet 
thick or more in the central portion of the Tularosa Basin. 

Near-surface geologic conditions at Holloman AFB have been established during previous 
investigations. The near-surface bolson deposits consist of sediments that are of alluvial, 
eolian, and lacustrine or playa origin. Alluvial fan deposits are characteristically laterally 
discontinuous units of interbedded sands, silts, and clays. The eolian deposits consist of 
gypsum sands. The eolian and alluvial fan deposits are often indistinguishable, because the 
wind simultaneously reworks alluvial fan sediments and deposits gypsum sands, resulting in 
an intermingling of the two. Lacustrine or playa deposits in the area consist of medium to 
high plasticity clays containing gypsum crystals and other salts. Lacustrine deposits are 
juxtaposed with alluvial fan and eolian deposits throughout the Base. A generalized cross 
section across the Base is provided as Figure 2.4. The uppermost deposits (generally top 
15 feet) at the Base are typically silty sands, grading vertically and laterally into silts and 
small lenses of clay and sand, These are typical alluvial fan sediments, which. commonly 
exhibit lateral variability because they are deposited as lobes. A 5 to 8-foot thick clay unit 
grades laterally into silty, clayey sand, which underlies the alluvial sediments. These are 
lacustrine or playa deposits, which typically display less vertical variability than alluvial 
deposits but are also laterally discontinuous. These lacustrine clays are almost always highly 
plastic and contain abundant gypsum crystals. Below the lacustrine clays, sands grade into 
silty sands and are underlain by silts. Lenses/beds of lacustrine clay underlie these 
sediments. 
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· 2.3 SOILS 

The United States Department of Agriculture (USDA) Soil Conservation Service has 
identified two soil associations in the vicinity of Holloman AFB: the Holloman-Gypsum 
Land-Y esum complex and the Mead silty clay loam. The permeability of these soil horizons 
ranges from 4 x 104 to 1 x 10·3 centimeters per second (em/sec). Figure 2.5 shows the 
distribution of the soil types in the vicinity of Holloman AFB, according to the USDA Soil . 
Conservation Service Soil Survey of Otero Area, New Mexico (USDA, 1981). 

Most of the surficial soils at the Base are the well-drained, sandy loam and gypsum of the 
Holloman-Gypsum Land-Yesum complex. The soils of this association are formed from 
alluvial and eolian gypsiferous sediments. The Holloman unit makes up about 35 percent 
(%)of the complex. It is a light brown to pink, very fine, sandy loam with a high gypsum 
content. The soil is moderately permeable, calcareous, and mildly to moderately alkaline. 
The Gypsum Land unit makes up about 30% of the complex. It is soft to hard, white 
gypsum, typically overlain by less than one inch of very fme, sandy loam. The Y esum unit, 
which makes up 20% of the complex, is light brown to pinkish-white, very fine sandy loam 
that is also high in gypsum. It is moderately permeable, calcareous, and mildly alkaline 
(USDA, 1981). 

The Mead silty clay loam soil occurs over a small area of the Base. This soil consists of 
reddish-brown, silty clay loam, clay loam, and clay with a high salt content. It is derived 
from fine grained alluvium deposited over lacustrine sediments. The soil has low 
permeability and available water capacity is low. It is moderately calcareous and moderately 
to strongly alkaline. The soil has a layer of salt that is more soluble than gypsum (USDA, 
1981). 

2.4 SURFACE WATER 

The Tularosa Basin is a closed basin with no surface water drainage. Water is lost to 
evaporation, transpiration, and infiltration, or collects in Lake Lucero, the lowest point in the 
basin located approximately 20 miles southwest of Holloman AFB. 

·The Base is crossed by several southwest-trending arroyos as shown in Figure 2.6, which 
control surface drainage in the undeveloped part of the Base. These arroyos are: Hay Draw, 
in the far northern part of the Base; Malone Draw and Ritas Draw, which· drain into Lost 
River; and Dillard Draw to the east, which runs in a southwesterly direction near the 
southern boundary of the Base toward the sewage lagoons. Lost River, the largest arroyo, is 
dammed near the western boundary of the Base to prevent runoff from the Base from 
entering White Sands National Monument. Runoff from Lost River, Malone Draw, and 
Ritas Draw collects in the dammed area and either evaporates or infiltrates. 

Air Force Center for Environmental Excellence 
M:\Projects\AFC _(l02 _ 037 _ 04 _ 03 _ 05\ltl~.690.doc 2-4 HGL 2/511fYJ7 



HGL-Supplemental RFI, LF-19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

2.5 HYDROGEOLOGY 

Groundwater occurs in unconfined conditions in the unconsolidated bolson deposits beneath 
Holloman AFB. The primary source of recharge for groundwater in the bolson aquifer is 
percolation of rainfall and stream infiltration through the coarse, unconsolidated alluvial fan 
deposits along the western flank of the Sacramento Mountains. Water migrates. downward 
into the bolson fill aquifer and flows downgradient through progressively finer-grained 
sediments into the basin. The depth to groundwater decreases from 270 feet (or more) near 
the mountains to less than 5 feet to 50 feet below the ground surface (bgs) at Holloman AFB. 
The hydraulic gradient is steep in the recharge zones at the base of the mountains, but then 
flattens out as groundwater migrates into the valley. Results of the 1992 RI indicated that 
groundwater gradients at the Base are very low, ranging from about 9 x 10-4 to 7 x 10-3 feet 
per foot (ft/ft). Groundwater discharge occurs through evapotranspiration, springs or seeps 
along steep-sided arroyos, or into closed. playa lakes such as Lake Lucero, the regional 
groundwater discharge area. 

Groundwater flow direction at Holloman AFB is influenced by the surface water flow along 
southwest trending arroyos. In general, groundwater flow direction is west and southwest 
depending upon the immediate proximity of these drainage features; a basewide regional 
groundwater elevation contour map is provided as Figure 2. 7. In the southeastern portion of 
the Base, regional groundwater flows southwest, following the Dillard Draw surficial 
drainage system. In the northern portion of the Base, groundwater flows to the west, 
following the Ritas Draw, Malone Draw, and Lost River drainages. An apparent 
groundwater divide exists between these two drainage subsystems. The greatest local effects 
on groundwater flow direction occur at sites located closest to the arroyos. 

HydrauJic conductivity estimates were derived from slug tests performed during previous 
investigations. These estimates and estimates of seepage velocity are presented on a site by 
site basis in the site-specific sections of this report. 

Groundwater in the Tularosa Basin is of potable quality at the recharge areas in close 
proximity to the Sacramento Mountains, but becomes increasingly mineralized as it flows 
downgradient toward the interior of the basin. This natural degradation of water quality can 
be attributed to slow groundwater migration from recharge to discharge areas and the 
presence of readily soluble minerals in the bolson sediments. The groundwater beneath 
Holloman AFB is considered unfit for human consumption because it naturally exceeds total 
dissolved so,ids (TDS) and sulfate thresholds. TDS values presented in the 1992 RI report 
ranged from 1,600 milligrams per liter (mg/L) to 66,000 mg/L, averaging over 17,000 mg/L 
(Radian, 1992a). Sulfate and chloride average concentrations were on the order of 4,000 
mg/L and 6,000 mg/L, respectively (Radian, 1992a). Using the Guidelines for Groundwater 
Classification Under the EPA Groundwater Protection Strategy (USEPA, 1986), the groundwater 
at Holloman AFB can be classified as IIIB, i.e. not a source or a potential source of drinking 
water. Class III groundwater is characterized as having a TDS concentration greater than 
10,000 mg/L and a low degree of interconnection to adjacent surface waters or groundwaters 
of a higher class. 
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HGL-Supplemental RFI, LF-19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

3.0 INVESTIGATION ACTIVITIES 

The supplemental RFI field activities conducted at LF-19, LF-21, LF-22, and LF-23 were 
designed to satisfy NMED's requirements for additional characterization prior to approving No 
Further Action under NMED Criterion 5, namely that the site has been adequately 
characterized and the available data indicate that contaminants pose an acceptable level of risk 
under current and projected future land use. Specifically, NMED requested that the additional 
characterization activities include the following: 

• Further refine the landfill boundaries; 
• Characterize the landfill waste material (if present); and 
• Quantitatively evaluate the soil quality beneath the landfill if hazardous materials 

were found in the landfill. 

To satisfy the above investigation requirements, a two phased supplemental RFI was conducted 
at the four landfills. The Supplemental RFI for the landfills consisted of a geophysical survey 
(Phase I) followed by trenching and soil sampling, if warranted (Phase II). The geophysical 
survey results (Phase I) were used to refine landfill boundaries, locate potential disposal areas 
within the landfills, and potential contaminant hotspots that would then be targeted for 
trenching and, if applicable, soil sampling. All field activities were conducted according to the 
project work plans (HGL, 2005a 2005b, and 2006b) as refined during a NMED site visit 
(HGL, 2006c). Minor deviations to the proposed work occurred and are described in detail 
below and in the site-specific sections of this report. 

3.1 GEOPHYSICAL SURVEYING 

Non-invasive geophysical surveying, consisting of a terrain conductivity survey and magnetic 
survey, was conducted at the four landfills in late September and early October 2005 to 
delineate the landfill boundaries, identify potential waste disposal locations within the landfill 
boundaries, and determine the presence/absence of subsurface magnetic anomalies that would 
be targeted for investigation during the trenching phase of the investigation. 

The geophysical survey results were presented in a technical memorandum (HGL, 2006b), 
submitted to NMED in January 2006 as Appendix A of the Response to Notice of Deficiency 
(NOD), Supplemental RFI Work Plan (HGL, 2006a). The technical memorandum described 
the geophysical survey field activities, discussed the results of the surveys, and presented 
conclusions and recommendations based on the data. 

The information, results, and conclusions provided in the technical memorandum are included 
below and in the associated site-specific sections of this report. In addition, a copy of the 
geophysical survey report is included in this report as Appendix A. 

3.1.1 Terrain Conductivity Surveying 

A Geonics Limited Model EM-31 Mark2 terrain conductivity instrument was utilized to 
measure lateral soil conductivity changes at the sites. Due to the high naturally conductive 
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soils encountered at Holloman AFB, the metal-detection (in-phase) component of the 
electromagnetic survey was adversely and significantly compromised and could not be used as 
proposed in the RFI work plan. Consequently, the electromagnetic survey strategy was 
modified to utilize only the quadrature (conductivity) component of the electromagnetic 
method. A magnetometer was used to detect buried metallic debris as described in the next 
section. 

The EM-31 Mark2 system operates on magnetic induction and Maxwell's Law, whereby an 
electromagnetic field is transmitted through the soil, and the associated electrical field current 
is ultimately picked up by the receiver and correlated directly to soil conductivity. The 
Mark2's fixed intercoil spacing of 3.66 meters (12 feet) produces an ellipsoidal 
electromagnetic field that is approximately 20 feet wide and 40 feet high and typically 
penetrates subsurface soils to a depth of 20 feet and laterally 10 feet. 

At LF-23, the electromagnetic survey was conducted on 10-foot line spacing. At LF-19, 
LF-21, and LF-22, the electromagnetic surveys were conducted utilizing a 20-foot line 
spacing. A 2 reading per second sampling rate was employed for all seven electromagnetic 
surveys, which translates to a station spacing of every 1.5 feet along each line. 

3.1.2 Magnetometer Surveying 

Geometries, Inc. Model G-858 and Model G-856 total-field magnetometers were utilized for 
magnetic surveying at the sites. The G-858 magnetometer with a single sensor total-field 
configuration was utilized for surveying activities. The G-856 unit was employed strictly as a 
site-specific fixed based station, recording changes in the Earth's daily (diurnal) magnetic field 
when magnetic surveys were being conducted. Readings from the fixed base station surveys 
were subsequently used to correct the total-field magnetic survey data for diurnal changes, 
yielding true residual data. 

Calibration testing of the G-858 magnetometer at Holloman AFB indicated that a 2-meter line 
spacing provided 100% survey coverage. Therefore, a 2-meter line spacing was employed. A 
10 reading per second sampling rate, translating to a station spacing of 0.3 feet, was selected 
for the magnetic surveys. 

3.1.3 Global Positioning 

A Trimble ApGPS 132, a high-performance Global Positioning System (GPS) receiver was 
utilized to provide precision guidance of the survey lines during the magnetometer and terrain 
conductivity surveys. GPS surveys typically have an accuracy of± 0.5 meters. 

3.1.4 Geophysical Survey Data Processing 

No post-survey data processing was performed on the EM-31 data. Post-survey processing of 
the magnetic data included: global dropout removal, global duplicate time removal, global 
spike removal, custom range despiking, GPS offset, correction for diurnal magnetic field 
changes, and heading error removal. 
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3.2 TRENCHING ACTIVITIES 

3.2.1 Trenching 

Trenching activities were initially proposed in Section 3.2 of the project workplan (HGL, 
2005a) and refined in Section 5 of the Technical Memorandum provided with HGL's response 
to the NOD (HGL, 2006b). Proposed trench locations targeted magnetic anomalies and 
landfill boundaries identified from the geophysical surveys. Three trenches were proposed at 
LF-19, 7 at LF-21, 3 at LF-22, and 4 at LF-23. During an April 24, 2006 site visit, NMED 
requested several additional trenches and "spot trenches" (herein referred to as "test pits") at 
LF-19 and LF-21 (HGL, 2006c). Specifically, the total number of trenches at LF-19 was 
increased from 3 to 4, and 1 test pit was added. The total number of trenches a.t LF-21 was 
decreased from 7 to 3, with addition of 4 test pits to replace the trenches. NMED requested no 
changes to the number of trenches proposed for LF-22 or LF-23. In addition, NMED 
requested trench lengths be increased from the proposed 30 feet to range between 30 and 
100 feet and test pits to be 20 feet in length. 

Trenching was conducted at the four landfills between May 17 and May 22, 2006. All 
trenches and test pits were completed using a track-mounted excavator fitted with a 3 foot 
wide, toothed bucket. An additional test pit was completed at LF-19 based on the presence of 
surface debris observed during a visual inspection of the site prior to initiating trenching 
activities. Trench lengths ranged from 40 to 117 feet, while test pit lengths ranged from 20 to 
45 feet. Specific information on individual trenches and test pits completed at the landfills is 
included in the site-specific sections of this report. 

During propagation of the trenches/test pits, excavated soils and trench/test pit side walls were 
visually inspected for evidence of stained soils, non-native soils (i.e., fill), leachate, landfill 
material, and containers potentially used for the storage and/or disposal of hazardous materials. 
In addition, a photoionization detector (PID) was used to field screen the excavated soils to 
detect the presence of organic vapors. All trenches and test pits were completed to maximum 
depths corresponding to one to two feet below the base of landfill material (if present) 
observed within the associated trench/test pit. After completion of a trench/test pit, the 
excavated soils were backfilled into the trench/test pit in the same sequence as removed. The 
excavator was then used to compact the backfill in the trench. 

3.2.2 Decontamination 

Decontamination of the excavator bucket and all trenching equipment potentially coming into 
contact with excavated soils was conducted prior to and after each sample and between 
trenches. Decontamination activities consisted of brushing off loose soil followed by scraping 
soil that may have become adhered to the excavator bucket. The soil removal was conducted 
over the associated trench. After the soil was removed from the bucket, the bucket was 
washed with a potable water and detergent rinse followed by a potable water rinse. 
Decontamination activities were conducted over temporary decontamination pads set up at each 
site. The generated decontamination wash water was allowed to evaporate. Once the 
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contained water had evaporated, the temporary decontamination pads were deconstructed and 
disposed as municipal waste in a facility-approved waste receptacle. 

3.3 TRENCH SOIL SAMPLING 

Per the work plan (HGL, 2005a) as modified by the associated trenching plan (HGL, 2006b) 
and with NMED concurrence, trench soil sampling would be conducted only if hazardous 
materials were encountered. Hazardous materials included stained soils, unusual solids- or 
fluids leaking from containers (e.g., drums, buckets, etc.) or free phase hydrocarbons. In a 
January 17, 2006 NOD letter, NMED specified that if soil samples were collected, samples 
should be collected immediately beneath the fill material and at the top of the underlying water 
table (NMED, 2006). 

Soil samples were collected from only one trench completed at LF-19. The soil samples were 
retrieved from the trench using the excavator bucket; soil samples submitted for laboratory 
analysis were collected from the undisturbed soil contained within the bucket to minimize the 
potential for cross contamination. Information on LF-19 soil sampling is presented in Section 
4 of this report. · 

In accordance with NMED requirements specified in the NMED January 2006 NOD (NMED, 
2006), NMED was notified of the collected LF-19 soil samples and consulted to determine the 
appropriate analyses. After a review of the site data and inspection of the associated trench, 
the collected samples where submitted for NMED required analyses. Site-specific sampling 
activities are discussed in Section 4. 

3.4 INVESTIGATION DERIVED WASTE 

No investigation derived waste was generated during the Supplemental RFis. All excavated 
soils were used to backfill the respective trenches. All decontamination water was allowed to 
evaporate. 
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4.0 LF-19 (SWMU 105)- GOLF COURSE LANDFILL 

4.1 LOCATION 

LF-19, the Golf Course Landfill, is located due south of Fairway 7 of the Holloman AFB golf 
course and approximately 800 feet north of the· southern Base boundary. Access to the site is 
obtained via a partially asphalt-paved golf cart path and several unpaved service roads 
emanating from the golf cart path. The location of LF-19 with respect to the surrounding 
facility is shown on Figure 1. 2. An aerial photograph of LF-19 is provided as Figure 4 .1. 

4.2 SITE DESCRIPTION 

Landfill LF-19 is approximately two acres in size and encompasses two disposal units (herein 
designated as the "northern" and "southern" disposal units). The two disposal units are 
separated by a narrow, shallow, man-made drainage ditch that trends northeast to southwest. 
Both disposal units are unpaved, primarily undeveloped, and partially vegetated. 

The largest portion of LF-19 is comprised of the northern disposal unit, which lies immediately 
south of the golf course. This unit is bounded to the north and northeast by the asphalt-paved 
golf cart path; to the east by a fenced-in cactus garden, a small salt cedar grove, and an 
aggregate (i.e., sand) stockpile; to the south by the shallow, man-made drainage ditch; and to 
the west by undeveloped, moderately vegetated land. The majority of the northern disposal 
unit is open, unpaved, and primarily clear of vegetation. Vegetation consisting of salt cedars, 
shrubs, and grasses is located primarily along the periphery of the northern disposal unit. The 
golf course historically and currently uses the northern disposal unit for the exterior storage of 
golf course materials and supplies. At the time of the supplemental RFI field investigation, 
sand and mulch piles, slashed vegetation, and grass clippings were observed. Minor amounts 
of concrete rubble were present in the southwestern portion of the disposal area while scrap 
metal and degraded metallic corrugated piping was present southeast of the unit. The slashed 
vegetation and grass clippings were present in the southern portion of the disposal unit. . 

The southern disposal unit is located immediately south of the northern disposal unit, across 
the narrow, shallow, man-made drainage ditch. This disposal unit is characterized primarily 
by a long, linear, east-west trending mound ranging approximately 2 feet above the 
surrounding topography, approximately 150 feet south of the man-made drainage ditch. The 
area between the mound and the drainage ditch is relatively flat, moderately vegetated with 
shrubs, and criss-crossed by several unpaved service roads. Sporadic amounts of scrap metal 
were observed on the surface of the mound. North of the mound, the ground was also 
sporadically littered with scrap metal. To the south of the debris mound, little to no debris was 
observed. 

Photographs of LF-19 are included in Appendix B. 
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4.3 WASTE IDSTORY 

LF-19 was in operation for approximately 10 years between 1968 and 1978. The landfill was 
used primarily as a disposal site for golf course grass clippings; however the RF A indicated 
that unused rodenticides may .have been disposed at the landfill. No other information has 
supported the potential disposal of unused rodenticides at LF-19. 

4.4 ENVIRONMENTAL SETTING 

4.4.1 Topography 

The northern disposal unit of LF-19 is situated on a south facing slope. The upper portion of 
the northern disposal unit is relatively flat with a slight southerly dip, having been partially 
improved by golf course maintenance activities. Further south, the slope of the northern 
disposal area becomes more pronounced and terminates at the man-made drainage ditch which 
runs the entire length of the unit's southern boundary. 

The topography of the southern disposal unit, with the exception of the linear mound, is 
relatively flat. The mound reaches approximately 2 feet above the surrounding grade. South 
of the mound, the topography is relatively flat and appears to be less disturbed as the distance 
from the site increases. 

4.4.2 Geology 

Site-specific LF-19 geologic information provided herein has been compiled from subsurface 
lithologic data obtained during the 1992 RFI (Radian, 1992a) as well as from this supplemental 
RFI. In 1992, one upgradient, MW-19-01, and two downgradient monitoring wells, MW-19-
02 and MW-19-03, were installed, providing subsurface lithology information north and south 
of the landfill. During this supplemental RFI, four trenches and two test pits were completed, 
yielding shallow subsurface soil data within and immediately below the landfill. 

The subsurface soils beneath LF-19 appear to be highly heterogeneous, ranging from silty 
sand, sand, silt, and clay. The northern disposal unit is underlain primarily by silty sand to at 
least 5.5 feet bgs. The silty sand unit is underlain by discontinuous sand and clay lenses that 
thin to the south. Beneath the southern disposal unit, the area is underlain by a thin silty sand 
unit, ranging from one to several feet in thickness. In the vicinity of MW -19-02, the silty sand 
unit is underlain by a 2.5 foot thick discontinuous clay lens from approximately 1 to 3.5 feet 
bgs. Beneath the clay lens, silty sand was encountered to the maximum investigated depth of 
14 feet bgs. To the southeast, the silty sand unit grades into a silt, sand, silt layered unit. 

Within the northern disposal unit, no landfill material was encountered in the shallow 
subsurface. Three trenches (HGLTR19-02 through HGLTR19-04) and one test pit 
(HGLTP19-02) were completed to a maximum depth of 5 feet bgs. Trench HGLTR19-02 was 
completed through the area used to stockpile sand and mulch, while trench HGLTR19-04 and 
test pit HGLTP19-02 were completed in the area covered with grass clippings and a few pieces 
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of concrete rubble. Beneath the stockpiles of mulch. sand and grass clippings, a brown to 
beige, loose, silty sand containing pea-gravel was encountered at the surface to approximately 
1 to 2 feet bgs. This silty sand unit was underlain by a light gray brown to orangish-brown, 
silty sand to the maximum trench depth of 4 feet bgs. These soils appeared to be completely 
undisturbed, and no landfill debris, including organic detritus, was encountered in any of the 
trenches or test pit. In addition, no organic vapors were noted during field screening activities 
conducted with a PID on the excavated soil. 

One trench (HGLTR19-01) and one test pit (HGLTP19-01) was completed in the southern 
portion of LF-19. The soils observed in the southern portion of LF-19 were similar to the soils 
observed in the northern disposal area except in the linear mound. Within the mound, the soil 
was composed of brown to dark brown, silty sand with debris consisting of organic detritus, 
heavily corroded piping, plastic sheeting, and minor amounts of scrap metal. The debris was 
present from the surface to approximately 2 feet bgs, the depth associated with the grade of the 
surrounding topography. Beneath the fill material, light gray brown to orangish-brown, silty 
sand was observed. No organic vapors were detected with a PID. 

Groundwater was not encountered in any of the trenches or test pits completed at LF-19. A 
cross section of LF-19 is included as Figure 4.2. Trench and test pit logs are included in 
Appendix C. 

4.4.3 Soils 

The USDA Soil Conservation Service has identified two soil associations in the vicinity of 
Holloman AFB: the Holloman-Gypsum Land-Yesum complex and the Mead silty clay loam. 
The permeability of these soil horizons ranges from 4xl04 to lx10-3 em/sec (USDA, 1981). 

Based on the Soil Conservation Service Soil Survey of Otero Area, New Mexico, LF-19 is 
underlain by the Holloman-Gypsum Land-Y esum complex. The soils are formed from alluvial 
and eolian gypsiferous sediments. The Holloman unit makes up approximately 35% of the 
complex. The unit is light brown to pink, very fine, sandy loam with high gypsum content, 
moderately permeable, calcareous, and mildly to moderately alkaline. The Gypsum Land unit 
makes up to 30% of the complex and is soft to hard white gypsum typically overlain by less 
than one inch of very fme, sandy loam. The Yesum unit, comprising approximately 20% of 
the complex is light brown to pinkish-white, very fme sandy loam that is also high in gypsum. 
The unit is moderately permeable, calcareous, and mildly alkaline (USDA, 1981). 

4.4.4 Surface Water 

As stated in Section 4.2, a narrow, shallow, man-made drainage ditch separates the LF-19 
northern and southern disposal units. The drainage ditch trends northeast to southwest and 
extends into and receives runoff from the Holloman AFB golf course. During supplemental 
RFI activities, the channel was dry and heavily vegetated with shrubs. No other surface water 
drainage features (e.g., ponds, creeks, channels) were observed crossing, emanating from, or 
lying adjacent to LF-19. Due to the unpaved condition of the site, precipitation falling onto 
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LF-19 would evaporate, infiltrate into the shallow subsurface, or discharge to the man-made 
drainage ditch. 

4.4.5 Hydrogeology 

Depth to groundwater at LF-19 has been observed in the site monitoring wells to range 
between 7 and 11 feet bgs. Based on the LTM sampling event conducted in 2003, 
groundwater flows in a south-southwesterly direction with a gradient of 0.005 ft/ft. Field slug 
tests conducted during the RI investigation yielded an average hydraulic conductivity of 1.34 
feet per day (ft/day). Assuming a porosity of 30%, the groundwater velocity across LF-19 
was estimated to be 0.022 ft/day or 8.15 feet per year (ft/yr) (Radian, 1992a). TDS at the site 
is greater than 10,000 mg/L. 

Groundwater was not encountered in any of the trenches or test pits completed at LF-19. 

4.5 PREVIOUS INVESTIGATIONS 

A detailed discussion of the previo1;1s investigations conducted at LF-19 (i.e., the 1992 Rl and 
five rounds of biennial LTM) is presented within the project work plan (HGL, 2005a). For 
completeness, a brief discussion of the previous investigations is presented below. Previous 
investigation analytical results are summarized on Table 4.1 (RI results) and Table 4.2 (LTM 
results). 

4.5.1 LF-19 Remedial Investigation 

The 1992 LF-19 RI consisted of the installation and sampling of three monitoring wells, 
MW19-01, MW19-02 and MW19-03. MW19-01 was installed upgradient of LF-19 in order to 
assess the local background groundwater quality. Monitoring wells MW 19-02 and MW 19-03 
were installed downgradient of the northern and southern disposal units, respectively, to 
evaluate the groundwater quality emanating from the individual disposal units. Groundwater 
samples collected from the site monitoring wells were analyzed for VOCs, organochlorine 
pesticides, organophosphorus pesticides, polychlorinated biphenyls (PCBs), chlorinated 
herbicides, total metals, anions, and TDS. 

No organochlorine pesticides, organophosphorus pesticides, PCBs, or chlorinated herbicides 
were detected in the groundwater samples. Methylene chloride, a common laboratory 
contaminant, was the only VOC detected; however, due to its detection in other non-site 
related wells, the VOC detection was. considered representative of laboratory blank 
contamination. With respect to groundwater quality parameters and total metals, only chloride 
and cadmium were detected at concentrations exceeding New Mexico Groundwater Quality 
(NMGWQ) standards when compared to upgradientlbackground concentrations. 

RI groundwater analytical results are presented in Table 4.1. Chloride, at a concentration of 
20,000 mg/L, only slightly exceeded the background limit of 19,600 mg/L and is likely 
resultant from the high TDS (42,000 mg/L)) naturally present in the groundwater at this well. 
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The total concentration of cadmium in MW19-03, 11 micrograms per liter (J.Lg/L), slightly 
exceeded the background limit of 8.3 J.Lg/L and the NMGWQ standard for cadmium of 10 
J.Lg/L. It is important to note that the NMGWQ standard is based on dissolved, not total 
concentrations. Therefore, it is unlikely that chloride and cadmium concentrations reflect a 
release to groundwater from LF-19. The RI concluded that suspected wastes at LF-19 have 
not impacted the underlying groundwater. 

A risk assessment was conducted to estimate the potential consequences to human health and 
the environment that could result if contamination at this site is not remediated. The risk 
assessment consisted for four basic steps: data analysis and selection of chemicals of concern; 
identification of exposure pathways and receptors (i.e., skin, ingestion, or inhalation); toxicity 
assessment or discussion of hazards and dose-response relationships associated with each 

. contaminant; and quantification of potential carcinogenic and noncarcinogenic risks. A 
detailed description of the risk assessment is contained in the Draft Final Risk Assessment 
Report for ihe Remedial Investigation-Investigation, Study and Recommendation for 29 Waste 
Sites (Radian, 1992a). 

The human health risks evaluated for this site were based on the possible exposure of off-base 
residents to contaminants in the groundwater reaching an agricultural well. This exposure does 
not currently exist; however, the hypothetical scenario was evaluated to ensure a conservative 
assessment of potential risks associated with this site. The only contaminants present at LF-19 
that cause potential concern are antimony, cadmium, and lead. Since the contaminants of 
potential concern do not have any cancer factors, the carcinogenic risks are unable to be 
calculated. Carcinogenic risk characterization of the site indicates that adverse human health 
effects are unlikely. 

For noncarcinogenic risk to be acceptable, the sum of the Hazard Index (HI) may not exceed a 
value of 1. The HI is the ratio of the chemical intake to a reference dose (the acceptable dose). 
The HI for the site is well below the value of 1, making the noncarcinogenic risk for off-base 
residential exposure within the acceptable range. Therefore, adverse health effects are not 
expected to result from exposure. 

Environmental risk was evaluated using an environmental quotient (EQ). The EQ calculates 
the potential ecological risks associated with the contaminants of concern through the ingestion 
of soil and/or contaminated plants. EQs above a value of 1 represent the possibility of adverse 
environmental effects occurring from the intake of contaminants. No adverse ecological 
effects are expected to occur at sites with an EQ of less than 1. The EQ for the site was 
calculated at a value of 1.2xl0-3 (or 0.0012), which indicates adverse environmental effects are 
unlikely to occur. 

4.5.2 Long Term Groundwater Monitoring 

Based on the results of the RI, Holloman AFB submitted a Decision Document (Radian, 1995) 
concluding a no action remedy was appropriate for LF-19. As part of the no action remedy, 
surface debris would be removed, a plat of survey would be produ~ed, and LTM would be 
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conducted at the site at the request of NMED and USEPA. LTM activities would consist of 
the biennial collection and analysis of groundwater samples from the three onsite wells for 10 
years to ensure any potential future release from the site would be detected. The collected 
groundwater samples were to be analyzed for VOCs, organochlorine pesticides, 
organophosphorus pesticides, chlorinated herbicides, and metals. The decision document was 
signed by the Holloman AFB base commander and NMED in September 1994. 

LTM activities were initiated in 1995. A summary of the groundwater positive detections 
since LTM was initiated in 1995 is provided as Table 4.2. Modification of the required 
analyte list was conducted over the course of the L TM program due to lack of analyte 
detections. After the 1997 LTM event, NMED approved to discontinue monitoring of 
pesticides and herbicides. Subsequent analyte reductions reduced the requited analyte list to 
include only barium, iron, and manganese. With the exception of lead in the first round of 
sampling, no constituents in the downgradient wells were detected above background 
(i.e., up gradient) concentrations and NMGWQ standards. The 2003 LTM event marked the 
fifth biennial sampling event for LF-19. Consequently, . within the 2003 L TM report, cessation 
of LTM and site closeout was recommended (Bhate, 2003). 

4.5.3 Statement of Basis 

In February 2004, Holloman AFB submitted a Statement of Basis (SOB) to NMED requesting 
no further action (NFA) status and a permit modification for the site. After an April 21, 2004 
site visit, NMED informed Holloman AFB that LTM could be suspended; however, NFA for 
LF-19 would only be considered after additional characterization was performed at the site. 
Additional characterization requirements were discussed at the April 21, 2004 meeting and 
summarized in U.S. Air Force (USAF) correspondence dated May 21, 2004 (USAF, 2004) 
and NMED correspondence dated August 10, 2004 (NMED, 2004). 

4.6 SUPPLEMENTAL RFI INVESTIGATION ACTIVITIES 

4.6.1 Geophysical Surveying 

A geophysical survey of LF-19 was conducted in September and October 2005. The 
geophysical survey of LF-19 included both a terrain conductivity survey and magnetic survey. 
Approximately six acres were surveyed, completely covering the 2 acre site. Prior to 
conducting the surveys, both disposal units were visually inspected. Within the northern 
disposal unit, a barbwire fence encloses a cactus garden, stockpiles of sand, soil, and slashed 
vegetation were present, and sections of drainage culvert and metal piping were observed in 
the southeastern portion of the northern disposal area. Within the southern disposal area, a 
few scattered pieces of metallic debris were observed on the surface of the shallow soil 
mounds. 

The area included within the LF-19 geophysical survey is shown on Figures 4.3 (terrain 
conductivity survey map) and 4.4 (magnetic survey map). The results ·of the geophysical 
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survey and proposed trenching locations were presented to NMED in the response to NOD and 
finalized during the April 2006 NMED site visit. 

4.6.2 LandUII Trenching 

On May 22, 2006, four trenches (designated as HGLTR19-01 through HGLTR19-04) and two 
test pits (~esignated as HGLTP19-01 through HGLTP19-02) were completed at LF-19 as 
directed by NMED. Trench HGLTR19-01 was completed across the linear trending mound in 
the southern disposal area, an area containing multiple, small, and dispersed magnetic 
anomalies. Trenches HGLTR19-02 and HGLTR19-03 were completed in the northern disposal 
unit in the area used currently and historically for stockpiling sand, mulch, and gravel. Trench 
HGLTR19-04 was completed in an area of the northern disposal unit containing no magnetic 
anomalies but emitting high conductivity readings. During a visual inspection of this area, 
grass clippings, the primary waste reportedly disposed at LF-19, was observed covering the 
HGLTR19-04 area. Test pit HGLTP19-01 was completed adjacent to one robust magnetic 
anomaly, resulting from the presence of two metal pipes and one corrugated pipe, while test pit 
HGLTP19-02 was completed in an area covered with grass clippings. Test pit HGLTP19-02 
was neither proposed in the project workplan nor requested by NMED during the April 24, 
2006 site visit attended by NMED, Holloman AFB, AFCEE, and HGL. Rather, test pit 
HGLTP19-02 was conducted at the request of the HGL field geologist when during a visual 
inspection of the site, conducted immediately prior to initiating trenching activities, a stockpile 
of grass clippings and several concrete fragments were observed. This area represented one of 
a few locations within the landfill where visual evidence of the predominant waste material 
(i.e., grass clippings) reportedly disposed of at the landfill and possibly containing unused 
canisters of rodenticides was encountered. Test pit HGLTP19-02 was therefore completed to 
evaluate the contents of the grass clippings as well as allow for a visual and potential analytical 
assessment of the soil beneath the grass clippings. The locations of the completed trenches and 
test pits are presented on Figure 4.5. 

The trenches ranged from 32 feet (HGLTR19-03) to 114 feet in length (HGLTR19-02), while 
the test pits ranged from 23 feet (HGLTP19-01) to 10 feet (HGLTP19-02) in length. The 
trench and test pit lengths were completed to adequately evaluate identified geophysical 
anomalies and areas of interest (i.e., areas littered with surface debris and areas historically 
used for material storage). The trenches were completed to maximum depths corresponding to 
1 to 2 feet below observed subsurface debris (HGLTR19-01) or to depths sufficient to 
determine the absence of buried debris. The maximum investigated depths of the trenches and 
test pits completed at LF-19 ranged from 3 to 6 feet bgs. 

Upon completion of a trench/test pit and lithologic logging and waste characterization 
activities, each trench/test pit was backfilled to grade with the excavated soils. LF-19 trench 
and test pit logs are included in Appendix C. 
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4.6.3 Trench Soil Sampling 

During propagation of trench HGLTR19-0l, a substance composed of small bluish crystals was 
observed around several corroded copper pipe fragments. The bluish crystals were observed 
coating the inside of the copper pipe fragments and in the soil immediately adjacent, within 2 
inches, of the corroded copper pipe fragments. The pipe fragments were grouped 
approximately 1 to 2 feet below the surface of the mound, in the southern half of the linear 
trending mound dissected by the trench. No bluish crystals were observed anywhere else in 
the debris/fill material removed from the trench or in the soil underlying the fill material. 
Given the association of the bluish crystals to the corroded copper pipe fragments, the crystals 
were considered to most likely be copper salts derived from the corrosion of the copper pipe 
fragments. 

Mr. David Strasser of NMED visually inspected the LF-19 trenches on May 22, 2006. During 
the NMED inspection, Mr. Strasser was notified of the bluish crystals (Strasser, 2006). After 
inspecting the trench, the bluish crystals, and the. copper pipe fragments, Mr. Strasser 
approved the collection of two soil samples, one from the area containing the bluish crystals 
and one from the soil immediately beneath the fill material. 

Both soil samples were collected from a decontaminated excavator bucket (HGL, 2005a). The 
sample of the bluish crystals and surrounding soil, obtained from 1 to 2 feet bgs, was 
designated as HGLTR19-01-0102. The undisturbed soil immediately beneath the fill material, 
approximately 2 to 3 feet bgs, was collected and designated as HGLTR19-01-0203. The 
collected soil samples were submitted to an offsite laboratory and analyzed, as approved by 
NMED (Strasser, 2006), for organochlorine pesticides, organophosphorous pesticides, 
herbicides, and target analyte list (TAL) metals. 

After completion of the trench and soil sampling activities, the trench was backfilled making 
sure the soil from the area containing the bluish crystals was kept in the same location and 
depth as originally encountered. The analyte sampling scheme is presented as Table 4.3. Soil 
sample data sheets are included in Appendix C. 

4.7 ASSESSMENT OF DATA RESULTS 

4. 7.1 Precision and Accuracy 

Quality control (QC) data, including matrix spike/matrix spike duplicates, surrogates, and 
laboratory control sample (LCS) recoveries were used to assess the precision and accuracy for 
the two LF-19 soil samples. Results from both samples are located within sample delivery 
group 6052408. The following minor issues were identified and resolved during data 
validation: 

• All percent recoveries (%R) for the LCS associated with batch 6152231 met the 
control limits with the exception of a low %R for dinoseb (14%), a herbicide. 
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Consequently, the associated non-detect dinoseb results are non-detect and 
should be rejected (R-flagged). 

• The samples were initially extracted and analyzed within the required holding 
time for soil samples. Due to failure to meet QC criteria in the LCS, the 
samples were re-extracted one day outside of the holding time and re-analyzed. 
The re-analysis results should be considered the definitive results. 
Consequently, all associated results in both samples are non-detect and are 
therefore UJ qualified. 

• All second source %Rs met the QC criteria with the exception of a high percent 
difference (%D) for dichlovos, mevinphos, dimethoate, fensulfothion, and 
famphur. Therefore, all associated results of these organophosphorus pesticides 
have been UJ qualified. 

• Two bracketing continuing calibration verifications (CCVs) are associated with 
the samples in this sample delivery group (SDG). The CCV %Ds were within 
the control limits with the exceptions of mevinphos, naled, dimentoate, methyl 
parathion, malathion, tetrachlovinphos, EPN, azinphos-methyl, and coumaphos. 
Several analytes were out of control in the confirmation runs. However, the 
Contract Laboratory Procedure (CLP) does not specify flagging criteria for 
failure to meet QC criteria in the confirmation run. All associated results for 
the above organophosphorus pesticides are non-detect and have been UJ 
qualified. 

• All %R results for the LCS associated with batch 6157599 met the control limits 
with the exception of a high %R for dementon-S, dimethoate, chloropyrifos,. 
fenthion, malathion, parathion, azinos-methyl, and coumaphos. Consequently, 
all associated organophosphorus pesticide results are non-detect and should be 
UJ qualified. 

4. 7.2 Comparability 

Comparability represents the confidence with which one data set can be compared to another. 
In accordance with the approved Quality Assurance Project Plan (QAPP) (HGL, 2005b}, data 
are comparable when collection techniques, measurement methods, and reporting procedures 
are equivalent for the samples within a sample set. Implementation of appropriate procedures 
for sampling and shipping, as specified in the QAPP (HGL, 2005b}, were performed. Within 
the data sets, it was concluded that results were comparable to each other. 

4. 7.3 Representativeness 

Representativeness was assessed by the use of field duplicate and blank samples. Method and 
field blank samples were analyzed to determine potential contamination from laboratory or 
shipping procedures. Overall, representativeness was considered satisfactory. 
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4. 7.4 Completeness 

Completeness is defined as the percentage of the total number of analytical results requested 
that are judged to be valid, including estimated (J-flagged) values, in accordance with the 
QAPP (HGL, 2005b). Completeness of the laboratory analysis for the two LF-19 samples was 
determined to be 99.9% within acceptable data quality objective limits. 

4.7.5 Usability 

Based on the data review and validation, the analytical data were determined to be useable for 
theidntended purpose. 

4.8 SUPPLEMENT RFI INVESTIGATION RESULTS 

4.8.1 Geophysical Surveying Results 

4.8.1.1 Terrain Conductivity Survey Results 

The results of the LF-19 terrain conductivity survey are depicted on Figure 4.3. Three very 
localized high-conductivity anomalies and one low conductivity anomaly were identified in the 
northern portion of the survey. These anomalies correspond to the barbwire fence present 
around the cactus garden. 

Three large high-conductivity anomalies where identified in the southwestern and southern 
portions of the survey area. Two of these anomalies overlap the previously defined northern 
and southern landfill boundaries of LF-19. The third anomaly was located between the 
northern and southern landfills. These conductivity anomalies are relatively amorphous in 
shape and were not consistent with soil mound trends. In addition, the boundaries of the high 
conductivity anomalies exhibited diffuse borders, indicating that the anomalies reflected either 
highly conductive saturated soils or buried non-magnetic waste, such as grass clippings, the 
primary waste reportedly disposed at LF-19. 

4.8.1.2 Magnetic Survey Results 

Multiple magnetic anomalies were identified within and around LF-19 as shown on Figure 4.4. 
Excluding the magnetic anomalies associated with LF-19 monitoring wells and the barbwire 
fence surrounding the cactus garden, several discrete magnetic anomalies were observed 
primarily in the southeast comer of the northern landfill and dotting the southern disposal area 
and the area east of the southern disposal area. The majority of the identified magnetic 
anomalies corresponded to observed metallic or magnetically susceptible debris on the surface, 
including several sections of corrugated pipe, metal pipe, and scrap metal. However, not all of 
the anomalies present in the southern disposal unit area were observed to be associated with 
surface debris. 
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4.8.1.3 Geophysical Survey Conclusions 

Geophysical surveying of LF-19 confirmed the absence of subsurface metallic anomalies. 
Magnetic surveying identified a few discrete magnetic anomalies associated with areas 
containing metallic or magnetically susceptible surficial debris. The lack of magnetic 
anomalies within the two landfills supports Base records indicating that LF-19 received almost 
exclusiv~ly non-metallic waste. Terrain conductivity results did not imply the presence of a 
landfill. These results were used to select the trenching locations. 

4.8.2 Trenching Results 

Shallow subsurface geologic information regarding the soils and sediments underlying LF-19 
obtained during the trenching investigation is presented in the Section 4.4.2. 

The soils encountered within the trenches (HGLTR19-02 through HGLTR19-04) and test pit 
(HGLTP19-02) appeared to be completely undisturbed and showed no evidence of subsurface 
disposal activities. No landfill material, debris, or waste materials were observed buried in the 
northern disposal unit. Grass clippings, the primary waste reportedly disposed at LF-19, were 
observed solely in the southwestern corner of the northern disposal unit. The grass clippings 
were present only on the surface and did not extend into or mix with subsurface soils. The 
lack of waste material in the subsurface soils is consistent with the lack of conductivity and 
magnetic anomalies at LF-19. 

With respect to the southern disposal unit, fill material was observed only in the northeast
southwest linear trending mound. The fill material consisted of reworked soils, organic 
detritus, over-the-counter bags of topsoil, plastic sheeting, minor amounts of scrap metal and 
pipe fragments. Examination of the mound indicated the fill material never extended below the 
grade of the surrounding topography, meaning no subsurface burial of waste/fill material 
occurred. Rather the waste was either placed within a mound, or the surrounding soil was 
scraped and the recovered debris pushed into a long linear mound. No landfill material was 
observed in the soil north or south of the linear trending mound or beneath the mound at 
approximately two feet bgs. No canisters or drum~ potentially used for the storage or disposal 
of hazardous materials were observed. No soil staining, unusual odors or leachate was 
observed. As discussed previously, a substance composed of bluish crystals was encountered 
immediately adjacent to several small copper pipe fragments. Based on the occurrence of the 
bluish crystals only around the copper pipe fragments and the elevated salt content of the 
surrounding soil, as evident from the terrain conductivity survey, the bluish crystals are an 
insoluble copper salt derived from the corrosion of the pipe fragments. 

4.8.3 Trench Soil Sampling Results 

Positive analytical results obtained from the two LF-19 soil samples are summarized on Table 
4.4. No organochlorine pesticides or herbicides were detected in the two soil samples 
collected from the debris mound. Several organophosphorous pesticides were detected in both 
soil samples with concentrations typically higher in the near surface soil sample 
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(HGLTR19-0l-0102). None of the organophosphorous pesticides concentrations detected in 
the soil samples exceeded respective NMED residential soil screening levels (SSLs). 

Eighteen metals were detected in the two soil samples, with the majority of the metals detected 
at concentrations one to two orders of magnitude higher in the shallow surface soil sample 
HGLTR19-0l-0102. Elevated copper, aluminum, chromium, and manganese concentrations 
were detected in HGLTR19-01-0102, the soil sample containing the bluish crystals. The 
reported copper concentration exceeded the NMED residential SSL for copper. None of the 
metals detected in sample HGLTR19-01-0203, collected within one foot below sample 
HGLTR19-01-0102, were detected at concentrations above NMED SSLs. The presence of the 
bluish crystals only immediately around the copper pipe fragments, the elevated copper and 
associated metal concentrations in shallow soil sample HGLTR19-01-0102, and the lack of 
elevated metal concentrations in the deeper soil sample (HGLTR19-01-0203) support the 
conclusion that the observed bluish crystals are a copper salt formed from the corrosion of 
copper pipe fragments. 

Analytical data sheets are included as Appendix D. 

4.9 CONCLUSIONS 

LF-19 is a two acre disposal area that, according to the RFA, received golf course grass 
clippings from 1968 to 1978. Two disposal units are present, a northern disposal unit, located 
immediately adjacent to the golf course and a southern disposal unit, located south of· the 
northern disposal unit across a narrow, man-made drainage ditch. Unsubstantiated information 
obtained from the RF A indicated that the site may have received unused rodenticides. 
Supplemental RFI activities included a geophysical survey and the completion of four trenches 
and two test pits. 

Investigation of the northern disposal unit identified no buried waste or waste disposal features. 
No evidence of hazardous materials storage or disposal at the unit was obtained. All 
subsurface soils appeared to be completely undisturbed. Groundwater was not encountered in 
any of the trenches or test pits. 

Investigation of the southern disposal unit identified waste in a 2-foot high, northeast-southwest 
linear-trending mound located near the southern boundary of the southern disposal unit. The 
mound consisted of reworked soil, one bag of topsoil, organic detritus, (l few pieces of scrap 
metal, copper piping fragments, plastic sheeting, and polyvinyl chloride (PVC) piping. This 
material was limited solely to the linear mound to a depth corresponding to the grade of the 
surrounding topography. Based on distribution of the waste, it appears the mound was created 
from the accumulation of surface debris scraped from the surrounding area. 

During propagation of a trench through the soil mound, an unusual bluish solid (crystalline) 
substance was observed on and immediately adjacent to several copper pipe fragments buried 
between 1 and 2 feet below the top of the mound. Because the bluish substance occurred only 
on and immediately around corroded copper pipe fragments, the substance was considered to 
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be a copper salt derived from the corrosion of the pipe fragments. Analysis of the bluish 
substance and surrounding soil (HGLTR19-01-0102), further supported the presence of copper 
salts from pipe corrosion. None of the elevated metals were detected above NMED SSLs in 
the soil sample collected below the fill sample (HGLTR19-01-0102) and immediately, within 
0.5 feet, of the disposal area base. No organophosphorus pesticides, organochlorine 
pesticides, or chlorinated herbicides were detected above NMED SSLs in either soil sample. 

4.10 RECOMMENDATIONS 

Debris is present only in a small area of LF-19 and consists primarily of golf course materials. 
Given the type of debris, the lack of contamination and hazardous materials within and beneath 
the disposal area soils, and groundwater sampling results obtained over the last 10 years, NFA 
status is recommended for LF-19 under NMED Criterion 3 (no release to the environment has 
occurred or is likely to occur in the future from the SWMU), and a class III permit 
modification is requested to remove the site from the active corrective action portion of the 
RCRA permit. 
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TABLES 



Table 4.1 
Remedial Investigation Groundwater Analytical Results 

LF-19 (SWMU 105) 

Note: Table presents only constituents detected in ground water at this site. 

USEPA =U.S. Environmental Protection Agency 

MCL = Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

mg/L = milligrams per liter 

p.g/L = micrograms per liter 

-- = No value or standard was found 

J = Detected below the detection limit. 

< = less than associated concentration 

Holloman AFB, NM 

SWMU = solid waste management unit 

AFB = Air Force Base 

NM = New Mexico 

ND = not detected at or above method reporting limit 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

"' NMGWQ Standard for Irrigation Use 

1 Source for Inorganics Values: Radian (1992b). Source for Metals: Radian (1993). 



Notes: \ 
1 Unless otherwise reported, no VOC:s were detected prior to 2001 using USEPA Method 8260B. 

(USEPA Method 8260A was used to analyze for VOCs in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using USEPA Methods 6010B Trace & 7470A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
3 Unless otherwise reported, no organochlorine pesticides were detected prior to 1999 using USEPA Method 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
• Upgradient monitoring well 

CRDL = Contract-required Detection Limit 

IDL = Instrument Detection Umit 

N A = not analyzed 

ND = not detected at or above method reporting limit 

VOCs = volatile organic compounds 

~giL = micrograms per liter 

- = No value or standard was found 

SWMU = solid waste management unit 

AFB = Air Force Base 

NM = New Mexico 

USEP A = U.S. Environmental Protection Agency 

NMGWQ = New Mexico Groundwater Quality 

< = less than associated concentration 

Table 4.2 
Long Term Groundwater Monitoring 
Analytical Results LF-19 (SWMU 105) 

Holloman AFB, NM 

l&hnratpcy qualifiers-assigned as a result of internal laboratory data assessment procedures. 

B • Value less than CRDL but greater than or equal to IDL. 

J · Estimated value less than CRDL but greater than or equal to IDL. 

UB • Qualifies aS non-detect due to presence of analyte in associated laboratory blank. 
JJSEpA OUa!jfiers-assigned as a result of independent data validation. 

(J) • Estimated value 

(UJ) • Estimated value below the reporting limit. 

(U) Compound was analyzed for but not detected. 
2003 yaUdatjon Oualjfiers 

J • Estimated value detected less than the CRDL but greater than the reporting limit. 

U • Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ • Estimated as a non-detect at the detection limit. 

Results in BOLD and iUZliCJ exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOLD and iUZliCJ exceed NMGWQ Standards for Human Health and are greater than the background and up gradient values. 

Results in italiCJ exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

Radian (1993) 

P 'of2 



Table 4.2 
Long Term Groundwater Monitoring 

Analytical Results LF-19 (SWMU 105) 
Holloman AFB, NM 

1 Unless otherwise reported, no VOCs were detected prior to 2001 using USEPA Method 82608. 

(USEPA Method 8260A was used to analyze for VOCs in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using USEPA Methods 60108 Trace & 7470A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

' Unless otherwise reported, no organochlorine pesticides were detected prior to 1999 using USEPA Method 8081A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
4 Up gradient monitoring well 

CRDL = Contract-required Detection Limit 

JDL = Instrument Detection Limit 

NA = not analyzed 

ND = not detected at or above method reporting limit 

VOCs = volatile organic compounds 

pg/L = micrograms per liter 

- = No value or standard was found 

SWMU = solid waste management unit 

AFB = Air Fott:e Base 

NM = New Mexico 

USEPA = U.S. Environmental Protection Agency 

NMGWQ = New Mexico Groundwater Quality 

< = less than associaled concentration 

I .aborarncy gualificrs assigned as a result of internal laboratory data assessment procedures. 

B- Value less than CRDL but greater than or equal to IDL. 

J - Estimated value less than CRDL but greater than or equal to IDL. 

UB - Qualifies as non-detect due to presence of analyte in associated laboratory blank 
I JSEpA Qualifiers assigned as a result of independent data validation. 

(J) - Estimated value 

(UJ) - Estimated value below the reporting limit. 

(U) Compound was analyzed for but not detected. 
2003 Yalidatjon Ona!jfien 

J - Estimated value detected less than the CRDL but greater than the reponing limit. 

U - Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ - Estimated as a non-detect at the detection limit. 

Results in BOW and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOW and italics exceed NMGWQ Standards for Human Health and are greater than the background and up gradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

Radian (1993) 
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HGLTR19-0l-0102 

HGLTR19-01-0203 

Notes: 

SWMU = solid waste mangement unit 

AFB = Air Force Base 

NM = New Mexico 

TAL = target analyte Jist 

Table 4.3 
Soil Sample Analytical Scheme 

LF-19 (SWMU 105) 
Holloman AFB, NM 

Soil sample of landfill material containing 
bluish crvstals associated with 

Soil sample of undisturbed soil directly beneath 
landfill material 

X 

X 

X X X 

X X X 



Notes: 

Table 4.4 
Soil Analytical Results 

LF-19 (SWMU 105) 
HoUoman AFB, NM 

(I) Ollordane NMED SSL value used as surrogate for alpha-chlordane and ganuna-chlordane. 

<2l Endosulfao NMED SSL value used as surrogate for endosulfao I and endosulfao sulfate. 

<'l Endrin NMED SSL value used as a surrogate for endrin aldehyde. 

(<) Hexavalent chromium NMED SSL value used as a surrogate for chromium. 

pglkg = micrograms per kilogram 

mglkg = milligrams per kilogram 

NMED = New Mexico Environment Department 

SSL = soil screening level 

ND = mt detected at or above method reponing limit 

AFB = Air Force Base 

SWMU = solid waste management unit 

NM = New Mexico 
NA = mt analyzal 

1 = positive delectioo below reponing limit but above method detection limit 

Gray shaded and bolded aoalyte concentrations indicate ana1yte concentrations above one or more screening criteria values shown. 

Bolded screening criteria values are those values exceeded by ao analyte concentration. 
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HGL-Supplemental RFI, Landfills LF-19, LF-21, LF-22, and LF-23- Holloman AFB, Alamogordo, New Mexico 
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LF-19 Site Map 
Holloman AFB 
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5.0 LF-21 (SWMU 116) -WEST AREA LANDFILL NO. 2 

5.1 LOCATION 

LF-21, West Area Landfill No. 2, is located east of the Solar Observatory (Building 910) , in · 
the southwestern corner of the intersection of Observatory Road and Forty-Niner A venue. The 
location of LF-21 with respect to the surrounding facility and the other landfills is shown on 
Figure 1.2. An aerial photograph of LF-21 is provided as Figure 5.1. 

5.2 SITE DESCRIPTION 

LF-21 is an undeveloped; slight to moderately vegetated parcel of land approximately three 
acres in size. The site is unpaved, and vegetation, consisting primarily of salt cedars and 
shrubs, is present in shallow. depressions and around/within small debris mounds. The thickest 
concentration. of vegetation is present along the northern and eastern unit boundaries. 

The site is bounded to the north by Observatory Road, to the west by Forty-Niner A venue, and 
to the south and east by undeveloped land. Access to LF-21 is unrestricted. A large, green
painted, metallic storage box and several fox holes, constructed of sand bags, are present in the 
western portion of LF-21. The presence of the storage box and the fox holes indicates LF-21 
has been used and possibly continues to be used for military training exercises. Although the 
north-central portion of the unit is clear of vegetation, no defined service roads (paved or 
unpaved) have been observed at the site. 

Debris, consisting of a mixture of concrete and asphalt rubble, terra cotta pipe fragments, 
metal piping, green and white colored PVC pipes, a wood door, metal cables, and rebar is 
present on the surface in discrete piles located throughout LF-21. The debris occurs primarily 
in distinct mounds that are typically less than one foot above the grade of the ·surrounding 
topography. 

Photographs of LF-21 are included in Appendix B. 

5.3 . WASTE IDSTORY 

LF-21 was reportedly used for the disposal ofpaper bags, food, cans, boxes, boards, and tree 
limbs from the early 1970s (assumed) to 1977. According to one interviewee, some 55-gallon 
drums were also observed during the active period of the landfill. Disposal operations were 
stopped after the site was identified as an unapproved landfill. 

5.4 ENVIRONMENTAL SETTING 

. 5.4.1 Topography 

The topography of LF-21 is relatively flat with a slight overall southwesterly dip. A slight 
· hummocky topographic appearance is present in some areas of LF-21 , reflecting the scattered 

presence of discrete debris mounds typically less than one foot above the surrounding grade. 
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Along the central northern boundary, a 2 to 3 foot high rise is present prior to reaching 
Observatory Road. The height of the rise decreases, disappearing to the east at the intersection 
of Observatory Road and Forty-Niner A venue and decreasing to approximately 1 to 1.5 feet 
above the surrounding topography to the west. The remaining landfill boundaries blend into 
the surrounding topography and are not visually discernable. Shallow depressions, less than 1 
to 2 feet deep, are present but typically only occur along the northern site boundary. 

5.4.2 Geology 

Site-specific LF-21 geologic information provided herein has been compiled from subsurface 
lithologic data obtained dilring the 1992 RFI (Radian, 1992a) as well as from this supplemental . . 

RFI. In 1992, one upgradient, MW-21-01, and three downgradient, MW-21-02 through 
MW-21-04, monitoring wells were installed, providing a suqsurface lithology north and south 
of the landfill. During this supplemental RFI, 3 trenches and 4 test pits were completed 
yielding shallow subsurface ~oil data withm and immediately below the landfill . 

According to the 1992 RI, the upper 15 feet of LF-21 is composed of interfingered units of 
silts, sands, silty sands, and clayey sands. A geologic cross-section of LF-21, obtained from 
the 1992 RFI (Radian, 1992a), is included as Figure 5.2. According to the cross section, the 
surface soil of LF-21 is composed of a 2 to 4 foot thick silt unit. The silt unit is underlain by a 
thick sequence of silty sands to the maximum investigated depth of 15 feet bgs. Lenses of 
sand, clayey sand, and silt were observed interfingering the silty sand unit in the central and 
northern portions of the cross-section. 

Within the confines of the landfill unit. fill material consisting primarily of construction debris 
(e.g., concrete and asphalt rubble, pipe fragments, rebar, etc.) was present sporadically from 
the surface to 2 to 5 feet bgs. The soil surrounding the debris consisted of light brown, dry, · 
silt in the northern portion of LF-21 and a light brown, dry to damp, silty sand in the central 
and southern portions of LF-21. Beneath the fill material, a brown to orangish-brown, damp 
to moist, silty sand was observed to 6 feet bgs, the maximum depth trenched. Groundwater 
was not encountered in any of the trenches or test pits completed at LF-21. Trench and test pit 
logs are included in Appendix B. 

5.4.3 Soils 

The USDA Soil Conservation Service has identified two soil associations in the vicinity of 
Holloman AFB: the Holloman-Gypsum Land-Yesum complex and the .Mead silty clay loam. 
The permeability of these soil horizons ranges from 4x104 to 1xl0-3 em/sec (USDA, 1981). 

Based on the Soil Conservation Service Soil Survey of Otero Area, New Mexico, LF-21 is 
underlain by the Holloman-Gypsum Land-Yesum complex. The soils are formed from alluvial 
and eolian gypsiferous sediments. The Holloman unit makes up approximately 35% of the 
complex. The unit is light brown to pink, very fme, sandy loam with high gypsum content, 
moderately permeable, calcareous, and mildly to moderately alkaline. The Gypsum Land unit 
makes up to 30% of the complex and is soft to hard white gypsum typically overlain by less 
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than one inch of very fme, sandy loam. The Y esum unit, comprising · approximately 20% of 
the complex is light brown to pinkish-white, very fme sandy loam that is also high in gypsum. 
The unit is moderately permeable, calcareous, and mildly alkaline (USDA, 1981). 

5.4.4 Surface Water 

No surface water drainage channels or features (e.g., drainage swales) are presented adjacent 
to or dissect LF-21. Very shallow depressions are present along the northern boundary of the 
unit adjacent to Observatory Road. The presence of the depressions is most likely attributable 
to former road grading activities associated with Observatory Road. 

Given the unpaved condition of LF-21, precipitation falling onto LF-21 will either evaporate or 
infiltrate into the shaliow subsurface. 

5.4.5 Hydrogeology 

Depth to groundwater at LF-21 was observed to range from 6.5 to 9 feet bgs(Bhate, 2003). 
Based on the LTM sampling event conducted in 2003, groundwater flows in a southwesterly 
direction with a gradient of 0.005 ft/ft (Bhate, 2003) . Field slug tests conducted during the RI 
investigation yielded an average hydraulic conductivity of 2. 79 ft/day. Assuming a porosity of 
30%, the groundwater velocity across LF-21 was estimated to be 0.047 ft/day or 17.16 ft/yr. 
TDS at the site is greater thari 10,000 mg/L. 

Groundwater was not encountered in any of the trenches or test pits completed at LF-21. 

5.5 PREVIOUS INVESTIGATIONS 

Previous investigations conducted at LF-21 included the 1992 RI (Radian, 1992a) and five 
L TM sampling events. A detailed discussion of the RI and LTM sampling results is presented 
in Section 2.2.4 of the supplemental work plan (HGL, 2005a) . For report completeness, a 
brief discussion of the previous investigations and associated sample results is provided below. 

5.5.1 LF-21 Remedial Investigation 

The 1992 LF-21 RI consisted of the installation and sampling of four rrionitoting wells , 
MW21-01, MW21-02, MW21-03, and MW21-04. MW21-0l was installed upgradient of 
LF-21 in order to assess the local background groundwater quality. Monitoring wells 
MW21-02 through MW21-04 were installed downgradient of the landfill to evaluate the 
groundwater quality emanating from the individual disposal units. Groundwater samples 
collected from the site monitoring wells were analyzed for VOCs, ·organochlorine pesticides , 
organophosphorus pesticides, PCBs, chlorinated herbicides, total metals, anions, and TDS. 

RI groundwater analytical results are presented in Table 5 .1 . Organochlorine and 
organophosphorus pesticides, PCBs, and chlorinated herbicides were not detected in any of the 
samples . With the exception of methylene chloride, attributable to laboratory contamination 
due to its presence in blanks, no VOCS were detected in MW21-0l, MW21-02, and 
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MW21~04. Benzene, ethylbenzene, styrene, toluene, and xylenes were detected at estimated 
concentrations below detection limits in MW21-03, well below standards. Only cadmium 
(24 t-tg/L in MW21-02) was detected at a concentration above background and NMGWQ 
standard (10 t-tg/L). The 24 t-tg/L cadmium concentration reported for monitoring well 
MW21-02 represents a total cadmium concentration, NMGWQ standards are based on 
dissolved metals concentrations. A direct comparison of the total cadmium concentration 
against a dissolved metal groundwater quality standard is not applicable. Risk characterization 
of the LF-21 data concluded that the site does not present an unacceptable risk even under 
worst-case exposure conditions . 

5.5.2 Long Term Groundwater Monitoring 

Based on the results of the RI, Holloman AFB submitted a Decision Document (Radian, 1995) 
concluding a no action remedy was appropriate for LF-21. As part of the no action remedy, 
surface debris would be removed, a plat of survey would be produced, and LTM would be 
conducted at the site at the request of NMED and USEPA. LTM activities would consist of 
the biennial collection and analysis of groundwater samples froni the three onsite wells for 10 
years to ensure any potential future release • from the site would be detected. The decision 
document was signed by the Holloman AFB base commander and NMED in September 1994. 

LTM activities were initiated in 1995. A summary of the groundwater positive detections 
since LTM was initiated in 1995 is provided as Table 5.2. Modification of the required 
analyte list was conducted over the course of the LTM program due to lack of analyte 
detections. · After the 1997 LTM event, NMED approved to discontinue monitoring of 
pesticides and herbicides. Subsequent amilyte reductions reduced the requited analyte list to 
include only barium, iron, and manganese. As shown on Table 5 .2~ over the history of the 
LTM program, with the exception of iron at MW21-04 in September 2001 and flagging of 
non-detects at elevated detection limits, no constituents in downgradient wells were detected 
above background concentrations and NMGWQ standards. The 2003 LTM event marked the 
fifth biennial sampling event for LF-21 . Consequently, within the 2003 LTM report, cessation 
of LTM and site closeout was recommended (Bhate, 2003) . One additional round of LTM was 
performed in 2005; after this round NMED concurred in correspondence dated 
October 4, 2006, that LTM could cease. 

5.5.3 Statement of Basis 

In February 2004, Holloman AFB submitted a SOB to NMED requesting NFA status and a 
permit modification for the site. After an April21, 2004 site visit, NMED informed Holloman 
AFB that NFA for LF-21 would only be considered after additional characterization was 
performed at the site. Additional characterization requirements . were discussed at the 
April 21, 2004 meeting and summarized in USAF correspondence dated 
May 21, 2004 (USAF, 2004) and NMED correspondence dated August 10, 2004 (NMED, 
2004) : 
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5.6 INVESTIGATION ACTIVITIES 

5.6.1 . Geophysical Surveying 

A geophysical survey of LF-21 was conducted in September and October 2005. The 
geophysical survey of LF-21 included both a terrain conductivity survey and magnetic survey. 
Approximately five acres were surveyed, completely covering the three acre site. Prior to 
conducting the surveys, the site was visually inspected. Debris consisting of asphalt, concrete, 
metal piping, wiring, sheet metal, and a wood door was observed scattered in small piles 
throughout the entire unit. One large green, metallic storage box and several military foxholes 
were also observed. Based on the presence of surficial debris , the geophysical survey was 
extended westward and southward beyond the previously defmed limits of LF-21 to encompass 
five acres . 

The area included within the LF-21 geophysical survey is shown on Figures 5.3 (terrain 
conductivity survey map) and 4.4 (magnetic survey map). The results were used to determine 
trenching locations . 

5.6.2 Trenching 

On May 18 and 19, 2006, three trenches (designated as HGLTR21-01 through HGLTR21-03) 
and four test pits (designated as HGLTP21-01 through HGLTP21-04) were completed at LF-21 
as directed by NMED to maximum depths ranging from 4 and 6 feet bgs. The three trenches 
were located next to three distinct grouping of robust magnetic anomalies. · During a visual 
inspection of the sites proposed for trenching, construction debris (i.e., concrete and asphalt 
rubble, scrap metal, plastic piping, and a wooden door) was observed scattered across the 
surface of all three areas to be trenched. The trenches ranged from 50 feet (HGLTR2l-Ol) to 
114 feet in length (HGLTR21-03). The four test pits were completed in areas containing 
essentially one robust magnetic anomaly. Each trench/test pit was backfilled to grade with 
excavated soils upon characterization of the excavated soils and waste materials, if present. . 

Based on a visual inspection of the test pit locations, test pit lengths were lengthened longer 
than the NMED requested 10 foot length if surficial debris deposits (i .e., asphalt, concrete, 
piping fragments, etc.) suggested a disposal pit or disposal mound greater than 10 feet in 
length. Surficial construction debris was observed at test pit locations HGLTP21-01, 
HGLTP21-03, and HGLTP21-04. Therefore, test pits HGLTP21-01, HGLTP21-03, and 
HGLTP21-04 were lengthened to 45 feet, 20 feet, and 29 feet, respectively. No construction 

. debris was observed at test pit location HGLTP21-02. 

The locations of the completed trenches and test pits are presented on Figure 5.5 : Photographs 
of the trenching activities are included in Appendix A. 
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5.6.3 Trench Soil Sampling 

No hazardous materials, contaminated soils, non-native soils (i.e., fill), landfill leachate, or 
hazardous material storage containers were observed during LF-21 trenching activities based 
on visual inspection and PID field screening results. Consequently, no soil samples were 
collected for laboratory analysis . 

5.7 SUPPLEMENT RFI INVESTIGATION RESULTS 

5.7.1 Geophysical Surveying Results 

5.7.1.1 Terrain Conductivity Survey Results 

The results of the LF-21 terrain conductivitY survey are depicted on Figure 5.3. LF-21 soils 
were identified as being moderately to highly conductive during the terrain conductivity survey 
(Figure 5 .3). Conductivities were generally higher along the southeastern, southern, western, 
and northwestern portions of the survey area. No distinct conductivity patterns suggestive of 
landfill boundaries were discerned from the survey data. 

Several high conductive anomalies were identified; two were within the southeastern portion, 
near Forty-Niner A venue; two were in the north-central portion of the survey area, adjacent to 
Observatory Road; and the one associated with a green metal shed. With the exception of the 
green metal shed anomaly, the remaining high conductivity anomalies exhibited diffuse borders 
suggesting either saturated soil conditions or buried non-metallic debris . Several small, 
localized low conductivity anomalies were detected onsite. These anomalies typically occurred 
in the northeastern corner of the survey area. 

5.7.1.2 Magnetic Survey Results 

Magnetic surveying of LF-21 identified multiple magnetic anomalies that generally occurred 
within four distinct groupings across the survey area (Figure 5.4). The largest magnetic 
anomaly grouping occurred in the southeast portion of the landfill in an area littered with 
surface metal debris. However, based on the visual inspection of the site, surface metal debris 
was observed scattered in piles across the entire survey area. 

· Two of the magnetic groupings occurred in areas corresponding to two of the high conductivity 
anomalies, one in the southeast corner of the survey area and one in the north-central portion 
of the survey area. A third metal grouping was identified in the immediate vicinity of the low 

· conductivity anomaly. 

5.7.1.3 Geophysical Survey Conclusions 

Neither the terrain conductivity nor the magnetic survey data indicates the presence of one 
large distinct landfill. However, based on historic documents, LF-21 reportedly received 
waste consisting of paper bags, food, cans, boxes, boards, and tree limbs . Therefore, landfill 
material may be present with or without exhibiting a magnetic anomaly signature. Several 
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conductivity anomalies were identified but exhibited diffuse boundaries suggesting either the 
presence of highly conductive soils or buried non-metallic waste. Terrain conductivity results 
do not imply the presence of a landfill . 

5. 7.2 Trenching Results 

The landfill material was observed in all of the LF-21 trenches and test pits, ranging in 
thickness from 2 to 5. feet and varying in type and composition of debris . Debris observed at 
LF-21 included primarily concrete rubble up to 3 feet by 4 feet by 0.5 feet in size; degraded 
asphalt rubble; scrap metal; metal, terra cotta, blue PVC, and green PVC piping; plastic 

· sheeting; 3/8-inch rebar; and metal wire/cable. In addition, a section of an old engine, fabric, 
a wood door, and one over-the-counter, 1-gallon, shredded antifreeze plastic container was 
also observed. Typically, the soils surrounding the debris consisted of loose, light brown, silty 
sand; however, in the vicinity of test pit HGLTP21-04, the soil intermixed with · the fill 
material was composed primarily of silt. Groundwater was not encountered within the 
trenches and no evidence of leachate was observed within the fill material. 

Beneath the fill unit, undisturbed soils composed primarily of moderately loose, light brown, 
silty sand was encountered to the maximum excavated trench depth. The contact boundary 
between the fill material and underlying soils was distinct and rather uniform within an 
individual trench/test pit but varied vertically between trenches/test pits . Groundwater was not 
encountered in any of the trenches/test pits. No organic vapors, stained soils , or unusual solids 
and liquids were observed in the soils underlying the fill. 

No canisters, buckets, or drums potentially used for the storage or disposal of hazardous 
materials were encountered at LF-21. A 1-gallon, over-the-counter, antifreeze plastic bottle 
was uncovered in trench HGLTR21-01 ; however, based on the bottle's appearance, the bottle 
was rinsed and ·shredded prior to burial. No stained soils~ petroleum odors, or leachate were 
observed or detected with a PID in the soils comprising and underlying the LF-21 landfill. In 
accordance with the approved trenching plan (HGL, 2006b); no soil samples were collected 
due to the obvious lack of potential contamination within or beneath the LF-21 landfilL 

Photographs of the trenching activities are presented in Appendix B. LF-21 trench and test pit . 
logs are included in Appendix C. 

5.8 CONCLUSIONS 

Supplemental RFI activities, including a geophysical survey and trenching, were completed at 
the requested of NMED for the purpose of obtaining NFA status for LF-21. 

Based on supplemental RFI activities, LF-21 was used for the disposal of construction debris, 
consisting primarily of concrete rubble, asphalt debris, and reworked soil to a maximum depth 
of 5 feet bgs, but also received some municipal waste. Scrap metal; metal and plastic piping; a 
wood door; portion of an old engine; fabric; and one empty over-the-counter, shredded 1-
gallon plastic container were observed at the site. The presence of debris in all 3 trenches and 
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all 4 test pits indicates the area of disposal is slightly larger than historically reported; 
however, the results of the magnetic survey indicate the distribution of magnetically susceptible 
debris · occurs sporadically and generally within the previously defined site limits. 

Neither groundwater nor landfill leachate was encountered in the trenches and test pits. No 
evidence of soil contamination was observed within or beneath the discarded material and no 
canisters, buckets, or drums potentially used to store or dispose hazardous materials were 
observed at the site. 

5.9 RECOMMENDATIONS · 

Given the type of debris comprising LF-21, the lack of contamination and hazardous materials 
within aild beneath the disposal area, and groundwater sampling results over the last 10 years, 
NF A status under · NMED Criterion 5 is recommended, and a class III permit modification is 
requested to remove the site from the active corrective action portion of the RCRA permit. 
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Table 5.1 
Remedial Investigation Groundwater Analytical Results 

LF-21 (SWMU 116) 

Notes: 

Note: Table presents only constituents detected in ·ground water at this site. 

USEPA =U.S. Environmental Protection Agency 

MCL = Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

SWMU = solid waste management unit 

AFB = Air Force Base 

NM = New Mexico . 

mg/L = milligrams per liter 

p.g/L = micrograms per liter 

- = No value or standard·was found. 

I = Positive detected below the detection limit. 

B = Postivitive detection considered a result of laboratory blank contamination. 

Holloman AFB, NM 

JB = Positive detection below the method dection limit and considered a result of laboratory blank contamination. 

< = less than associated concentration 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels . 

A NMGWQ Standard for Irrigation Use 

1 Source for Inorganics Values: Radian (1992b). Source for Metals: Radian (1993). 



Table 5.2 
Long Term Groundwater Monitoring Analytical Results 

LF -21 (SWMU 116) 
Holloman AFB, NM 

Note&: 
1 Unless otherwise repomd, no VOCs were detected prior to 2001 using USEPA Method 82608 . 

(USEPA Method 8260A was used to analyze for VOCs in the 1995 and 1997 programs.) 
1 Unless otherwise reported, no metals were detected using USEPA Methods 60108 Trace & 7470A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

'Unless otherwise reported, no organochlorine pesticides were detected prior to 1999 using USEPA Method 8081A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
4 Upgradient monitoring well 

CRDL • Contract-required Detection Limit 

IDL = Instrument Detection Limit · 

NA = not analyzed 

ND = not detected at or above method reporting limit 

VOCs = volatile organic compounds 

p.g!L = micrograms per liter 

- = No value or standard was found 

SWMU = solid waste management unit 

. AFB = Air Force Base 

NM = New Mexico 

USEPA = U.S. Environmental Protection Agency 

MCL = Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

< z less than auociated concentration 

Results in BOU> and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOU> and italiCs exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

Radian (1993)b 

Pr-t of2 

Laboratory qualificrs·-assigned as a result of internal laboratory data. assessment procedures. 

B - Value less than CRDL but greater than or equal to IDL. 

J - Estimated value less than CRDL but greater than or equal to IDL. 

UB - Qualifies as non-detct due to presence of analyte in associated laboratory blank. 

I !SEPA <Maljfien-assigned as a result of independent data validation. 

(J) - Estimated value. 

(UJ) - Estimated value below the reporting limit. 

(U) Compound was analyzed for but not detected. 

2003 }'a1idatjon·Onalifica 

J - Estimated value detected less than the CRDL but greater than the reporting limit 

U - Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ - Estimated as a non-detect at the detection limit. 
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Long Term Groundwater Monitorillg Analytical Results 

LF-21 (SwMu 116) 

Notes: 
1 Unless otherwise reported, no VOCs were detected prior to 20(Jl using. USEPA Method 82608. 

(USEPA Method 8260A was used to analyze for VOCs in the 1995 and 1997 programs.) 
1 Unless otherwise reported, no metals were detected using USEPA Methods 60108 Trace & 7470A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

'Unless otherwise reported, no organochlori~e pesticides were detected prior to 1999 using USEPA Method 8081A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

' Upgradient monitoring well 

CRDL = Contract-required Detection Limit . 

IDL = Instrument Detection Limit 

NA ~ not analyzed 

ND = not detected at or above method reporting limit 

VOCs = volatile organic compounds 

l'g/L • micrograms per liter 

- = No value or standard was found 

SWMU = solid waste management unit 

AFB = Air Force Base 

NM .= New Mexico 

USEPA =U.S. Environmental Protection Agency 

MCL = Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

< :Q less than associated concentration 

Holloman AFB, NM 

Resulta in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Resulta sbaded in BOLD and iUJlics exceed NMGWQ Standards for Human Health and are greater than. the background and upgradient values. 

Resulta in illllics exceed US EPA or NMGWQ standards but are below background and/or up gradient levels. 
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l,ahnrntriry qyalifiers-assigned as a result of internal laboratory data assessment procedures. 

B ·Value less than CRDL but greater than or equal to ·IDL. 

J • Estimated value less than CRDL but greater than or equal to lDL. 

UB · Qualifies as non-<ieiCt due to presence of analyte in associated laboratory blank. 

EPA QJa1ifiea-assigned as a result of independent data validation. 

(J) • Estimated value. 

(UJ) • Estimated value· blow the reporting limit. 

(U) Compound was an3Jyzed for but not detected. 

2003 Validation Qualifiers 

J · Estimated value detected less than the CRDL but greater than the reporting limit. 

U • Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ · Estimated as a non-detect at the detection limit. 
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6.0 LF-22 (SWMU 115) -WEST AREA LANDFILL NO. 1 

6.1 LOCATION 

LF-22, West Area Landfill No. 1, is located in an arroyo west of the Solar Observatory 
(Building 910) and Observatory Road. LF-22 is approximately 350 feet northeast of landfill 
LF-23. The location of LF-22 with respect to the surrounding facility and the other landfills is 
shown on Figure 1.2. An aerial photograph of LF-22 is provided as Figure 6.1. 

6.2 SITE DESCRIPTION 

LF-22 is an undeveloped, moderately vegetated, rectangular-shaped portion of land, 
approximately three acres in size surrounding a former arroyo. The landfill trends in a 
northeast-southwest direction and is bordered to the east and southeast by an unpaved segment 
of Observatory Road and to the south, northwest and north by undeveloped land. Vegetation 
consists of salt cedars, shrubs, cactus, and grasses. Primarily, the salt cedars are located 
within and immediately around the former arroyo. Access to LF-22 is unrestricted; however, 
the site is located in a secluded portion of the base. 

Debris, consisting almost exclusively of concrete rubble, is present within the former arroyo. 
Several former metal sign posts and a few metal pipes are also present. Photographs of LF-22 
are provided in Appendix B. 

6.3 WASTE IDSTORY 

LF-22 was a former landfill active between 1974 and 1978. The landfill was reportedly used 
for the disposal of plastic sheeting, boxes, and empty cans. Disposal operations were stopped 
after the site was identified as an unapproved landfill. During a records search of the unit, one 
interviewee indicated that some 55 gallon drums were observed during the active period of the 
landfill (HGL, 2005a). 

6.4 ENVIRONMENTAL SETTING 
! 

6.4.1 Topography 

With exception of the arroyo and several concrete rubble piles, LF-22 is flat with a very slight 
west to southwesterly dip. In the northern portion of the unit, a ramp constructed of concrete 
rubble and soil is present, while several small mounds of concrete rubble are present near the 
southern limit of the unit. The arroyo is located along the western edge of the site and filled-in 
with large concrete rubble blocks. The depth of the arroyo ranges from less than 0.5 feet to 3 
feet; however, former landfilling activities have most likely modified the site and arroyo 
topography. 

6.4.2 Geology 

Site-specific LF-22 geologic information provided herein has been compiled from subsurface 
lithologic data obtained during the 1992 RFI (Radian, 1992a) as well as from this supplemental 
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RFI. In 1992, one upgradient, MW-22-01, and two downgradient, MW-22-02 and 
MW-22-03, monitoring wells were installed, providing a subsurface lithology north and south 
of the landfill. During this supplemental RFI, three trenches were completed yielding shallow 
subsurface soil data within and immediately below the landfill. 

According to the 1992 RI, the upper 20 feet of LF-22 is composed of a silty sand unit 
interfingered with lenses of clayey sand, sand, and silt and underlain by clay. A geologic 
cross-section of LF-22, obtained from the 1992 RFI (Radian, 1992a) is included as Figure 6.2. 
Based on the cross section, the soils immediately south of LF-22 are primarily silty sands with 
lenses of sand and silt present from 5 to 15 feet deep to the east and a clayey sand lens from 5 
to 9 feet bgs to the west. Clayey sand was also observed at the surface to 5 feet bgs in the 
south-central portion of LF-22. The silty sand unit is underlain by an interfingered clay unit 
along the western and eastern edges of the sites. 

Within the trenches, a fill unit, composed of concrete rubble and a whitish brown to light 
brown, dry, silt, was observed across LF-22 from the surface to a maximum depth of 2 feet 
bgs in trench HGLTR22-01, 7 feet bgs in trench HGLTR22-02, and 4 feet bgs in trench 
HGLTR22-03. In some portions of the fill unit, the unit was composed almost entirely of 
concrete rubble with the size ranging from pea gravel to boulders (i.e., 6 feet by 3 feet by 
0.5 feet). Beneath the fill layer, a reddish-brown to light beige brown, damp to moist, silty 
sand was present to the maximum depths trenched. LF-22 trench logs are included in 
Appendix B. 

6.4.3 Soils 

The USDA Soil Conservation Service has identified two soil associations in the vicinity of 
Holloman AFB: the Holloman-Gypsum Land-Y esum complex and the Mead silty clay loam. 
The permeability of these soil horizons ranges from 4xl04 to 1xl0-3 em/sec (USDA, 1981). 

Based on the Soil Conservation Service Soil Survey of Otero Area, New Mexico, LF-22 is 
underlain by the Holloman-Gypsum Land-Yesum complex. The soils are formed from alluvial 
and eolian gypsiferous sediments. The Holloman unit makes up approximately 35% of the 
complex. The unit is light brown to pink, very fine, sandy loam with high gypsum content, 
moderately permeable, calcareous, and mildly to moderately alkaline. The Gypsum Land unit 

· makes up to 30% of the complex and is soft to hard white gypsum typically overlain by less 
than one inch of very fme, sandy loam. The Yesum unit, comprising approximately 20% of 
the complex is light brown to pinkish-white, very fine sandy loam that is also high in gypsum. 
The unit is moderately permeable, calcareous, and mildly alkaline (USDA, 1981). 

6.4.4 Surface Water 

Excluding the former arroyo, no surface water drainage features were observed adjacent to or 
crossing LF-22. Due to former landfilling and grading activities, the former arroyo at LF-22 
is no longer an arroyo but appears to be more of a shallow basin. No surface water was 
observed within the former arroyo. Given the unpaved condition of LF-22, rainwater falling 
onto LF-22 will either evaporate or infiltrate into the shallow subsurface. 
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6.4.5 Hydrogeology 

Depth to groundwater at LF-22 was observed to range from 9 to 12 feet bgs (HGL, 2005a). 
Based on the 2003 L TM sampling event, groundwater flows in a southwesterly direction with a 
gradient of 0.004 ft/ft (Bhate, 2003). Field slug tests conducted during the RI investigation 
yielded an average hydraulic conductivity of 1.50 ft/day. Assuming a porosity of 30%, the 
groundwater velocity across LF-21 was estimated to be 0.02 ft/day or 7.3 ft/yr. TDS at the 
site is greater than 10,000 mg/L. 

Groundwater was not encountered in any of the trenches or test pits completed at LF-22. 

6.5 PREVIOUS INVESTIGATIONS 

Previous investigations conducted at LF-22 included a 1992 RI (Radian, 1992a) and five LTM 
sampling events. A detailed discussion of the RI and LTM sampling results is presented in 
Section 2.2.5 of the supplemental work plan (HGL, 2005a). ·For report completeness, a brief 
discussion of the previous investigations and associated sample results is provided below. 

6.5.1 LF-22 Remedial Investigation 

The 1992 LF-22 RI consisted of the installation and sampling of four monitoring wells, 
MW22-01, MW22-02, MW22-03, and MW22-04. MW22-01 was installed upgradient of 
LF-22 in order to assess the local background groundwater quality. Monitoring wells 
MW22-02 through MW22-04 were installed downgradient of the landfill to evaluate the 
groundwater quality emanating from the individual disposal units. Groundwater samples 
collected from the site monitoring wells were analyzed for VOCs, organochlorine pesticides, 
organophosphorus pesticides, PCBs, chlorinated herbicides, total metals, anions, and TDS. 
Similar to other landfill sites, soil sampling was not proposed because of the inherent 
heterogeneity of landfills. 

RI groundwater analytical results are presented in Table 6.1. Only cadmium (11 p.g/L in 
MW22-02) was detected at a concentration above background and NMGWQ standard of 10 
p.g/L. It is 'important to note that the total cadmium concentration is being compared to a 
standard for dissolved cadmium. The pesticides 4,4''-DDE and alpha-BHC were detected at 
low concentrations in downgradient monitoring well MW22-04. No pesticides were detected 
in the other monitoring wells. With the exception of methylene chloride attributable to blank 
contamination, no VOCs were detected in MW22-03 or MW22-04. Some halogenated VOCs 
were detected at estimated low levels in the upgradient well MW22-01, and several non
halogenated VOCS were present at estimated low levels in MW22-02. The risk 
characterization of LF-22 concluded that the site does not present an unacceptable risk even 
under worst-case exposure conditions. 

6.5.2 Long Term Groundwater Monitoring 

Based on the results of the RI, Holloman AFB submitted a Decision Document (Radian, 1995) 
concluding a no action remedy was appropriate for LF-22. As part of the no action remedy, 
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surface debris would be removed, a plat of survey would be produced, and LTM would be 
conducted at the site atthe request of NMED and USEPA. LTM activities would consist of 
the biennial collection and analysis of groundwater samples from the three onsite wells for 10 
years to ensure any potential future release from the site would be detected. The decision 
document was signed by the Holloman AFB base commander and NMED in September 1994. 

LTM· activities were initiated in 1995. A summary of the groundwater positive detections 
since LTM was initiated in 1995 is provided as Table 6.2. Modification of the requir~d 
analyte list was conducted over the course of the LTM program due to lack of analyte 
detections. After the 1999 LTM event, NMED approved to discontinue monitoring PCBs, 
pesticides and herbicides. Subsequent analyte reductions reduced the required analyte list to 
include only arsenic, barium, iron, manganese, and selenium. As shown on Table 6.2, over 
the history of the L TM program, no constituents in downgradient wells were detected above 
background concentrations and NMGWQ sta~dards. 

6.5.3 Statement of Basis 

In February 2004, Holloman AFB submitted a SOB to NMED requesting NFA status and a 
permit modification for the site. After an April21, 2004 site, visit NMED informed Holloman 
AFB that LTM could be suspended, but NFA for LF-22 would only be considered after 
additional characterization was performed at the site. Additional characterization requirements 
were discussed at the April 21, 2004 meeting and summarized in USAF correspondence dated 
May 21, 2004 (USAF, 2004) and NMED correspondence dated 
August 10, 2004 (NMED, 2004). 

6.6 SUPPLEMENTAL RFI INVESTIGATION ACTIVITIES 

6.6.1 Geophysical Surveying 

A geophysical survey of LF-22 was conducted in September and October 2005. The 
geophysical survey of LF-22 included both a terrain conductivity survey and magnetic survey. 
Approximately 3.5 acres were geophysical surveyed, completely covering the site. A visual 
inspection of LF-22 (SWMU 115) was conducted immediately prior to implementing 
geophysical surveying activities. The unit was observed to be a construction debris rubble pile 
within a former drainage swale. Several trees bordered the debris laden drainage swale. The 
area surrounding the debris pile was flat, sparsely vegetated with small shrubs, and contained 
minor amounts of surface metallic debris. 

The area included within the LF-22 geophysical survey is shown on Figures 6.3 (terrain 
conductivity survey map) and 6.4 (magnetic survey map). The results were used to select 
trench locations. 

6.6.2 Landfill Trenching 

On May 18, 2006, three trenches (designated as HGLTR22-01 through HGLTR22-03) were 
completed at LF-22 as directed by NMED to maximum depths ranging from 4 (HGLTR22-01) 
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and 8 feet bgs (HGLTR22-02). Trenches HGLTR22-0l and· HGLTR22-03 were completed 
adjacent to identified magnetic anomalies within the waste unit. Trench HGLTR22-02 was 
completed across the landfill unit. The maximum trench depths correspond to 1 to 2 feet 
below the base of the landfill material. The trenches ranged from 44 feet (HGLTR22-03) to 
117 feet in length (HGLTR22-02). The locations of the completed trenches are presented on 
Figure 3.3. Photographs of the trenching activities are included in Appendix A. 

Upon completion of a trench/test pit and lithologic logging and waste characterization 
activities, each trench was backfilled to grade with the excavated soils. 

6.6.3 Trench Soil Sampling 

No hazardous materials, contaminated soils, unusual solids or fluids, or hazardous material 
storage containers were observed during LF-22 trenching activities based on visual inspection 
and PID field screening results. Consequently, no soil samples were collected for laboratory 
analysis. 

6. 7 SUPPLEMENT RFI INVESTIGATION RESULTS 

6.7.1 Geophysical Surveying Results 

6.7.1.1 Terrain Conductivity Survey Results 

One large low conductivity anomaly was identified at LF-22 (Figure 6.3). The anomaly was 
fairly well defined, roughly oblong in shape, approximately 400 feet long, and averaged 80 
feet in width. The anomaly encompassed the concrete debris laden arroyo observed on site. 
No other anomalies were identified from the survey data. 

6.7.1.2 Magnetic Survey Results 

Numerous magnetic anomalies were identified at LF-22 (Figure 6.4). The majority of the 
magnetic anomalies correspond with the low conductivity anomaly (i.e., the concrete debris 
laden drainage channel). Few metallic objects were observed within and around the concrete 
rubble. This suggests metallic or magnetically susceptible objects may be buried beneath the 
concrete rubble. 

The remaining anomalies outside of the concrete rubble laden arroyo were associated with 
onsite structures (i.e., fencing and monitoring wells) and surface metal debris scattered across 
the survey area. 

6. 7 .1.3 Geophysical Survey Conclusions 

According to base records, LF-22 received waste in the form of plastic sheeting, boxes, and 
empty cans. Geophysical surveying identified one conductivity anomaly and multiple magnetic 
anomalies. The conductivity anomaly and most of the magn~tic anomalies were associated 
with a concrete rubble pile located within a former arroyo. 
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6. 7.2 Trenching Results 

Fill material, consisting almost exclusively of concrete rubble, was observed on the surface 
and within the shallow subsurface of LF-22 to maximum depths ranging between 2 and 7 feet 
bgs. Several metal sign posts, pieces of metal piping, and rebar were also observed on the 
surface and in the shallow subsurface of LF-22. In addition, fragments of plastic sheeting and 
fabric were also observed in the far western portion of trench HGLTR22-02 at 2 to 3 feet bgs. 
Soils surrounding the concrete rubble were typically composed of brown, loose, and dry to 
damp, silty sand (SM). The presence of concrete rubble in the subsurface corresponded well 
to the terrain conductivity anomaly identified at LF-22 during the geophysical survey. 
Groundwater was not encountered within the trenches and no evidence of leachate was 
observed within the fill material. 

Beneath the fill material, undisturbed reddish brown to light beige, moderately soft, damp to 
moist, silty sand containing calcite crystals was observed. No visual or field screening 
evidence was obtained indicating the soil underlying the debris laden fill unit had been 
impacted from hazardous material disposal activities. 

No containers, buckets, or drums used for the storage or disposal of hazardous materials were 
observed in the LF-22. In addition, no soil staining, non-native soils (i.e., fill), landfill 
leachate, or petroleum odors were observed or detected in the soils comprising and underlying 
the LF-22 landfill. In accordance with the approved trenching plan (HGL, 2006b), no soil 

, samples were collected due to the obvious lack of potential contamination within or beneath the 
LF-22 landfill. 

Photographs of the trenching activities are presented in Appendix B. LF-22 trench logs are 
included in Appendix C. 

6.8 CONCLUSIONS 

Supplemental RFI activities, including a geophysical survey and trenching, were completed at 
the request of NMED for the purpose of obtaining NFA status for LF-22. 

Based on supplemental RFI data, LF-22 is a construction debris disposal area used primarily 
for the disposal of concrete rubble. Neither groundwater nor landfill leachate was encountered 
in the completed trenches. No evidence of contamination was observed within the disposed 

· material or beneath the LF-22 landfill, and no canisters, buckets, or drums potentially used to 
Btore or dispose hazardous materials were observed at the site. 

6.9 RECOMMENDATIONS 

Given the type of debris comprising LF-22, the lack of contamination and hazardous materials 
within and beneath the disposed material, and groundwater sampling results over the last 10 
years, NFA status under NMED Criterion 5 is recommended and a class III permit 
modification is requested to remove the site from the active corrective action portion of the 
RCRA permit. 

Air Force Center for Environmental Excellence 
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TABLES 



Table 6.1 
Remedial Investigation Groundwater Analytical Results 

LF -22 (SWMU 115) 

Note: Table presents only constituents detected in groundwater at this site. 
C = Presence and quantitation of analyte confinned by second column analysis. 
J = Detected below the detection limit 
B = Analyte detected in laboratory blank analysis, no blank subtraction perfonned. 
ND = Not Detected, at the reported detection limit. 
- No value or standard was found. 
SWMU = solid waste management unit 
AFB = Air Force Base 
NM = New Mexico 
mg!L = milligrams per liter 
l'giL ~ micrograms per liter 
USEPA =U.S. Environmental Protection Agency 
MCL = Maximum Contaminant Level 
NMGWQ = New Mexico Groundwater Quality 
< = less than associated concentration 
• NMGWQ Ground Water Standard for Irrigation Use 

Holloman AFB, NM 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results sbaded in BOLD and iUJiies exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

1 Source for metals background values: Radian (1993). Source for all other background values: Radian (1992b). 



Table 6.2 
Long Term Groundwater Monitoring Analytical Results 

LF-22 (SWMU 115) 
Holloman AFB, NM 

Notes: 
1 Unless othe<wiJc I<pO<ted, oo VOCs _, dele<:ted prior 10 2001 using USEPA Method 82608. 

(USEPA Method 8260A was used to analyze for VOCs in the 199S aod 1997 programs.) 

')Jnless otherwise I<pO<ted, oo metals were dele<:ted using USEPA Methods 60108 Trace dr. 7470A. 

(USEPA Method 8080A was used 10 analyu: for organochlorine pesticides in the 199S aod 1997 programs.) 

'Unless othe<wiJc reported, oo organochlorine peaticldes were dele<:ted prior 10 1999 using USEPA Method 8081A. 

(USEPA Method 8080A was used 10 analyze for oreanochlorlne pesticides in the 199S aod 1997 programs.) 
4 Upgradieat monitoring weD 

CRDL = Conlnct-required Detection Umit 

IDL • Instrument Detection Umit 

N A • not analyzed 

NO • not detected at or above method reporting limit 
VOCs • volatile organic compounds 

p.g!L = micrograms per liter 

- = No value or sWldard was fouod 

SWMU • solid waste management unit 
AFB = Air Force Base 

NM • New Mexico 

USEPA = U.S. Environmental Protection Agency 

NMGWQ = New Mesieo Groundwater Quality 

< ""' less than associated concentration 
Results in BOLD and ha/ics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOLD and ilalicr exceed NMGWQ S!aodards for Human Heaitb aod are greater tban the background and upgradient values. 

Results in italicr exceed USEPA or NMGWQ sraodards but are below background and/or upgradient levels. 

Radian (1993) 

P· 1 of2 
j 

J aMrarncy qnalifim-asslgned as a result of internal laboratory data assessment procedures. 

B - Value less than CRDL but greater than or equaliO IDL. 

J - estbnated value; less tban CRDL but greater tban or equal to IDL. 

UB - Qualifies as oon-detct due to presence of analyte in associated laboratory blank. 
1 JSEPA Oualjfim-asaigncd 3$ a result of indepcndem data validation. 

(1) - Estimated value. 

(UJ) - Estimated value below the reporting limit. 

(U) Compound was analyzed for but not dele<:ted. 
2003 Yalidatjop Q1alifiers 

J -Estimated value detected less tban the CRDL but greater than the reportlng limit. 

U - Compound was analyu:d for but not dele<:ted. Aualyte result was below tbe CRDL. 

· UJ - Estimated as a non.detect at the detection iimit. 



Table 6.2 
Long Term Groundwater Monitoring Analytical Results 

LF-22 (SWMU 115) 

Notes: 
1 Uoless otherwise reported, no VOCs were detected prior to 2001 using USEPA Method 82608. 

(USEPA Method 8260A was used to analyze for VOCs in the 199S and 1997 programs.) 

'Uoless otherwise reported, no metals were detected using USEPA Methnds 60108 Trace & 7470A. 

(USEPA Method 8080A was used to aoalyze for orgaoocblorine pesticides in the 199S and 1m programs.) 
1 Uoless otherwise reported, no orgaoocblorine pesticides were detected prior to 1999 using USEPA Method 8081A. 

(USEPA Method 8080A was used to analyze for orgaoocblorine pesticides in the 199S and 1997 programs.) 
4 Upgradient monitoring well 

CRDL - Contract-required Detection Limit 

IDL • Instrument Detection Limit 

NA • 1101 analyzed 

ND - not detected at or above method rep:>rting limit 

VOCs • volatile organic compounds 

,.,.giL • micrograms per liter 
- • No value or standard was fouod 
SWMU • solid waste management unit 

AF8 - Air Force Base 

NM • New Mexico · 

USEPA • U.S. Environmental Protection Agency 

NMGWQ • New Mexico Groundwater Qualky 

< • less than associated concentration 

Holloman AFB, NM 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the baclcground and upgradient values. 

Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the baclcgrnund and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below baclcground and/or upgradient levels. 

Radian (1993) 

Page2 of 2 

I.aboratocy gualjfiem-assigned as a result of internal laboratory data assessment procedures. 

8 -Value less than CRDL but greater than or equal to IDL. 

J -Estimated value less than CRDL but greater than or equal to IDL. 

U8 -Qualifies as non-detct due to presence of analyte in associated laboratory blank. 

P · Results of dual-column GC technique differ by more than 25 %; value is lower of the two. 
JJSEPA Oualjfiers-assigned as a result of independent data validation. 

(J) - Estimated value. 

(UJ) - Estkoated value below the reponing limit. 

(U) Compound was analyzed for but 1101 detected, 

200J Validating Qualifiers 

J- Estimated value detected less than the CRDL but greater than the reponing limit. 

U - Compound was analyzed for but 1101 detected. Analyte result was below the CRDL. 

UJ · Estimated as a non-detect at the detecdon limit. 



This page was intentionally left blank. 



FIGURES 



HGL-Supplemental RF/, Landfills LF-19, LF-21, LF-22, and LF-23-Holloman AFB, Alamogordo, New Mexico 

SCALE IN FEET 

Coordinate System: UTM Zone 13, Meters NAD 1983 
I ~_.~~' · 

395200 

File X:IAFC002\Holloman_AFB\T0371Maps\ 
LF_19 _21_22 _23 _Supp _RFI\LF-22.mxd 
Project: AFC002-037-04.-05-03 
Revised: 09/25/06 BF 
Map Source: Holloman AFB 

Legend 
Unit Boundary Implied by Geophysics 

B---B' Cross Section 

Water Line 

Below-Ground Electric 

S Monitoring Well 

Air Force Center for Environmental Excellence 

Figure 6.1 
LF-22 Site Map 
Holloman AFB 



~ 
:::;· 

~ 
;::; 
(I> 

Q 
~ ... 
(I> ..... 

'0> 
..... 

~ 
~· 
~ 
:! 
(I> 
~ 

§. 
~ 
(") 
(I> 

::::::: 
~ 
(") 
(I> 

4041E 
4010 
40lt 

~ ·~· 40$1 
4 ·~· Ill 40~ 
z ~~' ~ 
:II ofOU 

i 
40lt 
40ll 
40!0 

e 402t 
4021 

l 4027 .. 40It 

~ 
402$ 
4024 
(g)) 

40l2 
4021 

4020 
401t 
4011 

B 
lo'W-22 

-04 

0 25 50 

SCALE IN MILES 

VERTICAL EXAGGERATION: 5X 

X ·IAFC002\Ho/loman_AFB\T037\Maps\LF_l9_21_22_23_Supp_RFJ\LF_22_xsection.cdr 
Project: AFC002-037-04-05-03 
Revised: 09125106 BF 
Source: Radian, 1992 

-

I . ------. 

Legend 

fill - f'ill 

~ CL and CH - Cloy 

mmn 14L ond lotH - Silt 

B . SC - Clayey Sand 

[fi] . Slol - Silty Sand 

0 SP - Sand 

NW-
22_01 Lcu:ollon 10 

I Screened lnler.,al 

~ Water Level (04 NOV 91) 

B' 
I.IW-12 

-02 

~ 

Figure 6.2 

4041 
404D 
40lt 
40,8 
40l7 
40!6 
4035 
4CI34 
40lJ 
4031 
40J1 
4030 
402f 
4021 
4027 
<IOU 
A015 
4024 
4023 
40U 
4021 
4020 
4019 
4011 

LF -22 Geologic Cross Section 
Holloman AFB 

~ 
~ 
4 
:;t 

~ 
~ 

i .. 
g 

t 
i!; 
Jj 

~ 
t 
{5 
"15 

if 
~ 
§. 

-~ 
t--< 
§ 
'§:; 
-.. c;;-
t--< 
i"l .._ 
_'0 

t--< 
"1-:i 
I 

t-.,;, _.._ 
t--< 
i"l 
t-.,;, 
_t-..:. 

§ 
I:). 
t--< 
i"l 
t-.,;, ..., 
~ 
<:::> -.. 
0 
:! 
§ 
~ 

-~ 
~ 

w 
~ 

<:::> 

i;t 
_<:::> 

~ 
~ 

~ g· 



HGL- Supplemental RFI, Landfills LF-19, LF-21, LF-22, and LF-23- Holloman AFB, Alamogordo, New Mexico 
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HGL-Supplemental RFI, LF-19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

7.0 LF-23 (SWMU 108)- MOBSS LANDFILL 

7.1 LOCATION 

LF-23, MOBSS Landfill, is located southwest of the Solar Observatory (Building 910), west of 
Observatory Road, and approximately 350 feet southwest of LF-22. The location of LF-23 
with respect to the surrounding facility and the other landfills is shown on Figure 1.2. An 
aerial photograph of LF-23 is provided as Figure 7 .1. 

7.2 SITE DESCRIPTION 

LF-23 is an undeveloped, rectangular-shaped parcel of land, trending in a north-south 
orientation, approximately 3 acres in size. The former landfill is moderately vegetated with 
shrubs, salt cedars (southwestern corner), and cactus. Construction debris consisting of 
concrete and asphalt rubble, metal sign posts, and metal cables was observed throughout LF-23 
but primarily in the southern portion of the unit. To the north, the landfill appears to be 
composed primarily of concrete rubble. Two partially crushed, 1-gallon cans were observed 
along with a hardened black substance in a cement block located in the eastern south-central 
portion of the landfill. In addition, three rusted and fragmented 5-gallon cans were also 
observed in the southwestern corner of LF-23 during the 2005 geophysical survey. 
Photographs of LF-23 are included in Appendix B. 

Several sand bag constructed fox holes and barb wire fencing are present in the southern 
portion of LF-23. The presence of the fox holes indicates the use of LF-23 for military 
training exercises. Numerous unpaved service roads lie adjacent to and cross LF-23 along the 
eastern and southern site boundaries and through the central portion of LF-23. 

7.3 WASTEIDSTORY 

LF-23 was a former landfill that received waste disposal items from 1976 to 1979. During a 
records search of the site, cans of diazinon, dibromochloromethane, and 55-gallon drums of 
unknown contents were reportedly observed at the site. 

7.4 ENVIRONMENTAL SETTING 

7.4.1 Topography 

LF-23 forms the northeastern slope of a borrow pit. The majority of the landfill is relatively 
flat, but minor variations associated with unpaved service roads, drainage rills and swales 
pockmark the surface of the landfill. Excluding the area immediately adjacent to the borrow 
pit slope, the overall dip of the topography is to the west-central portion of the site. In the 
southern portion of LF-23, the elevation difference between the top of the hmdfill unit and the 
base of the borrow pit is approximately 5 feet. Further north, the elevation difference between 
the top of the landfill unit and the borrow pit decreases and becomes non-existent in the central 
and northern portions of the landfill. The base of the borrow pit, in the vicinity of LF-23, is 
flat with an overall gentle, south-dipping slope. 

Air Force Center for Environmental Excellence 
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HGL-Supplemental RF1, LF-19, LF-21, LF-22, and LF-23-Holloman AFB, New Mexico 

7 .4.2 Geology 

Site-specific LF-23 geologic information provided herein has been compiled from subsurface 
lithologic data obtained during the 1992 RFI (Radian, 1992a) as well as from this supplemental 
RFI. In 1992, one upgradient, MW-23-01, and three downgradient, MW-23-02 through 
MW-23-04, monitoring wells were installed, providing a subsurface lithology north and south 
of the landfill. During this supplemental RFI, four trenches were completed yielding shallow 
subsurface soil data within and immediately below the landfill. 

According to the 1992 RI, the upper 15 feet of soil immediately west and southwest of LF-23 
is composed of interfmgered units of clay, silt, and silty sand. A geologic cross-section of 
LF-23 obtained from the supplemental RFI work plan is included as Figure 7 .2. Immediately 
west of the landfill, within the former borrow pit, clay was observed at the surface to 5 to 
10 feet bgs. The clay unit vertically interfmgered with a silt unit from 5 to 10 feet bgs to the 
northwest, and the unit horizontally and vertically interfmgered with a silty sand unit to the 
south-southwest. A sand unit was present at the surface south of LF-23. 

During the supplemental RFI, trenches were completed within the limits of LF-23 to a 
maximum depth of 3 to 6 feet bgs. A fill unit, ranging from 1 to 4.5 feet thick was observed 
at LF-23, with the thickest portion observed in trench HGLTR23-02. The fill unit contained 
construction debris within a light brown, loose, gravelly silty sand matrix. Beneath the fill 
unit, an undisturbed light brown, loose to moderately loose, silty sand was observed to the 
maximum depth of the trenches. Groundwater was not encountered within any of the trenches. 
No evidence of soil impacts, based on a visual inspection and field screening results, was 
obtained indicating former disposal or a release of hazardous materials to the underlying soils. 
Trench logs of the trenches completed at LF-23 are included in Appendix C. 

7.4.3 Soils 

The USDA Soil Conservation Service has identified two soil associations in the vicinity of 
Holloman AFB: the Holloman-Gypsum Land-Yesum complex and the Mead silty clay loam. 
The permeability of these soil horizons ranges from 4xl04 to 1xl0-3 em/sec (USDA, 1981). 

Based on the Soil Conservation Service Soil Survey of Otero Area, New Mexico, LF-23 is 
underlain by the Holloman-Gypsum Land-Yesum complex. The soils are formed from alluvial 
and eolian gypsiferous sediments. The Holloman unit makes up approximately 35% of the 
complex. The unit is light brown to pink, very fme, sandy loam with high gypsum content, 
moderately permeable, calcareous, and mildly to moderately alkaline. The Gypsum Land unit 
makes up to 30% of the complex and is soft to hard white gypsum typically overlain by less 
than one inch of very fme, sandy loam. The Yesum unit, comprising approximately 20% of 
the complex is light brown to pinkish-white, very fine sandy loam that is also high in gypsum. 
The unit is moderately permeable, calcareous, and mildly alkaline (USDA, 1981). 

Air Force Center for Environmental Excellence 
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7.4.4 Surface Water 

No surface water was observed in the vicinity of LF-23. Several rills and swales cross LF-23, 
running primarily from east to west into the borrow pit. These rills and swales occur primarily 
near the edge of the landfill/borrow pit and within the unpaved service roads crossing and 

. running parallel to the site. 

7 .4.5 Hydrogeology 

Depth to groundwater at LF-23 was observed to range from 4.5 to 9 feet bgs. Based on the 
L TM sampling event conducted in 2003, groundwater flows in a southwesterly direction with a 
gradient of 0.004 ft/ft. Field slug tests conducted during the RI investigation yielded an 
average hydraulic conductivity of 1.57 ft/day. Assuming a porosity of 30%, the groundwater 
velocity across LF-23 was estimated to be 0.02 ft/day or 7.3 ft/yr. TDS at the site is greater 
than 10,000 mg/L. 

Although the soil encountered at the base of the LF-23 trenches were moist, groundwater was 
not encountered in any of the trenches or test pits completed at LF-23. 

7.5 PREVIOUS INVESTIGATIONS. 

Previous investigations conducted at LF-23 included a RI completed in 1992 (Radian, 1992a) 
and five LTM sampling events. A detailed discussion of the RI and LTM sampling results is 
presented in Section 2.2.6 of the supplemental work plan (HGL, 2005a). For report 
completeness, a brief discussion of the previous investigations and associated sample results is 
provided below. 

7.5.1 LF-22 Remedial Investigation 

The 1992 LF-23 RI consisted of the installation and sampling of four monitoring wells, 
MW23-01, MW23-02, MW23-03, and MW23-04. MW23-01 was installed upgradient of 
LF-22 in order to assess the local background groundwater quality. Monitoring wells 
MW22-02 through MW22-04 were installed downgradient of the landfill to evaluate the 
groundwater quality emanating from the individual disposal units. Groundwater samples 
collected from the site monitoring wells were analyzed for VOCs, organochlorine pesticides, 
organophosphorus pesticides, PCBs, chlorinated herbicides, total metals, anions, and TDS. 
Similar to other landfill sites, soil sampling was not proposed because of the inherent 
heterogeneity of landfills. 

RI groundwater analytical results are presented in Table 7 .1. With the exception of methylene 
chloride, which can be attributed to blank contamination, no VOCs were detected in the 
groundwater. Organophosphorus pesticides, chlorinated herbicides, and PCBs were also not 
detected in the groundwater. Organochlorine pesticide delta-BHC was detected at low levels in 
MW32-02 and MW23-04. Since these two wells are located in a borrow pit that fills with run
off water from the Base during rainfall events, the RI suggested that the presence of delta-BHC 
may be attributable to runoff given the lack of detected constituents for the other parameters, 
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particularly for other pesticides and herbicides, and further suggested that the VSI conclusions 
with respect to former disposal practices may have been in error. The RI concluded that the 
MOBSS Landfill had little impact on the local groundwater. The risk characterization of 
LF-23 concluded that the site does not present an unacceptable risk even under worst-case 
exposure conditions. 

7 .5.2 Long Term Groundwater Monitoring 

Based on the results of the RI, Holloman AFB submitted a Decision Document (Radian, 1995) 
concluding a no action remedy was appropriate for LF-23. The decision document was signed 
by both the Holloman AFB base commander and NMED in September 2004. 

LTM activities were initiated in 1995. A summary of the groundwater positive detections 
since LTM was initiated in 1995 is provided as Table 7 .2. Modification of the required 
analyte list was conducted over the course of the L TM program due to lack of analyte 
detections. After the 1999 LTM event, ·NMED approved to discontinue monitoring of VOCs, 
PCBs, pesticides and herbicides. Subsequent analyte reductions reduced the required analyte 
list to include only barium, iron, manganese, and selenium. As shown on Table 7 .2, over the 
history of the L TM program, no constituents in downgradient wells were detected above 
background concentrations and NMGWQ standards, with the exception of selenium during the 
2003 sampling event. The 2003 LTM selenium concentration in MW23-03, at 96.9 p,g/L, only 
slightly exceeded the background limit of 85.3 p,g/L. 

7.5.3 Statement of Basis 

In February 2004, Holloman AFB submitted a SOB to NMED requesting NFA status and a 
permit modification for the site. After an April 21, 2004 site visit, NMED informed Holloman 
AFB that LTM could be suspended, but NFA for LF-23 would only be considered after 
additional characterization was performed at the site. Additional characterization requirements 
were discussed at the April 21, 2004 meeting and summarized in USAF correspondence dated 
May 21, 2004 (USAF, 2004) and NMED correspondence dated August 10, 2004 
(NMED, 2004). 

7.6 SUPPLEMENTAL RFI INVESTIGATION ACTIVITIES 

7.6.1 Geophysical Surveying 

A geophysical survey of LF-23 was conducted in September and October 2005. The 
geophysical survey of LF-23 included both a terrain conductivity survey and magnetic survey. 
Approximately 2.5 acres were geophysical surveyed, completely covering the entire site. Prior 
to conducting the surveys, LF-23 was visually inspected. LF-23 was observed to be comprised 
primarily of concrete rubble placed on the northwestern slope of a former borrow pit. In 
addition, pipes, cables, a former utility vault, several rusted canisters, asphalt, and gravel were 
observed at LF-23 intermixed with the concrete rubble. The canisters, approximately 30 
gallons in capacity, were unlabeled, heavily rusted and each contained several corrosion holes. 
No stained soils or stressed vegetation were observed around the canisters. According to 
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facility records, the unit was approximately 0.5 acres in size; however, during the visual 
inspection of the landfill, concrete debris was observed north of the landfill's defined 
boundary. Consequently, the geophysical survey was extended northward. 

The area included within the LF-23 geophysical survey is shown on Figures 7.3 (terrain 
conductivity survey map) and 7.4 (magnetic survey map). These results were used to select 
trench locations. 

7.6.2 Landfill Trenching 

On May 17 and 18, 2006, four trenches (designated as HGLTR23-0l through HGLTR21-04) 
were completed at LF-23 as directed by NMED to maximum depths ranging from 3 to 6 feet 
bgs. Based on geophysical surveying results, LF-23 contains multiple, non-robust magnetic 
anomalies. Trenches HGLTR23-0l, HGLTR23-02, and HGLTR23-04 were located adjacent 
to or across several of the magnetic anomalies across LF-23. Trench HGLTR23-03 was 
located across an area formerly containing several corroded containers. The trenches ranged 
from 30 feet in length (HGLTR21-01) to 42 feet in length (HGLTR21-03). The locations of 
the completed trenches are presented on Figure 7.5. 

Upon completion of a trench and the characterization of the excavated soils and debris, each 
trench was backfilled to grade with the excavated soils. 

7.6.3 Trench Soil Sampling 

No hazardous materials, contaminated soils, unusual solids or fluids, or hazardous material 
storage containers were observed during LF-23 trenching activities based on visual inspection 
and PID field screening results. Consequently, no soil samples were collected for laboratory 
analysis. 

7. 7 SUPPLEMENT RFI INVESTIGATION RESULTS 

7. 7.1 Geophysical Surveying Results 

7.7.1.1 Terrain Conductivity Survey Results 

Two conductivity anomalies were identified at LF-23 (Figure 7 .3). One was associated with 
the chain-link fence located along the survey's northern boundary. The second was located 
along the western edge of the survey within the former borrow pit. Given the diffused 
condition of the anomaly's borders and water observed ponded on the borrow pit soils during 
the geophysical survey, the anomaly is attributable to highly conductive saturated soils. No 
conductive anomalies were observed within the concrete disposal areas of LF-23. 
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7. 7 .1.2 Magnetic Survey Results 

Magnetic anomalies were observed at LF-23 (Figure 7 .4). The anomalies were associated with 
onsite surface structures and the concrete debris observed along the northwestern slope of the 
former borrow pit. 

7. 7 .1.3 Geophysical Survey Concl"sions 

Based on the geophysical survey results and visual observations, LF-23 appears to be little 
more than a concrete debris pile located along the northeastern slope of a former borrow pit. 
Terrain conductivity anomalies are related to saturated soils. Magnetic anomalies were 
observed throughout the concrete rubble pile but generally clustered in small groupings. 
Debris observed included concrete rubble, piping, cables, asphalt, gravel, a concrete utility 
vault, several rusted cans, and several open, approximately 30-gallon empty and unlabeled 
drums, possibly used as part of training exercises since they were gone at the time of 
trenching. Based on the association between the magnetic anomalies and the presence of the 
concrete rubble, the boundaries of LF-23 were modified to reflect the rubble pile. The 
modified landfill boundaries are depicted on Figures 7.3 through 7.5. 

7. 7.2 Trenching Results 

Fill material, consisting primarily of construction debris, was observed in all four trenches. 
The fill material ranges in thickness from 1 foot (HGLTR23-04) to 4.5 feet (HGLTR23-02). 
Debris encountered included concrete rubble (including a concrete utility box and drainage 
culvert), former communication line, asphalt, wiring, cording, a tarp, met~l piping, metal sign 
posts, metal railing, rubber bands, and a partially crushed 5-gallon water can. No visual 
evidence or field screening result was obtained indicating the presence of or a release of 
hazardous materials. Groundwater was not encountered within the trenches and no evidence of 
leachate was observed within the fill material. 

Beneath the fill material, undisturbed soils composed primarily of moderately loose, light 
brown to reddish brown, silty sand were encountered to the maximum excavated trench depth. 
Although groundwater was not encountered, moist soils were encountered 2 to 4 feet bgs 
depending on the trench and proximity to the borrow pit. PID field screening and visual 
inspection of these underlying soils suggests the soils have not been impacted due to former 
disposal activities. 

No canisters, buckets, or drums potentially used to store or dispose hazardous materials were 
encountered in the landfill trenches .. In addition, no soil staining, unusual solids or fluids, or 
petroleum odors were encountered in the soils comprising and underlying LF-23. In 
accordance with the approved trenching plan (HGL, 2006b), no soil samples were collected 
due to the obvious lack of potential contamination within or beneath the LF-23 landfill. 

Photographs of the trenching activities are presented in Appendix B. LF-23 trench logs are 
included in Appendix C. 

Air Force Center for Environmental Excellence 
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7.8 CONCLUSIONS 

Supplemental RFI activities, including a geophysical survey and trenching, were completed at 
the requested of NMED for the purpose of obtaining NF A status for LF-23. 

LF-23 consists primarily of construction debris (i.e., concrete rubble, asphalt, gravel, metal 
piping, and cables) deposited on a west facing slope of a former borrow pit. A visual 
inspection of the site, prior to the geophysical survey, determined the site to extend further 
northward than previously reported. Multiple magnetic anomalies were identified and 
clustered primarily -in the southern and central portions of the site. The magnetic anomalies 
were generally non-robust, discrete anomalies and typically associated with observed concrete 
rubble present on the surface. Trenching revealed buried debris to be consistent with observed 
surface debris and extending into the subsurface from 1 to 4.5 feet bgs. Neither groundwater 
nor landfill leachate was encountered in the trenches. No evidence of contamination was 
observed within the disposed material or beneath it, and no canisters, buckets, or drums 
potentially used to store or dispose hazardous materials were observed in the subsurface soils. 

7.9 RECOMMENDATIONS 

Given the type of debris comprising LF-23, the lack of contamination and hazardous materials 
within and beneath the debris, and groundwater sampling results over the last 10 years, NFA 
status under NMED Criterion 5 is recommended and a class III permit modification is 
requested to remove the site from the active corrective action portion of the RCRA permit. 

Air Force Center for Environmental Excellence 
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TABLES 



Table 7.1 
Remedial Investigation Groundwater Analytical Results 

LF -23 (SWMU 108) 
Holloman AFB, NM 

Note: Table presents only constituents detected in ground water at this site. 

X = SW8080- Presence of analyte confirmed by second column analysis, but quantitation was not confirmed. 

J = Detected below the detection limit. 

SWMU = solid waste management unit 

AFB = Air Force Base 

NM = New Mexico 

mg/L = milligrams per liter 

p.g!L = micrograms per liter 

USEPA = U.S. Environmental Protection Agency 

MCL = Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

-- = No value or standard was found 

A NMGWQ Standard for lrdgation Use 

< = less than associated concentration 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

1 Source for metals background values: Radian (1993). Source for all other background values: Radian (1992b). 



Table 7.2 
Long Term Groundwater Analytical Results 

LF-23 (SWMU 108) 

1 Unless otherwise reported, no VOCs were detected prior to 2001 using USEPA Method 82608. 

(USEPA Method 8260A was used to ana1y:a: for VOCs in the 1995 and 1997 programs.) 
1 Unless otherwise reported, no metals were detected using USEPA Methods 60108 Trace & 7470A. 

(USEPA Method 8080A was used to anaiy:a: for orpnochlorine pesticides in the 1995 and 1997 programs.) 

'Unless otherwise reported, no organochlorine pesticides were detected prior to 1999 usini USEPA Method 8081A. 
(USEPA Method 8080A was used to analy:a: for orpnochlorine pesticides in the 1995 and 1997 programs.) 
6 Upgradient monitoring well 

CRDL = Contract-required Detection Umit 

IDL = Instrument Detection Umit 

NA = 001 analy:a:d 
ND = 001 detected at or above method reporting limit 

VOCs = volatile organic compounds 

I'SIL = micrograms per liter 
- • No value or sta"ndard found 
USEPA = U.S. Environmental Protection Agency 

MCL = Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

AFB = Air Force Base 

NM = New Mexico 
SWMU = solid waste management unit 

< = less than associated concentration 

Holloman AFB, NM 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results sbaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values. 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

• Radian (1993) 

pe ' of2 

I aboratocy quaHfiers·'"issigned as a result of internal laboratory data assessment procedures. 

8 - Value less than CRDL but greater than or equal to IDL. 
J - Estimated value less than CRDL but greater than or equal to IDL. 

UB - Qualifies as non-detct due to presence of analyte in associated laboratory blank. 
l !SEPA QuaHfiers-assigned as a result of independent data validation. 

(J) - Estimated vslue. 
(UJ) - Estimated value blow the reporting limit. 
(U) Compound was analy:a:d for but not detected. 

2003 Yalidatjon Q1alifiw 

J - Estimated value detected less than the CRDL but greater than the reporting liffiit. 
U - Compound was analy:a:d for but 001 detected. Analyte result was below the CRDL. 

UJ - Estimated as a non-detect at the detection limit. 



Table 7.2 
Long Term Groundwater Analytical Results 

LF-23 (SWMU 108) 

1 Unless otherwise reponed, no VOCs were detected prior to 2001 using USEPA Method 82608. 

(USEPA Method 8260A was used to analyze for VOCs in the 1995 and 1997 programs.) 
1 Unless otherwise reponed, no metals were detected using USEPA Methods 60108 Trace & 7470A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

'Unless otherwise reponed, no organochlorine pesticides were detected prior to 1999 using USEPA Method 8081A. 

(USEPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
6 Upgradient monitoring well 

CRDL- Contract-required Detection Lintit 

IDL - Instrument Detection Lintit 

NA- not analyzed 

ND- not detected at or above method reporting limit 

VOCs - volatile organic compounds 

I'&IL - micrograms per liter 

-- No value or standard found 
USEPA = U.S. Envirorunental Protection Agency 

MCL ~ Maximum Contaminant Level 

NMGWQ = New Mexico Groundwater Quality 

AFB = Air Force Base 

NM = New Mexico 
SWMU = solid waste management unit 

< = less than associated concentration 

Holloman AFB, NM 

Results in BOLD and Italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 

Results shaded in BOLD and Italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values. 

Results in Italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels. 

Radian (1993) 

Page 2 of2 

laboratory qualifiers--assigned as a result of internal laboratory data assessment procedures. 

B • Value less than CRDL but greater than or equal to IDL. 

J • Estimated value less than CRDL but greater than or equal to IDL. 

UB • Qualifies as non-detct due to presence of analyte in associated laboratory blank. 

J JSEPA Oua!iflcrs--assigned as a result of independent data validation. 

(I) - Estimated value. 

(UJ) - Estimated value below the reponing lintit. · 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J- Estimated value detected less than the CRDL but greater than the reporting limit. 

U -Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ - Estimsted as a non-detect at the detection limit. 



This page intentionally left blank. 



FIGURES 



HGL- Supplemental RFL Landfills LF-19, LF-21, LF-22, and LF-23- Holloman AFB, Alamogordo, New Mexico 
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December 21 51
, 2005 

Kenneth J. Cottrell, CPG, PG 

HGL 
HydroGeologic, Inc. 
1155 Herndon Parkway, Suite 900 
Herndon, VA 20170 
(703) 478-5186 

RE: TRANSMITTAl letter regarding FINAL deliverables for ECA Project OSECA22 

Dear Ken, 

Enclosed in this mailing are the following items: 

1. FINAL report (1 bound hardcopy, 1 unbound hardcopy and 1 WORD file on CD) 
2. Raw and final data files (on CD) 
3. All photostaken regarding prnject (on CD) 
4. line-contour and color-contour maps (on CD) 
5. ECA's survey field notes (1 hardcopy) 
6. INVOICE (next page) 

As stated previously, all data files and maps require Surfer (Golden Software, Inc.) to be 
viewed and printed out. If you wish to take the data from raw to final form, you will also need 
MagMap2000 and DAT 31w, from Geometri~, Inc. and Geonics ltd., respectively. Please 
note that each map contains a post map that reveals all line traverses made per survey. You 

· can, as with all map elements, turn this layer on or off as you wish. 

Due to inadequate printer memory, I was unableto print the LF-10 color contour Mag Map 
and the accompanying Trench Enhancements Mag Map. Please inseit your color plots of these 
maps into Appendix B where indicated. I apologize for this inconvenience. 

I appreciate the opportunity to have performed this most interesting project for HGL and look 
forward to assisting your firm with future projects. Please call me if you have any questions 
whatsoever. · 

Ken, may you, Brett, Sarah and everyone else in your circle have a most glorious and 
happy holiday season and a Merry Christmas! 

Sincerely, 

Brett D. Smith, PE, PG 

Environmental Compliance Associates, LLC 
1825 leslie Road, #184 • Richland, WA 99352 · • (509) 628-9959 • ecabrett@charter.net 
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HGL Geophysical Surveys 

1.0 Introduction 

During September and October of 2005 ECA performed electromagnetic and magnetic geophysical 
surveys at the Holloman Air Force Base located approximately 10 miles southwest of Alamogordo, New 

Mexico. This work was performed at the request of HydroGeologic, Inc. (HGL), to enable HGL 
to ultimately determine the lateral extent of solid waste management units or landfills located on the air 
force base property. Seven sites were investigated by ECA, namely DP-30 I SD-33 (4 acres), LF-10 (24 
acres), LF-19 (6 acres), LF-21 (5 acres), LF-22 (3.5 acres)~ LF-23 (5.5 acres) and LF-29 (5 acres) 
comprising an approximate total area of 53 acres. 

The March 2005 Bid Request specified the electromagnetic method ft?r all sites, as well an additional 
survey of DP-30 1 SD-33 utilizing the ground penetrating radar method. Due to the highly conductive 
soils encountered onsite, the metal-detection (in-phase) component of the electromagnetic method was 
adversely and significantly compromised. As a result, the surveying strategy was modified to utilize only 
the quadrature (mnductivity) component of the electromagnetic method in conjunction with 
magnetometry, which served to detect buried metallic debris. 

1.1 Purpose of Surveys 

As stated above, HGL requested the geophysical surveys to determine landfill boundaries and to locate 
buried metal-bearing objects. Additionally, all data points were required to have corresponding longitude 
and latitude coordinates, to enable later acquisition of locati~ns having anomalous readings. · 

1.2 Survey Equipment 

ECA utilized the Geometries, Inc. Model G-858 and Model G-856 total-field magnetometers for the 
magnetic surveying portion of the project. The G-858 magnetometer is an electron-based system that 
utilizes the precessing behavior of Cesium vapor electrons subjected to light energy at specified 
wavelengths. The G-856 magnetometer is a proton or hydrogen-based system that utilizes the precessing 
behavior of protons subjected to an induced magnetic field. The G-858 unit was utilized as the actual 
surveying instrument, whereas the G-856 was employed strictly as a fixed base station, in order to record 
changes in the earth's daily (diurnal) magnetic field. 

The Geonics Limited Model EM-31 Marla terrain conductivity instrument was utilized to measure lateral 
soil conductivity changes at each site. The EM-31 Marla system operates on the simple, yet reliable, 
concept ·of magnetic induction and Maxwell's Law, whereby an electromagnetic field is transmitted 
through the soil and the associated electrical field current is ultimately picked up by the receiver and 
correlated directly to soil conductivity. This instrument is capable of measuring to a depth of 20 feet in 
low-conductivity terrain, but in the highly conductive soils encountered onsite, the effective depth of 
signal penetration, which is inversely related to soil conductivity, was probably lessened to approximately 
10 feet. 

The Trimble AgGPS 132 is a high-performance GPS receiver that utilizes a subscription-based differential 
correction service to calculate sub-meter positions in real-time. ECA utilized Trimble's AgGPS Parallel 
Swathing Option that incorporated a light bar guidance system that enabled predsion guidance 
information for navigating reasonably straight and parallel lines. 

2.0 Survey Parameters and Data Quality 
Geophysical surveys must be designed to prevent aliasing or under-sampling the survey area with respect 
to the locations of causative bodies or features. The following discussion reveals how the parameters for 

· each of the survey methods were determined. 
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deviation represented a repeatability accuracy of 99.167 percent. within an approximate conductivity 
environment of 60 mS/m. 

2.3 Global Positioning System 

Utilizing the Trimble AgGPS 132 global positioning system (GPS), ECA was able to perform 
magnetometer and EM-31 surveys along straight-line traverses spaced set distances apart. All traverses 
were referenced against a baseline, through the utilization of the Trimble Swathing Option - an 
established field surveying technique that has. been acc::urately employed by farmers throughout the 
world. A light bar attached to the GPS backpack enabled ECA to maintain sufficiently straight and evenly 
spaced survey lines, ultimately creating well-controlled grids over all seven landfill sites. 

The GPS-based surveys proved to be considerably more cost and time effident than pre-survey griclding, 
in light of the fact that mbst sites were characterized by high brush, dense foliage, trees and/or less
than-level survey conditions. Because the GPS system acquired locational (XY) data simultaneously with 
the geophysical {Z) data, the resultant databases consisted of virtually continuous XYZ data that were 
readily plotted in lon-Lat coordinates. GP5-based surveys typically have an accuracy of± Y2-meter. 

Latency errors occur when the incoming data streams do not align perfectly. latency corrections were 
not necessary during the magnetometer surveys, due to the insignifiCant magnitude of the maximum 
potential error possible with once-per-second GPS readings. No latency errors occurred during the EM-31 
surveys, because the instrument is designed to only record a reading upon receipt of the GPS signal, thus 
ensuring perfect alignment. In the case of the magnetometer surveys, readings occurred every 0.1 
seconds. The maximum latency time error would equal the entire Sampling interval time of 0.1 seconds. 
At a maximum surveying speed of 3 feet per second, the latency distance error is 0.3 feet or 3.6 inches. 
Such an error can be dismissed without explanation, given the tolerances of a metal detection survey. 

3.0 Surveys Performed 

The following table lists the sites that were surveyed and the methods employed therein: 

SITE SURVEY DATES (EM-31) 

DP-30 I SD-33 9/27, 9/29, 9/30 

lf-10 9/30, 10/02, 10/04, 10/05 

LF-19 10/01 

LF-21 10/03 

LF-22 9/30, 10/01 

LF-23 9/30, 10/01 

LF-29 

4.0 Data Processing 

4.1 EM-31 

SURVEY DATES (MAG) 

10/02, 10/05, 10/06, 10/09-10/11 

10/07, 10/08 

10/13, 10/14 

10/08, 10/12 

10/12, 10/13 

10/14, 10/15 

EM-31 MAG 

../ 

../ ../ 

../ ../ 

../ ../ 

../ ../ 

../ ../ 

../ ../ 

No post-sui'Vey data processing was performed on the EM-31 data, other than simply disregarding the in
phase data that were "pegged" at -20.47 ppt, in response to the highly conductive soils encountered 
onsite. In-phase readings are often severely compromised when soil conductivities exceed 100 mS/m. 

Environmental Compliance Associates, LLC Page 3 



( 

HGL Geophysical Surveys 

4.2 Magnetometer 

Contrary to the relatively simple conductivity surveys, the G-856 base station data and especially the G-
858 magnetometer data required considerable post-survey processing. Utilizing the MagMap2000 
proprietary software (version 4.65b) provided by Geometries, Inc. of San Jose, California, ECA performed 
the following processing steps upon all G-858 data sets, in the order presented below: 

1. Global dropout removal - A dropout is a reading that drops to zero and is dearly out of context. 
Dropouts result from the sensor being near or within a dead-zone or within a high magnetic 
gradient. A dead-zone is that volume of space wherein the sensor cannot produce a reading, due 
to misalignment with the earth's magnetic field •. The software effectively and. exclusively removed 
all dropouts from each dataset in one step. 

2. Global duplicate time removal - All readings having duplicate time stamps were effectively and 
exclusively removed in one step. 

3. Global spike removal - A spike is ·a single reading or set of readings that jump to unrealistically high 
levels at vertical or near-vertical slopes. Textbook spikes comprise 1-3 readings that differ 
significantly from the adjacent readings. Spikes, like dropouts, result from the sensor being near or 
. within a dead-zone or within a high magnetic gradient. After hours of conservative trial processing 
runs, ECA designed a despiking filter measuf!ng 8 ·readings wide and 250 nT (and greater) in 
amplitude. All reading sets matching these parameters were effectively and exclusively removed in 
one step. 

4. Custom range despiking- ECA performed a detailed inspection of each and every line within each 
survey dataset, whereby all suspicious reading sets, having near-vertical or vertical slopes and thus 
not typical of monopole and dipole signatures, were removed in non-global surgical fashion. 

5. GPS offset - A careful analysis of each and every site's dataset revealed, with the exception of LF-
10, that all magnetometer surveys did not appear to be compensated by the 1.22-m (4-ft) GPS 
antenna to sensor offset that ECA input into the Trimble AgGPS system before every surveying 
event. This locational error was discovered when interim maps readily revealed a "herringbone" 
pattern, whereby misaligned GPS and sensor readings create a locational shift in one direction and 
a shift of similar magnitude in the returning or opposite direction. Such a magnified error is easily 
revealed in the form of chevron-shaped point-source anomalies or as a herringbone pattern along 
edges of elongate anomalies. 

ECA performed GPS-offsets at values ranging from -2.44 meters through +2.44 meters and 
empirically determined + 1.22 meters to most effectively minimize the herringbone effect and 
convert chevron-shapes into tight circular anomalies. 

The 1.22-m GPs-otrSet correction (which happens to equal the actual GPS-to-sensor offset) was 
effectively inserted into each dataset in one step. 

6. Removal of diurnal magnetic field - With the exception of the LF-10 gradiometer datasets, all other 
datasets consisted of total-field data that required the removal of the diurnal field, in order to 
achieve complete anomaly separation within a variable magnetic environment. As stated earlier, 
the diurnal field was recorded by a dedicated stationary G-856 magnetometer that was located 
nearby each landfill site being surveyed. Field readings were recorded every 2 to 5 minutes, In 
order to adequately sample the earth field. 

As stated earlier, the LF-10 gradiometer data did not require the removal of the diurnal field, since 
gradiometer data already eliminate extraneous f1elds, including the earth's magnetic field, and thus 
represent the difference between two total-field readings that are measured 1 meter apart. 

7. Heading error removal- An analysis of each and every site's dataset revealed line-by-line "striping", 
whereby each traverse appeared as a series of elongate anomalies, creating an overall map with 
obvious data "stripes". Heading errors result when the measurement of the earth's magnetic field 
is somewhat different when surveying one direction versus another. This is attributable to the fact 
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that the magnetic field is not perpendicular to the ground and is therefore at a different angle to 
the sensor when going north versus sol)th or east versus west and so on. 

ECA performed heading error corrections at values ranging from 5 nT to 20 nT and found the 10 
nT operator to effectively destripe all datasets without compromising data integrity. 

5.0 Creation of Contour Maps 
All datasets were gridded and computer-contoured, utilizing proprietary software (version 7.04) provided 
by Golden Software, Inc. of Golden, Colorado. To preserve the integrity of the data while also displaying 
high-resolution contour maps, ECA utilized grid spacing approximately 1/3 actual size and applied the 
Minimum Curvature gridding operator to each dataset. Among the myriad gridding operators in use, 
Minimum Curvature is considered to be an excellent gridding operator, because it minimizes (via a 
biharmonic Lapladan differential equation) the tendency for data to extrapolate beyond grid nodes, as 
can be the case with other operators. This feature of Minimum Curvature thus creates contour maps that 
closely resemble actual control points (data). 

The maps presented in the attached appendices, are displayed as black contour lines at low contour 
intervals and as color-spectral maps at higher intervals. The line-contoured maps enable a detailed 
analysis of anomalieS, whereas the color-contoured maps enable the reviewer to gain a broader 
perspective of features such as metal debris fields (ie, Mag data) or landfill boundaries (ie, EM-31 data). 

Embedded within each map are layers depicting 1) the GPS-directed survey traverses and 2) cross
hatched grid lines that enable the map interpreter to better locate a particular location on the map. 

6.0 Discussion of SuiVey Results 
Appendices A through G include line-contour as well as color-contour maps of the seven sites surveyed 
during this geophysical investigation. The following discussion represents ECA's interpretation of the 
color contour maps only, as the line-contour maps are being provided strictly as a non-scope 

convenience, in the event HGL chooses to perform a more detailed analysis of the survey sites. 

We are not providing interpretations for each and evefYdiscrete anomaly or set of coalesced anomalies. 
However, it is our opinion that drcular anomalies probably indicate shallow buried metallic trash piles or 
spherical bodies, whereas the dipolar anomalies probably indicate buried cylinders such as drums. The 
determination of the depth of each causative source requires depth-estimation calculations that are 
beyond the scope of this project. 

6.1 DP-30 I SD-33 

This site was surveyed exclusively with the EM-31 terrain conductivity meter, as metallic debris was not 
anticipated here, since the antidpated waste stream consists primarily of low-conductivity oil and grease. 
Inspection of the map reveals two areas of lower conductivity (shown in blue) that appear to be waste 
disposal areas. 

6.2 LF-10 

The EM-31 map does not show anything conclusive, in ECA's opinion. The map is labeled to identify 
such features as fences, the gatehouse, concrete rebar (parking lot) and the nearby power substation 
fence. The only readily apparent anomalous features revealed in the EM-31 color map are the two high
conductivity areas along the eastern boundary. These conductivity highs may be attributable to the 
water-saturated gypsum soils located in this topographically lower area, or they may be attributable to 
buried non-magnetic and primarily non-metallic wastes such as glass, porcelain, wood, and gravel that 
were observed in this area. 

The full-color G-858 map is labeled to also identify such cultural noise sources as monitoring wells and 
fences. The eastern boundary is relatively magnetically quiet (not anomalous), whereas the EM-31 map 
reveals two large conductivity highs. What readily appears of signifiCance in this map is the presence of 
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numerous northwest-southeast trending linear features, which ECA interprets to be burial trenches. An 
additional "Trench Enhancement" map is included to better define the numerous trench locations. The 
anomalies that define these linear trench-like features are not robust, but they nonetheless reveal 
sufficient buried metal to be detected by a gradiometer magnetic survey. 

6.3 LF-19 

The EM-31 map reveals three distinct areas, as indicated by the diffusely bordered areas of high 
conductivity shown in red, that may represent water-saturated gypsum soils or disposal areas of non
metallic waste. Based upon the magnetometer surveys, these areas did not contain metallic objects. The 
most distinct anomalies are attributable to a barbwire fence. · 

The full-color G-858 map is labeled to identify surface noise sources. All unlabeled anomalies are 
probably buried metal debris and other magnetically susceptible causative bodies. 

6.4 LF-21 

The EM-31 map reveals what might be water-saturated gypsum soils or disposal areas of non-metallic 
waste, as indicated by the diffusely bordered areas of high conductivity shown in red. Based upon the 
magnetometer surveys, these areas did not contain metallic objects. The more distinct anomaly is 
attributable to a green metal shed. 

The full-color G-858 map is labeled to identify the green metal shed and the three monitoring wells along 
the western boundary. All unlabeled anomalies are probably buried metal debris and other magnetically 
susceptible causative bodies. 

6.5 LF-22 

The EM-31 map reveals what appears to be a well-defined disposal area of low-conductivity (shown in 
blue). 

The full-color G-858 map is labeled to identify surface noise sources and the three monitoring wells along 
the southern boundary. All unlabeled anomalies are probably buried metal debris and other magnetically 
susceptible causative bodies. Field observations indicated that the concrete rubble lacked metal such as 
rebar, so the anomalies in these areas might be attributable to sources located adjacent to or beneath 
the rubble. A field check with a high-quality metal detector over and around isolated pieces of rubble 
could possibly clarify this cursory observation. 

6.6 LF-23 

The EM~31 map does not show anything conclusive, in ECA's opinion. The map is labeled to identify the 
fence along the northern boundary. The only readily apparent anomalous feature revealed in the EM-31 
color map is the high-conductivity area along the western boundary. This conductivity high may be 
attributable to the water~turated gypsum soils located in this topographically lower area or may be 
attributable to buried no~magnetic high-conductivity waste. 

The full-color G-858 map is labeled to identify surface noise sources and the two monitoring wells within 
the southwestern corner. The western boundary is magnetically quiet, whereas ·the EM-31 map reveals a 
large conductivity high. All unlabeled anomalies are probably buried metal debris and other magnetically 
susceptible causative bodies. As with LF-22, field observations indicated that the concrete rubble lacked 
metal such as rebar, so the anomalies in these areas might also be attributable to sources located 
adjacent to or beneath the rubble. As with LF-22, a field check with a high-quality metal detector over 
and around isolated pieces of rubble could possibly clarify this cursory observation. 

6.7 LF-29 

This site was surveyed exclusively with the G-858 magnetometer, as it comprises a classic metal debris 
field. The full-color G-858 map is labeled to identify surface noise sources, as well as the two monitoring 
wells located along the western boundary and the monitoring well along the northern boundary. All 
unlabeled anomalies are probably buried metal debris and other magnetically susceptible causative 
bodies. 
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7.0 Closing Comments 

ECA performed this geophysical surveying project, utilizing best available methods and practices. 
However, all interpretations and opinions presented herein should in no way be considered as 
unequivocal facts. Geophysical data are simply displays of anomalous signatures that deviate from the 
normal field. 
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DP-30 I SD-33 Maps 
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LF-10 Maps 
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Appendix G 
LF-29 Maps 
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HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclli 

SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037 -04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North-northwest 

Photograph: LF19-01 

Description: 
View of the southern disposal 
area. Disposal mound in 
the foreground. Shallow 
drainage ditch, marked by the 
brown tree line, in the center 
of the photograph. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South-Southeast 

Photograph: LF19-02 

Description: 
View of the northern 
disposal area of LF-19. 
Slashed vegetation, and 
supplies (drainage culvert 
piping for golf course 
activities shown in the 
photograph. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037 -04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South-Southeast 

Photograph: LF19-03 

Description: 
Test Pit HGLTP19-01. 
The test pit was completed 
to investigate a magnetic 
anomaly. No magnetic 
susceptible material 
observed in subsurface soils 
beneath the 2 20 foot long 
metal pipes and corrigated 
pipe. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South-Southeast 

Photograph: LF19-04 

Description: 
Test Pit HGLTP19-01. 
Close up view of the 
undisturbed soil encountered 
adjacent and beneath the 
stockpiled metal piping. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su Jemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037 -04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South 

Photograph: LF19-05 

Description: 
Northern surface view of 
trench HGL TR 19-01 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South-southwest 

Photograph: LF19-06 

Description: 
Western sidewall 
of northern portion of 
trench HGL TR19-01 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South 

Photograph: LF19-07 

Description: 
Trenching HGLTR19-01 
No visual evidence of debris, 
waste material, or impacted 
soils in the northern portion 
of the trench 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Southwest 

Photograph: LF19-08 

Description: 
Trenching HGL TR19-01 
No visual evidence of debris, 
waste material, or impacted 
soils in the northern portion 
of the trench 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037 -04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Southwest 

Photograph: LF19-09 

Description: 
Central portion of trench 
HGLTR19-01 
waste material, or impacted 
soils in the northern portion 
of the trench 
2 to 3 feet of reworked soil 
observed overlying undisturbed 
soil (brown, silty sand, very 
moist) 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South 

Photograph: LF19-10 

Description: 
Waste material encountered 
in central portion of trench 
HGLTR19-01 
waste material included: 
plastic sheeting, piping, wiring, 
and blue crystalline substance 
Sample collected of the blue 
material (HGLTR19-01-0102) 
and from undisturbed soil 
beneath blue material 
HGL TR 19-01-0203 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll aton 

SITE LOCATION: 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 

Photograph: LF19-11 

Description: 
Close-up of waste material 
(plastic sheeting, piping, 
and paper) observed in trench 
HGLTR19-01 
Waste material encountered 
in areas of identified 
magnetic anomalies. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Northwest 

Photograph: LF19-12 

Description: 
Location of soil samples 
collected from trench 
HGLTR19-01 

CLIENT: AFCEE 



SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037 -04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South-southwest 

Photograph: LF19-13 

Description: 
Southern portion of trench 
HGLTR19-01 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Southwest 

Photograph: LF19-14 

Description: 
Subsurface soils in southern 
portion of trench 
HGLTR19-01 

HGL, Inc. 
lemental RCRA ........ ~ ... ,,v n'IIA!!Itlaaton 

Holloman AFB New Mexico 
CLIENT: AFCEE 



SITE LOCATION: 

Date: 
5/22/2006 

Direction: 
South-Southwest 

Photograph: LF19-15 

Description: 
Southern extent of trench 
HGLTR19-01 . 

Holloman AFB New Mexico 

The soil (brown, silty sand, 
moist) completely undisturbed 
in this portion of the trench. 
No evidence of impacted soils 
or waste materials in 
this portion of the trench. 

Direction: 
Southwest 

Photograph: LF19-16 

Description: 
Begin trenching of trench 
HGLTR19-02 (trench 
located in northern portion of 
landfill LF-19) 
Area is used for stockpiling 
materials for golf course 
maintenance (mulch, slashed 
vegetation, grass clippings, 
soil, etc.) 

CLIENT: 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-19 

PROJECT: CLIENT: AFCEE 
AFC002-037 -04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South 

Photograph: LF19-17 

Description: 
The northern extent of trench 
HGLTR19-02. 
No evidence of impacted soils 
(brown, silty sand, damp to 
moist), or waste materials 
in the shallow subsurface 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South 

Photograph: LF19-18 

Description: 
Completion of trench 
HGLTR19-02. 
The trench extends 
approximately 110 feet 
No evidence of impacted 
soils, waste materials, or 
drums/canisters observed 
during trenching. 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclli aton 

SITE LOCATION: 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North-northwest 

Photograph: LF19-19 

Description: 
View looking north of trench 
HGLTR19-02. 
Trench completed in area 
used by the golf course 
for exterior material and 
supply storage (gravel, sand, 
mulch, and slashed 
vegetation). 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Northeast 

Photograph: LF19-20 

Description: 
View of trench HGL TR19-03, 
completed in the northern 
portion of LF-19. 
No evidence of impacted soils, 
waste materials, or drums/ 
canisters during trenching. 
Soil (brown, silty sand, moist) 
appears to be completely 
undisturbed. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037-04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Northeast 

Photograph: LF19-21 

Description: 
View of eastern sidewall of 
trench HGL TR19-03. 
No evidence of disturbed 
soil, impacted soils, waste 
materials, or drums/ 
canisters. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North-northeast 

Photograph: LF19-22 

Description: 
View of the northern portion 
oftrench HGLTR19-03. 
No evidence of disturbed 
soil, impacted soils, waste 
materials, or drums/ 
canisters. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North-northeast 

Photograph: LF19-23 

Description: 
Soil excavated from trench 
HGL TR19-03. 
No evidence of landfilling 
observed. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North 

Photograph: LF19-24 

Description: 
Excavation of trench 
HGLTR19-04,1ocated in the 
central portion of LF-19. 
Mulch and small concrete 
fragments cover the surface 
of the area. 
Soils (brown, silty sand, moist) 
appear to be undisturbed. 
No evidence of landfilling 
noted. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North 

Photograph: LF19-25 

Description: 
Southern section of trench 
HGLTR19-04. 
No visual or field screening 
evidence of impacted soils or 
former landfilling material. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Northwest 

Photograph: LF19-26 

Description: 
Soil excavated from trench 
HGLTR19-04 
No visual or field screening 
evidence of impacted soils or 
former landfilling material. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North 

Photograph: LF19-27 

Description: 
Completion of the northern 
portion of trench 
HGLTR19-04 and view of soil. 
being excavated from the 
trench. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
North-northeast 

Photograph: LF19-28 

Description: 
View of the subsurface soil 
in the northern portion of 
trench HGLTR19-04. 
Soils (brown, silty sand, moist) 
appear to be undisturbed and 
no visual or field screening 
evidence of impacted soils, 
waste materials, or former 
landfilling activities. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-19 

PROJECT: 
AFC002-037-04-03 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
South 

Photograph: LF19-29 

Description: 
View looking south of the 
eastern sidewall of trench 
HGLTR19-04. 
No evidence of disturbed soils, 
waste materials, or impacated 
soils observed during 
trenching. 

Photographer: 
Brett Brodersen 

Date: 
5/22/2006 

Direction: 
Northwest 

Photograph: LF19-30 

Description: 
Additional test pit 
HGL TP19-02 added during 
trenching activities to 
investigate area covered with 
grass clippings and containing 
concrete fragments. 
Soils beneath grass clippings 
completely undisturbed, no 
evidence of impacted soils, 
waste material , or former 
landfillin activities. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
East-southeast 

Photograph: LF21-01 

Description: 
North-central portion of LF-21. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West-southwest 

Photograph: LF21 -02 

Description: 
View of west-central portion of 
LF-21. Surface debris 
observed at LF-21 include 
asphalt, concrete, piping, 
wiring, a wood door, and terra 
cotta pipe fragments. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
South-southwest 

Photograph: LF21-03 

Description: 
Another view of the central 
portion of LF-21 . 
Debris observed in the 
foreground includes concrete 
rubble, sheet metal, and 
terra cotta piping fragments. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF21 -04 

Description: 
View of northeastern portion of 
LF-21. Moderately vegetated 
area containing discrete piles 
of asphalt and concrete 
fragments with minor 
amounts of piping. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West -southwest 

Photograph: LF21-05 

Description: 
· Location of trench 

HGLTR21-01. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF21-06 

Description: 
Trenching of HGLTR21-01 
initiated. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West-southwest 

Photograph: LF21-07 

Description: 
Debris consisting of metal 
piping, terra cotta piping, 
scrap metal, and plastic 
sheeting observed in shallow 
subsurface of trench 
HGLTR21-01. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southwest 

Photograph: LF21-08 

Description: 
View of southern sidewall of 
trench HGL TR21-01 . 
Undisturbed soil (reddish 
brown, silty sand, damp to 
moist) observed several feet 
beneath reworked soils 
containing asphalt, concrete, 
metal piping, and plastic 
sheeting. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
North-northeast 

Photograph: LF21-09 

Description: 
View of northern sidewall of 
trench HGLTR21 -01 and 
the soil excavated from the 
trench. No visual or field 
screening evidence of impacted 
soils, waste materials, or 
drums/containers observed 
during trenching. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West 

Photograph: LF21 -10 

Description: 
Trench HGL TR21-02. 
Minor debris consisting of 
asphalt and concrete rubble 
and PVC piping observed in 
shallow subsurface. 
Undisturbed soils (brown to 
reddish brown, silty sand, 
damp) present immediately 
beneath reworked soils. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West 

Photograph: LF21-11 

Description: 
Another view of trench 
HGLTR21-02 and 
the soil excavated from the 
trench. No visual or field 
screening evidence of impacted 
soils, waste materials, or 
drums/containers observed 
during trenching. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West 

Photograph: LF21-12 

Description: 
Trench HGLTR21-02. 
Dark soils contain aspahlt 
fragments. No odors noted 
either by olfactory or by field 
screening. 

CLIENT: AFCEE 



SITE LOCATION: 

p 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Photograph: LF21-13 

Description: 
Some corrigated 
piping present in trench 
HGLTR21-02. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West-southwest 

Photograph: LF21-14 

Description: 
Large (4 feet by 3 feet by 
0.5 feet) thick concrete 
fragments encountered during 
trenching of HGLTR21-02. 

New Mexico 
CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
Southeast 

Photograph: LF21-15 

Description: 
View of southern sidewall 
of trench HGLTR21-03. 
Three feet of reworked soil 
containing rebar and concrete 
fragments overlying 
undisturbed soil (light brown, 
silty sand, moist). No visual 
or field screening evidence 
indicating former disposal of 
hazardous materials. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
West 

Photograph: LF21-16 

Description: 
View of trench 
HGLTR21-03 as the trench 
is progressing. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
Southeast 

Photograph: LF21-17 

Description: 
View of southern sidewall 
of trench HGL TR21 -03. 
Three feet of reworked soil 
containing rebar and concrete 
fragments overlying 
undisturbed soil (light brown, 
silty sand, moist). No visual 
or field screening evidence 
indicating former disposal of 
hazardous materials. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
West 

Photograph: LF21-18 

Description: 
View of trench 
HGLTR21 -03 as the trench 
is progressing. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
West -southwest 

Photograph: LF21 -19 

Description: 
Location of test pit 
HGLTP21-01. 
Area is covered with asphalt 
debris, concrete rubble , 
terra cotta piping, and 
a few pieces of metallic 
piping. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
East 

Photograph: LF21-20 

Description: 
Trenching test pit 
HGLTP21 -01. 

CLIENT: AFCEE 



Inc. 
ntal RCRA Facll 

SITE LOCATION: 
Landfill LF-21 11 · Holloman AF New Mexico 

PROJECT: 
AFC002-037 -04-04 

Photograph: LF21-21 

Description: 
Test pit HGL TP21-01 and 
view of the disturbed soil/ 
undisturbed soil boundary. 
Disturbed soil included 
re-worked soil with asphalt 
and concrete fragments, 
pebbles, and some piping. 
No visual or field screening 
evidence, waste material, or 
drums/canisters observed. 

Date: 
5/19/2006 

Direction: 

Photograph: LF21 -22 

Description: 
Test Pit HGLTP21-01 and 
close-up view of the 
disturbed/undisturbed soil 
boundary. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-23 

Description: 
Close-up view of the soil 
excavated from test pit 
HGLTP21-01. 
No visual or field screening 
evidence, waste material, or 
drums/canisters observed. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
East 

Photograph: LF21-24 

Description: 
Location of test pit 
HGLTP21-02. 
No suiface expression of 
the material causing the 
identified magnetic anomaly 
was present at this location. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
Northeast 

Photograph: LF21 -25 

Description: 
Excavation of test pit 
HGLTP21 -02 initiated. 
Soils encountered were 
typically light brown, silty 
sand, damp to moist. 
Debris observed included: 
asphalt and concrete rubble, 
an old gas line (yellow 
insulated line), metal and PVC 
piping. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-26 

Description: 
View of debris observed 
immediately beneath the 
surface one excavation of 
test pit HGLTP21-02 was 
initiated. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21 -27 

Description: 
Close-up of the piping 
observed within test pit 
HGLTP21-02. 
No soil staining was observed 
and field screening with a PID 
did not detect the presence 
of volatile organic compounds 
in the soil. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21 -28 

Description: 
View of the completed 
HGLTP21-02 test pit. 
Undisturbed soil was observed 
at the bottom of the test 
pit. No evidence of hazardous 
material disposal, drums/ 
canisters, or impacted soils 
was observed during 
excavation of the test pit. 

aton 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
South 

Photograph: LF21-29 

Description: 
Location of test pit 
HGLTP21-03. 
Area is littered with several 
small mounds of asphalt 
and concrete debris and 
several fragments of metal 
piping. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-30 

Description: 
View of test pit HGLTP21-03. 
Soils (light brown, silty sand, 
damp) beneath the mounded 
debris piles appears to be 
undisturbed. No visual or 
field screening evidence 
observed indicating the 
disposal of hazardous 
materials or waste containers. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-31 

Description: 
View of the eastern sidewall 
of test pit HGLTP21-03. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
Southwest 

Photograph: LF21-32 

Description: 
View of the soil excavated 
from test pit HGLTP21-03. 
No impacted soils observed 
in test pit HGLTP21-03. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037-04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
South 

Photograph: LF21-33 

Description: 
Location of test pit 
HGLTP21-04. 
Area is littered with asphalt 
and concrete rubble. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-34 

Description: 
Started trenching of test 
pit HGLTP21-04. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: CLIENT: AFCEE 
AFC002-037-04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
South 

Photograph: LF21 -35 

Description: 
Western sidewall of test pit 
HGLTP21-04. 
No evidence of hazardous 
material disposal observed 
in the test pit. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-36 

Description: 
Eastern sidewall of test pit 
HGLTP21-04. 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-21 

PROJECT: 
AFC002-037 -04-04 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
South 

Photograph: LF21-37 

Description: 
Close-up of the disturbed/ 
undisturbed soil boundary in 
test pit HGL TP21-04. 
No visual or field screening 
evidence of hazardous 
material disposal or impacted 
soils encountered. 

Photographer: 
Brett Brodersen 

Date: 
5/19/2006 

Direction: 
North 

Photograph: LF21-38 

Description: 
Soils and debris excavated 
from test pit HGLTP21-04. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
North-northwest 

Photograph: LF22-01 

Description: 
View of the LF-22. 
Concrete debris deposited in 
old drainage swale and 
on the surrounding surface. 
Debris consists primarily of 
concrete fragments and some 
metal piping. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
South-Southwest 

Photograph: LF22-02 

Description: 
Another view of the concrete 
rubble deposited at LF-22. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
North-northwest 

Photograph: LF22-03 

Description: 
Another view of the concrete 
debris deposited at LF-22. 
Concrete fragments and soil 
placed in a down in the form 
of a vehicle ramp. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
South-Southwest 

Photograph: LF22-04 

Description: 
View of the location for trench 
HGL TR22-01 (located in the 
southern portion of LF-22. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West -northwest 

Photograph: LF22-05 

Description: 
Beginning of trench 
HGLTR22-01. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West -northwest 

Photograph: LF22-06 

Description: 
View of shallow subsurface 
soils at trench HGLTR22-01. 
Subsurface soils (brown, silty 
sand, loose, and damp) 
contained concrete rubble 
of various sizes. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 

Photograph: LF22-07 

Description: 
View of undisturbed soil 
excavated from trench 
HGL TR22-01 . 
MiniRae (field PID meter) 
present for scale. 
No visual or field screening 
evidence of impacted soils, 
no waste materials observed, 
no drums/canisters 
encountered in trench 
HGL TR22-01. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West-northwest 

Photograph: LF22-08 

Description: 
Completed view of trench 
HGL TR22-01 . Disturbed 
soil containing concrete 
rubble present in shallow 
surbsurface and underlain 
by undisturbed soils 
(reddish brown, silty sand, 
damp, moderately loose). 

--
1 . 

- ~ 

' \ -

disturbed 
soils 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclli 

SITE LOCATION: 
Landfill LF-22 

PROJECT: CLIENT: AFCEE 
AFC002-037 -04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Northwest 

Photograph: LF22-09 

Description: 
View of the location for trench 
HGL TR22-02. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF22-10 

Description: 
Starting to trench 
HGL TR22-02. 
Western extent of the 
trench HGL TR22-02 extended 
beyond the primary subsurface 
limit of the concrete rubble 
landfill. 



HGL,Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF22-11 

Description: 
View of trench HGL TR22-02 
as its progressing. Soil and 
concrete rubble encountered 
in the trench is being 
stockpiled adjacent to the 
trench. No visual or field 
screening evidence of impacted 
soils, waste materials, or 
drums/containers. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF22-12 

Description: 
Close-up view of the soil and 
concrete rubble removed 
from the shallow subsurface 
soil during trenching of 
HGL TR22-02. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04~05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West-northwest 

Photograph: LF22-13 

Description: 
View of trench HGL TR22-02 
and the soil and concrete 
rubble excavated from the 
trench. No visual or field 
screening evidence of impacted 
soils, waste materials, or 
drums/containers. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southwest 

Photograph: LF22-14 

Description: 
View of the soil and concrete 
rubble removed from trench 
HGL TR22-02. 

CLIENT: AFCEE 



SITE LOCATION: 
Landfill LF-22 

PROJECT: 
AFC002-037 -04-05 

Description: 
Location of trench 
HGL TR22-03. Trench 
located on soi/concrete 
rubble mound. 

Date: 
5/18/2006 

Direction: 
Southwest 

Photograph: LF22-16 

Description: 

Holloman AFB New Mexico 

View of the southern sidewall 
of trench HGL TR22-03. 
Reddish-brown, silty sand, 
damp to moist (undisturbed) 
located beneath surface 
layer of Light Brown, silty 
sand, loose (powdery) 
containing concrete rubble. 

CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-22 

PROJECT: CLIENT: AFCEE 
AFC002-037-04-05 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF22-17 

Description: 
View of the soil and concrete 
rubble excavated from 
trench HGL TR22-03. 
No visual or field screening 
evidence of impacted soils, 
waste materials, or drums/ 
containers obtained during 
trenching. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Southeast 

Photograph: LF22-18 

Description: 
View of the southeastern 
portion of trench 
HGL TR22-03. 



SITE LOCATION: 

Date: 
5/17/2006 

Direction: 
North 

Photograph: LF23-01 

Description: 
Central portion of LF-23. 
Debris primarily observed 
at LF-23 consisted of concrete 
rubble. Asphalt debris, 
metal piping, old metal signs, 
metal cables, and several 
5 and 1 gallon cans 
also observed. 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
North-northwest 

Photograph: LF23-02 

Description: 
View of western edge of 
LF-23. LF-23 extends from 
the foreground to near the 
top of the photograph. 

RCRAFacl 

New Mexico 
CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
West -northwest 

Photograph: LF23-03 

Description: 
View of the south-central and 
south-eastern portion of 
LF-23. Area used for 
training activities. 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
West 

Photograph: LF23-04 

Description: 
View of LF-23 from borrow 
pit located west of the site. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-23 

PROJECT: CLIENT: AFCEE 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
West 

Photograph: LF23-05 

Description: 
Rusted 5 gallon cans present 
in southwestern corner of 
LF-23. 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
West 

Photograph: LF23-06 

Description: 
Two 1-gallon cans of tar-like 
material partially buried in 
concrete at LF-23. 



HGL, Inc. 
Photo ra hie Record - Su lemental RCRA Facili 

SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
South 

Photograph: LF23-07 

Description: 
Concrete drainage culvert 
encountered approximately 
1.5 feet bgs in trench 
HGLTR23-01 . 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 

Photograph: LF23-08 

Description: 
Close-up view of trench 
HGL TR23-01 . Abandoned 
cable utility line encountered 
approximately 4 feet bgs. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-23 

PROJECT: CUENT:AFCEE 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
West 

Photograph: LF23-09 

Description: 
Close-up of trench 
HGLTR23-01. No visual 
or field screening evidence 
indicating the disposal or 
release of hazardous 
materials to the underlying 
soils. 

Photographer: 
Brett Brodersen 

Date: 
5/17/2006 

Direction: 
East 

Photograph: LF23-10 

Description: 
Trenching HGL TR23-02, 
located in the central 
portion of LF-23. Debris 
encountered consisted 
primarily of concrete rubble in 
the shallow subsurface. 
Other debris observed included 
asphalt, metal piping, and a 
cloth tarp. 



SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 

Photograph: LF23-11 

Description: 
Close-up of the soil removed 
from trench HGL TR23-03. 
No visual or field screening 
evidence, no stained soils, 
unusual odors, or canisters 
observed during trenching 
indicating the presence of 
former hazardous material 
disposal. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West 

Photograph: 12 

Description: 
Trench HGLTR23-03., 
The trench was completed 

Holloman AF New Mexico 

in an area formerly containing 
several 55-gal rusted drums 
laying down on the soil. 

CLIENT: AFCEE 



p 

SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
North-northwest 

Photograph: LF23-13 

Description: 
Debris excavated from the 
top several feet of soil at 
HGL TR23-03. 
Debris includes primarily 
concrete rubble along with 
metal cables and scrap metal. 

Date: 
5/18/2006 

Direction: 
Northwest 

Photograph: LF23-14 

Description: 
Close-up of the debris present 
in the shallow subsurface 
soil of HGL TR23-03. 
Concrete utility box is located 
in the background. 

New Mexico 
CLIENT: AFCEE 



HGL,Inc. 
Photo ra hie Record - Su lemental RCRA Faclll 

SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West 

Photograph: LF23-15 

Description: 
Close-up of the soil and debris 
being excavated from trench 
HGL TR23-03. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
North 

Photograph: LF23-16 

Description: 
View of the eastern side-wall 
of trench HGL TR23-03. 
soil of HGL TR23-03. 
Concrete utility box is located 
in the background. 

CLIENT: AFCEE 



HGL, Inc. 
Photo ra hie Record • Su lemental RCRA Faclli 

SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Northeast 

Photograph: LF23-17 

Description: 
Trenching HGL TR23-04, 
located in the north-central 
portion of LF _23. 
Debris encountered consisted 
solely of concrete rubble in 
the shallow subsurface. 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
East-northeast 

Photograph: LF23-18 

Description: 
Trench HGL TR23-04. 
Close-up view of a 1.5 foot 
thick sandy gravel (Fill) unit 
overlying undisturbed native 
soil. No visual or field 
screening evidence obtained 
indicating disposal or a 
release of hazardous 
materials to the surrounding 
soils. 

CLIENT: AFCEE 



SITE LOCATION: 
Landfill LF-23 

PROJECT: 
AFC002-037 -04-06 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
Northeast 

Photograph: LF23-19 

Description: 
View of the northern 
side-wall of trench 
HGL TR23-04. Disturbed soil 
with concrete rubble and 
gravel present in shallow 
subsurface and underlain 
with undisturbed soils (light 
brown to reddish brown, silty 
sand, damp to moist). 

Photographer: 
Brett Brodersen 

Date: 
5/18/2006 

Direction: 
West 

ph: LF23-20 

Description: 
View of trench HGL TR23-04. 
No visual or field screening 
evidence, stained soils, 
unusual odors, or canisters 
indicating former disposal of 
hazardous materials. 

Holloman AFB New Mexico 
CLIENT: AFCEE 
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Trenching Company: R~C) 

Tota@th Trenched: -;z.-1-r-
v 
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TRENCH LOG 
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TRENCH LOG 

Location: .hbihswt~r8 Nm Site: LF- } 9. Date.mme: :5'/Gl.'J.)oi:, ~/tJO~ 
-,-------..--

Project: ~~ €Ft TrenchiD: t/ti-LTR/1 -0 3 
T' 
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TRENCH LOG 
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Project: .:>..~ .J.,...t Rr::'l 
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~ CompetentPerson: .S ~\~.............,_ 



'Y HGL 
"'=' HydroGeologic. Inc ·.FIELD SAMPLING REPORT 

.... 

LOCATION: f},JfotnOJY\ A,::-5 PROJECT: 5fi~ f2r"l 

SITE: L~-Jq 

SAMPL~ INFORMATION 

MATRIX .:Sc 
1-J..&L I R 1 <l- o l ~ c;::, 1 o i_ 

SAMPLE ID: H6 t5: . : . 
' 

SAMPLING METHOD di~d- &ltl~ DUP.IREP. OF: 

~·-" 
BEGINNING DEPTII 01 · MATRIX SPIKFJMATRIX SPIKE DUPLICATE 

-· YES( ) NO~ 
END DEPTH o£... 

GRAB'9(') COMPOSITE ( ) DATE: slz:z-/o~ TIME: 1::>~10 

CONTAINER PRESERV A TIVFJ ;EXTRACTION ANALYTICAl 
ANALYSIS 

SIZEffYPE # PREPARATION METHOD METHOD 

"1trt ~ ... :1 ~ ~ p~.;.):Ju; (O~oJ- -t OA~PJ..asJJ 
lf J::. ·""" ' I (f) ---.--, He .... Joicid<u.. v .v 
'-lfhAGi I G) ~ t;fL./Yl~ 

c7 

NOTABLE JHst-:t{VATJONS 
PID READINGS SAMPLE CHARACTERISTICS . · MISCELLANEOUS 

1st COLOR: 
2nd ODOR:· 

OTHER: 

pH __ Temperature Dissolved oxygen Spt:eific Conductivity 

GENERAL INFORMATION 

WEATHER; SUN/CLEAR_;{_ OVERCAST/RAIN -- . WIND DRJECTION AMBIENf TEMP 8' 8 

SHIPMENT VIA: FED-X HANDDEUVER COURIER OTHER -- --

SHIPPED TO: 

COMMENTS: c.. .l'l0.. J kl~"' t"J-"' ..A.~ ohu- ...... A .....::;,.. ~~~..., ( LF- rq\ 
.L J') (J 

SAMPLER:~~ .OBSERVER: 

TRIX . ODES' ~(~· S~PLING METIIOD CODES 

DC=DRIIl. CUTilNGS SL=SLUDGE· B=BAH..ER ~ 
WG=GROUND WATER SO=SOIL BR=BRASSRJNG HA=HAND AUGER 
UI=~USUQUIDWASTE GS=SOILGAS CS=COMPOSnESAMPLE H=HOLLOW STEM AUGER 
SH=HAZARDOUS SOUD WASTE WS=5uRJ:ACE WATER C=CONTINUOUS FLIGJIT AUGER .HP=HYDRO PUNCH 
SE=SEDIMENT SW=SW AI'\ WIPE · DT=DRJVEN TUBE SS=SPUT SPOON 

W=SWAB\WIPE SP=SUBMERSIDLE PUMP 

AFCEE FORM SRll 



YHGL 
HydroGeologic. Inc FIELD SAMPLING REPORT .• 

LOCATION: 4-oJJcrtn~ A~ PROJECT: ._s~ RFi 

SITE: L~-Jj 

SAMPLE INFORMATION 

MATRIX So;l SAMPLEID: 1-}(}L.-T~ Jq-: Ot - D;l6~ 

~i~cJ-.botHe.. 
I 

SAMPLING METHOD 1/'' DUP.IREP. OF : -
BEGINNING DEPTH ;;J.' MATRIX SPIKFJMA TRIX SPIKE DUPLICATE 

... 

' 
YES( ) NOJQ' 

END DEPTH 3 

GRABk'5 COMPOSITE ( ) DATE: V;J.:z.. L 0 b TIME: . -oG\t") 

C.ONTAINER PRESERV A TIVFJ EXTRACTIOl\ ANALYTICAl ANALYSIS 
SIZE!fYPE # PREPARATION METHOD METHOD 

'{ fB.. .So;{ r ......--- .t0.q.4frt-;clu. ( o.ASkfrl.cl + all>~. 
tjJ{ .sc,; I I - J~r-v:cle-J v {/ 

tf/or. ._so; I I - --r?k.. m~ 
0 

NOTABLE I IHSt-<:KVA' JN~ 

PID READINGS . SAMPLE CHARACTERISTICS MISCELLANEOUS 

1st COLOR: 

2nd ODOR: 

OTIIER: 

pH __ . Temperature Dissolved oxygen Specific Conductivity 

GENERAL INFORMATION 

WEATHER: SUN/CLEAR ~ OVERCAST/RAIN __ WIND DRIECTION AMBIENTTEMP ~ 

SHIPMENT VIA: . FED-X HAND DELIVER COUIUER 01HER -- --

SHIPPED TO: 

COMMENTS: c'\"""'-1\ l o-f ( ... .>.·.<..-h.~d -~"'~ l .loJo~ 
bC~l<. H-&L ~t'l-ol-c.Jo 

lu.e.. ~Ll-h...L 
) 

L l 0 
SAMPLER:.~~ OBSERVER: 

~lRJX~DFS' SAMPLING METIIOD CODES 

DC=DRU..L CUTTINGS SL=SLUDGE B=BAILER &<iRAB 
WG=GROUND WATER SO=Son. BR=BRASS RING HA=HAND AUGER 
UJ=HAZAROOUS UQUID WASTE GS=SOll.GAS CS=COMPOSITE SAMPLE H=HOLLOW STEM AUGER 
SH=HAZAROOUS SOUD WASTE WS=SURFACE WATER C=CON11NUOUS FUGHT AUGER 111'-=HYDRO PUNCH 
SE=SEDIMENT · SW=SWAP\WIPE DT=DRIVEN TIJBE SS=SPLIT SPOON 

_. W=SWAB\WIPE SP=SUBMERSffiLE PUMP 

AFCEE FORM SR.ll 



.s--t~ ... 

S~'* 

'i• 

~HEiL 
~~~~ 

i.a.t~ ....... -~ .. ~~ 

Location: Jk//Cf?l-'\.,., /1~(3 Nth 
JO 

Project: ~ Rrl 

Trenching Company: .R~ til 

TRENCH LOG 

Site: ~:21 oate/Tiine: -.:r,/ra/cb - /,3S~ 

Trench iO: HGL. r ,e ;z I ~ () I 

»~ .AuJo.. Equipment: 4ccvb Operator: 
(/- (/ 

· Total Depth Trenched: -''2-i61oi+~~--- Width of Trench: _f:Ll!.:;~+~,;.... __ _ 
0 

..10-h A.Jo Samples Collected: Length of Trench: 

- ,. . - - ' ,(, ,...~'"'.,-'"""''-·---oil( -~ 

/ / // // / / .L.r /~ .;" ~-

Ill VI'L' v I...: '/ (#-.A.-. ~ v~ It~ ~(S. ~....:: ...... bbl. L"- ~ll. ~). "AJ,. """ ~C> 
..L. VL VL A //' r/./ "0 v 

') .. \ • .J.. 
~ bbk 

v~ .!!_ :!I. ·I I~ 1 -
.....,., 

J ~lo 1=¢ (o J(t -S' ~ ...&. ~A ... ~ <:... 
~ I; 

4'1' 2 ~- ~ ~ 11 ~~ ~b ... ~ ~ IJ= '21 " 
•f: .t'Z .I P1. ~ " (!r J.:t:. -r-. 

F'.C ~~w t}A ( ::·<l 4.~< ~ ,a,., p 'D&( '~ ~ L~ •/ ~ • '.N '~-
d .... 'J \....! 11) • 95 '-' / 

-t'"' IM;i• ~ ,~ " e s.p 
~ r- t. ~J.a It~ IP~ lc>~· fi"U~ . .l. 

A '-WI tJ 'J..rJ. . ~~~ ~ '11/IJ ~)'-1 ~) ' 
-~ 

..., f . ~. v /)1 p co(~ 
.. ' 

~- Competent Persoo; ~, arN ( HG<-c..) 



YHEiL 
-::' ~.tt.¢ 

'"M:•..._ "~'"'·.,'""""" 
TRENCH LOG 

.d //e-m~ A;::-'..d I )J In 
\, 

..5/t8/D6- /Y/.J Location: Site: U:.:ZJ Oatemme: 

Project: ~ frl Trench 10: 6tf? '7 tf ,2 I,.. 0 g 

Trenching Company: R~. Operator: /)~y A..e>o. Equipment: 4-~cu J-.,..... 

Samples Collected: . ~ .. ..;;011. ::a...:·s.Af..;;.:::O ____ _ 

(/ 77 
Length of Trench: . U&a /..J Total Depth Trenched: ~,/.;. 

D 
Width of.Trench: -~'-5:Ju;;; __ _ 

'D~~.__._ '"'""' t._ 6. .0 «.d ~ .. --- ... ..L~- --

~ .. h< .A. It- "" ..... J.. Lt::t of ~ • .f .hl ..:rc-..c ~ eJ ~ l..r~llo.l:.j 
... ~ h Lt J.,L ·. ~- , Nil (.s;n\ .h.~ 

'0'""1 ~ ·-- r~.l • I- .S21-i+ -9_.u..~' 1-;'...,..;.t ... 'rM,~~' ~Ll7 /'b> 1'7 ~ ;il)f) LIOC" 

',IP/.1. -~ ~"~ · ~"'· ..... ~I:' o 'I / v LD"'/17 1 ...... ~v" 
~---- ~ " ~ t 1 /VLV /[/r ._..... -

~ ~,4~~~~1~ ' ~ t\ ,, /) ... rJ L f..LV.L ~~ .. ,._-.. 
( tV ~~- J7ij~/ ~~~~ 

P).!l_ c:. h..,.. / .,-- #-f ~ 1::::::.. ~- PI 0 ... ~.f 
--y A....., It\ 

1~ 
.(}" N«~ '-'""":fl~i"' b ~ C<r'V\<;1\ ......._ ~,o ~ 1'- "/. ;r: ·z, ;r: .., .../ 

'=-L BA~.N (Mo. .c .L2il.6.1~~:-- .J 1-~.t.l.rAilb ~.JM~ - '-""C ts?l J,.,. D I P;.D ~ ~..,. 

't -4,-- ~~.D ,. t,d fd//.. .... ~ 

1- "-- - ---

~ 

~b.lll..J • •• ~ .. • oc.~ .....;. ......_...:l.:v-<. _...,~_··•-br.....,__cu. - -~i-....u.J..s-CA.~~- / t!-0"'1~- ~iJ. 
71 

Nr:- ..roll ~o..a-1/u.J ... ~ 
~--------------------------------------------------------------------------------------

~ ,........, .. _, ~·~ l};~t..) 
' ' (/ 



y HG'-
?~~ .. ~ .. ~~~ 

TRENCH LOG 

Location: ./iil~nt-... A~..R Site: L,.C~,;(; Datemme: -6/11 /o~ - <::\<f's-o 

Project: ~ R;:: / Trench 10: tft;:L I!? Q2 I - C.:] 

Trenching Company: R;(..A.c Operator: 'D~~o.. 

t) 
Ill./,. 

Equipment: <{iir ecy ~ 

No 
cr- (/ 

Total Depth Trenched: 
{;;. 

5/,t Wldth ofTrench: ~./;.. Length of Trench: Samples Collected: 

v v_ ~ v 
T ........... u-.. 1'-">T 'l..t. -- ~ -...~e....XC ··-

1.? 0 4..4..f-
~!LLJ /(!. ~- lh ~ J_ ~ ..... C./ J. ~ c;; ..:......._.._ 7 ...... _ ... . ~ •d .3' .d. d~k.~ 

~"i;; fl'.) 8Aw..,. /ilado~) ..\M..O.d,•H.,, r:AH (..JI'Y\) • c.JI -n:~o-~c.- ..... """- • J A IP 
C7,, ...... ~ ~- .v..J..,ll fi"t. ",t. - :; .;,. ) (I .......-;,........ ........~ /'? 

(e._> / -, t... v o /' '-..:;;;It-"""/ 1 , , 

p,j = 0 /I~ , ,_,_ 41\ "'-\. ::_). c, ~ II, f)~ or I ~v ._.... 
/~ .. .,. 

·' - I ' ,~c.o-!/ .n w. <.f-q-- \) ~)J. ~ 'l! 

.3 "'ii;:---- _p r--._ ~...--~ 
I 

~~. l~W1f1 ( mo~. /~D~ .... ) . .......,.., .;.._.. M.CI;· }. '.-;/.J. -""AI I) rs-.m PIp- f,J' 

M ~ , 0 / ' 

P;b = OS }>. 'JJ ., m ,., ~ 

~ 
, ~ I 

r-,_-t--t--r~--+--+--r-~-4--~~~~4--+--~~~--~-L-J--~_L_j __ j__l_~ - --

otiservatlons: ,fill ~:; ~ s:rJtll.IL. to ~.3(/ · (r0 ...J....... h....o.J - C!a>"'.11..s'4 ~,m~ i ,!<.4.>l......ls~ ~ .-cd wJ..Jo.l.b....., oo~ <<ne~zd>.bt<. 
~-2.'or~CA'\ ~ · 

Ne. ..:ro:l .sf~,",yq •. No- PJJ)-I~JY~ !&.M~-~·o_;)J IA~dJ • No t1rrn~ __ 
Gt_CT 

~~ .. t>-1 OV'-~1'1'\~ h'\wf ob.L ~~cJ.~~ w;+h ..ru....P-.u.. 4~A1.J OV\~ _..._J.,.._ ...},... ~.s.J .... u. . (/ 

No ~o:l..s~ n....U.ctl:c) r--

__ ,,_, ~ ;t::?-~..,_, (H-6-L) 



YHGiL 
~ ~eteteRtf·' tfi<! 

I'"W•,.....M i:....._~.~ 

TRENCHLOG ·fr~?~~) 
Location: )/, I IISWI cvr- Ar' !3 . .AJ /}') Site: Lfi'- :1. I Date/Time: S: /, ' /0 b 

HG-t-7jO;l 1 ~a 1 
Trench ID: #.£ b 7~ g ) Col~ · Project: ,__\....,~ Rr::'t 

]T 

Trenching Company: I?J..J.-.b Operator: })~ 4cc\e.. Equipment: brco.J~ 

Total Depth Trenched: s'A.f Width of Trench: ¥./.r Length of Trench: ~s--1-1. Samples Collected: No 
- ~ ~ .... - . ~ w ll 

Not '}) e-tJ~ 
0 .s 0 w 

~ .A /,c lA..u... ~.s ~ ""' A.c !,,.{ .. ~ _..J.. /.,..,, ,/l.L L J.... 
'I' r:'.-1 P...~.. ~f ~ 'r:b: I ( ~ ...... ,._,tl If?~ A. 

, 
t._ ·f..J. .d4.N 1'1 ("' I) r sn .) t •-'.C. ......... -~ '""""" , I 0 t ~ 

( tD .;:.. ~ 

.P .'f) ... ~ {li!J <::<;.1 

{Jj t)t::.. Ul 

:l ... • -- - -- - - - - - - - - 1-- - - - 1- - --
~ 't..l. ~ - >. -· 

I J JD (2 

lfi~ F .... , . A 

"' & llof)"' 'b• ~; d~ r-fJ om I..S";. (h 0~- /oo -e) .sl-1 ~" 
~nl I> ( "H1.. 

,._., 1.) ( :.,, p 
L'J'. 

p,p .... q. A It>~.'\· ·<f l?o 1-, ~ J'JI> ,.. ~ ~ ~J> QS 

"6 ---·- - '-- -- --·--

Obsen~ations: . .Cr/1 m~·o.r LO ·., r;t . .ov .....,.,..~ Co~ CP Y# 1J4 • Cc:lkt"fi6-1-LcJ c;( · 4<.wn Uows ,....,-,-,t]' ..£~d ,...,,., 1 
J . -' .r . - . . = • ' > r 

A)o ®;f ~.,3,-.,:. o.buA .. U~d •. PJD~ =-rt ~~:> hAA._A'M::I~~ ~-4ke..viJ 
~ n,..J/~ d~ eJ _ , . -..,.. --------r7 (/ 

v- . -~·--------------------------------~ 

. . . .-··~ 

·~'""' ~-_,_ 
~·· 

CompetentPerson: ..::::. ~?~~ 



s· 

Y' H,GL 
~ .Hvdm~*. 

$W<t\oi!KA$ :f~·iloW 

Location: _,1/c//o;nt¥>1 ACA 

Project: ~...,.,~1--l ___ #)_ 
I' I' 

Trenching Company: P~c 

TOIBI uep1n 1 rencnea: ...J -:zL' Jll vv1am or 1 rencn: 

;'\ll ¥- y 

~JU e lt.Je .,SI.A..A. 1-L.-u ~ ~~ '.l 
'~"'-" 

~ ~h~ {. fy,l'), IV;~ ~.!!'~ li.i , .... 
~~ cS'_A 1-Jn_ u. """ "'""' _( 

(/ 
( r:>o _.g_ .... L'YI c 

f ~ F"".;f -~..!l ta..... 
/ . .£ J...b. Cl~~ 

p 'De. ~ s. J.j) 

-~ 
~ 

'II,_ ,, D. t.. I. 

·J.J.. .::1. ~;:-r-"c}; 
,_ \. 

·~ t-'~ 

1,.- .1. 
v D (7 -_, -

{J 

TRENCH LOG c-r-~ 8~ 
Site: LJ:"- ;(I 

Trench iD: .I/6!L -r fJ ;( I - (.) ~ 

Operator: oc; 1JM~ 

Date/Time: S"hr/o' • 

Equipment: 4' <teO~ 

'g r J.engmor 1renc:n: t'V"l(" 

-r.::;... c)._ 1\Jo+ 'D~ -f, s?>tJ... 
~ampi8S VOII8Ctea: 'li! 2 

~ ~;. c:!~· fJ,l <:. -f ~.ft.. ~~ 1-J -<-4-f /).' & ~CIJ 
I\. 

""""' 
~ f-Jm o/..:. 

v 

~1 --....h.. 

~ .1?'1 ~ If ,PI ~~ ~ 
~') 

, 
0 ~ ~1.0 b:A. I~ ........:;\; "'Gl! 

i......Y-
~==-~ 

1-v 
.r 

;,~ 11< 

~' .sr-J. ~c ~-I'! 0.3<!~ 
..1 

---L_ - L_ ___ - ---- -- - :____ ___ 

,------.------------------------

··-~ / ---"'-"'' .ZS?I""(7--= 

N!Jif 



VHGiL 
·~ I+,•J<u<o•wtg;<w I"" 

&W«W<tt>S 1:~1-M~ 

TRENCH LOG er~-?.~ 
Location: 4-1/crn-,~ ;A,C .A Site: d-.:21 Datemme: 4,/;9 Job ,..lo10 

s-vf.)~ )2/-1 Project: 

7' 
Trench 10: 1/"&'-L-T f';ll,.. 0.3 

Trenching Company: J?~o Operator: /)~_!/ .4~ d c.... Equipment: b e.w""" g=: 

Total De th c:D. p Trenched· 

r:_ 

~-----v-- (7 

.5'./.f Width of Trench· YJ':J,;. Length of Trench· Q:J.../~ 
l? (.) f,A.A.N<c.J,.. Nof 'D..~.~ f., ~('~ 
~44 .A?~~tc.l/~~ ¥<>-~ 1- A'·r'"" 

_ww__1 ~_l__.L ~~ Cl~ J _I·..._.L.Ll.J.i 
~~uot .. ;;,r;;~·':.L:-'r:r:n: .v ,~ 

'I'>.., ~ .. \1..\*: +db. .bl~ k~'l~ \)._t.t~_Ja. \l__jj 1.. + em J") 
v 

Samples Collected· 

.P[I D <f. <;6 

~.s I I I_\ I. \_...,_._Jon I \1 .t...l_~L,___l_______L ...l.._u_L<".a~\ ... Jn!t.J I .... 
l.t!f14wnl"tl) r:• I~''' ~' .. F'"'~J u'f"t't Ql'c7J"'"1 -J'c1 ~--~1 \..f':) 

l"fD~~ 

]¥./,. -p 
"'la~,ICmqd·''o$~1)., ~~1~-'to;~t,...P~ ls-A-1D (f·~~ C.JM 

b:L. ~1Di = 9f I I I I I I I" I I '1 ~, !P,.o 1--- ~ 
It> 

Ne:. 
QJ) 

Observations: h/ ( m ,;J;z..• J ( 0 • ~. S6+- bj4 J c rryrJiJ{1 ~ ~ i A wor4 c ~ YS ; b # j <ye cl w \ ±b (7t?M s;cc.:b. &bk.h.._ 
I · / ) 

~o=a . 

A .,s.,:/ S"!.!ro~PkiO"\. -tolD-:~. tJ~-A~r,, ,_"' m~~ C'CTV\ ~. No ~~ JduJ~ ~ ~ 
~-----

No S:l .S~ ~1/c.~d ,-

Competent Penson: ...._s-"~~~ 



YHGL 
? ~-~~il:ll1tl?k~ I<>< 

..... ~ .. j. ..... ,U~~ 

TRENCH LOG 
(Ia.~ 9:+) 

Locati9n: h?tllfWIPYI ArB~ Nm Site: if·.2/ Date/Time: S U1 /0 (, 

Project: ...._ ~ ;(Jr / Trench ID: lf?L 7 P ;z I~ C:l '1 

Trenching Company: l?~cl Operator: n~'J .. ~Jo... Equipment: b'(..~Jv-.. 

At" Total Depth Trenched· ,,#).h Width of Trench· ~fi 
(7 ---v 

Length of Trench: tfl. 9 ) .f Samples Collected· 

(j) ~ l) -,.......,. .J... Ne+ i ..t...- +e . ~ e~ .... un· 
ic:l..4...ll 'rAJ ~d~ Lhu'IJ + i.o?"' ~k ~Lat> ......... .,d-:r 

'f 
et ~).,·_,! I IJ-" ;, ~·G.l'< h· ,......,. ..<:; IJ L-, (t IL\ L 

IJ £. ~~ IC!J....L lb. J. IJ. /A 
ld 

, 

''D 1=-tll PJ [$).., 1as ~/. 1) ... 2) 

I. 

-~· ~ ... l .~ ·- ltm ~c)- lo6 -c) I b-~.!?) .~t 1...«. . <"A 1-.JI'\ CSJ fl.l\ 
p D.::. QS 10' 

ltoJ D -::.. QS 

·../r. i 

() I 

Nl) sc.;f._~ 
I 

~-------------- ,,.,... ..... ~, s. ;;::,~ ...... 
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YHEK.. 
?~~~ 

t.W:•4-<*<IMJfl~:ll-... 

TRENCH LOG 

Location: 411ant~ Ar'/3~Nm stte: t...r~ ;J. fl Date/Time: 6 /; e I 0 fo ,. c 8 y 3 

Project: JfA Trench ID: /tG= (.. r ,R i!g - 0 1 , , . 
Trenching Company: ..f'£:...o 

'z'~.J.. Ntlt "D---. ~ ~~ 
--

{:"£-) '-,)' 
~JW' 

.Y-/.1- ¥h 
Operator:. 'j)~ c4ydo.. 

¥?'./.;. 

Equipment: p c.P'%o..:k-

i(!y ~ );. IJ. I h., ~~- l,t.c.:2 li~' _l.d ~ L~f ~ 'H.~ J .s.rq 1~ .... 1,1 I tsc- f-/c it.O..:J ~~I\ 
._ 

,N.J. I CU.: 
~~- ....: F// ~~ lt1.. ,.., lb ~IJ. L r '12.~ I 2· li'+) w Vt-~- -..,;/./.. ~~ t~ [/w ~~ I'W ·- t'L bo.s ~) ~ 

..rt !'-& [So; \d [/~ c 1....-o f\l. !(.SI h\ w k.. .J....J . 
"-"' ~.:i. '.A.. it..... I" J.. A\ ' ~:-........... ,t?; w 

... X. .L IVCI 0 0 
/) ·V ~ ~ I 1'1D = ~~ JOr. D"-las 

.£. 1..1-1'1' ,-tit) ~ .()c:! t""""' 0 ,._ 
'n.l. 
(j _A)c> A. ,~ 1'>. (Mo ~- OOJ ~--, ).. 

Of'~) ~~ "AJ-. J) r I'.- ""9, -a ( .f_/Y\ 1). * \.> bL;.+. ,.., :.! c. ~~ -ol4 
.::;;.. Sc,: .L . ..l -" A ( .L>~ ·W~' . <l ~.lot~ [q N(l S"l n.. c 

0 C'./ 0 

IJJ. 

'b"' 

Observations: r,~ ~ ~~ <!an~ MA p.. w•±h Q. /;e-(. ... ~ sdtJ ·SXt'cl m&M ' 1m¥ ..•.. .Ji)~ o.e.J 
~ u J I ~ ;Sj~ IC"lO~.j G>~J.c.~-+ f.. .f~.J.... u v ----- -v - ------

No so:l canfco..n.+.nc.:HC>"'- ob.no+t"Ssl N¢ wn~o..l ,;rof-~A.x 9-\of!...:Ar ~' tJ9 ~ -A../V\.~c:l I (J;J)c..)O , ; ' 
, s€la sfJll_~ ~':tid 

------- -~ ~~ ,,.,.... ,_,, S. ~I~=<. Geologist 



(.'~ 

I p~ 

P•D 

"HGL ·? ~ttM>~~ 
1!~#-·.t.ll'lo .. ..,,.. __ .. _ 

TRENCH LOG 

Location: MlfomD'V'> #.8. Nfl1 Site: v:.;z~ Datefflme: d/tB)O () ~ /O~j-

Project: f~de..J ff1 Trench iD: lf(i-(.. Tg;z2 • (:) .( 

~~0 D~v- ~Jo.. 
-{/ 

(;7 /17../.< 

Equipment: 6 Ce!.l~ Trenching Company: Operator: 

- -~- . --
~ .. rv .:::' r~~ f'J~ 1),_.,..,_.,_ ~ .Se~ c~~2 

l ~ -""- kif e. .k.s (!...:! f~ ....... r-. ,) Fr. ~'" ;}'IQ ... J w ..s) J~/ .. lLA ! 

.~ . \ 1'\ ~II+ I"~ ~-- l ·~.) )• r~ ,Ji' ~~-
_.c o..J1 )fC:., .J (..$1 t'l_ v 

' _c; \ / 
\~ !} ~ ......... .+. ........ .bh "' rJI ~~ ~ { /, ~0_..1_0:. "}_ ~ b . .:s; #., ~ (S 

""' 
I 

~~ ~ -~-:~ ,.,..u.. p,f P.r-.... (j 
, ::;7 I 

.... ~ \ 'b' \1' 
') \ .-.~ .~ f...;. ....), k ,/_. 

~ ~ ~ ~ .-to > .. ',/+- «-{ ~~ )( f1 r + . I 
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ANALYTICAL LABORATORY DATA SHEETS 



670 I Aberdeen Avenue. Suite 9 
155 McCutcheon. Suite H 

CEANALYSIS, INC 
lubbock, Texas 79424 800•378•1296 806•794•1296 
El Paso, Texas 79932 888•588•3443 915•585•3443 

E-Mail. lab@traceanalysis.com 

FAX 806•794•1298 
FAX 915•585•4944 

Analytical and Quality Control Report 

Ken Cottrell 
HydroGeologic Inc. 
1155 Herndon Pkey 
Suite 900 
Herndon, VA, 20170 

Project Location: 
Project Name: 
Project Number: 

Holloman AFB,NM 
Supplemental RFI 
AFC002-037-04 

Report Date: June 14,2006 

Work Order: 6052408 

1111111111111111111111 IIIII IIIII 111111111 1111 

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc. 

Sample 
91137 
91138 

Comment(s) 

Description 
HGLTR19-0l-0102 
HGLTR19-0 1-0203 

Matrix 
soil 
soil 

Date Time Date 
Taken Taken Received 

2006-05-22 09: I 0 2006-05-23 
2006-05-22 09:15 2006-05-23 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis. All 
information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 

This report consists of a total of 14 pages and shall not be reproduced except in its entirety, without written approval of TraceAnal-
ysis, Inc. · 

Notes: 
For inorganic analyses, the term MQL should actually read PQL. 

Standard Flags 
U - Not detected. The analyte is not detected above the SQL. 

J - Estimated. The analyte is positively identified and the value is approximated between the SQL and MQL. 

B - The sample contains less than ten times the concentration found in the method blank. 

JB - The analyte is positively identified and the value is approximated between the SQL and MQL 

The sample contains less than ten times the concentration found in the method blank. 

The result should be considered non-detect to the SQL. 



Dr. Blair Leftwich, Director 

n ___ ,.., _c 1" 



Report Date: June 14, 2006 Work Order: 6052408 Page Number: 3 of 14 
AFC002-037-04 Supplemental RFI Holloman AFB,NM 

Analytical Report 
Sample: 91137- HGLTR19-01-0102 

Analysis: Pesticides Analytical Method: S 8081A Prep Method: s 3550 
QCBatch: 27202 Date Analyzed: 2006-06-07 Analyzed By: · AG 
Prep Batch: 23779 Sample Preparation: 2006-06-01 Prepared By: AG 

SQL MQL Method 
Based Based Blank MQL MDL 

Parameter Flag Result Result Result Units Dilution SQL (Unadjusted) (Unadjusted) 

alpha-BHC 0 <0.00120 <0.00400 <0.00120 mg/K.g 0.8 0.00150 0.005 0.0015 
gamma-BHC (Lindane) u <0.00160 <0.00400 <0.00160 mg/K.g 0.8 0.00200 0.005 0.002 
beta-BHC u <0.00184 <0.00400 <0.00184 mg/K.g 0.8 0.00230 0.005 0.0023 
Heptachlor u <0.00120 <0.00400 <0.00120 mg/K.g 0.8 0.00150 0.005 0.0015 
delta-BHC u <0.00144 <0.00400 <0.00144 mg/K.g 0.8 0.00180 0.005 0.0018 
Aldrin u <0.00200 <0.00400 <0.00200 mg/K.g 0.8 0.00250 0.005 0.0025 
Heptachlor Epoxide u <0.00184 <0.00400 <0.00184 mg/K.g 0.8 0.00230 0.005 0.0023 
gamma-Chlordane 0.144 0.144 <0.00168 mg/K.g 0.8 0.00210 0.005 0.0021 
alpha-Chlordane 0.119 0.119 <0.00184 mg/K.g 0.8 0.00230 0.005 0.0023 
Endosulfan I 0.0932 0.0932 <0.00160 mg/K.g 0.8 0.00200 0.005 0.002 
p,p-DDE 0.0516 0.0516 <0.00128 mg/K.g 0.8 0.00160 0.005 0.0016 
Dieldrin u <0.00168 <0.00400 <0.00168 mg/K.g 0.8 0.00210 0.005 0.0021 
Endrin u <0.00192 <0.00400 <0.00192 mg/K.g 0.8 0.00240 0.005 0.0024 
p,p-DDD u <0.00104 <0.00400 <0.00104 mg/K.g 0.8 0.00130 0.005 0.0013 
Endosulfan II u <0.00168 <0.00400 <0.00168 mg/K.g 0.8 0.00210 0.005 0.0021 
p,p-DDT 0.00700 0.00700 <0.00232 mg/K.g 0.8 0.00290 0.005 0.0029 
Endrin aldehyde 0.105 0.105 <0.00248 mg/K.g 0.8 0.00310 0.005 0.0031 
Endosulfan sulfate 0.00610 0.00610 <0.00112 mg/K.g 0.8 0.00140 0.005 0.0014 
Methoxychlor u <0.00160 <0.00400 <0.00160 mg/K.g 0.8 0.00200 0.005 0.002 
Endrin Ketone u <0.00144 <0.00400 <0.00144 mg/K.g 0.8 0.00180 0.005 0.0018 
Toxaphene u <0.0140 <0.0160 <0.0140 mg/K.g 0.16 0.0877 0.1 0.0877 
Technical Chlordane u <0.00509 <0.0160 <0.00509 mg/K.g 0.16 0.0318 0.1 0.0318 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
2,4,5,6-Tetrachloro-m-xylene 0.00920 mg/K.g 0.8 0.0200 58 10- 171 
Deca chlorobiphenyl 0.0126 mg/K.g 0.8 0.0200 79 10- 179 

Sample: 91137- HGLTR19-01-0102 

Analysis: TAL Metals Analytical Method: S 6010B Prep Method: S 3050B 
QCBatch: 26873 Date Analyzed: 2006-05-26 Analyzed By: RR 
Prep Batch: 23562 Sample Preparation: 2006-05-25 Prepared By: DS 
QCBatch: 26896 Date Analyzed: 2006-05-28 Analyzed By: TP 
Analysis: TAL Metals Analytical Method: S 7471A Prep Method: N/A 
QC Batch: 27264 Date Analyzed: 2006-06-12 Analyzed By: TP 
Prep Batch: 23910 Sample Preparation: 2006-06-10 Prepared By: TP 

SQL MQL Method 
Based Based Blank MQL MDL 

Parameter Flag Result Result Result Units Dilution SQL (Unadjusted) (Unadjusted) 

Total Aluminum 58300 58300 <27.0 mg/K.g 100 0.270 10 0.27 
Total Antimony J 3.64 <10.0 <0.992 mg/K.g 1 0.992 10 0.992536 
Total Arsenic 3.17 3.17 <0.228 mg/K.g 1 0.228 1 0.227774 

continued ... 



Report Date: June 14,2006 Work Order: 6052408 Page Number: 4 of 14 
AFC002-037-04 Supplemental RFI Holloman AFB,NM 

sample 91 13 7 continued ... 

SQL MQL Method 
Based Based Blank MQL MDL 

Parameter Flag Result Result Result Units Dilution SQL (Unadjusted) (Unadjusted) 

Total Barium 16.4 16.4 <0.601 mg/Kg 1 0.601 1 0.600628 
Total Beryllium u <0.00800 <5.00 <0.00800 mg/Kg 1 0.00800 5 0.008 
Total Cadmium u <0.0795 <0.500 <0.0795 mg/Kg 0.0795 0.5 0.079491 
Total Calcium 28700 28700 <6.83 mg/Kg 10 0.683 50 0.683 
Total Chromium 78.6 78.6 <0.125 mg/Kg 1 0.125 I 0.125172 
Total Cobalt 3.47 3.47 <0.164 mg/Kg 1 0.164 I 0.163974 
Total Copper 7870 7870 <2.68 mg/Kg 10 0.268 0.5 0.26781 
Total Iron 4060 4060 <2.08 mg/Kg 10 0.208 10 0.208 
Total Lead 367 367 <6.50 mg/Kg 10 0.650 I 0.650424 
Total Magnesium 8640 8640 <0.263 mg/Kg 1 0.263 5 0.263 
Total Manganese 480 480 <2.95 mg/Kg 10 0.295 I 0.295 
Total Mercury u <0.00880 <0.0400 <0.00880 mg/Kg 1 0.00880 0.04 0.0088 
Total Nickel 310 310 <2.22 mg/Kg 10 0.222 10 0.221898 
Total Potassium 1240 1240 <0.291 mg/Kg 0.291 50 0.291 
Total Selenium u <0.767 <1.00 <0.767 mg/Kg 1 0.767 I 0.767141 
Total Silver 4.26 4.26 <0.0444 mg/Kg I 0.0444 0.2 0.044386 
Total Sodium 9280 9280 <0.0820 mg/Kg I 0.0820 50 0.082 
Total Thallium u <0.512 <1.00 <0.512 mg/Kg I 0.512 I 0.512 
Total Vanadium 15.4 15.4 <0.126 mg/Kg 1 0.126 10 0.125985 
Total Zinc 2040 2040 <1.24 mg/Kg 10 0.124 1 0.124 

Sample: 91138- HGLTR19-01-0203 

Analysis: Pesticides Analytical Method: S 8081A Prep Method: s 3550 
QC Batch: 27202 Date Analyzed: 2006-06-07 Analyzed By: AG 
Prep Batch: 23779 Sample Preparation: 2006-06-01 Prepared By: AG 

SQL MQL Method 
Based Based Blank MQL MDL 

Parameter Flag Result Result Result Units Dilution SQL (Unadjusted) (Unadjusted) 

alpha-BHC 0 <0.000240 <0.000800 <0.000240 mg/Kg 0.16 0.00150 0.005 0.0015 
gamma-BHC (Lindane) u <0.000320 <0.000800 <0.000320 mg/Kg 0.16 0.00200 0.005 0.002 
beta-BHC u <0.000368 <0.000800 <0.000368 mg/Kg 0.16 0.00230 0.005 0.0023 
Heptachlor u <0.000240 <0.000800 <0.000240 mg/Kg 0.16 0.00150 0.005 0.0015 
de1ta-BHC u <0.000288 <0.000800 <0.000288 mg/Kg 0.16 0.00180 0.005 0.0018 
Aldrin u <0.000400 <0.000800 <0.000400 mg/Kg 0.16 0.00250 0.005 0.0025 
Heptachlor Epoxide u <0.000368 <0.000800 <0.000368 mg/Kg 0.16 0.00230 0.005 0.0023 
gamma-Chlordane 0.00200 0.00200 <0.000336 mg/Kg 0.16 0.00210 0.005 0.0021 
alpha-Chlordane 0.00290 0.00290 <0.000368 mg/Kg 0.16 0.00230 0.005 0.0023 
Endosulfan I u <0.000320 <0.000800 <0.000320 mg/Kg 0.16 0.00200 0.005 0.002 
p,p-DDE u <0.000256 <0.000800 <0.000256 mg/Kg 0.16 0.00160 0.005 0.0016 
Dieldrin u <0.000336 <0.000800 <0.000336 mg/Kg 0.16 0.00210 0.005 0.0021 
Endrin u <0.000384 <0.000800 <0.000384 mg/Kg 0.16 0.00240 0.005 0.0024 
p,p-DDD u <0.000208 <0.000800 <0.000208 mg/Kg 0.16 0.00130 0.005 0.0013 
Endosulfan II u <0.000336 <0.000800 <0.000336 mg/Kg 0.16 0.00210 0.005 0.0021 
p,p-DDT 0.00190 0.00190 <0.000464 mg/Kg 0.16 0.00290 0.005 0.0029 
Endrin aldehyde 0.00100 0.00100 <0.000496 mg/Kg 0.16 0.00310 0.005 0.0031 
Endosulfan sulfate u <0.000224 <0.000800 <0.000224 mg/Kg 0.16 0.00140 0.005 0.0014 
Methoxychlor u <0.000320 <0.000800 <0.000320 mg/Kg 0.16 0.00200 0.005 0.002 
Endrin Keton\! u <0.000288 <0.000800 <0.000288 mg/Kg 0.16 0.00180 0.005 0.0018 

continued ... 
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AFC002-037-04 Supplemental RFI 

sample 91138 continued . .. 

SQL MQL Method 
Based Based Blank 

Parameter Flag Result Result Result Units Dilution SQL 
Toxaphene 0 <0.0140 <0.0160 <0.0140 mg/Kg 0.16 0.0877 
Technical Chlordane u <0.00509 <0.0160 <0.00509 mg/Kg 0.16 0.0318 

Spike 
Surrogate Flag Result Units Dilution Amount 
2,4,5,6-Tetrachloro-m-xylene 0.00920 mg/Kg 0.16 0.100 
Deca chlorobiphenyl 0.0124 mg/Kg 0.16 0.100 

Sample: 91138- HGLTR19-01-0203 

Analysis: TAL Metals Analytical Method: S 6010B 
QCBatch: 26873 Date Analyzed: 2006-05-26 
Prep Batch: 23562 Sample Preparation: 2006-05-25 
QC Batch: 26896 Date Analyzed: 2006-05-28 
Analysis: TAL Metals Analytical Method: S 7471A 
QC Batch: 27264 Date Analyzed: 2006-06-12 
Prep Batch: 23910 Sample Preparation: 2006-06-10 

SQL MQL Method 
Based Based Blank 

Parameter Flag Result Result Result Units Dilution SQL 
Total Aluminum 1200 1200 <2.70 mg/Kg 10 0.270 
Total Antimony u. <0.992 <10.0 <0.992 mg/Kg 1 0.992 
Total Arsenic 1.88 1.88 <0.228 mg/Kg 0.228 
Total Barium 17.4 17.4 <0.601 mg/Kg 0.601 
Total Beryllium u <0.00800 <5.00 <0.00800 mg/Kg 1 0.00800 
Total Cadmium u <0.0795 <0.500 <0.0795 mg/Kg 1 0.0795 
Total Calcium 156000 156000 <13.7 mg/Kg 20 0.683 
Total Chromium J 0.976 <1.00 <0.125 mg/Kg 0.125 
Total Cobalt J 0.695 <1.00 <0.164 mg/Kg 0.164 
Total Copper 20.0 20.0 <0.268 mg!Kg 1 0.268 
Total Iron 1240 1240 <2.08 mg/Kg 10 0.208 
Total Lead 7.37 7.37 <0.650 mg/Kg 1 0.650 
Total Magnesium 2250 2250 <0.263 mg/Kg 1 0.263 
Total Manganese 17.5 17.5 <0.295 mg/Kg 1 0.295 
Total Mercury u <0.00880 <0.0400 <0.00880 mg/Kg 1 0.00880 
Total Nickel 
Total Potassium 
Total Selenium 
Total Silver 
Total Sodium 
Total Thallium 
Total Vanadium 
Total Zinc 

Method Blank (1) 

QC Batch: 26873 
Prep Batch: 23562 

J 1.21 
619 

u <0.767 
u <0.0444 

3020 
u <0.512 
J 2.19 

5.16 

<10.0 <0.222 mg/Kg 
619 <0.291 mg/Kg 

<1.00 <0.767 mg/Kg 
<0.200 <0.0444 mg/Kg 

3020 <0.0820 mg/Kg 
<1.00 <0.512 mg/Kg 
<10.0 <0.126 mg/Kg 

5.16 <0.124 mg/Kg 

Date Analyzed: 2006-05-26 
QC Preparation: 2006-05-25 

1 0.222 
1 0.291 
1 0.767 
1 0.0444 
1 0.0820 

0.512 
0.126 
0.124 
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MQL MDL 
(Unadjusted) (Unadjusted) 

0.1 0.0877 
0.1 0.0318 

Percent Recovery 
Recovery Limits 

58 10- 171 
78 10- 179 

Prep Method: S 3050B 
Analyzed By: RR 
Prepared By: DS 
Analyzed By: TP 
Prep Method: N/A 
Analyzed By: TP 
Prepared By: TP 

MQL MDL 
(Unadjusted) (Unadjusted) 

10 0.27 
10 0.992536 

0.227774 
0.600628 

5 0.008 
0.5 0.079491 
50 0.683 

0.125172 
1 0.163974 

0.5 0.26781 
10 0.208 
1 0.650424 
5 0.263 
1 0.295 

0.04 0.0088 
10 0.221898 
50 0.291 
1 0.767141 

0.2 0.044386 
50 0.082 
1 0.512 

10 0.125985 
0.124 

Analyzed By: RR 
Prepared By: DS 
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Parameter 
Total Aluminum 
Total Antimony 
Total Arsenic 
Total Barium 
Total Beryllium 
Total Cadmium 
Total Chromium 
Total Cobalt 
Total Copper 
Total Iron 
Total Lead 
Total Manganese 
Total Nickel 
Total Selenium 
Total Silver 
Total Vanadium 
Total Zinc 

Method Blank (1) 

QC Batch: 26896 
Prep Batch: 23562 

Parameter 
Total Calcium 
Total Magnesium 
Total Potassium 
Total Sodium 

Method Blank (1) 

QC Batch: 27202 
Prep Batch: 23779 

Parameter 
alpha-BHC 
gamma-BHC (Lindane) 
beta-BHC 
Heptachlor 
delta-BHC 
Aldrin 
Heptachlor Epoxide 
gamma-Chlordane 
alpha-Chlordane 
Endosulfan I 
p,p-DDE 
Dieldrin 
Endrin 

Flag 

Flag 

Flag 

VVorkOrder: 6052408 
Supplemental RFI 

Result 
<0.270 
<0.992 
<0.228 
<0.601 

<0.00800 
<0.0795 

<0.125 
<0.164 
<0.268 
<0.208 
<0.650 
<0.295 
<0.222 
<0.767 

<0.0444 
<0.126 
<0.124 

Date Analyzed: 2006-05-28 
QC Preparation: 2006-05-25 

Result 
78.0 

<0.263 
120 

73.6 

Date Analyzed: 2006-06-07 
QC Preparation: 2006-06-01 

Result 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 

Units 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 

Units 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 

Units 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
mg/K.g 
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Reporting 
Limits 
0.27 

0.992536 
0.227774 
0.600628 

0.008 
0.079491 
0.125172 
0.163974 
0.26781 

0.208 
0.650424 

0.295 
0.221898 
0.767141 
0.044386 
0.125985 

0.124 

Analyzed By: TP 
Prepared By: DS 

Reporting 
Limits 
0.683 
0.263 
0.291 
0.082 

Analyzed By: AG 
Prepared By: AG 

Reporting 
Limits 
0.0015 
0.002 

0.0023 
0.0015 
0.0018 
0.0025 
0.0023 
0.0021 
0.0023 
0.002 

0.0016 
0.0021 
0.0024 

continued ... 
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method blank continued . .. 
Reporting 

Parameter Flag Result Units Limits 
p,p-DDD <0.0008 mg/Kg 0.0013 
Endosulfan II <0.0008 mg/Kg 0.0021 
p,p-DDT <0.0008 mg/Kg 0.0029 
Endrin aldehyde <0.0008 mg/Kg 0.003I 
Endosulfan sulfate <0.0008 mg/Kg 0.0014 
Methoxychlor <0.0008 mg/Kg 0.002 
Endrin Ketone <0.0008 mg/Kg 0.0018 
Toxaphene <0.0160 mg/Kg 0.0877 
Technical Chlordane <0.0160 mg/Kg 0.0318 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
2,4,5,6-Tetrachloro-m-xylene 0.0124 mg/Kg 0.16 O.IOO 78 30.I- I60 
Deca chlorobiphenyl 0.0143 mg/Kg 0.16 0.100 89 33.2- 155 

Method Blank (1) 

QCBatch: 27264 Date Analyzed: 2006-06-12 Analyzed By: TP 
Prep Batch: 23910 QC Preparation: 2006-06-10 Prepared By: TP 

Reporting 
Parameter Flag Result Units Limits 
Total Mercury <0.00880 mg/Kg 0.0088 

Laboratory Control Spike (LCS-1) 

QCBatch: 26873 Date Analyzed: 2006-05-26 Analyzed By: RR 
Prep Batch: 23562 QC Preparation: 2006-05-25 Prepared By: DS 

LCS LCSD Spike Matrix Rec. RPD 
Param Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
Total Aluminum 134 145 mg/Kg 1 100 33.9 100 8 84.6- 123 20 
Total Antimony 23.2 23.6 mg/Kg I 25.0 <0.992 93 2 87.2-95.7 20 
Total Arsenic 48.1 48.0 mg/Kg 50.0 <0.228 96 0 86- 107 20 
Total Barium 98.8 99.8 mg/Kg 100 <0.601 99 1 75- 125 20 
Total Beryllium 2.52 2.55 mg/Kg 2.50 <0.00800 101 I 81.5- 109 20 
Total Cadmium 24.1 24.0 mg/Kg 25.0 <0.0795 96 0 84.2- 108 20 
Total Chromium 10.0 9.85 mg/Kg IO.O <0.125 100 2 75- 125 20 
Total Cobalt 23.5 23.6 mg/Kg 25.0 <0.164 94 0 84.9- I09 20 
Total Copper I2.6 12.6 mg/Kg 12.5 <0.268 101 0 92.1- 108 20 
Total Iron 51.1 52.2 mg/Kg 50.0 <0.208 102 2 80.5- 124 20 
Total Lead 49.9 49.5 mg/Kg 50.0 <0.650 100 I 75- 125 20 
Total Manganese 25.6 25.3 mg/Kg 25.0 <0.295 102 I 96- 103 20 
Total Nickel 24.2 24.2 mg/Kg 25.0 <0.222 97 0 85.3- 106 20 
Total Selenium 46.0 44.9 mg/Kg 50.0 <0.767 92 2 75- 125 20 
Total Silver I2.0 Il.9 mg/Kg 12.5 <0.0444 96 89.6- 105 20 
Total Thallium 48.7 48.2 mg/Kg 50.0 <0.512 97 75- I25 20 
Total Vanadium 23.6 23.4 mg/Kg 25.0 <0.I26 94 89.2- I02 20 
Total Zinc 24.1 24.I mg/Kg 25.0 <0.124 96 0 80.9- II2 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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Laboratory Control Spike (LCS-1) 

QC Batch: 26896 Date Analyzed: 2006-05-28 Analyzed By: TP 
Prep Batch: 23562 QC Preparation: 2006-05-25 Prepared By: DS 

LCS LCSD Spike Matrix Rec. RPD 
Param Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
Total Calcium 4690 5090 mg/Kg 100 50.0 <68.3 94 8 79.9- 114 20 
Total Magnesium 4790 4660 mg/Kg 100 50.0 <26.3 96 3 76.5-113 20 
Total Potassium 4590 4560 mg/Kg 100 50.0 <29.1 92 85- 115 20 
Total Sodium 4740 4710 mg/Kg 100 50.0 <8.20. 95 85.4- 108 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 27202 Date Analyzed: 2006-06-07 Analyzed By: AG 
Prep Batch: 23779 QC Preparation: 2006-06-01 Prepared By: AG 

LCS LCSD Spike Matrix Rec. RPD 
Par am Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
alpha-BHC 0.0127 0.0128 mg/Kg 0.16 0.100 <0.000240 79 1 61.5- 115 20 
gamma-BHC (Lindane) 0.0131 0.0131 mg/Kg 0.16 0.100 <0.000320 82 0 55.2- 116 20 
beta-BHC 0.0140 0.0136 mg/Kg 0.16 0.100 <0.000368 88 3 64.7- 114 20 
Heptachlor 0.0130 0.0134 mg/Kg 0.16 0.100 <0.000240 81 3 62.5-112 20 
delta-BHC 0.0137 0.0137 mg/Kg 0.16 0.100 <0~000288 86 0 62.3- 112 20 
Aldrin 0.0140 0.0141 mg/Kg 0.16 0.100 <0.000400 88 1 61.6- 118 20 
Heptachlor Epoxide 0.0143 0.0143 mg/Kg 0.16 0.100 <0.000368 89 0 62.4- 113 20 
gamma-Chlordane 0.0140 0.0141 mg/Kg 0.16 0.100 <0.000336 88 63.1-109 20 
alpha-Chlordane 0.0140 0.0141 mg/Kg 0.16 0.100 <0.000368 88 58.5- 112 20 
Endosulfan I 0.0140 0.0141 mg!Kg 0.16 0.100 <0.000320 88 56.3- 120 20 
p,p-DDE 0.0141 0.0142 mg/Kg 0.16 0.100 <0.000256 88 64.4- 121 20 
Dieldrin 0.0145 0.0146 mg/Kg 0.16 0.100 <0.000336 91 63.7-113 20 
Endrin 0.0136 0.0137 mg/Kg 0.16 0.100 <0.000384 85 1 57.3- 122 20 
p,p-DDD 0.0128 0.0132 mg/Kg 0.16 0.100 <0.000208 80 3 52- 122 20 
Endosulfan II 0.0147 0.0146 mg/Kg 0.16 0.100 <0.000336 92 1 64.4-112 20 
p,p-DDT 0.0150 0.0150 mg/Kg 0.16 0.100 <0.000464 94 0 71.8-111 20 
Endrin aldehyde 0.0146 0.0147 mg/Kg 0.16 0.100 <0.000496 91 62.3- 115 20 
Endosulfan sulfate 0.0143 0.0144 mg/Kg 0.16 0.100 <0.000224 89 30.4- 124 20 
Methoxychlor 0.0132 0.0133 mg/Kg 0.16 0.100 <0.000320 82 45.5-120 20 
Endrin Ketone 0.0142 0.0143 mg/Kg 0.16 0.100 <0.000288 89 1 66.2- 109 20 
Toxaphene 0.141 0.150 mg/Kg 0.16 0.800 <0.0140 110 6 63.4- 135 20 
Technical Chlordane 0.144 0.142 mg/Kg 0.16 0.800 <0.00509 112 1 64.8-137 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCS LCSD Spike LCS LCSD Rec. 
Surrogate Result Result Units Dil. Amount Rec. Rec. Limit 
2,4,5,6-Tetrachloro-m-xylene O.ot15 0.0116 mg/Kg 0.16 0.100 72 72 68.3- 120 
Deca chlorobiphenyl 0.0134 0.0135 mg/Kg 0.16 0.100 84 84 62.9- 121 

Laboratory Control Spike (LCS-1) 

QC Batch: 27264 Date Analyzed: 2006-06-12 Analyzed By: TP 
Prep Batch: 23910 QC Preparation: 2006-06-10 Prepared By: TP 



Report Date: June 14,2006 Work Order: 6052408 Page Number: 9 of 14 
AFC002-037-04 Supplemental RFI Holloman AFB,NM 

LCS LCSD. Spike Matrix Rec. RPD 
Param Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
Total Mercury 0.518 0.520 mg/K.g 1 0.500 <0.00880 104 0 85.2- 118 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) 

QCBatch: 26873 Date Analyzed: 2006-05-26 Analyzed By: RR 
Prep Batch: 23562 QC Preparation: 2006-05-25 Prepared By: DS 

MS MSD Spike Matrix Rec. RPD 
Param Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
Total Aluminum 5760 4970 mg/K.g 10 100 5390 37 15 0-6730 20 
Total Antimony 21.1 22.0 mg/Kg 1 25.0 <0.992 84 4 75- 119 20 
Total Arsenic 48.7 48.4 mg/Kg 1 50.0 <0.228 97 1 74.2- 113 20 
Total Barium 130 123 mg/Kg 1 100 37.4 93 6 75- 125 20 
Total Beryllium 2.56 2.66 mg/Kg 1 2.50 <0.00800 102 4 67.6- 136 20 
Total Cadmium 21.0 21.8 mg/Kg 1 25.0 <0.0795 84 4 75- 115 20 
Total Chromium 11.6 11.1 mg!Kg 1 10.0 2.83 88 4 75- 125 20 
Total Cobalt 21.7 22.1 mg/Kg 1 25.0 1.14 82 2 79.1 - 120 20 
Total Copper 12.7 12.0 mg/Kg 12.5 1.7 88 6 75- 123 20 
Total Iron 2 2720 2070 mg/K.g 10 50.0 2590 26 27 0-6880 20 
Total Lead 55.9 55.5 mg/Kg 1 50.0 10.4 91 1 75- 125 20 
Total Manganese 3 113 61.1 mg/Kg 1 25.0 66.7 185 60 0-658 20 
Total Nickel 22.9 23.0 mg/Kg 1 25.0 <0.222 92 0 62.7- 147 20 
Total Selenium 44.4 46.2 mg/Kg 50.0 <0.767 89 4 75- 125 20 
Total Silver 11.5 11.3 mg/Kg 12.5 <0.0444 92 2 81.3- 109 20 
Total Thallium 41.5 59.2 mg/Kg 50.0 <0.512 83 35 75- 125 20 
Total Vanadium 26.7 25.7 mg/Kg 25.0 <0.126 107 4 81.1 - 140 20 
Total.Zinc 29.4 28.3 mg/Kg 25.0 8.12 85 4 75- 125 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) 

QCBatch: 26896 Date Analyzed: 2006-05-28 Analyzed By: TP 
Prep Batch: 23562 QC Preparation: 2006-05-25 Prepared By: DS 

MS MSD Spike Matrix Rec. RPD 
Param Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
Total Calcium 4 151000 160000 mg/Kg 100 50.0 155000 -80 6 63.7- 140 20 
Total Magnesium 9840 9840 mg/Kg 100 50.0 6110 75 0 65.2- 127 20 
Total Potassium 5780 6080 mg/Kg 100 50.0 709 101 5 75- 125 20 
Total Sodium 5640 5900 mg/Kg 100 50.0 297 107 4 78.4- 125 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) 

QCBatch: 27264 Date Analyzed: 2006-06-12 Analyzed By: TP 
Prep Batch: 23910 QC Preparation: 2006-06-10 Prep~edBy: TP 

1 Matrix spike recovery out of control limits due to matrix interference. Use LCSILCSD to demonstrate analysis is under control. 
2Matrix spike recovery out of control limits due to matrix interference. Use LCS!LCSD to demonstrate analysis is under control. 
3Matrix spike recovery out of control limits due to matrix interference. Use LCS!LCSD to demonstrate analysis is under control. 
4Matrix spike recovery out of control limits due to matrix interference. Use LCSILCSD to demonstrate analysis is under control. 



Report Date: June 14, 2006 Work Order: 6052408 Page Number: 10 ofl4 
AFC002-037-04 Supplemental RFI Holloman AFB,NM 

:Ci-~, 

MS MSD Spike Matrix Rec. RPD 
Param Result Result Units Dil. Amount Result Rec. RPD Limit Limit 
Total Mercury 0.556 0.550 mg/Kg 1 0.500 0.0516 101 77.6- 124 20 

Percent recovery is based on the spike result RPD is based on the spike and spike duplicate result. 

Standard (ICV-1) 

QCBatch: 26873 Date Analyzed: 2006-05-26 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/Kg 1.00 0.997 100 90- 110 2006-05-26 
Total Antimony mg/Kg 1.00 0.995 100 90- 110 2006-05-26 
Total Arsenic mg/Kg 1.00 0.993 99 90- 110 2006-05-26 
Total Barium mg/Kg 1.00 1.02 102 90- 110 2006-05-26 
Total Beryllium mg/Kg 1.00 0.986 99 90-110 2006-05-26 
Total Cadmium mg/Kg 1.00 1.03 103 90- 110 2006-05-26 
Total Chromium mg/Kg 1.00 1.03 103 90- 110 2006-05-26 
Total Cobalt mg/Kg 1.00 0.994 99 90- 110 2006-05-26 
Total Copper mg/Kg 1.00 1.01 101 90- 110 2006-05-26 
Total Iron mg/Kg 1.00 1.01 101 90- 110 2006-05-26 
Total Lead mg/Kg 1.00 1.02 102 90- 110 2006-05-26 
Total Manganese mg/Kg 1.00 0.992 99 90- 110 2006-05-26 
Total Nickel mg/Kg 1.00 0.990 99 90- 110 2006-05-26 
Total Selenium mg/Kg 1.00 1.00 100 90- 110 2006-05-26 
Total Silver mg/Kg 0.125 0.124 99 90- 110 2006-05-26 
Total Thallium mg/Kg 1.00 1.01 101 90- 110 2006-05-26 
Total Vanadium mg/Kg 1.00 1.04 104 90- 110 2006-05-26 
Total Zinc mg/Kg 1.00 1.00 100 90- 110 2006-05-26 

Standard (CCV-1) 

QCBatch: 26873 Date Analyzed: 2006-05-26 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Aluminum mg/Kg 1.00 0.991 99 90- 110 2006-05-26 
Total Antimony mg/Kg 1.00 0.983 98 90- 110 2006-05-26 
Total Arsenic mg/Kg 1.00 0.977 98 90- 110 2006-05-26 
Total Barium mg/Kg 1.00 1.03 103 90- 110 2006-05-26 
Total Beryllium mg/Kg 1.00 0.985 98 90- 110 2006-05-26 
Total Cadmium mg/Kg 1.00 1.02 102 90- 110 2006-05-26 
Total Chromium mg/Kg 1.00 1.02 102 90- 110 2006-05-26 
Total Cobalt mg/Kg 1.00 0.990 99 90- 110 2006-05-26 
Total Copper mg/Kg 1.00 1.02 102 90- 110 2006-05-26 
Total Iron mg/Kg 1.00 1.01 101 90- 110 2006-05-26 
Total Lead mg/Kg 1.00 0.991 99 90- 110 2006-05-26 
Total Manganese mg/Kg 1.00 0.982 98 90- 110 2006-05-26 
Total Nickel mg/Kg 1.00 0.983 98 90- 110 2006-05-26 
Total Selenium mg/Kg 1.00 0.976 98 90- 110 2006-05-26 
Total Silver mg/Kg 0.125 0.123 98 90- 110 2006-05-26 
Total Thallium mg/Kg 1.00 1.02 102 90- 110 2006-05-26 
Total Vanadium mg!Kg 1.00 1.01 101 90- llO 2006-05-26 

continued ... 
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standard continued . .. 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Par am Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Zinc mg!Kg 1.00 0.999 100 90- 110 2006-05-26 

Standard (ICV-1) 

QCBatch: 26896 Date Analyzed: 2006-05-28 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Par am Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Calcium mg!Kg 50.0 47.9 96 90- 110 2006-05-28 
Total Magnesium mg!Kg 50.0 47.9 96 90- 110 2006-05-28 
Total Potassium mg!Kg 50.0 52.0 104 90- 110 2006-05-28 
Total Sodium mg!Kg 50.0 51.1 102 90- 110 2006-05-28 

Standard (CCV-1) 

QCBatch: 26896 Date Analyzed: 2006-05-28 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Calcium mg!Kg 50.0 49.5 99 90- 110 2006-05-28 
Total Magnesium mg!Kg 50.0 47.2 94 90- 110 2006-05-28 
Total Potassium mg!Kg 50.0 47.6 95 90- 110 2006-05-28 
Total Sodium mg!Kg 50.0 46.4 93 90- 110 2006-05-28 

Standard (CCV-2) 

QCBatch: 27202 Date Analyzed: 2006-06-07 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
alpha-BHC mg!Kg 0.100 0.0950 95 85- 115 2006-06-07 
gamma-BHC (Lindane) mg!Kg 0.100 0.0994 99 85- 115 2006-06-07 
beta-BHC mg!Kg 0.100 0.0975 98 85- 115 2006-06-07 
Heptachlor mg!Kg 0.100 0.101 101 85- 115 2006-06-07 
delta-BHC mg!Kg 0.100 0.102 102 85- 115 2006-06-07 
Aldrin mg!Kg 0.100 0.101 101 85- 115 2006-06-07 
Heptachlor Epoxide mg/Kg 0.100 0.104 104 85- 115 2006-06-07 
gamma-Chlordane mg!Kg 0.100 0.101 101 85- 115 2006-06-07 
alpha-Chlordane mg!Kg 0.100 0.101 101 85- 115 2006-06-07 
Endosulfan I mg/Kg 0.100 0.101 101 85- 115 2006-06-07 
p,p-DDE mg!Kg 0.100 0.102 102 85- 115 2006-06-07 
Dieldrin mg!Kg 0.100 0.104 104 85- 115 2006-06-07 
Endrin mg!Kg 0.100 0.100 100 85- 115 2006-06-07 
p,p-DDD mg!Kg 0.100 0.0969 97 85- 115 2006-06-07 
Endosulfan II mg!Kg 0.100 0.101 101 85- 115 2006-06-07 
p,p-DDT mg!Kg 0.100 0.103 103 85- 115 2006-06-07 
Endrin aldehyde mg!Kg 0.100 0.103 103 85- 115 2006-06-07 
Endosulfan sulfate mg!Kg 0.100 0.103 103 85- 115 2006-06-07 

continued ... 
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standard continued ... 
CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Methoxychlor mg/Kg 0.100 0.101 101 85-115 2006-06-07 
Endrin Ketone mg/Kg 0.100 0.0995 100 85-115 2006-06-07 
Toxaphene mg/Kg 0.800 0.857 107 85-115 2006-06-07 
Technical Chlordane mg/Kg 0.800 0.789 99 85- 115 2006-06-07 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limit 
2,4,5,6-Tetrachloro-m-xylene 0.0957 mg!Kg 1 0.100 96 85- 115 
Deca chlorobiphenyl 0.107 mg/Kg 1 0.100 107 85- 115 

Standard (CCV-3) 

QCBatch: 27202 Date Analyzed: 2006-06-07 Analyzed By: AG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
alpha-BHC mg/Kg 0.100 0.0954 95 85- 115 2006-06-07 
gamma-BHC (Lindane) mg/Kg 0.100 0.100 100 85- 115 2006-06-07 
beta-BHC mg/Kg 0.100 0.0978 98 85- 115 2006-06-07 
Heptachlor mg/Kg 0.100 0.101 101 85- 115 2006-06-07 
delta-BHC mg/Kg_ 0.100 0.102 102 85- 115 2006-06-07 
Aldrin mg/Kg 0.100 0.102 102 85-115 2006-06-07 
Heptachlor Epoxide mg/Kg 0.100 0.106 106 85-115 2006-06-07 
gamma-Chlordane mg/Kg 0.100 0.103 103 85-115 2006-06-07 
alpha-Chlordane mg/Kg 0.100 0.103 103 85-115 2006-06-07 
Endosulfan I mg/Kg 0.100 0.103 103 85- 115 2006-06-07 
p,p-DDE mg/Kg 0.100 0.105 105 85- 115 2006-06-07 
Dieldrin mg/Kg 0.100 0.106 106 85-115 2006-06-07 
Endrin mg/Kg 0.100 0.102 102 85- 115 2006-06-07 
p,p-DDD mg/Kg 0.100 0.0997 100 85-115 2006-06-07 
Endosulfan II mg/Kg 0.100 0.106 106 85-115 2006-06-07 
p,p-DDT mg/Kg 0.100 0.108 108 85-115 2006-06-07 
Endrin aldehyde mg/Kg 0.100 0.108 108 85-115 2006-06-07 
Endosulfan sulfate mg/Kg 0.100 0.106 106 85-115 2006-06-07 
Methoxychlor mg/Kg 0.100 0.102 102 85- 115 2006-06-07 
Endrin Ketone mg/Kg 0.100 0.103 103 85- 115 2006-06-07 
Toxaphene mg/Kg 0.800 0.736 92 85- 115 2006-06-07 
Technical Chlordane mg/Kg 0.800 0.780 98 85-115 2006-06-07 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limit 
2,4,5,6-Tetrachloro-m-xylene 0.0988 mg/Kg 1 0.100 99 85- 115 
Deca chlorobiphenyl 0.112 mg/Kg 0.100 112 85- 115 

Standard (ICV-1) 

QC Batch: 27264 Date Analyzed: 2006-06-12 Analyzed By: TP 



Report Date: June 14, 2006 Work Order: 6052408 Page Number: 13 of 14 
AFC002-037-04 Supplemental RFI Holloman AFB,NM 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury mg/L 0.00500 0.00512 102 90- 110 2006-06-12 

Standard (CCV-I) 

QCBatch: 27264 Date Analyzed: 2006-06-12 Analyzed By: TP 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Total Mercury mg!L 0.00500 0.00512 102 80-120 2006-06-12 
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CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

[] DJY Weight Basis Reqwed 

[] TRRP Repor1 Required 
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