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1 INTRODUCTION 

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Anny Corps of 
Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to conduct 
Accelerated Corrective Measures (ACM) at several of the Solid Waste Management Units 
(SWMUs) and Areas of Concern (AOCs) at Holloman Air Force Base (HAFB), New Mexico. 
This document provides a Work Plan that will serve as the primary working document for the 
additional investigations and excavation of petroleum contaminated soil (PCS) and hazardous 
constituents including sludge grit and radionuclides at 11 previously investigated sites. 

The Omaha District USACE Scope of Services for the Remedial Action-Construction (RA-C) -
Project # KWRD20067080 dated November 9, 2005 (Attachment A) generally defines the 
additional characterization for 11 SWMU/Environmental Restoration Program (ERP) sites that 
have been identified by the New Mexico Environment Department (NMED) as requiring further 
investigation prior to source removal excavation or no further action. These SWMUs/AOCs 
include the following ERP sites: OT-03 (SWMU 114), OT-20 (SWMU 113A), OT-32 (AOC 
PRI-A), OT-35 (AOC PRI-2 and PRI-5), OT-38 (SWMU 137), OT-45 (AOC-0), SS-06 (AOC 
R), SS-12 (AOC K), SS-18 (AOC H), RW-42 (SWMU 111), and OT-37 (AOC L). 

Review of historical data collected at SS-06 and OT-35 indicates that these sites have been 
sufficiently characterized during previous investigations. At a meeting on May 5, 2006, attended 
by NMED and HAFB personnel it was proposed that these two sites qualify for No Further 
Action (NF A) status. Under separate cover and pending NMED approval, HAFB will submit a 
Statement of Basis requesting NFA for Sites SS-06 and OT-35. The historical characterization 
data and chronology of previous investigations for these two sites has been included in Section 2 
of this ACM Work Plan. In addition, during the referenced meeting it was determined that due 
to the small size of the OT-03 source area, additional characterization would not be required. 
The ACM approach for OT-03 will consist of removing the contaminated soil until site risk­
based closure goals are met as determined by confirmation sampling. 

The objective of the additional characterizations at the remaining eight sites (OT-20, OT-32, OT-
38, OT-45, SS-12, SS-18, RW-42, and OT-37) is to fill in the data gaps to completely identify 
and define the presumed PCS and/or hazardous constituent source areas. Once the source areas 
have been delineated, the primary objective of this ACM is to remove, through excavation, and 
properly dispose the PCS and/or hazardous constituent source areas. Groundwater conditions 
surrounding the various source areas will also be evaluated in this ACM Work Plan. During this 
process, required data will be collected to support risk based evaluations of these sites based on 
guidance from the NMED. The ultimate objective is to achieve approval for site closure(s) in 
accordance with the HAFB Resource Conservation Recovery Act (RCRA) pennit (number 
NM6572124422). 

This ACM Work Plan is organized into 11 sections; Section 1 presents the introductory material, 
ACM Work Plan objectives, and HAFB background information. Section 2 details the site­
specific background and historical environmental data. Section 3 summarizes the site-specific 
additional investigation actives for each site to determine the location of the source areas. 
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Excavation procedures and excavation soil sampling and analysis are presented in Sections 4 and 
5, respectively. The risk-based clean up approach is described in Section 6. Section 7 presents 
the excavation waste management procedures. Project quality assurance and health and safety 
requirements are discussed in Sections 8 and 9. Section 10 presents the organization and 
schedule and Section 11 contains the references used throughout this report. Three sets of 
comments received from USACE Omaha with associated responses are included in Attachment 
B. 

This document has been written to provide relevant information on the geologic, hydrologic, and 
other environmental conditions for the 11 sites and the procedures by which this ACM will be 
completed. Information is provided for the entire Base and its surrounding environ as well as the 
11 sites. This ACM calls for the removal of all PCS and/or hazardous constituents (above the 
NMED soil screening levels) at sites OT-03, OT-20, OT-32, OT-38, OT-45, SS-12, SS-18, RW-
42, and OT-37 through excavation with verification of complete removal via confirmation 
sampling from the excavation. 

1.1 Base Description 

HAFB is situated in south central New Mexico, in the northwest central part of Otero County, 
approximately 75 miles north-north-east of El Paso, Texas (Figure 1-1). HAFB has a population 
of 6,000 and occupies about 50,000 acres in the northeast quarter of Section 1, Township 17 
South, Range 8 East. The White Sands Missile Range testing facilities occupy additional land 
extending northward from the Base. Private and public owned lands border the remainder of 
HAFB. The major highway servicing HAFB is Highway 70, which runs southwest from the 
town of Alamogordo and separates HAFB from publicly owned lands to the south. Alamogordo 
which has a population of approximately 35,000 is located approximately 7 miles east of the 
base. 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 through 
1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying 
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the base. 
In 1947, Air Material Command announced the air field would be its primary site for the testing 
and development of un-manned aircraft, guided missiles, and other research programs. On 
January 13, 1948, the Alamogordo installation was renamed Holloman Air Force Base, in honor 
of the late Col. George V. Holloman; a pioneer in guided missile research. In 1968, the 49th 
Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB also serves as the 
training center for the German Air Force's Tactical Training Center. 

1.2 Physiography and Topography 

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge 
of the Sacramento Mountains. HAFB is approximately 59,600 acres in area, and is located at a 
mean elevation of 4,093 feet above mean sea level (amsl). The region is characterized by high 
tablelands with rolling summit plains; cuesta-formed mountains dipping eastward and of west-
facing escarpments with the wide bracketed basin forming the basin and range complex. The :) 
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Base is located in the Tularosa Sub-basin which is part of the Central Closed Basins. The 
bordering mountains rise abruptly to altitudes of 7,000 to 12,000 feet amsl. The San Andres 
Mountains bound the basin to the west (about 30 miles) with the Sacramento Mountains 
approximately 10 miles to the east (Figure 1-1 ). At its widest, the basin is about 60 miles east to 
west and stretches approximately 150 miles north to south. 

1.3 Surface Water and Hydrology 

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow of 
surface waters to the Base comes from the Lost River, located in the north-central region of the 
Base. The upper reaches of the Three Rivers and the Sacramento River are perennial in the 
basin. HAFB is dissected by several southwest trending arroyos that control the surface 
drainage. Hay Draw arroyo is located in the far north. Malone and Rita's Draw, which drain 
into the Lost River and Dillard Draw arroyos, are located along the eastern perimeter of the Base. 
Approximately 10,000 years ago, indications are of a much wetter climate. The present day 
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles. 
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a 
few inches in depth during the rainy season. 

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small 
quantities of relatively good quality water in the deeper peripheral. Potable water is only found 
in wells near the edges of the basin with more saline water towards the center. Two of the 
principal sources of potable water are a long narrow area on the upslope sides of Tularosa and 
Alamogordo with the other in the far southwestern part of the basin. A portion of Alamogordo's 
water, as well as the Base's, is supplied from Lake Bonito (which is in the Pecos River Basin). 

1.4 Regional Geology 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250 
million years old (White Sands Missile Range (WSMR), 2003). During the period when the area 
was submerged under the shallow intra-continental sea, the layers of limestone, shale, gypsum, 
and sandstone were deposited. In time, these layers were pushed upward through various 
tectonic forces forming a large bulge on the surface. Approximately I 0 million years ago the 
center began to subside resulting in a vertical drop of thousands of feet leaving the edges still 
standing (the present day Sacramento and San Andres mountain ranges). In the millions of years 
following, rainfall, snowmelt, and wind eroded the mountain sediments depositing them in the 
valley (i.e. Tularosa Basin). Water carrying eroded gypsum, limestone, dolomite, gravel, and 
other alluvial matter continues to flow into the basin with no route of exit. 

The Tularosa Sub-basin is geologically described as a bolson, which is an extensive flat 
alluvium-floored depression, into which drainage from the surrounding mountains flows toward 
a central playa. The overlying alluvium generally consists ofunconsolidated gravels (limestone, 
dolomite, and gypsum), sands, and clays. A fining sequence from the San Andreas and 
Sacramento Ranges towards the basin's center characterizes the area with the near surface soils 
as alluvial, eolian, and lacustrine deposits. The alluvial fan deposits are laterally discontinuous 
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units of interbedded sand, silt, and clay while the eolian deposits consist primarily of gypsum ~ 
sands. The eolian and alluvial deposits are usually indistinguishable due to the reworking of the 
alluvial sediment by eolian processes. The playa, or lacustrine deposits, consist of silty clay 
containing gypsum and are contiguous with the alluvial fan and eolian deposits. 

Mesozoic rocks in the northwest mark the Colorado Plateau, topped by younger Tertiary strata. 
Quaternary age sediments have washed off the Southern Rockies into the open basins and the 
Rio Grande Rift, a failed spreading center or aulacogen. This would-be ocean basin runs up the 
center of the state with the Rio Grande flowing down its middle, exposing the Paleozoic and 
Precambrian rocks on its uplifted flanks. Later Cenozoic volcanic intrusions of Quaternary and 
Tertiary age are also associated with the rifting. 

The great Permian Basin of Texas continues into the state from the southeast with younger 
Quaternary-Tertiary sediments of the Great Plains cover the whole eastern edge. Basin-and­
range terrain of Tertiary sediments and volcanics appear in the extreme southwest coupled with 
wide dry basins choked with Quaternary coarse sediments eroded from the blocks of uplifted 
older rocks. 

1.5 Regional Hydrogeology 

The predominance of the groundwater occurs as an unconfined aquifer in the unconsolidated 
deposits of the central basin, with the primary source of recharge as rainfall percolation and 
minor amounts of stream run-off along the western edge of the Sacramento Mountains. Surface ~ 
water/rainfall migrates downward into the alluvial sediments at the edge of the shallow aquifer 
near the ranges, and flows downgradient through progressively finer-grained sediments towards 
the central basin. Because the Tularosa Basin is a closed system, water that enters the area only 
leaves either through evaporation or percolation. This elevated amount of percolation results in a 
fairly high water table. Beneath HAFB, groundwater ranges from 5 to 50 feet. Flow for the 
Base is generally towards the southwest with localized influences from the variations in the 
topography of the Base. Near the arroyos, groundwater flows directly toward the surface 
drainage feature. 

Groundwater quality in the Tularosa Basin is of potable quality at the recharge areas in close 
proximity to the Sacramento Mountains and becomes increasingly mineralized toward the central 
portion ofthe basin and discharge areas (Radian, 1993c). The majority (over 70 %) ofthe ERP 
Sites I SWMUs I AOCs located across HAFB, have groundwater monitoring wells containing 
water with an average total dissolved solids (TDS) concentration greater than 10,000 milligrams 
per liter (mg/L ). This TDS data supports the hypothesis that TDS concentrations below 10,000 
mg/L at HAFB are caused by dilution of natural groundwater from leaking water lines and 
surface irrigation from the domestic water supply. TDS concentrations greater than 10,000 mg/L 
exceed the New Mexico Water Quality Control Commission (NMWQCC) limit as potable water 
and thus, the groundwater beneath HAFB has been designated as unfit for human consumption. 
Likewise, U.S. Environmental Protection Agency (USEPA) guidelines have identified the 
groundwater as a Class IIIB water source, characterized by TDS concentrations exceeding 
10,000 mg/L. 
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In addition, there are no potable water wells on HAFB. Potable water for the base and the city of 
Alamogordo is derived from the nearby Sacramento Mountains. The only production water well, 
used for livestock irrigation, is located approximately 7 miles southwest of HAFB. 

1.6 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 
precipitation totals; abundant sunshine, relatively low humidity and relatively large annual and 
diurnal temperature range (Western Regional Climate Center [WRCC], 2003). The climate of 
the Central Closed Basins varies with elevation. The Base is found in the low areas and is 
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100 
degrees Fahrenheit (°F) in the summer months and middle 50s in the winter. A preponderance of 
clear skies and relatively low humidity pennits rapid night time cooling resulting in average 
diurnal temperature ranges of 25 to 35°F. Potential evapotranspiration, at 67 inches per year, 
significantly exceeds annual precipitation, usually less than 10 inches. The very low rainfall 
amounts resulting in the arid conditions, which with the topographically induced wind patterns 
combining with the sparse vegetation, tend to cause localized "dust devils". Much of the 
precipitation falls during the mid-summer monsoonal period (July and August) as brief, yet 
frequent, intense thunderstorms culminating to 30- 40% of the annual total rainfall. 

1. 7 Water Use 

HAFB is located in the Tularosa Sub-basin. Potable water is available from municipal wells 
along the margins of the basin with more saline water towards the center. The principle sources 
of potable water are located in a long narrow north-south trending area east of Alamogordo and 
Tularosa and in the far southern part of the basin. HAFB is also supplied potable water from 
Lake Bonito, which is in the Pecos River Basin. 
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2 SITE-SPECIFIC BACKGROUND AND HISTORICAL 
DATA REVIEW 

Since 1983, the 11 sites addressed in this ACM Work Plan have been the subject of a series of 
environmental investigations related to evaluating the soil and groundwater conditions to 
determine the various site-specific sources of volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), petroleum hydrocarbons, pesticides, herbicides, polychlorinated 
biphenyls (PCBs), metals, and radionuclide contamination. This section provides the site 
background and overview of the previous investigations conducted at each of the 11 sites from 
1983 through 1996. Most of the site-specific information presented in this section was obtained 
from the following historical reports: 

• Installation Restoration Program Records Search for Holloman Air Force Base, New 
Mexico, August 1983, CH2M Hill. 

• Installation Restoration Program, Phase II - Confirmation/Quantification Stage I, 
Report (April 1984 to March 1985) For Holloman Air Force Base, New Mexico 88330, 
March 1987, Dames & Moore. 

• Final Remedial Investigation Report, Holloman Air Force Base, New Mexico, December 
1989, Walk, Haydel & Associates, Inc. 

• Draft Final Remedial Investigation (RI) Report, Investigation, Study and 
Recommendation for 29 Waste Sites, Holloman Air Force Base, NM, June 1992, Radian 
Corporation. 

• Draft Final Preliminary Assessment and Site Investigation Report, Investigation of Four 
Waste Sites, Holloman Air Force Base, NM, November 1993, Radian Corporation. 

• Draft Final Site Investigation Report Waste Sites SS-06, SD-15, AOC-RR, and AOC­
BBMS, Holloman Air Force Base, New Mexico, October 1995, Ebasco Services, Inc. and 
Groundwater Technology. 

• Technical Memorandum Installation Restoration Sites SS-12, SD-27, and OT-45, June 
1996, Foster Wheeler Environmental Corporation and Radian International LLC. 

The analytical results and sample locations for the surface soil, subsurface soil and groundwater 
samples collected during the previous investigations for the 11 sites are included in Appendix A. 
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2.1 OT-03 POL Tank Burial Site 

2.1.1 Site Description and Background 

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Tetraethyl Lead 
(TEL) Disposal Site, SWMU 114. This former land disposal site is located outside the east 
perimeter fence of the petroleum, oil, and lubricants (POL) storage facilities (Figure 2-1). It has 
been utilized in the past to dispose of the bottom sludge from fuel storage tanks (aviation 
gasoline [AVGAS], and jet propulsion fuel, Type 4 [JP-4]). From 1955 to 1975, wastes such as 
leaded fuel tank sludge, rusted metal fragments, rags, and hand tools were disposed of in the pit. 
The approximate extent of the disposal pit was thought to be 10 feet (ft) by 6 ft with an assumed 
depth of 4 ft. 

2.1.2 Previous Investigations 

In January 1980, the HAFB Bioenvironmental Engineering Department collected and analyzed 
eight soil samples from the OT -03 pit and surrounding area. The highest total lead 
concentrations (3,750 parts per million [ppm] and 1,500 ppm) were detected in the samples 
collected from within the pit. Lead was also detected at concentrations ranging from 157 to 550 
ppm, in samples collected from 6 to 30 ft outside the pit (Andreoli, 1980). The analytical results 
and sample locations for the surface and subsurface soil samples collected during this sampling 
event are included in Appendix A-1-1. ~ 

.. _,/ 

A record search for Site OT-03 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
record search concluded that the site was not considered to present a significant concern for 
adverse effects on health or the environment. The site was reinvestigated in November 1991 
during a Remedial Investigation (RI) conducted by Radian Corporation (Radian). The following 
information was obtained from the Draft Final Remedial Investigation (RI) Report, 
Investigation, Study and Recommendation for 29 Waste Sites, Holloman Air Force Base, NM 
(Radian, 1992). The scope of work for the OT -03 RI included the following field activities: 

2-2 

• Prior to soil and monitoring well installation, two 120-ft long trenches were dug with a 
back hoe to confirm the location and determine the extent of the burial pit. The trenches 
were approximately 1-ft wide and extended no more than 4ft below ground surface. 

• Collection of 16 surface soil samples (HA-03-01 through HA-03-16) from the 0 to 2 ft 
interval using stainless steel augers at approximately 15-ft intervals. All surface soil 
samples were analyzed in the laboratory for organolead and total lead. 

• One soil boring (SB-03-01) was drilled inside the pit. A composite soil sample was 
collected of the waste material (0 to 6 ft below ground surface [bgs]) and a second sample 
was collected from the undisturbed native material below the pit (6 to 9 ft bgs). Both of 
these subsurface soil samples were analyzed for volatile organic compounds (VOCs), 
petroleum hydrocarbons, organolead, and total metals. 
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• The soil boring was completed as a monitoring well (MW-03-01) to determine whether a 
release to groundwater had occurred. The well was developed, sampled, and slug tested. 
One groundwater sample was collected and analyzed for VOCs, anions, TDS, 
organolead, and total metals. 

Organolead was not detected in any of the 16 surface soil samples; however, total lead was 
detected in all the samples at concentrations ranging between 1. 7 to 3 8 milligrams per kilogram 
(mg/kg). In the two subsurface soil samples that were collected for analysis; lead was detected 
in the 0 to 6 ft bgs waste interval at 50 mg/kg and at 48 mg/kg in the underlying soil. These 
concentrations are both well below the current NMED soil screening level (SSL) (NMED, 2006) 
for lead (400 mg/kg). All other metals detected in the waste and underlying undisturbed interval 
were measured at values less than their respective base wide upper tolerance limit (UTL). 
Petroleum hydrocarbons were detected in the waste at 1,160 mg/kg and in the underlying soil at 
a higher concentration of 2,020 mg/kg. Two VOCs were also detected in both the waste and 
underlying soil sample, with the higher concentrations (1 ,600 micrograms/kilogram [J..tg/kg] of 
ethylbenzene and 3,300 J..tg/kg ofxylenes) detected in the waste sample. 

One monitoring well was installed through the waste pit to determine whether a release had 
occurred to the groundwater. The groundwater quality parameters (chloride, sulfate, fluoride, 
and total phosphorus) and metals were all below their respective UTLs for background. Several 
VOCs were detected in the groundwater at Site OT -03. Benzene ( 4,500 micrograms per liter 
[J..tg/L]), ethylbenzene (1,600 J..tg/L), and xylenes (700 J..tg/L) had the highest concentrations of 
detected VOCs. 

The analytical results and sample locations for the surface soil, subsurface soil, and groundwater 
samples collected during the OT -03 RI are included in Appendix A-1-2. The RI Report (Radian, 
1992) determined that the site should proceed to implementation of an Installation Restoration 
Program (IRP) remedial action/RCRA corrective action remedy. 

2.1.3 Geology and Hydrogeology 

The subsurface geology for Site OT -03 was obtained from the RI Report (Radian, 1992). The 
report utilized borings and wells from both Site SS-02/05 and Site OT -03, because of their close 
proximity to each other. The drilling log from the boring at Site OT -03 indicates a silty/fill from 
0-6 feet which transitions to a clay layer from 6-13 feet. The clay layer steadily increases in sand 
content from 13-17 feet and from 17-25 feet the stratigraphy is mostly sand. The drilling log and 
monitoring well construction diagram for this site can be found in Appendix A-1-2. 

The RI Report (Radian, 1992) made several observations about the local hydrogeology. The 
report stated that groundwater occurs in a shallow confined aquifer approximately 10 feet bgs in 
the silty sand deposits. The investigation found the hydraulic conductivity to be approximately 
2.52 x 10-3

. Groundwater on the north side of the site flows northeast and groundwater on the 
southern side ofthe site flows to the southeast. The general trend of the site's groundwater flow 
was toward Dillard Draw, to the east. 
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2.2 OT -20 Sewage Lagoons Disposal Trenches 

2.2.1 Site Description and Background 

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Sludge Disposal 
Trenches near Lagoons, SWMU 113A. From the beginning of Base operations to approximately 
1984, all settled solids from the grit chamber located at the headworks of the wastewater 
treatment plant were buried in three distinct pits just east of Pond B in the southwest comer of 
HAFB (Figure 2-1 ). The pits were reported to be approximately 2 feet wide, 5 feet deep, and 40 
feet long and were dug perpendicular to the pond and reportedly covered an area approximately 
200 to 300 feet north-south. Evidence of the pits can be observed on the surface as slight 
depressions. The Installation Restoration Program, Records Search for Holloman Air Force 
Base, New Mexico (CH2M Hill, 1983) indicated that small amounts of solvents and heavy metals 
may have been associated with the grit material. Additionally, PCBs have been identified at the 
adjacent sewage lagoons and in the grit disposal material. 

2.2.2 Previous Investigations 

The OT -03 record search concluded that the site was not considered to present any significant 
concern for adverse effects on health or the environment. The site was investigated in September 
1991 during a RI conducted by Radian. The following information was obtained from the Draft 
Final Remedial Investigation (RI) Report, Investigation, Study and Recommendation for 29 
Waste Sites, Holloman Air Force Base, NM (Radian, 1992). The scope of work for the OT-20 RI 
included the following field activities: 

• Several trenches were excavated with a backhoe in order to locate the grit burial sites. 
Two trenches were dug approximately 40 ft apart in a north-south direction parallel to the 
fence, extending approximately 300ft. Several smaller trenches were dug at the southern 
end of the site to investigate small mounds of soil and other signs of disturbance. 

• One soil boring was drilled into each of the three identified waste disposal pits SB-20-01 
through SB-20-03). Two subsurface soil samples were collected (one discrete interval 
from within the grit waste and one composite sample of the native undisturbed soil below 
the waste) from each borehole. These soil samples were analyzed for VOCs, total metals, 
herbicides, pesticides, and PCBs. 

Identifiable grit waste was observed at three locations within the eastern 300 ft transect trench. 
The upper surfaces of the three identified grit disposal pits were all within 1.0 ft bgs. The 
southern most pit (containing SB-20-0 1) began at 0.4 ft and extended to 1.9 ft bgs, the middle pit 
(containing SB-20-02) began at 0.2 ft and extended to 1.3 ft bgs and the northern most pit began 
at 0.9 ft and extended to 8 ft bgs. The grit burial pits were all approximately 2 to 3 ft wide and 
less than 20 ft long, none of the grit disposal pits were identified within the western 300 ft 
transect trench. 
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aldehyde, heptachlor epoxide, and gamma-BHC were detected in the waste samples collected 
from SB-20-01 and SB-20-03. All of these pesticides were detected below their respective SSLs 
(NMED, 2006) except for the concentration of heptachlor (5,000 1-1g/kg) detected in the sample 
from SB-20-03. The only herbicide that was detected was dicamba (220 1-1g/kg) which was 
found in the SB-20-03 sample. The PCB aroclor 1254 was detected in the samples collected 
from each soil boring. The concentrations of aroclor 1254 exceeded the SSL (1, 120 1-1g/kg) in 
the samples collected from SB-20-02 (2,200 1-1g/kg) and SB-20-03 ( 4,800 1-1g/kg). All other 
PCBs were not detected. Four VOCs (benzene, methylene chloride, toluene, and xylenes) were 
detected in each of the samples. Methylene chloride and toluene were both detected in the 
laboratory blank samples; therefore the presence of these constituents is suspect. Additionally, 
the detections of benzene and xylenes contained in the sample from SB-20-03 are estimated 
(concentrations are below the detection limit). All metals detected in the subsurface soil samples 
were below their respective SSLs. 

The analytical results and sample locations for the subsurface soil samples collected during the 
OT -20 RI are included in Appendix A-2-1. The RI Report (Radian, 1992) recommended no 
further action for Site OT -20. 

2.2.3 Geology and Hydrogeology 

The subsurface geology of Site OT-20 was characterized by trenching observations, geological 
soil analysis, and logging of the soils through the trenches made by Radian during the RI Report 
(Radian, 1992). The drilling logs for OT-20 are included in Appendix A-2-1. The soils are 
primarily low plasticity sandy soils with 39% total porosity. Constant head permeability tests 
have found the soil permeability to be about 5 x I 0 -6 centimeters per second (em/sec). The RI 
report stated that no further hydrogeologic tests were performed; however groundwater was 
encountered at 7.5 ft bgs in borehole SB-20-03. 

2.3 OT -32 Collapsed Former Primate Research Area Sewer 
Lines 

2.3.1 Site Description and Background 

This site is an AOC and is listed on Table A of the HAFB RCRA Permit as PRJ-A, Primate 
Research Lab Sewer Line. The fonner Primate Research Institute (Buildings 1200 through 
1208) is located on Douglas Road near the intersection with Vandergrift Road, approximately 
two miles north of the Main Base Area (Figure 2-1 ). The Primate Research Institute (PRJ) has 
been relocated in a new facility located approximately one mile north offVandergrift Road. 

It was reported that approximately 3,000 to 4,000 feet of sewer line leading from the former PRI 
were suspected ofbeing corroded, with certain portions thought to be totally collapsed during the 
early 1960s until the late 1970s. In 1981, a segment of the sewer line from the former Primate 
Research Lab was repaired. During the period when the sewer lines were badly 
corroded/collapsed, small quantities of carbon-14, iodine-125, tritium tracers and solvents may 
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have entered the lines at the research center and are suspected to have leaked into the subsurface 
at the collapsed section. Based on recent interviews with the current HAFB Utility Manager, 
another sewer line collapse occurred in the early 1990s. This collapsed segment of sewer line 
was located along the main north-south line approximately 500 to 1,000 ft south of the sewer line 
that connects with the former Primate Research Area. It was reported that a 20 ft by 40 ft by 16 
ft deep pit was dug which received sewage waste for one year until the sewer line was repaired. 
The quantities of solvents and radioactive tracers utilized by the former Primate Research Area 
was reportedly small, however, no specific information was available as to the amounts of these 
that could have entered the shallow groundwater (CH2M Hill, 1983). 

2.3.2 Previous Investigations 

A records search for Site OT-32 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). 
Information from the OT-32 record search is included in Appendix A-3-1. The site was not 
considered to present a significant risk and further investigation of the site was not recommended 
at that time. A Phase II, Stage 1 investigation was conducted at Site OT-32 in September 1984 
by Dames & Moore. Four soil borings (32B 1 through 32B4) were drilled along the sewer line 
approximately 1.5 miles southwest of where the corroded/collapsed sewer line was identified 
during the IRP Records Search (CH2M Hill, 1983). Eight soil samples were sampled for oil and 
grease, total organic halogens (TOX), tritium, and carbon-14. The majority of the samples were 
below the detection limits for these parameters. Carbon-14 was detected in only one sample at a 
concentration of 240 ± 194 picocuries per gram (pCi/g). The analytical results and sample 
locations for the subsurface soil samples collected during the OT-32 Phase II Stage 1 ':) 
investigation (Dames & Moore, 1987) are included in Appendix A-3-2. 

Based on the site description and history presented in the IRP Records Search (CH2M Hill, 
1983), it appears that the Phase II investigation for OT-32 was conducted at the wrong location. 
The Records Search and recent interviews conducted with Charles Price Jr. (Manager of the 
HAFB Utilities Group) indicate that the segment of corroded/collapsed sewer line (Site OT-32) 
was actually located approximately 1.5 miles southwest of the former Primate Research Institute 
(Buildings 1200 through 1208). The original OT-32 site location as identified in the IRP 
Records Search is also included in Appendix A-3-1. Misidentification of the source area 
(corroded/collapsed sewer line) would explain the lack of significant data from the Phase II 
investigation. Since soil samples collected during the Phase II investigation were mislocated, the 
data from this investigation will not be discussed further. 

2.3.3 Geology and Hydrogeology 

The location of OT-32 was misidentified during the Phase II investigation; therefore the 
subsurface lithology described in the Phase II report is not accurate for the actual location of Site 
OT-32. Based on the subsurface conditions reported for OT-35, located approximately one mile 
north of OT-3 2 the stratigraphy should consist of interbedded layers of sand, silt and clay lenses, 
with groundwater approximately 20 to 30 ft bgs. 
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2.4 OT-35 Spent Solvent Disposal Area 

2.4.1 Description and Site Background 

This site is an AOC and is listed on Table A of the HAFB RCRA Permit as PRI-2, Building 1264 
Solvent Bum Area, and as PRI-5 Building 1264 Solvent Bum Area. The Spent Solvent Disposal 
Area (OT-35) is located immediately south of the new Primate Research Laboratory (Buildings 
1264 and 1265) approximately 2 miles north of the Main Base Area (Figure 2-1). The Site 
topography is relatively flat, and the area is sparsely vegetated. 

Spent solvents had reportedly been disposed of intermittently on the ground and ignited in an 
area south of Building 1264 during the 1950s and 1960s. The spent solvents were generated as 
part of the on-site laboratory operations and consisted of xylenes, methanol, toluene, and 
acetone. Spent solvents may also have contained small quantities of radioactive tracers (carbon-
14, iodine-125, and tritium). Based on interviews and site visits with longtime Primate Research 
Laboratory employees, three potential solvent disposal areas were identified. The disposal sites 
include an area of stressed vegetation immediately north of Building 1264 where scintillation 
cocktails were reportedly disposed of on the ground, a slightly vegetated area north of Building 
1269 where stained soils were observed, and an area several hundred yards south of Building 
1269 that was identified as the former solvent evaporation area where solvents were set out in 
evaporation pans for disposal (Radian, 1993a). 

2.4.2 Previous Investigations 

A record search for Site OT-35 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
record search concluded that the site did not present any significant concern for adverse effects 
on health or the environment. The site was investigated in December 1992 and February 1993 
during a Site Investigation (SI) conducted by Radian Corporation. The following information 
was obtained from the Chemical Data Acquisition Plan Investigation of Four Waste Sites 
(Radian, 1993a) and the Draft Final Preliminary Assessment and Site Investigation Report for 
Four Waste Sites (Radian, 1993b ). The scope of work for the OT -35 SI included the following 
field activities: 

• A passive soil gas survey using the PETREX sampling technique was conducted at the 
site using 15 samplers. Five samplers were installed at each of the three potential 
disposal sites (Radian, 1993a). 

• One soil boring was drilled into each of the three potential disposal sites (BH-35-01 
through BH-35-03). Two subsurface soil samples were collected from each borehole and 
submitted for chemical analysis: the surface sample (0 to 4.5 ft bgs) and a subsurface 
sample with the most visible contamination or the highest photoionization detector (PID) 
reading. These soil samples were analyzed for VOCs, gross alpha and beta radioactivity, 
and gamma radioactivity (Radian 1993b ). 
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• One surface soil background sample (BH-35-04) was collected from 0 to 2 ft bgs 
approximately 500 ft northeast of the site and was analyzed for alpha, beta, and gamma 
radioactivity (Radian 1993b ). 

Elevated levels of chloroform were detected in the passive soil-gas samples collected in the two 
disposal areas near Building 1269. Chloroform is a common chemical used in scintillation 
cocktails. The results and locations of the three passive soil gas surveys conducted at OT-35 are 
included in Appendix A-4-1. 

Gross alpha and beta radioactivity levels detected in the six soil samples were slightly above the 
background levels established in the background sample (7.87 pCi/g) and 5.95 pCi/g, 
respectively) collected at BH-35-04. Gamma radiation was not detected in the background 
sample. The maximum concentrations of gross alpha (21.21 pCi/g) and gross beta (19.51 pCi/g) 
were detected in the soil samples collected from BH-35-01. Gamma radiation was detected 
below the reporting limit in one sample collected from BH-35-01 at a concentration of 0.33 
pCi/g. In addition, the NMED Technical Background Document for Development of Soil 
Screening Levels, Revision 4. 0 (NMED, 2006) does not provide SSLs for gross alpha and beta or 
speciated radionuclides. Additionally, VOCs were not detected in any of the six soil samples 
collected form the three boreholes drilled at OT-35. 

The analytical results and sample locations for the subsurface soil samples collected during the 
OT-35 SI are included in Appendix A-4-2. The Preliminary Assessment and Site Investigation 
Report for Four Waste Sites (Radian 1993b) determined that there are no risks to human health ") 
or the environment and recommended no further action for OT -35. 

Review of gross alpha, gross beta, and gamma radiation results for the six soil samples collected 
during the OT-35 SI indicates that detected radioactivity levels are comparable to background 
levels found at HAFB. Concentrations of gross alpha and gross beta ranged from not detected to 
21.21 pCi/g and not detected to 19.51 pCi/g, respectively. Using one half of the detection limit 
for the not detected data, the average concentrations of gross alpha and gross beta for these soil 
samples is 10.1 pCi/g and 11.3 pCi/g, respectively. These average concentrations are within and 
below the background ranges for gross alpha (4.6 to 15.4 pCi/g) and gross beta (18.0 to 21.1 
pCi/g) detected in the background samples collected during the Preliminary Assessment (PA) 
conducted at Site 42 (Radian, 1992). In addition, the single detection of gamma radiation (0.33 
pCi/g) is estimated and is well below the reporting limit (1 00 pCi/g). 

It is also important to mention that the Iodine-125 and Tritium-3 radioactive tracers historically 
used at OT-35 have relatively short half-lives. The half-lives oflodine-125 and Tritium-3 are 60 
days and 12.3 years, respectively. As the OT-35 disposal sites have be inactive for over 30 years 
there has been approximately an eighty percent (80%) degradation (decay) ofTritium-3 and 99% 
decay of Iodine-125. Although Carbon-14 has a half life of 5,730 years, Carbon-14 has never 
been considered a carcinogen. Furthermore, these radioactive tracers are not alpha emitters. 
Iodine-125 emits gamma particles while Carbon-14 and Tritium-3 emit beta particles, therefore 
the gross alpha levels found at OT-35 are naturally occurring (International Commission on 
Radiological Protection, 2002). Under separate cover and pending NMED approval, HAFB will '"""\ 
submit a Statement ofBasis requesting NFA for Site OT-35. ._,.; 
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2.4.3 Geology and Hydrogeology 

The subsurface conditions at Site OT -35 were defined by direct sampling and observation of the 
drill cuttings for the three soil borings conducted by Radian during the Site Investigation 
(Radian, 1993b ). The OT -35 site stratigraphy consists primarily of two broadly defined 
lithologic units. The upper most unit consists of 10 ft of silt and silty sand that is underlain by 25 
ft of clay. Interbedded lenses of sand and silt, ranging in thickness from 1 to 6 ft, occur within 
the clay layer. The clay layer grades into a clayey sand in the southern portion of the site. The 
drilling logs for OT -35 are included in Appendix A-4-2. Based on the HAFB base-wide 
potentiometric surface, groundwater is estimated to be approximately 35 to 40 ft bgs in the 
vicinity ofOT-35. 

2.5 OT-38 Test Sled Maintenance Area 

2.5.1 Site Description and Background 

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as Building 1166 Test 
Track Drain Field, SWMU 137. The Test Sled Maintenance Area (OT-38) is located near the 
Building 1166 Test Track Drain Field (Figure 2-1). From 1951, when the test track became 
operational, until 1979, waste oils, solvents, and paint strippers used in the sled industrial 
maintenance area (Building 1166) were suspected of being discharged to a cesspool behind the 
building. Since 1979, all wastes have been accumulated in 55-gallon drums and turned over to 
the Defense Reutilization and Marketing Office (DRMO) for disposal or recycling. Personnel 
from the Exterior Plumbing Department indicated that the cesspool consisted of an unlined 
cavity below surface that was about 6 ft deep and 10 ft long. In the late 1980s, the cesspool was 
replaced with a septic tank and leach field (approximately 150ft of perforated polyvinyl chloride 
[PVC] pipe) that was installed at the former cesspool location. The personnel that installed the 
septic tank reported that wastes were not apparent in the former cesspool location (personal 
conversation with Charles Price, Jr., July 1991 ). 

2.5.2 Previous Investigations 

A record search for Site OT-38 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
site was investigated in September 1991 during a Remedial Investigation conducted by Radian 
Corporation. The following information was obtained from the Draft Final RI Report 
Investigation, Study and Recommendationfor 29 Waste Sites (Radian, 1992). The scope ofwork 
for the OT-38 RI included the following field activities: 

• Two soil borings (SB-38-01 and SB-38-02) were drilled adjacent to the septic tank where 
the former cesspool was located. Samples were collected at 2.5 ft intervals. Two 
composite samples were collected: one from the sample intervals in the first 10 feet and 
another from the remainder of the sample intervals below 10 feet to groundwater. 
Samples were analyzed for VOCs (discrete intervals), metals, and petroleum 
hydrocarbons. 
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• Three monitoring wells were installed at OT-38 to determine whether a release had 
occurred. The monitoring well network was based on groundwater flowing to the south. 
Two wells (MW-38-02 and MW-38-03) were located downgradient and one (MW-38-01) 
was located up gradient of the former cesspool. One round of samples were collected and 
analyzed for VOCs, TDS, metals, and water quality parameters. 

• Two subsurface soil samples collected from the monitoring well borings were analyzed 
for geotechnical properties. 

The metals detected in the soil samples collected from the two soil borings at OT-38 were all 
below their respective SSLs (NMED, 2006). Petroleum hydrocarbons were detected in each of 
the four soil samples. The highest concentration (1 ,540 mglkg) was detected in the soil sample 
collected from the 0 to 10 ft bgs interval in SB-3 8-02. This concentration exceeds the NMED 
SSL for total recoverable petroleum hydrocarbons (TRPH) for unknown oil (800 mglkg). The 
only VOCs detected were estimated concentrations of methylene chloride and toluene which 
were all below the NMED SSLs (NMED, 2006) for these compounds. In addition, methylene 
chloride was detected in the laboratory blank analysis. 

The VOCs and metals detected in the groundwater samples collected from the three monitoring 
wells installed at OT-38 during this investigation were all below the NMWQCC Groundwater 
Standards (New Mexico Administrative Code [NMAC] 20.6.2). The NMWQCC Regulations are 
published groundwater quality standards for aquifers with TDS concentrations less than or equal 
to 10,000 mg!L (20.6.2.301 NMAC). TDS concentrations ranged from 5,500 to 15,000 mg!L for 
each well. The average TDS concentration for these wells (11 ,833 mg!L) exceeds the allowable 
limits for TDS (10,000 mg!L) for the groundwater to be considered a viable drinking water 
source. In addition the concentrations for chloride, sulfate, fluoride, and nitrate (anions) also 
exceeded their respective NMWQCC standards in all of the OT-38 monitoring wells. However, 
these anions (TDS constituents) were detected at concentrations below their established 
background ranges for HAFB (Tetra Tech Foster Wheeler, 2004). Chloride, sulfate, fluoride, and 
nitrate ranged in concentration from 900 to 3,800 mg!L, 1,900 to 4,900 mg!L, 1.4 to 2.1 mg!L 
and 110 to 130 mg!L, respectively. 

The analytical results and sample locations for the subsurface soil and groundwater samples 
collected during the OT-38 RI are included in Appendix A-5-l. The Draft Final Rl Report 
Investigation, Study and Recommendation for 29 Waste Sites (Radian, 1992) determined that 
there are no risks to human health or the environment and recommended no further action for 
OT-38. 

2.5.3 Geology and Hydrogeology 

The subsurface conditions at OT-38 were defined by direct sampling and observation during the 
drilling operations for the two soil borings and three monitoring wells conducted by Radian 
during the RI (Radian, 1992). The drilling and monitoring well construction logs for this 
investigation are included in Appendix A-5-1. Site stratigraphy consists mostly of silt and sand. 
A low to medium plasticity silt extends across the site in the near surface deposits. From the "'""' 
north to south end of the site, the silt increases in thickness from 2 to 15 ft thick. A well sorted, ~ 
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very fine to fine grained sand underlies the silt deposits and extends across the entire site. Small 
clay lenses (2ft thick) were encountered in the borehole for MW-38-03 and a silty sand lens was 
seen in MW-38-01. 

Groundwater occurs in a shallow unconfined aquifer beneath the site approximately 20 feet bgs 
in the fine grained sand deposits. Based on monitoring well water level measurements taken in 
November 1991, groundwater flows south towards the Lost River at a rate between 11 to 45 
ft/year and the hydraulic gradient is approximately 3.43 x 10-3

. 

2.6 OT -45 Old AGE Refueling Station 

2.6.1 Site Description and Background 

This site is an AOC and is listed on Table A of the HAFB RCRA Permit as Building 296 Old 
AGE Refueling Station, AOC-0. Site OT-45 (formerly Site 51) the Old Aerospace Ground 
Equipment (AGE) Refueling Station is located near the intersection of West Delaware A venue 
and West Fourth Street, south of the Building 296 parking lot (Figure 2-1). The Old AGE 
Refueling Station consisted of three underground storage tanks (USTs) (two 12,500 gallon tanks 
and one 10,000 gallon tank) that stored gasoline, diesel, and JP-4. The site was also equipped 
with a pump island and fuel dispensing station. The Refueling Station including the three USTs 
were removed in the 1980s during the renovation of Building 296 and were replaced with a 
parking lot and landscaped area. The condition of the USTs when removed is unknown. 

The Site was not identified in the IRP Phase I Records Search (CH2M Hill, 1983). However, 
during the excavation of a utility trench at the site, liquid hydrocarbons were discovered floating 
on the water table. Subsequently, the site was added to the IRP and also became known as an 
Area of Concern and is listed on Table A of the HAFB RCRA Permit as the Building 296 Old 
AGE Refueling Station, AOC-0. 

2.6.2 Previous Investigations 

Since 1984, the Old AGE Refueling Station (OT -45) has been the subject of two environmental 
investigations involving the evaluation of the soil and groundwater conditions and a remedial 
action excavation. The first investigation (Phase II - Confirmation/Quantification Stage 1) was 
conducted by Dames & Moore in 1984 (Dames & Moore, 1987). A follow-on Remedial 
Investigation was conducted by Walk, Haydel & Associates, Inc. in 1988-89. As a result of 
contaminated soils delineated during the Remedial Investigation, IT Corporation conducted a 
remedial action excavation of the PCS due to the leaking underground storage tanks and fuel 
lines in 1991. During these investigations and remedial action the Old AGE Refueling Station 
was referred to as Site 51; however in 1992 the site was renamed OT -45. In 1992 a confirmation 
sampling event was conducted around the perimeter of the PCS excavation at OT -45 to 
determine that TRPH concentrations were not above 1,000 mg/kg (Foster Wheeler and Radian, 
1996). 
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The chronology and findings of the previous investigations, remedial action, and confirmation 
sampling event conducted at the Old AGE Refueling Station are presented below. 

2.6.2.1 IRP Phase II - Stage 1 Investigation 

The site was investigated in September 1984 during the Phase II - Stage 1 investigation 
conducted by Dames & Moore. The following information was obtained from the IRP Phase II 
- Confirmation/Quantification Stage I report (Dames & Moore, 1987). The scope of work for 
the Phase II- Stage 1 investigation included the following field activities: 

• Two soil borings (51-Bl and 51-Wl) were drilled to determine if a release had occurred 
at the site. A total of five soil samples were collected from the two boreholes and 
analyzed for oil and grease, TOX, and phenolics. 

• A monitoring well was installed in the 51-Wl soil boring. A groundwater sample 
collected from this well was analyzed for oil and grease, TOX, total organic carbon 
(TOC), and phenolics. 

The soil had a strong fuel odor that decreased in intensity at depth. TOX concentrations (6.4 to 
50 mg/kg) were above the detection limit in all samples. All of the samples were negative for 
phenolics and only one sample (51-Bl, 5 to 6.5 ft bgs) contained oil and grease (39 mg/kg). The 
water sample collected from 51-Wl showed moderate levels of TOC (68,000 ).lg/L) and 
relatively high levels of oil and grease (85,000 ).lg/L), phenolics (290 ).lg/L), and TOX (27,000 
).lg/L). 

The analytical results and sample locations for the subsurface soil and groundwater samples 
collected during the Phase II Stage 1 are included in Appendix A-6-1. The IRP Phase II- Stage 
1 (Dames & Moore, 1987) recommended further investigation to define the nature and extent of 
contamination. 

2.6.2.2 Remedial Investigation 

Walk, Haydel & Associates, Inc. performed a Remedial Investigation at the Old AGE Refueling 
Station in March 1988 and January 1989. The RI was performed in two stages. The following 
information was obtained from the Final IRP Remedial Investigation Report (Walk, Haydel & 
Associates, 1989). The scope of work for the RI included the following field activities: 

• During the RI- Stage I, five monitoring wells were installed (MW1 through MW5). Soil 
samples collected from the five monitoring well borings (B 1 through B5) were analyzed 
for volatile organics, acid/base/neutral extractable organics (BNA), TRPH, and lead. 

• A sixth soil boring (B6) was drilled near the sewer line southeast of Building 284 
however no soil samples were collected for laboratory analysis. 
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• A round of groundwater samples were collected from the Phase II- Stage 1 well (51-W1) 
and the five new wells (MW1 through MW5). Groundwater samples were analyzed for 
volatile organics, BNA, TRPH, and lead. 

• During the RI - Stage II, two additional monitoring wells (MW7 and MW8) were 
installed. Soil samples were collected from the two additional monitoring well borings 
(B7 and B8) were analyzed for volatile organics, BNA, TRPH, and lead. 

• A second round of groundwater samples were collected from the previously installed well 
(51-W1) and the seven new wells (MW1 through MW5, MW7, and MW8). Groundwater 
samples were analyzed for volatile organics, TRPH, and BNA. 

Low levels of petroleum related compounds and volatile organics were detected in the soil 
samples collected in B 1, B2, B3, and B8 to depths of 15 ft bgs. The highest levels of VOC 
contamination (benzene, chlorobenzene, ethyl benzene, styrene, toluene and 1,1 ,2,2-
tetrachloroethane) were detected in B2 at 5 ft bgs with concentrations ranging from 2,010 to 
62,300 11g/kg. BNA results for soil were all below the detection limits except for the 5 ft sample 
at B2 where 2-methylnaphthalene (5,200 11g/kg) and naphthalene (26,000 11g/kg) were found. 
The highest concentrations of TRPH (1,265 mg/kg) and lead (6 mg/kg) were detected in soil 
samples collected from 82 and B5 respectively. 

Six inches of floating product was found in the RI Stage II sample from MW2. Analysis of the 
floating product showed solvents (chlorobenzene and 2-hexanone), benzene, ethylbenzene, 
toluene, and xylenes (BTEX), hexanes, and cyclohexanes typical of light petroleum fuels. The 
USACE Quality Assurance Laboratory identified the product as JP-4 with a trace of Fuel Oil No. 
6. Some degree ofVOC contamination was found in the groundwater from all monitoring wells. 
Contaminants included BTEX compounds and a variety of solvents similar to those found in the 
floating product from MW2. Monitoring wells MW2 and MW3 had the highest concentrations 
of VOCs ranging up to 740 11g/L. Three wells (MW4, MW5, and MW7) appeared to be at the 
downgradient edge of the dissolved contaminant plume due to their very low VOC levels. 

The analytical results and sample locations for the subsurface soil and groundwater samples 
collected during the Remedial Investigation are included in Appendix A-6-2. The Final IRP 
Remedial Investigation Report (Walk, Haydel & Associates, 1989) recommended that a 
feasibility study be conducted for site remediation. 

2.6.2.3 Remedial Action Excavation 

To mitigate the potential risks posed by the site, a remedial action was proposed in 1991. IT 
Corporation was contracted to perform a remedial action excavation of the PCS at the Old AGE 
Refueling Station in September 1991. The Quality Control Daily Reports indicated that 3,320 
cubic yards of PCS and approximately 10,000 gallons of wastewater were removed. The 
excavation covered an area approximately 200 ft long by 65 ft wide and roughly 6.5 ft deep 
which corresponds to about 80% of the parking lot area in front of Building 296. The excavation 
was backfilled with clean fill from the HAFB borrow pit and the area was restored (IT 
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Corporation, 1991). Information including a map showing the area of excavation from this ·~ 
remedial action is included in Appendix A-6-3. 

2.6.2.4 Confirmation Sampling 

Confirmation sampling was conducted at Site OT-45 in 1994 by Foster Wheeler to ensure that 
the remaining levels of TRPH in the soil surrounding the PCS excavation did not exceed 1,000 
mg/kg. The following information was obtained from the Technical Memorandum, Installation 
Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996). The scope of work for the 
confirmation sampling included the following field activities: 

• Subsurface soil samples were initially collected from four soil borings (45-B09 through 
45-B 12). A soil boring was drilled on each side of the rectangular shaped former PCS 
excavation area. 

• The soil samples were collected from the 1.0 to 2.5 ft bgs and the 3.0 to 4.5 ft bgs 
intervals. The soil samples were submitted for analysis by USEP A Method SW80 15 
modified for purgeable and extractable organics. However, the only purgeable 
parameters analyzed by the laboratory were gasoline range organics (GRO) and diesel 
range organics (DRO). 

• Due to the absence of BTEX data from the original samples, four additional hand auger 
samples were collected for boreholes 45-B09R through 45-B12R. These hand auger soil 
samples were collected within three ft of the original soil boring and submitted to the 
laboratory for DRO, GRO, and BTEX analysis. 

With the exception of soil borings 45-BlO and 45-B12, only low levels of DRO, GRO, and 
BTEX were detected in the samples. Elevated DRO (31 0 mg/kg) and GRO (750 mg/kg) 
concentrations were detected in the 3.0 to 4.5-ft sample interval of soil boring 45-BlO. Elevated 
DRO (1,200 and 530 mg/kg) and GRO (1,900 and 3,400 mg/kg) concentrations were detected in 
the 1.0- to 2.5-ft and 3.0- to 4.5-ft sample intervals of soil boring 45-B12. 

The analytical results and sample locations for the subsurface soil samples collected during the 
confirmation sampling event are included in Appendix A-6-4. The Technical Memorandum for 
Installation Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996) determined that 
although the GRO/DRO sum exceeded the Base-specific cleanup level of 1,000 mg/kg, the 
TRPH contamination above 1,000 mg/kg was very limited and recommended site closeout for 
OT-45. 

2.6.3 Geology and Hydrogeology 

The geology and subsurface conditions at OT -45 were defined by direct sampling and 
observation of the eight soil borings completed by Walk, Haydel & Associates during the RI. 
The drilling logs, monitoring well construction diagrams and well development data for the 
previous OT-45 (formerly Site 51) investigations are included in Appendix A-6-1, A-6-2, and A-
6-4. Site OT-45 is overlain with clayey sands, silty sands, poorly graded sands, and to a limited 
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degree, poorly graded gravel. These uppermost beds extend to a maximum depth of 8 ft bgs. 
Underlying these beds is a 6 ft thick bed of silts and very fine grained sands in the center of the 
site, with silty clays in the southwest portion of the site. Beneath these beds lay a thick bed of 
poorly graded (well sorted) sands (Walk, Haydel & Associates, 1989). 

During the RI, groundwater was observed at approximately 5.6 ft bgs. The direction of 
groundwater flow is toward the south. The average hydraulic gradient for the site is 0.0065 foot 
per foot (ft/ft). Field slug tests (rising head tests) were conducted to estimate the in-situ 
penneability of the screened stratum of each monitoring well. Estimated in-situ permeability for 
OT -45 wells range from 6 x 10-5 to 7 x 10-4 em/sec (Walk, Haydel & Associates, 1989). 

2.7 SS-06 JP-4 Fuel Line Spill Site 

2.7.1 Site Description and Background 

This site is an Area of Concern and is listed on Table A of the HAFB RCRA Pennit as JP-4 Fuel 
Line Spill Site, AOC-R. Site SS-06 is located along the eastern boundary of the Base, in the 
Main Base Area near Building 1254 (Figure 2-1 ). The site is situated approximately 200 ft south 
of the POL storage area. In 1979, a road grader accidentally hit and ruptured the JP-4 fuel line 
leading to the POL storage areas. Approximately 8,000 gallons of JP-4 spilled onto the ground 
before the release could be stopped. Cleanup operations were immediately perfonned and the 
majority of the jet fuel was reportedly recovered. 

2.7.2 Previous Investigations 

A record search for Site SS-06 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
site was not considered to present a significant risk and further investigation of the site was not 
recommended at that time. A SI was conducted at SS-06 in March 1995 by Ebasco Services, 
Inc. The objective of the SI was to determine the presence or absence of contaminants in the soil 
and groundwater related to the 1979 JP-4 release from the pipeline. The following infonnation 
was obtained from the Draft Final Site Investigation Report Waste Sites SS-06, SD-15, AOC-RR, 
and AOC-BBMS (Ebasco, 1995). The scope of work for the SS-06 SI included the following 
field activities: 

• Thirty-six (36) soil-vapor points (SS-06-SG-1 through SS-06-SG-36) were installed in a 
rectangular pattern on a 50-ft grid spacing around the spill area identified in the records 
search. Soil-vapor samples were analyzed by an on-site mobile laboratory for BTEX 
constituents and total petroleum hydrocarbons (TPH) as JP-4. 

• Six soil boring locations (SS-06-SB-01 through SS-06-SB-06) were drilled in a pattern 
that straddled the pipeline. Two samples, one from the groundwater interface and the 
other from the highest headspace VOC reading were selected for offsite chemical 
analysis. Soil samples were analyzed for TPH, VOCs, and Target Analyte List (TAL) 
metals. One sample for each boring was also selected for geotechnical analysis. 
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• Six temporary l-inch diameter monitoring well points (GP-01 through GP-06) were 
installed during the SI. Groundwater samples were collected from wells GP-01, GP-02, 
and GP-03. Wells GP-04, GP-05, and GP-06 did not contain water and were not 
sampled. The three groundwater samples were analyzed for VOCs, dissolved TAL 
metals, and field parameters (pH, temperature, and specific conductance). After 
sampling, the temporary wells were removed from the ground and the holes were 
backfilled with bentonite pellets. 

The soil-vapor survey was inconclusive; TPH was detected in only one sample (SG-36) with a 
concentration of 22 ~-tg/L. Benzene and toluene concentrations ranged from not detected (<0.05 
~-tg/L) to 0.14 ~-tg/L and 1.20 ~-tg/L, respectively at soil-vapor point SG-1. Total BTEX 
concentrations ranged from 0.24 ~-tg/L (SG-31) to 2.05 ~-tg/L (SG-1 ). However, total BTEX 
concentrations in the field blanks ranged from 0.45 ~-tg/L to 1.13 ~-tg/L. 

No VOCs or TPH constituents were detected above the reporting limits in each of the 12 soil 
samples collected at SS-06, and all of the TAL metal concentrations were below their respective 
SSLs (NMED, 2006). No VOCs except acetone (17 ~-tg/L) were detected in the three 
groundwater samples and duplicate samples analyzed. Zinc and lead were the only TAL metals 
detected above the Basewide UTLs with concentrations of 3.4 mg/L and 0.063 mg/L, 
respectively. The analytical results and sample locations for the subsurface soil and groundwater 
samples collected during the Site Investigation are included in Appendix A-7-1. 

Review of SI data collected at SS-06 indicates that clean up and excavation of JP-4 contaminated ·:) 
soil from the 1979 spill was sufficient. No petroleum related constituents were detected in the ·· . 
soil or groundwater samples collected during the SI, indicating that the 1979 release did not 
impact the subsurface. Under separate cover and pending NMED approval, HAFB will submit a 
Statement of Basis requesting NFA for Site SS-06. 

2. 7.3 Geology and Hydrogeology 

The subsurface conditions at SS-06 were defined by direct sampling and observation of the six 
soil borings completed by Ebasco during the RI. The drilling logs and geotechnical soil 
analytical data are included in Appendix A-7-1. The lithology at SS-06 consists of fine grained 
materials, mostly inorganic silts and clayey sands with abundant gypsum crystals. The 
unconsolidated material varies from a light brown sand or clayey sand near the surface to a red 
silt with depth. Groundwater was encountered from 9 to 13 feet during borehole and direct push 
techonology (DPT) sampling but some wells at this depth did not produce enough water for 
sampling. A hard caliche layer is located above the groundwater table. Information describing 
the hydraulic gradient and flow direction was not provided in the SI Report. 

2.8 SS-12 Northeast Fuel Line Spill Site 

2.8.1 Site Description and Background 

This site is an Area of Concern and is listed on Table A ofthe HAFB RCRA Permit as Northeast 
Fuel Line Spill Site, AOC-K. Site SS-12, is located immediately east of the main housing area at 
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HAFB (Figure 2-1 ). In 1975, approximately 2,000 gallons of JP-4 were spilled at the site as a 
result of a rupture (due to excessive pressure) in the main pipeline that serves the HAFB POL 
area. The majority of fuel was reportedly collected in a pit and pumped into a truck shortly after 
the spill. In 1992, petroleum product was allegedly encountered while installing a utility trench 
west and up gradient of the pipeline. 

2.8.2 Previous Investigations 

A record search for Site SS-12 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
site was not considered to present a significant concern for adverse effects on health or the 
environment. Since 1993, SS-12 has been the subject of two environmental investigations 
related to evaluating the soil and groundwater conditions. The initial investigation was a Site 
Investigation conducted by Radian in 1993. A follow-on investigation was perfonned by Foster 
Wheeler in 1994. The chronology and findings of the previous investigations conducted at 
Northeast Fuel Line Spill Site are presented below. 

2.8.2.1 Site Investigation 

The site was investigated in November 1992 and February 1993 during a Site Investigation (SI) 
conducted by Radian Corporation. The following information was obtained from the Chemical 
Data Acquisition Plan Investigation for Four Waste Sites (Radian, 1993a) and the Draft Final 
Preliminary Assessment and Site Investigation Report for Four Waste Sites (Radian, 1993b ). 
The SI focused on two principal areas of possible contamination: the segment of the JP-4 
pipeline that ruptured in 197 5 and an area where the alleged fuel product was encountered during 
the sewer installation. The scope of work for the SS-12 SI included the following field activities: 

• A passive soil-gas survey was conducted at the site using a grid of 32 samplers. During 
the installation of the samplers, visibly contaminated soil was observed along the pipeline 
at a depth of 1 ft: bgs. Twenty-four (24) of the passive soil gas samplers were stolen and 
one was broken. The remaining seven samplers were analyzed for aromatic compounds 
and petroleum hydrocarbons (Radian, 1993a). 

• A second, real-time soil-gas survey was conducted to obtain more information (Radian 
1993a). 

• Six soil borings (BH -12-01 through BH -12-06) were installed to collect soil samples (one 
per borehole) for chemical analysis in the potentially contaminated areas along the storm 
sewer and pipeline. The six soil samples were analyzed for total fuel hydrocarbons 
(TFH) (Radian 1993b ). 

• Three of the soil borings (BH-12-01, -02 and -03) were completed as monitoring wells 
(WL-12-0 1 through WL-12-03 ). The wells were installed in potential source areas to 
determine the local groundwater flow direction and whether there had been a release to 
groundwater. One round of groundwater samples were collected and analyzed for TFH 
(Radian 1993b ). 
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The soil-gas surveys at Site SS-12 indicated potential contamination along both the pipeline in 
the vicinity of the storm sewer drainage and the storm sewer between two houses in the Base 
housing area (Buildings 2461 and 2464). Kerosene was detected (35 micrograms per gram 
[j.lg/g]) in the soil sample from BH-12-02 (0 to 2ft bgs) located adjacent to the JP-4 pipeline and 
near a ditch that receives runoff from the storm sewer. This detection of kerosene is more likely 
a result of runoff from the storm sewer that accumulates in the ditch (Foster Wheeler, 1996). In 
addition, a very low level (3.1 j.lg/g) of an unidentified organic compound eluting in the diesel 
range was also detected in one soil sample from the 2-4 ft depth at BH-12-06. TFH was not 
detected in any of the other four soil samples collected at the site. 

Benzene (0.49 j.lg/L) and toluene (0.66 j.lg/L) were detected in the groundwater sample from 
WL-12-01. Benzene (0.4 j.lg/L) and ethylbenzene (3.6 j.lg/L) were detected in the sample from 
monitoring well WL-12-02. Both of these wells are located along the JP-4 pipeline. All of the 
concentrations for benzene, toluene, and ethylbenzene were well below their respective 
NMWQCC standards (20.6.2.301 NMAC). No petroleum constituents were detected in the 
sample from monitoring well WL-12-03, located adjacent to the storm sewer. 

The analytical results and sample locations for the soil-gas, subsurface soil, and groundwater 
samples collected during the SI are included in Appendix A-8-2. The Draft Final Preliminary 
Assessment and Site Investigation Report, Investigation of Four Waste Sites (Radian, 1993b) 
determined based on a qualitative risk assessment that detected concentrations did not pose a 
potential risk to human health and the environment and recommended site closeout. 

2.8.2.2 Additional Sampling 

NMED reviewed the results of the SI and requested additional sampling. To address the 
NMED's concerns, additional sampling was performed by Foster Wheeler in 1994. The 
following information was obtained from the Technical Memorandum for Installation 
Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler and Radian, 1996). Two soil 
borings (94-12-01 and 94-12-02) were drilled and soil samples were collected from within and 
below a gray soil layer identified during the SI. Six additional soil samples were collected and 
analyzed for VOCs, SVOCs, and TRPH. 

Visible staining was noted from approximately 5.2 to 6.2 ft bgs in soil boring 94-12-01 and from 
0 to 11.8 ft bgs in boring 94-12-02. Subsurface soil samples were collected within and below the 
gray layer in both boreholes. The only VOCs or SVOCs detected were low concentrations of 
acetone and methylene chloride which are common laboratory contaminants and are not 
indicative of petroleum contamination. The maximum concentration ofTRPH (590 mg/kg) was 
detected in the sample from 94-12-01 from the 2 to 4ft depth. 

The analytical results and sample locations for the subsurface soil samples collected during this 
additional investigation are included in Appendix A-8-3. The Technical Memorandum, 
Installation Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996) also 
recommended site closeout. 

2-18 Revision No. 00 Revision Date: November 2006 



; ; j;' 

2.8.3 Geology and Hydrogeology 

The geology and hydrogeology of SS-12 was characterized in the Draft Final Preliminary 
Assessment and Site Investigation Report, Investigation ofF our Waste Sites (Radian, 1993b ). 
The PA/SI defined subsurface conditions at site SS-12 via direct sampling and observation of 
drilling operations. Drilling logs and monitoring well construction diagrams for the P A/SI report 
can be found in Appendix A-8-2. The site lithology consists primarily of silty and clayey sands. 
The first 3 feet are primarily clay, with sand becoming a larger constituent from 3 to 6 feet. 
From 6 feet down to 17 feet the site is primarily clayey sand. Groundwater occurs in clayey 
sands in a shallow unconfined aquifer approximately 3 ft bgs. Radian used a three point plot in 
March of 1993 to calculate flow direction and rate. The flow direction is east-southeast toward 
Dillard Draw, with a hydraulic gradient of approximately 1.8 X 1 o-3

. 

2.9 SS-18 Chromic Acid Spill Site 

2.9.1 Site Description and Background 

This site is an Area of Concern and is listed on Table A of the HAFB RCRA Permit as AOC-H, 
Chromic Acid Spill Area. The Chromic Acid Spill Site (SS-18) is located on the south side of 
Building 281 (Figure 2-1 ). The 4791

h CRS maintained a chrome plating shop in Building 281 
until the late 1970s. When the operation was discontinued, the full chromic acid vats were 
temporarily stored along the south wall inside Building 281. It is estimated that approximately 
500 gallons of chromic acid were spilled on the ground in this storage area with some of the acid 
reaching the surface drainage ditch just west of the storage area. The spill site is approximately 
30 by 30 feet. In 1982, 10 yellow stained surface soil samples were collected and com posited for 
hexavalent chromium analysis. The extraction results for hexavalent chromium found in the 
composite sample was equivalent to 0.600 mg/L, well below the USEP A standard of 5 mg/L 
(CH2M Hill, 1983). 

2.9.2 Previous Investigations 

A record search for Site SS-18 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
study concluded that the site was not considered to present a significant concern for adverse 
effects on health or the environment. A Phase II - Stage 1 investigation was conducted at Site 
SS-18 in September 1984 by Dames & Moore. Based on the site description and background 
presented in the IRP Records Search (CH2M Hill, 1983), the Phase II investigation for SS-18 
was conducted at the wrong location. The Records Search and recent interviews conducted with 
Building 281 personnel indicate that the chromic acid vat storage area (spill source area) was 
located in the southeast comer of Building 281 and not in the northwest comer of the building 
(Appendix A-9-1 ). The following information was obtained from the IRP Phase II -
Confirmation/Quantification Stage 1 (Dames & Moore, 1987). The scope of work for this 
investigation included the following field activities: 
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• One soil boring (18B1) and one monitoring well (18W1) were installed. The soil boring 
and monitoring well were installed northwest of the chromic acid vat storage area and 
reported spill area (adjacent to the northwest comer of Building 281). 

• Both boreholes were completed to a depth of 21.5 ft bgs. Six soil samples, three from 
each boring were collected from the surface to 6.5 ft bgs and analyzed for total and 
hexavalent chromium. 

• The monitoring well 18W1 was installed at 21.5 ft bgs with a 10 foot screened interval. 
The groundwater sample was also analyzed for total and hexavalent chromium 
(extraction procedure [EP] Toxicity analysis). 

All six soil sample results were below the extraction procedure detection limits of 0.05 and 0.004 
mg!L, respectively for total and hexavalent chromium. These detection limits are well below the 
RCRA EP Toxicity standard of 5.0 mg!L. Hexavalent chromium was detected in the 
groundwater sample from monitoring well 18W1 with a concentration of 0.007 mg!L and total 
chromium was less than the detection limit of 0.1 mg!L. Misidentification of the source area 
would explain the lack of significant chromium data. The analytical results and sample locations 
for the subsurface soil and groundwater samples collected during the Phase II investigation are 
included in Appendix A-9-2. 

2.9.3 Geology and Hydrogeology 

The geology of SS-18 was briefly described in the Phase II - Stage 1 report (Dames & Moore, 
1987). The subsurface profile consists of 6 feet of brown or tan silty clay with some sand 
overlying a pink to tan gypsum clayey sand layer. Monitoring well soil samples from 2 to 9 feet 
had a slightly septic odor. The groundwater table was 5 feet bgs and the general flow direction is 
believed to be to the southwest. The drilling logs and monitoring well construction diagram are 
included in Appendix A-9-2. 

2.10 RW-42 Radioactive Waste Burial Site 

2.1 0.1 Site Description and Background 

This site is a Solid Waste Management Unit and is listed on Table A-1 of the HAFB RCRA 
Permit as the Radioactive Waste Disposal Area, SWMU 111. Site RW-42 is located 
approximately 6.5 miles of the northern outskirts of the Main base Area (Figure 2-1 ). The site is 
located east of Range Road 9 and south of Hay Draw in the undeveloped northeastern area of 
HAFB. The Radioactive Waste Burial Site is in a secluded area on flat terrain that gently slopes 
to the southwest. The site consists of a buried concrete cylinder surrounded by a three-stand 
barbed wire fence (40 ft x 50 ft x 4 ft) with a three stand gate on a moveable fence post. 
Warning signs indicating radioactive waste disposal are posted 10 ft outside each side of the 
fence. 

RW-42 was created in the 1950s by the U.S. Air Force to bury radioactive waste in accordance ·~ 

with Technical Order T0-00-11 OA-1. The buried concrete cylinder contains unknown quantities "~ 
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of wastes. Suspected wastes include animal carcasses containing low-level radioactivity and 
contaminated pharmaceutical supplies (lab gowns, syringes etc.). Fonner Air Force personnel 
present during the internment operation described the vault to be a concrete cylinder 
approximately 10 ft in length, and 5.5 ft in diameter with an opening 8 ft long and 1.5 ft in 
diameter. The cylinder is buried at a depth of 2 to 4 ft bgs with a concrete cover (3 ft by 3 ft, 4 
inches thick) to indicate the exact location. 

2.1 0.2 Previous Investigations 

Site RW-42 (SWMU 111) was initially investigated during the RCRA Facility Assessment 
Preliminary Review/Visual Site Inspection performed by A.T. Kearney, Inc. in August 1988. 
The report for this study recommended further investigation and that subsurface soil sampling 
should be conducted to determine whether hazardous constituents had been released (A.T. 
Kearney, 1988 ). During the investigation of 29 waste sites, a P A was conducted by Radian for 
the Radioactive Waste Burial Site (Site RW-42). The RW-42 Preliminary Assessment was 
subsequently included with the 29 Waste Sites Remedial Investigation. The scope of the PA 
included a review of the available file infonnation, a site reconnaissance, and comprehensive 
receptor identification. The following information from the Site 42 P A was included in the Draft 
Final Remedial Investigation (RI) Report, Investigation, Study and Recommendation for 29 
Waste Sites (Radian, 1992). 

Periodic monitoring (including soil samples and surface readings) conducted by HAFB's 
Bioenvironmental Engineering department has shown normal background levels of radioactivity 
for the site. Surface soil samples were collected by Bioenvironmental Engineering in February 
1990. The results indicated no significant differences between background radioactivity levels 
of the soil taken approximately 100 ft southwest of the site and levels found in the soil taken 8 ft 
southeast of the concrete pad locating the burial site. During Radian's site reconnaissance in 
February 1991, measurements were taken using portable alpha and beta/gamma detectors. The 
results again indicated background radioactivity levels supporting the previous sampling results. 
The PA determined that radioactivity levels at the site are within background levels and that 
there has been no release to the groundwater, surface water or air and recommended no further 
action. The sampling results from 1990 and infonnation from the Preliminary Review/Visual 
Site Inspection (1988) and Preliminary Assessment (1992) are included in Appendix A-10-1. 

2.1 0.3 Geology and Hydrogeology 

There is no site specific geologic or hydrogeological data available for the Radioactive Burial 
Waste Site (RW-42). Based on regional water level data, the groundwater flow direction is to 
the south-southwest at a depth of approximately 50 ft bgs. 
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2.11 OT-37 Early Missile Test Site 

2.11.1 Site Description and Background 

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Early Missile 
Test Site, SWMU AOC-L. The Early Missile Test Site is located east of the sled maintenance 
area in the North Base (Figure 2-1). The Early Missile Test Site was used to develop rocket and 
missile systems from 1947 to 1955. The test site covers an area of approximately 160 acres and 
includes three block houses (used as communication and observation points), the inclined test 
track, three vertical launch pads, a very large pit northwest of Blockhouse 1142, and four 
transformer concrete pads (transformers have been removed). Fuels used at these sites included 
JP-4, kerosene, and solid rocket propellants, and PCBs were contained in the transformer 
dielectric fluid. At some sites solid rocket propellants such as nitrocellulose, nitroglycerine, 
potassium perchlorate, and polysulfide were exclusively used. Areas of concern at OT-37 
include the fuel staging area at the base of the incline track, the outfall for the drainpipe at the 
inclined track, the three launch facilities, the large pit northwest of Blockhouse 1142, and the 
four step-down transformer pads. 

2.11.2 Previous Investigations 

A record search for Site OT-37 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
site was investigated in August 1991 during a Remedial Investigation conducted by Radian """'-·.). 
Corporation. The following information was obtained from the Draft Final Remedial 
Investigation (RI) Report Investigation, Study and Recommendation for 29 Waste Sites (Radian, 
1992). The scope of work for the OT-37 RI included the following field activities: 

• Four hand auger surface soil samples (0 to 2 ft bgs) were collected at each of the four 
former step-down transformer stations. Each of these 16 soil samples was field screened 
using the PCB RISe® Test System. One sample from each pad was then selected for 
offsite laboratory analysis. The four selected surface soil samples (HA-37-04, -06, -11 
and -14) were analyzed for PCBs and petroleum hydrocarbons. 

• A total of six soil borings (SB-37-01 through SB-37-06) were drilled at Site OT-37 at the 
following locations; one at the fueling area at the inclined track, one at the outfall 
drainage pipe from the inclined track, and four at the vertical launch pads. Two samples 
collected from each soil boring were analyzed for VOCs, metals, and petroleum 
hydrocarbons. 

• The drill rig could not access the proposed soil boring location for SB-37-07; therefore a 
hand auger was used to collect the two soil samples located in the arroyo. 

• A total of six groundwater monitoring wells (MW-37-01 through MW-37-06) were 
installed at OT-37. The wells were placed downgradient of the possible source areas at 
the launch facilities where the soil borings were drilled. 
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• One round of groundwater samples was analyzed for VOCs, TDS, metals, and common 
amons. 

• Two subsurface soil samples were also collected from the monitoring well borings and 
were analyzed for geotechnical properties. 

The RI conducted at OT-37 focused on two different possible contaminant releases; an 
investigation of the four step-down transformer concrete pads for PCBs and petroleum 
hydrocarbons, and an investigation of the launch facilities (four vertical launch facilities and the 
inclined track) for fuel components. The results and conclusions of these investigations are 
discussed below. 

2.11.2.1 Transformer Stations 

Petroleum hydrocarbons were detected in the surface soil samples collected from each of the four 
step-down transformer locations at concentrations ranging from 21.6 mg/kg to 30,600 mg/kg. 
The TRPH detected in the sample from HA-37-04 (30,600 mg/kg) exceeds the SSL (NMED, 
2006) for dielectric fluid ( 1,560 mg/kg); all other detections were below this SSL. PCBs were 
detected at three of the former transformer locations. Aroclor 1254 was detected in the soil 
sample collected from HA-37-06 with a concentration of 9.2 J..tg/kg. In addition, aroclor 1260 
was detected in soil samples collected from HA-37-11 and HA-37-14 with concentrations of 80 
and 3,200 J..tg/kg respectively. The concentration of aroclor 1260 detected in HA-37-14 (3.2 
mg/kg) is above the SSL (NMED, 2006) for aroclor 1260 (1.12 mglkg). 

2.11.2.2 Vertical Launch Pad Facilities and Inclined Test Track 

The metals detected in the soil samples collected from the seven soil borings at OT-37 were all 
below their respective SSLs (NMED, 2006). With the exception of lead detected at a 
concentration of 14 mg/kg (SB-37-03 and SB-37-07) and cadmium detected at 4.7 mg/kg (SB-
37-05) all metals were also detected at concentrations below their respective UTLs for 
background. Petroleum hydrocarbons were detected in 5 of the 14 samples. With the exception 
of one sample collected at SB-37-03, all TRPH results were less than 48 mg/kg. TRPH 
exceeding the current SSL (800 mg/kg for unknown oil) was detected in the 0 to 2 ft bgs interval 
at SB-37-03 with a concentration of3,860 mg/kg, however TRPH was not detected in the sample 
from 7.5 to 9.5 ft bgs collected from the same borehole. Several VOCs were detected in the soil 
samples across the site at levels below their respective SSLs (NMED, 2006). 

The VOCs and metals detected in the groundwater samples collected from the six monitoring 
wells installed at OT-37 during this investigation were all below the NMWQCC Groundwater 
Standards (NMAC 20.6.2). The NMWQCC Regulations are published groundwater quality 
standards for aquifers with TDS concentrations less than or equal to 10,000 mg/L (20.6.2.301 
NMAC). TDS concentrations ranged from 10,000 to 17,000 mg/L and exceed the NMWQCC 
standard for each well. Each of these wells exceeds the allowable limits for TDS for the 
groundwater to be considered a viable drinking water source. In addition the concentrations for 
chloride, sulfate, fluoride, and nitrate (anions) also exceeded their respective NMWQCC 
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standards in all of the OT-37 monitoring wells. However, these anions (TDS constituents) were 
detected at concentrations below their established background ranges for Holloman AFB (Tetra 
Tech Foster Wheeler, 2004). Chloride, sulfate, fluoride, and nitrate ranged in concentration from 
3,000 to 6,800 mg/L, 3,100 to 4,700 mg/L, 1.3 to 2.0 mg/L. and 48 to 75 mg/L, respectively 

The analytical results and sample locations for the surface soil, subsurface soil, and groundwater 
samples collected during the OT-37 RI are included in Appendix A-11-1. The RI Report 
(Radian, 1992) recommended implementation of a RCRA corrective action remedy and that a 
pre-design investigation may be warranted to determine the extent of remediation required at 
OT-37. 

2.11.3 Geology and Hydrogeology 

The geologic conditions at OT-37 were defined by direct sampling and observation during the 
drilling operations for the six soil borings and six monitoring wells conducted by Radian during 
the RI (Radian, 1992). The drilling and monitoring well construction logs for this investigation 
are included in Appendix A-11-1. Four geologic units were broadly defined at OT-37. The 
uppermost unit consists of 7 to 10 feet of low plasticity silt and silty sand. Five to 15 ft of 
interbedded highly plastic silt and silty clays underlie the uppermost unit. Beneath this unit is 7 
to 15 ft of well sorted, fine grained sand with intermittent gypsum and clay layers. A basal silty 
clay was encountered in the monitoring well borings MW-37-01 and MW-37-03. 

Groundwater occurs in a shallow unconfined aquifer beneath the site approximately 30 to 35 ft 
bgs in the sand and basal clay units. Water level elevations from November 1991 and the base­
wide potentiometric surface map indicate that groundwater flows toward Lost River to the west 
at a rate between 4 and 56 ft/year. The hydraulic conductivity reported by Radian ranges from 
4.88 X 10-3 to 5.33 X 10-3

• 
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3 ADDITIONAL INVESTIGATION ACTIVITIES 

Previous sections of this Work Plan have reviewed the existing background information and 
environmental data obtained from historical environmental investigations performed at the II 
ERP sites located at HAFB, NM for this ACM Work Plan. Based on these previous evaluations, 
additional investigations are necessary to characterize the extent of the previously identified 
contaminant source areas for eight of these sites (OT -20, OT -32, OT -38, OT -45, SS-12, SS-18, 
RW-42, and OT-37). As previously discussed, two sites (SS-06 and OT-35) will be petitioned 
for NF A and due to its small size, the source area at OT -03 will be excavated without further 
characterization. 

The ACM Work Plan will be implemented in two separate phases. The first phase involves 
additional investigations at eight sites to collect sufficient subsurface soil data to delineate the 
presumed source areas for these sites. Groundwater conditions in the vicinity of the presumed 
source areas will also be evaluated. Soil and groundwater data collected during the additional 
investigations will be utilized to support the completion of site-specific risk based evaluations for 
exposure pathways relative to current and future industrial/commercial workers and residents at 
each site. The site-specific field investigations are presented in Section 3 .I of this Work Plan. 
Section 3.2 summarizes the pre-investigation requirements. A detailed discussion regarding soil 
and groundwater sampling parameters and sampling methodology is presented in Section 3.3. 
The sample identification and investigation derived waste management procedures are discussed 
in Sections 3.4 and 3.5 respectively. 

The second phase of the ACM Work Plan is to remove, through excavation and properly dispose 
of the source areas for the sites (refer to Section 4 of this Work Plan for the site specific 
procedures for source area excavation). Additionally a risk based evaluation will be conducted 
at Sites where contaminants are detected above groundwater standards (see Section 6.4 of this 
Work Plan) 

3.1 Site Specific Field Investigations 

This section describes the additional field sampling activities and rationale for performing the 
source area characterization for each of the eight sites requiring further investigation. The 
additional investigations and proposed sampling activities for each site are summarized in Table 
3-1. Parameter selection for sample analyses is based on the types of waste or contaminants 
suspected to be found at each site and is designed to fill the data gaps that were identified in the 
previous investigations. Table 3-2 presents the analytical methods and the number of soil and 
groundwater samples to be collected at each site. The objectives of these additional 
investigations are to complete or improve characterization of the presumed source areas and to 
assess the current groundwater conditions for each site. 

In general, these field activities consist of: 

• OPT borehole drilling and subsurface soil sampling 
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• Surface soil sampling (0 to 2ft bgs) 

• Transect trenching and soil sampling (only at OT-20) 

• Monitoring well installation and development 

• Groundwater sampling (new and existing monitoring wells) 

• Collect groundwater level measurements (new and existing monitoring wells) 

During this investigation, the source areas will be mapped to scale with particular notation of the 
perimeter of the source area, ancillary structures, sampling locations, and existing monitoring 
wells and surveyed via Global Positioning System (GPS) methods. These site specific maps will 
show all buildings, roads, sidewalks, paved, and unpaved areas. Additionally all site maps will 
include a coordinate system (i.e., latitude/longitude) and the site boundaries. 

3.1.1 OT -20 Sewage Lagoons Disposal Trenches 

The objectives of the additional investigation at site OT -20 are to define the eastern extent of the 
three sewage grit disposal trenches, characterize the sewage grit for source removal, and evaluate 
the current groundwater conditions at the site. These objectives will be accomplished by 
trenching, surface and subsurface soil sampling, permanent monitoring well installation, and 
groundwater sampling. 

3.1.1.1 Trenching 

In order to determine the eastern extent of the three previously identified grit disposal trenches, a 
north-south trench will be dug parallel to the existing fence line located to the east of the site as 
shown in Figure 3-1. This investigative trench (2ft wide by 4ft deep) will extend approximately 
150 ft along the eastern side of the fence. One soil sample will be collected at 1-ft bgs in line 
with the three grit burial trenches. A total of 3 soil samples will be collected from the trench; 
each sample will be analyzed by an offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/Oil 
Range Organics [ORO]), PCBs, organochlorine pesticides, chlorinated herbicides, and 8 RCRA 
metals. 

At completion, the exploration trench will be backfilled with the excavated trench spoils. In the 
event that visible grit is encountered, the grit material will be segregated for offsite disposal 
when the three grit disposal pits are excavated. A lithologic/contaminant description of the 
trench will be recorded in the field logbook. It should be noted that if visible grit is encountered 
in the trench an additional trench will be dug further to the east to delineate the extent of the grit 
disposal trenches. 

3.1.1.2 OPT Soil Borings 

Nine DPT boreholes (OT20-DP-01 to OT20-DP-09) will be installed to define the boundaries of 
the grit disposal trenches (Figure 3-1 ). The estimated depth of the source area boreholes is 7 to 
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10 ft bgs. In order to detennine the exact location of the grit disposal trenches it may be 
necessary to adjust some of proposed DPT soil boring locations during the field investigation. 
Two soil samples per boring will be collected and sent offsite for laboratory analysis as per the 
following criteria: 

• One soil sample will be collected from 0 to 2 ft bgs 

• A second soil sample will be collected from a location above the capillary fringe ( 4 to 7 ft 
bgs) 

A total of 18 soil samples will be collected from the nine DPT boreholes; each sample will be 
analyzed by the laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), PCBs, organochlorine 
pesticides, chlorinated herbicides, and 8 RCRA metals. In addition, two undisturbed 
geotechnical samples will be collected from one of the nine DPT boreholes for the site-specific 
risk based evaluation. These samples will be analyzed for moisture content, dry bulk density, 
specific gravity, and fractional organic carbon content. 

3.1.1.3 Groundwater Monitoring Wells 

One upgradient and two downgradient permanent monitoring wells will be installed at OT-20 
using DPT drilling techniques to determine and quantify the presence or absence of groundwater 
contamination. The groundwater data collected during this investigation will also be utilized to 
support the completion of a risk based evaluation after the source area (grit disposal trenches) 
has been excavated. The monitoring well locations (OT20-MW-01 to OT20-MW-03) are shown 
on Figure 3-1. Based on the Holloman AFB base-wide potentiometric surface the groundwater 
flow direction is to the south-southeast. The depth to groundwater is approximately 5 to 8 ft; 
therefore the monitoring wells will be installed to a depth of approximately 10 to 15 ft bgs. 

One round of groundwater samples will be collected from the new OT-20 monitoring wells. A 
total of three groundwater samples will be collected. Each sample will be analyzed by the 
laboratory for VOCs, SVOCs, PCBs, organochlorine pesticides, chlorinated herbicides, 8 RCRA 
metals, and TDS. In addition, a round of water levels will be collected to develop a map of the 
potentiometric surface. 

3.1.2 OT -32 Collapsed Primate Research Area Sewer Lines 

The objectives of the additional investigation at site OT-32 are to determine if historical sewer 
line collapses in the vicinity of the former Primate Research Area have impacted the subsurface 
soil and to evaluate the current groundwater conditions along the sewer line. These objectives 
will be accomplished by subsurface soil sampling, temporary monitoring well installation, and 
groundwater sampling. 

3.1.2.1 OPT Soil Borings 

Twelve DPT boreholes (OT32-DP-01 to OT32-DP-12) will be drilled along the sewer line that 
connects with the former Primate Research Institute (Buildings 1200 through 1208). Subsurface 
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soil samples will be collected from these boreholes to determine if there was a release to the :) 
subsurface due collapsed/corroded segments of sewer line. Breaches in the sewer line leading 
from the former Primate Research Area were identified in the IRP Records Search (CH2M Hill, 
1983) and from discussions with current HAFB employees. As discussed in Section 2.3.2, 
Dames & Moore investigated a section of sewer line located approximately 1.5 miles southwest 
of this location during the Phase II- Stage 1 study (1984) and found no significant contamination 
(probably because the site location had been mislocated). 

The 12 DPT boreholes will be installed in approximately 250 ft intervals along 3,000 ft of sewer 
line that is directly connected to the former Primate Research Institute. These segments of sewer 
line include the east-west and north-south trending lines as shown in Figure 3-2. The anticipated 
depth of the borings is 25 to 35 ft bgs. In order to define source areas (location(s) of the 
corroded and collapsed sewer line) it may be necessary to install additional DPT soil borings if 
subsurface contamination is observed during the investigation. Two soil samples per boring will 
be collected and sent for offsite laboratory analysis based upon the results of headspace 
screening and/or other observations such as staining or odor. If the screening techniques do not 
indicate a clear selection for analysis, then the samples will be collected from immediately above 
the groundwater table (approximately 30 ft bgs) and from the mid depth of the borehole 
(approximately 15ft bgs). 

A total of 24 subsurface soil samples will be collected from the 12 DPT boreholes. Each soil 
sample will be analyzed by the laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), TAL 
metals, and tritium. Due to the short half-life of Iodine-125 (60 days) and that carbon-14 is 
naturally occurring and is not a carcinogen, iodine-125 and carbon-14 are not considered 
chemicals of potential concern for the OT-32 additional investigation. Additionally, two 
undisturbed geotechnical samples will be collected from 1 of the 12 DPT boreholes for the site­
specific risk based evaluation. These samples will be analyzed for moisture content, dry bulk 
density, specific gravity, and fractional organic carbon content. 

3.1.2.2 Groundwater Monitoring Wells 

Each of the 12 DPT soil boreholes (OT32-DP-01 to OT32-DP-12) will be converted into 
temporary groundwater monitoring wells (OT32-MW-01 to OT32-MW-12) to determine if the 
corroded/collapsed sewer lines have impacted the groundwater quality (Figure 3-2). The 
groundwater data collected during this investigation will also be utilized to support the 
completion of a risk based evaluation. The depth to groundwater is approximately 25 to 30 ft 
bgs; therefore the temporary monitoring wells will be installed to a depth of 25 to 35 ft bgs. One 
round of groundwater samples will be collected from the OT-32 temporary monitoring wells. A 
total of 12 groundwater samples will be collected. Each sample will be analyzed by the 
laboratory for VOCs, SVOCs, TAL metals, tritium, and TDS. Additionally, a round of water 
levels will be measured to develop a potentiometric surface map. 

3.1.3 OT-38 Building 1166 Test Sled Maintenance Area 

The objectives of the additional investigation at site OT-38 are to characterize the subsurface soil 
around the former cesspool/existing drain field leach pipe and to determine the current 
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groundwater conditions at the site. These objectives will be accomplished by subsurface soil 
sampling and sampling the existing groundwater monitoring well network. 

3.1.3.1 OPT Soil Borings 

Six OPT boreholes (OT38-0P-Ol to OT38-DP-06) will be drilled during this investigation as 
shown in Figure 3-3. Three of the boreholes will be installed around the perimeter of the 
existing septic tank to determine if there was a release to the subsurface from the fonner cesspool 
(source area). Three soil samples will be collected from each of the cesspool characterization 
boreholes based upon the results of headspace screening and/or other observations such as 
staining or odor. If the screening techniques do not indicate a clear selection for analysis the 
three samples will be collected at 5-ft, 1O-ft, and above the capillary fringe (approximately 18 ft 
bgs). 

The three remaining boreholes will be installed along the length of the drain field leach pipe 
(approximately 150 ft long) to characterize potential contamination from the leach pipe that was 
installed in the late 1980s. The three leach pipe characterization boreholes will be installed every 
50 feet along the pipe and 2 soil samples will be collected from each borehole at approximately 3 
to 5 ft and 8 to 10 ft bgs, or from intervals with visible staining. 

A total of 15 subsurface soil samples will be collected from the 6 OPT boreholes. Each soil 
sample will be analyzed by an offsite laboratory for VOCs, SVOCs, TPH (ORO/GRO/ORO), 
PCBs, and 8 RCRA metals. Two undisturbed geotechnical samples will be collected from one of 
the six OPT boreholes for the site-specific risk based evaluation. These samples will be analyzed 
for moisture content, dry bulk density, specific gravity, and fractional organic carbon content. 

3.1.3.2 Groundwater Monitoring Wells 

One round of groundwater samples will be collected from the previously installed monitoring 
wells (MW -3 8-01 through MW -3 8-03) to characterize the current groundwater quality at the site. 
The locations of the three existing monitoring wells are shown on Figure 3-3. The groundwater 
data collected during this investigation will also be utilized to support the completion of a risk 
based evaluation after the source area (former cesspool area) has been excavated. A total of 
three groundwater samples will be collected. Each sample will be analyzed by the laboratory for 
VOCs, SVOCs, PCBs, perchlorates, 8 RCRA metals, and TDS. In addition, a round of water 
levels will be collected to develop a current potentiometric surface map. 

3.1.4 OT -45 Old AGE Refueling Station 

The objectives of the additional investigation at site OT-45 are to delineate the remaining PCS 
for source area removal and to evaluate the current groundwater conditions. These objectives 
will be accomplished by subsurface soil sampling and sampling the existing groundwater 
monitoring well network. 
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3.1.4.1 OPT Soil Borings 

Fifteen DPT boreholes (OT45-DP-01 to OT45-DP-15) will be drilled during this investigation. 
The boreholes will be installed in a grid pattern around the northeastern perimeter of the 1991 
OT -45 PCS excavation including the area where the former USTs, pump island, and fuel station 
were located as shown in Figure 3-4. In order to determine the precise location of the remaining 
PCS it may be necessary to adjust some of proposed DPT soil boring locations during the field 
investigation. The boreholes will be drilled to approximately 5 ft bgs. One soil sample will be 
collected in each borehole and sent offsite for laboratory analysis based upon the results of 
headspace screening and/or other observations such as staining or odor. If the screening 
techniques do not indicate a clear selection for analysis, then the sample will be collected from 
immediately above the groundwater table (approximately 4.5 ft bgs). Each soil sample (15 total) 
will be analyzed by the laboratory for VOCs, SVOCs, and TPH (DRO/GRO/ORO). Two 
undisturbed geotechnical samples will be collected from one of the 15 DPT boreholes for the 
site-specific risk based evaluation. These samples will be analyzed for moisture content, dry 
bulk density, specific gravity, and fractional organic carbon content. 

3.1.4.2 Groundwater Monitoring Wells 

One round of groundwater samples will be collected from the previously installed monitoring 
wells (MW1, MW3, MW4, MW5, and MW7) to characterize the current groundwater quality at 
the site. The locations of the five existing monitoring wells are shown on Figure 3-4. The 
groundwater data collected during this investigation will also be utilized to support the 
completion of a risk based evaluation after the source area (remaining PCS) has been excavated. 
A total of five groundwater samples will be collected; each sample will be analyzed by the 
laboratory for VOCs, SVOCs, and TDS. In addition, a round of water levels will be measured to 
develop a potentiometric surface map. 

3.1.5 SS-12 Northeast Fuel Line Spill Site 

The objectives of the additional investigation at site SS-12 are to delineate a potential PCS 
source area and to evaluate the current groundwater conditions. These objectives will be 
accomplished by subsurface soil sampling and sampling the existing groundwater monitoring 
well network. 

3.1.5.1 OPT Soil Borings 

Fifteen DPT boreholes (SS12-DP-01 to SS12-DP-15) will be drilled during this investigation. 
In order to delineate the PCS source area associated with the ruptured JP-4 fuel line, boreholes 
will be drilled along the storm sewer drainage ditch and the JP-4 fuel pipeline as shown in Figure 
3-5. The boreholes will be drilled to approximately 5 to 7 ft bgs. One soil sample will be 
collected from each borehole and sent offsite for laboratory analysis based upon the results of 
headspace screening and/or other observations such as staining or odor. If the screening 
techniques do not indicate a clear selection for analysis, then the sample will be collected from 
immediately above the groundwater table (approximately 5 ft bgs). Each soil sample (15 total) 
will be analyzed by the laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), and 8 RCRA 
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metals. Two undisturbed geotechnical samples will be collected from one of the 15 DPT 
boreholes for the site-specific risk based evaluation. These samples will be analyzed for 
moisture content, dry bulk density, specific gravity, and fractional organic carbon content. 

It may be necessary to adjust some of proposed DPT soil boring locations during the field 
investigation to accurately define the extent ofPCS. 

3.1.5.2 Groundwater Monitoring Wells 

One round of groundwater samples will be collected from the previously installed monitoring 
wells (WL-12-01 through WL-12-03) to characterize the current groundwater quality at the site. 
The locations of the three existing monitoring wells are shown on Figure 3-5. The groundwater 
data collected during this investigation will also be utilized to support the completion of a risk 
based evaluation after the source area (PCS) has been excavated. A total of three groundwater 
samples will be collected; each sample will be analyzed by the laboratory for VOCs, SVOCs, 8 
RCRA metals, and TDS. Additionally, a round of water levels will be collected to develop a 
map of the potentiometric surface. 

3.1.6 SS-18 Chromic Acid Spill Area 

The objectives of the additional SS-18 investigation are to delineate a potential chromium 
contaminated soil source area and to evaluate the current groundwater conditions. These 
objectives will be accomplished by subsurface soil sampling and sampling the new and existing 
groundwater monitoring wells. 

3.1.6.1 OPT Soil Borings 

Three OPT boreholes (SS18-DP-Ol to SS18-DP-03) will be advanced along the south side of 
Building 281 to verify the location of the chromic acid spill that was identified in the IRP 
Records Search (CH2M Hill, 1993). The IRP Records Search and interviews with long time 
employees indicated that the 500 gallon spill occurred along the south side of the building where 
the chrome plating shop was located. As discussed in Section 2.9.2 of this Work Plan, Dames & 
Moore investigated the northwest corner of Building 281 during the Phase II - Stage 1 study in 
1984 and found no significant chromium contamination. 

The three borings in the suspected source area will be advanced to approximately 10 ft bgs. In 
addition, three boreholes (SS 18-DP-04 to SS 18-DP-06) will be drilled and converted into 
permanent groundwater monitoring wells (one upgradient and two downgradient). The depth of 
the monitoring well boreholes is anticipated to be 15 ft bgs. The locations for the three source 
area and three monitoring well boreholes are shown on Figure 3-6. One soil sample will be 
collected from each borehole and sent offsite for laboratory analysis. If there is no evidence of 
visible yellow staining (due to chromium), the soil samples will be collected from the capillary 
fringe just above the groundwater table (approximately 5 ft bgs). The six subsurface soil 
samples will be analyzed by the offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), 
TAL metals, and hexavalent chromium (CrVI). Two undisturbed geotechnical samples will be 
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collected from one upgradient monitoring well borehole for the site-specific risk based 
evaluation. These samples will be analyzed for moisture content, dry bulk density, specific 
gravity, and fractional organic carbon content. 

It may be necessary to adjust some of the proposed DPT soil boring locations during the field 
investigation to accurately define the extent of chromium contamination. 

3.1.6.2 Groundwater Monitoring Wells 

One round of groundwater samples will be collected from the previously installed monitoring 
well (18W1) and the three new permanent wells (SS18-MW-02 to SS18-MW-04) to determine if 
there was a release and to characterize the current groundwater quality at the site. The locations 
of the existing and three new monitoring wells are shown on Figure 3-6. The groundwater data 
collected during this investigation will also be utilized to support the completion of a risk based 
evaluation after the source area (chromium contaminated soil) has been excavated. A total of 
four groundwater samples will be collected; each sample will be analyzed by the laboratory for 
VOCs, SVOCs, TAL metals, and TDS. In addition, a round of water levels will be collected to 
develop a map of the potentiometric surface. 

3.1. 7 RW-42 Radioactive Waste Burial Site 

The objectives of the additional investigation at R W -42 are to determine if a hazardous/low level 
radioactive waste source area exists and evaluate the current groundwater conditions. These ~ 

objectives will be accomplished by subsurface soil sampling, permanent monitoring well ·J 
installation, and groundwater sampling. 

3.1.7.1 OPT Soil Borings 

Four DPT boreholes (RW42-DP-01 to RW42-DP-04) will be advanced around the 3-ft by 3-ft 
concrete cover that indicates the location of the vertically buried concrete cylinder that 
reportedly contains animal carcasses (primates) that were injected with low-level radioactive 
tracers (e.g. tritium, iodine-125, and carbon-14) from aerospace experimentation. Based on the 
Site RW -42 Preliminary Assessment (Radian, 1992) the cylinder is 10 ft in length, and 5.5 ft in 
diameter with an opening 8 ft long and 1.5 ft in diameter. The cylinder is buried approximately 2 
to 4 ft bgs. The source area boreholes will be drilled to 24 ft bgs and the proposed locations are 
shown on Figure 3-7. Three soil samples will be collected per borehole and sent offsite for 
laboratory analysis. The sample collection intervals will be based on the results of field radiation 
screening and/or headspace screening (organic vapor analyzer [OVA]). If the screening 
techniques do not indicate a clear selection for analysis, the samples will be collected from the 8 
to 10 ft, 14 to 16 ft, and 22 to 24 ft bgs intervals. The 12 subsurface soil samples will be 
analyzed by the offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), TAL metals, and 
tritium. Due to the short half-life of Iodine-125 (60 days) and that carbon-14 is naturally 
occurring and is not a carcinogen, iodine-125 and carbon-14 are not considered chemicals of 
potential concern for the RW-42 additional investigation. 
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3.1. 7.2 Groundwater Monitoring Wells 

One up gradient and two downgradient permanent monitoring wells will be installed at R W -42 
using DPT drilling techniques to determine and quantify the presence or absence of groundwater 
contamination. The groundwater data collected during this investigation will also be utilized to 
support the completion of a risk based evaluation. The proposed monitoring well locations 
(RW42-MW-Ol to RW42-MW-03) are shown on Figure 3-7. Additionally, two undisturbed 
geotechnical samples will be collected from the upgradient monitoring well borehole for the site­
specific risk based evaluation. These samples will be analyzed for moisture content, dry bulk 
density, specific gravity, and fractional organic carbon content. Based on the regional 
potentiometric surface maps the groundwater flow direction is to the south-southwest. The depth 
to groundwater is approximately 45 ft, therefore the monitoring wells will be installed to a depth 
of approximately 50 ft bgs. 

One round of groundwater samples will be collected from the new RW-42 monitoring wells. A 
total of three groundwater samples will be collected; each sample will be analyzed by the 
laboratory for VOCs, SVOCs, TAL metals, tritium, and TDS. In addition, a round of water 
levels will be collected to develop a current potentiometric surface map. 

3.1.8 OT-37 Early Missile Testing Site 

The first objective of the additional site OT -37 investigation is to define the extent of the PCB 
petroleum contaminated soil associated with each of the four former transformers, for source 
removal. The second objective is to evaluate the current subsurface conditions (soil and 
groundwater) at each of the three vertical launch pads and the inclined test track. These 
objectives will be accomplished by, subsurface soil sampling, monitoring well installation, and 
groundwater sampling. An OT-37 site map showing the locations of the four transformers, three 
vertical launch pads, and the inclined vertical test track is presented on Figure 3-8. 

3.1.8.3 Transformer Stations 

A total of eight shallow DPT boreholes (OT37-DP-01 through OT37-DP-08) will be installed 
around the perimeter of the four concrete transfonner pads (two per pad). Approximate locations 
for the eight shallow transformer borings are presented on Figures 3-9 through 3-12. The 
estimated depth of the transformer pad boreholes is 8 to 10ft bgs. One surface soil (0 to 2ft bgs) 
and one subsurface soil sample will be collected from each borehole and sent for laboratory 
analysis. The sampling interval for the subsurface soil sample will be determined by the results 
of the headspace screening and/or other observations such as staining or odor. Continuous OVA 
headspace readings will be collected during each soil boring. If screening techniques do not 
indicate a clear selection for analysis, the subsurface soil sample will be collected from the 8 to 
1 0 ft bgs interval. 

A maximum of 16 soil samples will be collected from the eight transformer pad DPT boreholes; 
each sample will be analyzed by the laboratory for TPH (DRO/GRO/ORO) and PCBs. 
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3.1.8.4 Vertical Launch Pad Facilities and Inclined Test Track 

A total of eight deep DPT boreholes (OT37-DP-9 through OT37-DP-16 will be installed at each 
of the three vertical launch pads and inclined test track (adjacent to the fuel staging area) or two 
boreholes per facility. Approximate locations for the eight deep launch pad facility borings are 
presented on Figures 3-9 through 3-12. The estimated depth of these boreholes is 30 to 40ft bgs. 
Continuous OVA headspace readings will be collected during each soil boring. Two soil 
samples per borehole will be collected from each borehole and sent offsite for laboratory 
analysis. If there are no elevated headspace headings or visual evidence of contamination the 
two samples will be collected using the following criteria: 

• One soil sample will be collected mid depth (12 to 17ft bgs) 

• A second sample from a location above the capillary fringe (27 to 32ft bgs) 

A total of 16 subsurface soil samples will be collected from the eight DPT boreholes; each 
sample will be analyzed for VOCs, SVOCs, TPH (DRO/GRO/ORO), PCBs, 8 RCRA metals, 
and perchlorates. 

Four of the DPT boreholes (one per facility) will be converted into monitoring wells (OT37-
MW-07 through OT37-MW-10). The selection of which boreholes that will be converted into 
monitoring wells will be determined in the field based on elevated headspace readings and/or 
visual contamination. In the event that there is no evidence of contamination the most 
downgradient well at each launch pad facility will be selected for monitoring well conversion. 
Additionally, two undisturbed geotechnical samples will be collected from one of the two 
monitoring well boreholes installed at the Central Vertical Launch Pad for the site-specific risk 
based evaluation. These samples will be analyzed for moisture content, dry bulk density, 
specific gravity, and fractional organic carbon content. 

One round of groundwater samples will be collected from the six previously installed monitoring 
wells (MW-37-01 through MW-37-06) and the four new wells (OT37-MW-07 through OT37-
MW -1 0) to determine if the launch pad facilities and former transformers have impacted the 
groundwater quality. Proposed and previous installed wells are shown on Figures 3-9 through 3-
12. The groundwater data collected during this investigation will also be used to the completion 
of a site specific risk based evaluation. A total of 10 groundwater samples will be collected; 
each sample will be analyzed by the laboratory for VOCs, SVOCs, PCBs, 8 RCRA metals, 
perchlorates, and TDS. Additionally, a round of water levels will be collected to develop a 
potentiometric surface map. 

3.2 Pre-investigation Requirements 

Before site-specific activities can begin, there are several pre-investigation documents and 
approval requirements to be met, including Air Force Form (AF Fm) 332 approval, Base dig 
permit(s) with utility clearances, site security measures, and facility manager notification of the 
intended operations. Bhate will coordinate project requests for Base installation support services '""""' 
through the 49th Civil Engineering Squadron/Environmental Flight (CES/CEV). Pertinent to the .""..,) 
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start of activities, a pre-construction meeting and site walk-through will be conducted with the 
USACE Resident Engineer, HAFB personnel, and Bhate Site Manager, to inspect site-specific 
conditions for equipment access, equipment staging, and decontamination area(s), potential site 
hazards, and emergency evacuation routes. Also reviewed at this time will be project procedures 
in accordance with the schedule and planned activities. 

3.2.1 AF Form 332 

Prior to initiating the additional characterization activities, a completed and approved AF Fm 332 
will be obtained. This fonn authorizes construction work at HAFB and is required for the 
initiation of any subsurface investigative work. This work order describes what activities will 
take place at the location. 

3.2.2 Dig Permit/Utility Clearances 

Prior to the submittal of the dig pennit(s) (AF Fm 103), the drilling locations (and trenching 
location at OT-20) will be clearly delineated with marker flags, stakes, or paint, as appropriate to 
the surface material. Utility clearance approvals will be completed by the appropriate HAFB 
utility office (e.g., telephone, sewer, water, natural gas etc.). Upon receipt of the approved dig 
permit (AF Fm 1 03) with the utility clearances, the Bhate Site Manager or other authorized 
project personnel will complete a site walk-through confirming the dig permit authorizations and 
make any required changes. 

3.2.3 Site Security 

Site security is concerned with safety at the site(s) during all drilling and investigative trenching 
activities and will be addressed as outlined in the Basewide Health and Safety Plan (HASP) 
(Bhate, 2003b ). At a minimum the exclusion zone will be secured with caution tape, and traffic 
cones surrounding the perimeter of the site. The size of the exclusion zone will be determined by 
the size of the drilling and support equipment, and the prevailing site conditions. Open 
boreholes will not be left unattended without first securing the immediate area surrounding the 
borehole, and covering the opening so that it does not become a hazard. 

3.3 Investigation Requirements 

Field activities will be performed in accordance with the Site-Specific Addendum to the 
Basewide Health and Safety Plan, the Quality Assurance Project Plan (QAPP) Addendum 
(Appendices B and C of this Work Plan, respectively), as well as other USACE mandated 
procedures for laboratories and activities such as groundwater sampling. The field work for 
these additional investigations will be conducted in accordance with HAFB Standard Operating 
Procedures (SOPs) provided in the Basewide Quality Assurance Project Plan (Bhate, 2003a) and 
the Bhate Standard Operating Procedures (Bhate, 2002). These SOPs outline methodologies for 
soil boring advancement, soil sampling, soil sample description, field screening, sample 
management, equipment decontamination, and chain-of-custody procedures. Bound copies of 
the Basewide Quality Assurance Project Plan (Bhate, 2003a) and the Bhate Standard Operating 
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Procedures (Bhate, 2002) are kept at the Bhate Field Office, Holloman AFB, NM. Sample 
nomenclature will follow the Environmental Restoration Program Information Management 
System (ERPIMS) format for the ERPIMS submittal. The specific HAFB SOPs for this 
sampling event are listed below: 

HAFB SOP-1 Documentation, Sample Handling, Chain-of Custody, and Shipping 

HAFB SOP-2 Sampling Equipment Documentation 

HAFB SOP-3 Staking, Utility Clearance, and Permitting 

HAFB SOP-4 Direct Push Sampling for Soil and Groundwater 

HAFB SOP-5 Soil Sampling for Chemical Analysis 

HAFB SOP-6 Procedure for Field Screening of Volatile Organics 

HAFB SOP-7 Lithologic Description and Geotechnical Sampling 

HAFB SOP-8 Groundwater Sampling for Chemical Analysis 

HAFB SOP-9 Field Management oflnvestigation-Derived Waste 

HAFB SOP-1 0 Borehole Abandonment and Site Restoration 

The following sections describe the procedures for laboratory analytical methods, DPT 
subsurface soil sampling, and monitoring well installation to be performed at the eight sites (OT-
20, OT-32, OT-38, OT-45, SS-12, SS-18, RW-42, and OT-37) requiring additional 
characterization. 

3.3.1 Laboratory Analytical Methods 

The chemical analysis of soil and groundwater samples collected for these additional site 
investigations will follow the USEP A SW -846 protocol. The site-specific analytical 
requirements for soil and groundwater samples are summarized in Table 3-2. Additionally, the 
analytical preparation methods are summarized on Table 3-2 in the QAPP Addendum (see 
Appendix C of this Work Plan). The soil and groundwater samples will be analyzed as follows: 

• VOCs by USEPA Method 8260B (soil and groundwater at all sites) 

• SVOCs by USEPA Method 8270C (soil and groundwater at all sites) 

• TPH (GRO, DRO, ORO) by modified USEPA Method 8015M (Soil at all sites) 

• Organochlorine Pesticides by USEPA Method 8081A (soil and groundwater at site OT-

3-12 
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• Chlorinated Herbicides by USEPA Method 8151A (soil and groundwater at site OT-20) 

• PCBs by USEPA Method 8082 (soil and groundwater at sites OT-20, OT-37, and OT-38) 

• Perchlorate by USEPA Method 6860 (soil and groundwater at site OT-37 and 
groundwater at site OT-38) 

• Tritium by modified USEPA Method 906.0M (soil and groundwater at sites OT-32 and 
RW-42) 

• 8 RCRA Metals (arsenic, barium, chromium, cadmium, lead, mercury, selenium, and 
silver) by USEPA Method 6010B/7470A/7471A (soil and groundwater at sites OT-20, 
OT-37, OT-38, and SS-12) 

• TAL Metals by USEPA Method 6010B/7470A/7471A (soil and groundwater at sites OT-
32, SS-18, and RW-42) 

• Hexavalent Chromium by USEPA Method 7196A (soil at site SS-18) 

• TDS by USEP A Method 160.1 (groundwater at all sites) 

Samples selected for laboratory analysis will be labeled, handled, and prepared for shipment in 
accordance with HAFB SOP-1. The detection reporting limits for all analytical parameters and 
the quality assurance sampling requirements (trip blanks, duplicates, and matrix spike/matrix 
spike duplicates [MS/MSDJ) are summarized in the QAPP Addendum (see Appendix C of this 
Work Plan). Each cooler containing samples for VOC analysis will require a trip blank. The 
samples will be placed on ice and shipped under strict chain-of-custody to Severn Trent 
Laboratories in Denver, Colorado. Residual soil from the soil sampling will be discarded in 
accordance with the waste management procedures established in Section 3.5 of this Work Plan, 
Investigation-Derived Waste (IDW) Management. 

3.3.2 OPT Soil Sampling 

Soil samples will be collected continuously from soil borings using DPT methodology in 
accordance with HAFB SOP No. 4. The DPT soil sampler is a stainless steel tube that contains 
an inner acetate sleeve. Each boring will be visually classified and lithology described in the 
field according to HAFB SOP No. 7 and the Unified Soil Classification System (USCS) 
(American Society for Testing and Materials [ASTM] D 2487-92 and ASTM D 2488-90). The 
specific locations of the borings may be modified based on site-specific (access, any observed or 
underground utilities, etc.) field conditions. 

Subsurface soil samples will be collected continuously at four foot intervals. Soils will be field 
screened in accordance with HAFB SOP No. 6 (Procedure for Field Screening of Volatile 
Organics) using an OVA equipped with a flame ionization detector (FID) or a photoionization 
detector (PID) to access the qualitative concentrations of VOCs present in soil samples at 2-foot 
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intervals. Refer to the manufacture's operating instructions for proper use and specific 
calibration procedures. Field radiation screening will be conducted at each of the boreholes 
drilled at RW-42. Notation will also be made of any visual (discoloration) and/or aromatic 
observations that are indicative of potential contamination. The soil samples selected for 
chemical analysis will be collected as discrete (grab) samples. The site-specific analytical 
requirements for subsurface soil samples are summarized in Table 3-2. 

A qualified surveyor will locate the DPT boreholes using a GPS. All horizontal coordinates will 
be referenced to the State Plane Coordinate System, New Mexico Central and surveyed to an 
accuracy of+/- 1.0 ft. 

3.3.2.1 Geotechnical Soil Sampling 

Two undisturbed geotechnical samples will be collected from each of the eight sites requiring 
additional investigation. The geotechnical data will be utilized for the site specific risk based 
evaluations that will be included in the site closure reports. The soil samples will be collected 
from borings that have not been impacted by contaminated source areas, therefore these 
boring/geotechnical sampling locations will be determined during the additional investigation. 
The undisturbed soil samples (two per borehole) will be collected from 0 to 1 ft bgs and at a 
depth above the water table where the lithology is representative of the site. To ensure that these 
samples have not been impacted, OVA readings for soil collected from this zone should not be 
above background. The geotechnical soil samples collected during this investigation will be 
analyzed as follows: 

• Moisture Content by USEP A Method 160.3M 

• Dry Bulk Density by ASTM Method D2937 

• Specific Gravity by ASTM Method D 1429 

• Fractional Organic Carbon Content by ASTM Method D2974 

The soil samples for geotechnical analysis will be collected in a thin-walled tube sampler, the 
tube ends will be capped and the top and bottom ends of the tube labeled. The soil core samples 
will be shipped to Severn Trent Laboratories in Denver, Colorado for analysis. The soil samples 
which will be submitted for geotechnical analysis are also summarized in Table 3-2. 

3.3.3 Monitoring Well Installation and Development 

A total of 21 additional groundwater monitoring wells will be installed as part of the additional 
characterization activities at sites OT-20 (3 permanent wells), OT-32 (12 temporary wells), SS-
18 (3 permanent wells), and RW-42 (3 permanent wells). The site-specific locations and 
approximate well depths for these new wells were presented in Section 3 .1 of this Work Plan. 

The 21 new monitoring wells will be constructed using DPT drilling techniques. A geologist or 
geological engineer will log each borehole. Based upon the site-specific depth to groundwater, :) 
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each monitoring well will extend to a minimum depth of 5 feet below the water table and be 
completed with 10 feet of l-inch diameter 0.010 or 0.020 inch slotted PVC screen. The 
remaining borehole casing will be comprised of flush threaded l-inch PVC casing. The annular 
space surrounding the screen will be backfilled with 10/20 Colorado silica sand capped with at 
least 2 feet of bentonite pellets. The remaining annular space will be backfilled with neat 
cement. The permanent monitoring wells at sites OT-20, SS-18, and RW-42 will be installed as 
aboveground well completions. The surface completion will consist of a lockable and tamper 
proof 6-inch diameter steel cover, concrete pad (3 feet square), and four bumper posts. 

The completed wells will be developed to remove fine particulates and improve hydraulic 
communication with the surrounding saturated material. After completion, the wells will be 
allowed to stabilize for 24 hours before development is initiated. All permanent and temporary 
monitoring wells will be developed in accordance with Bhate SOP No. 10 (Subsurface Water 
Investigation), Section 3, Well Development. Monitoring well development will take place by 
over-pumping each well until at least five well volumes have been removed, and the turbidity, 
pH, specific conductivity, and temperature have stabilized by +/- 10 percent for at least three 
consecutive readings. 

3.3.4 Monitoring Well Groundwater Sampling 

Thirty-three new and existing monitoring wells will be sampled as part of the additional 
characterization activities at sites OT-20 (3 new permanent wells), OT-32 (12 new temporary 
wells), OT-38 (3 existing wells), OT-45 (5 existing wells), SS-12 (3 existing wells), SS-18 (1 
existing and 3 new permanent wells), and RW-42 (3 new permanent wells). Groundwater 
samples will be collected in accordance with Bhate SOP No. 10 (Subsurface Water 
Investigation) Section 4, Monitoring Well Sampling. A minimum of 48 hours will elapse 
between well development and sampling. Groundwater samples will be labeled, handled, and 
prepared for shipment in accordance with HAFB SOP-1. The site-specific analytical 
requirements for the groundwater samples collected during this sampling event are summarized 
Table 3-2. Following sampling, the 12 temporary monitoring wells installed at OT-32 will be 
completely removed from the ground and the borehole will be sealed in accordance with HAFB 
SOP-10. 

3.3.4.1 Surveying 

A registered New Mexico Surveyor will survey the 33 new and extstmg monitoring well 
locations at sites OT-20, OT-32, OT-38, OT-45, SS-12, SS-18, and RW-42 in accordance with 
methods described in the Basewide QAPP (Bhate, 2003a). Horizontal locations will be relative 
to the State Plane Coordinate System, New Mexico Central and surveyed to an accuracy of+/-
1.0 ft. Vertical elevations will be referenced to the North American Datum (NAD) 1983. The 
top of casing (vertical control) will be used to determine the depth and elevation of the 
groundwater and surveyed to an accuracy of +/-0.01 ft. During the investigation, each site and 
source area will be mapped to scale showing ancillary structures, sampling locations, buildings, 
roads, sidewalks, and paved and unpaved areas. Additionally, all maps will include a coordinate 
system (e.g., latitude and longitude) and the site boundaries. 
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3.3.4.2 Groundwater Elevations 

During the sampling of monitoring wells under this Work Plan, groundwater elevations will be 
measured. Elevations will be measured for the 33 new and existing wells at sites OT-20, OT-32, 
OT-38, OT-45, SS-12, SS-18, and RW-42. The static water level for each well will be measured 
using a decontaminated electronic water level probe as per Bhate SOP No. 10, Subsurface Water 
Investigation, Section 2, Fluid Level Measurement and Recording. A current site-specific 
potentiometric surface map will be developed from the groundwater elevation data collected 
during these investigations. 

3.4 Sample Identification System 

Each environmental sample collected will be identified on the sample label and chain-of-custody 
(COC) records, regardless of type. Sample documentation, handling, and shipping will be in 
accordance with HAFB SOP-1. Table 3-3 provides the sample collection information inclusive 
of the container type and quantity for the soil and groundwater samples collected during the 
additional investigations at sites OT-20, OT-32, OT-38, OT-45, SS-12, SS-18, and RW-42. The 
field duplicate samples will appear in sequence with the regular samples. An example of the 
sample identification nomenclature for soil samples collected from DPT boreholes will be as 
follows: 

SS18-DP01-5-a 

Site alpha-numeric identifier: SS 18 = Chromic Acid Spill Site 18 

Sample type identifier: DP = direct push boring 

Sequential direct push boring number: 01, 02, etc. 

Ending depth of sample interval: 5 

Reserved for quality assurance (QA) sample identifiers: a = field duplicate, TB = trip 
blank, MS =matrix spike, MSD = matrix spike duplicate 

An example of the sample identification nomenclature for groundwater samples collected from 
monitoring wells will be as follows: 

SS18-MW01-a 

Site alpha-numeric identifier: SS 18 = Chromic Acid Spill Site 18 

Sample type identifier: MW = monitoring well 

Monitoring well number: 01, 02, etc. 

Reserved for QA sample identifiers: a = field duplicate, TB = trip blank, MS = matrix 
spike, MSD = matrix spike duplicate 

3.5 Investigation-Derived Waste Management 

IDW will be managed and characterized according to HAFB SOP-9. Whenever possible, waste 
minimization techniques will be used to reduce the amount of IDW. IDW generated by 
installing the new monitoring wells and subsequent groundwater sampling activities will be 
managed and characterized according to the guidelines outlined below. The DPT drilling 
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technique does not generate cuttings. Left over soil from the sample tubes will be screened with 
an OVA for the presence of organic vapors. If the soil is free of organic vapors, it will be spread 
on the ground surrounding the well. If OVA screening of the soil indicates the presence of 
organic vapors, the soil will be placed in the FT -31 land farm at HAFB. Purged groundwater 
from development and sampling activities will be collected in a 1,000 gallon portable tank and 
managed by Bhate. At the conclusion of sampling activities the water within the tank will be 
sampled for VOCs, SVOCs, TAL metals, PCBs, pesticides, herbicides, tritium, and perchlorate. 
The analytical results will be compared to the HAFB Wastewater Treatment Plant (WWTP) 
pretreatment standards. If all of the results are less than the pretreatment standards, the purge 
water will be discharged to the HAFB sanitary sewer system. If any of the results are above the 
WWTP pretreatment standards, the purge water will shipped offsite for compliant disposal. 
Other liquid wastes, such as decontamination rinses, are anticipated to be non-hazardous and as 
such, can be disposed of through the HAFB WWTP. Personal protective equipment (PPE) and 
other site non-hazardous debris/waste shall be disposed of in standard trash receptacles. 

3.5.1 General Decontamination Procedures 

Small equipment, such as sampling tools, will be decontaminated in accordance with HAFB 
SOP-2. Heavy equipment such as the Trackhoe (for the OT-20 investigation) and DPT rig will 
be decontaminated by steam cleaning at a temporary decontamination pad set up at each site. 
The containers and decontamination pad will be managed in a secure area and the 
decontamination water will be either allowed to evaporate or combined with the purged 
groundwater and discharged to the HAFB WWTP. Sediment remaining in the decontamination 
pad area after the water has either evaporated or been discharged to the WWTP, will be 
combined with the soil to be remediated in the onsite land farm or spread on the ground. 

3.5.2 Personal Protective Equipment 

Prior to disposal, used PPE, disposable items, and the decontamination pad liner will be rinsed 
clean with tap water and diluted detergent solution. Cleaned PPE and presumed clean, based 
upon non-contact with contaminated soils, water, or equipment, and other disposable clean items 
will be contained in trash bags and disposed of at the applicable onsite sanitary waste receptacle. 

3.6 Site Restoration 

Upon completion of the site inspection activities, the site will be restored to the original 
condition. Sampling locations will have been backfilled or grouted to the surface. The site will 
be canvassed for trash, debris, etc. 
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4 EXCAVATION PROCEDURES 

This section presents the procedures for excavating source areas at sites OT-03, OT-20, OT-37, 
and OT-45. Similar steps will be taken at sites OT-32, OT-38, SS-12, SS-18, and RW-42 ifthe 
results of the planned additional investigations indicate that excavation and removal of 
contaminated soil is required. In the event that source area removal is required at these five sites, 
an addendum to this ACM Work Plan will be submitted to NMED for approval prior to 
excavation. With the exception of OT-32, these sites were investigated in the past but require 
additional investigation to confirm that a source of contamination exists and to delineate its size. 
Based on the review of the available data, it was determined that: 

• The PCS source area at OT -03 has been sufficiently characterized to support excavation 
and treatment ofthe contaminated soil. 

• The previous confirmation sampling at OT -45 indicated an area of remaining PCS where 
the former USTs, pump island, and fuel station were located. Additional subsurface soil 
sampling is planned to delineate its size for excavation. 

• Sites OT-37, OT-38, and SS-12 are the other PCS sites. 

• The previous investigations at SS-06 and OT-35 did not find a source of contamination. 
Therefore, HAFB will submit a Statement of Basis requesting NF A for these sites. 

• The previous investigations at sites OT-32, OT-38, SS-12, SS-18, and RW-42 were not 
conclusive regarding a source of contamination and additional assessment tasks are 
planned to confirm the presence of a source and its size. 

• The chemicals of potential concern at OT-20, OT-32, SS-18, and RW-42 include 
pesticides, metals (chromium), PCBs, and tritium. If remediation is required at these 
sites, the excavations would follow the guidelines described herein with the only 
significant difference being that the overburden will be assumed to be contaminated and 
disposal would be at an off-site facility. 

Subsurface soils either contaminated by TPH at levels exceeding 800 mg/kg (TPH screening 
guideline for an unknown oil, NMED, 2006) or soils posing a risk due to exposures to VOCs, 
SVOCs, PCBs, and/or metals as established by the NMED soil screening guidance (NMED, 
2006) will be removed. Contaminated soils will be removed to approximately one foot below 
the site's encountered groundwater table. This depth will ensure complete removal of PCS and 
account for any potential smear zone. Horizontally, the excavation will be completed based 
upon TPH levels of greater than 800 mg/kg (and/or other contaminants based on NMED SSLs) 
as determined by soil samples collected subsequent to the excavation and analyzed at a fixed­
base laboratory. Planned excavations, inclusive of the temporary clean soil stock piles and the 
total areas of disturbance are expected to be less than one acre; therefore a project Storm Water 
Pollution Prevention Plan (SWPPP) will not be required. 
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Except where noted below, the excavation activities will be conducted in accordance with the 
procedures outlined in Unified Facilities Guide Specifications (UFGS) Section 02111 Excavation 
and Handling of Contaminated Material (included as Appendix D of this Work Plan) and the 
USACE Safety and Health Requirements Manual, EM 385-1-1 (USACE, 2003). The UFGS are a 
joint effort of the USACE, the Naval Facilities Engineering Command (NA VF AC), and the Air 
Force Civil Engineer Support Agency (AFCESA). The UFGS are for use in providing 
construction specifications and guidelines for the military services. 

4.1 Pre-Excavation Activities 

Before excavation and other site activities can begin, there are several pre-construction 
documents and approval requirements to be met, including: Form 332 approval, dig permit with 
utility clearances, site security measures, and facility manager notification of the intended 
operations. Bhate will coordinate project requests for Base installation support services through 
the 491

h CES/CEV. Pertinent to the start of activities, a pre-construction meeting and site walk­
through will be conducted with HAFB personnel, and the Bhate Site Manager to inspect site 
conditions for site/equipment access, equipment staging area(s), soil stockpile areas, potential 
site hazards, and emergency evacuation routes. Also reviewed at this time will be project 
procedures in accordance with the schedule and planned activities. 

Prior to initiating excavation activities, a subsurface soil sample will be collected within each 
identified source area adjacent to the most contaminated subsurface soil sample. The soil sample 
will be analyzed by the Toxicity Characteristic Leaching Procedure (TCLP) for VOCs, SVOCs, 
and metals to characterize the contaminated soil prior to treatment at the FT-31 land farm. 
Contaminated soil for offsite disposal may also need to be analyzed for PCBs, pesticides, and 
herbicides to meet the waste acceptance criteria of the disposal facility (Sites OT-20 and OT-37). 

4.1.1 AF Form 332 

Prior to initiating excavation activities, a completed and approved AF Fm 332 will be obtained. 
This form authorizes excavation work at HAFB and is required for the initiation of any 
excavation work. This work order describes what activities will take place at the location. 

4.1.2 Dig Permit/Utility Clearances 

Prior to the submittal of the dig permit (AF Fm 103), the area of excavation will be clearly 
delineated with marker flags, stakes, or paint, as appropriate to the surface material. Utility 
clearance approvals will be completed by the appropriate HAFB utility office (e.g., telephone, 
sewer, water, natural gas etc.). Upon receipt of the approved dig permit (AF Form 103) with the 
utility clearances, the Bhate Site Manager or other authorized project personnel will complete a 
site walk-through confirming the dig permit authorizations and make any required changes. 

4.1.3 Excavation Area Site Safety 

As an Occupational Safety and Health Administration (OSHA) Class II excavation, site safety is 
concerned with the excavation and the areas around the excavation. Concerns include: the 
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proper designation and demarcation of excavation boundaries (i.e. exclusion zone [EZ], 
contamination reduction zone [CRZ], and support zone [SZ]), compliance with excavation 
requirements, posting of potential hazards, and control of un-authorized site personnel. This is 
discussed in the 2003 Basewide Health and Safety Plan (Bhate, 2003b ). Although the 
excavations will occur in low pedestrian traffic areas (except OT -45) site control will still be 
paramount for the safety at the site. At OT-45, notification of the excavation activities, duration, 
and alternate routes for pedestrian traffic will be provided to the appropriate personnel in 
Building 296 prior to the initiation of any field activities. 

At a minimum, the sites will be secured with caution tape surrounding the perimeter of the site 
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it 
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ 
will be established as guided by the HASP and prevailing site conditions. At the immediate edge 
of the excavation, a temporary construction fence will be erected completely around the 
excavation site. Postings will indicate the excavation hazard as well. Additionally, when 
workers will be in or around the excavations, a certified competent person (as per 29 Code of 
Federal Regulations [CFR], 1926, Subpart P) shall inspect the excavation, the adjacent areas, and 
protective systems daily, as needed throughout the work shifts, and after every rainstorm or other 
hazard increasing occurrence (USACE, 2003). 

4.2 Decontamination Procedures 

Small equipment, such as sampling tools, will be decontaminated in accordance with the 
Basewide Quality Assurance Project Plan (Bhate, 2003a). Heavy equipment, such as the 
backhoe, trackhoe, etc., will be decontaminated at a temporary decontamination pad set up at 
each site. 

4.3 Excavation Activities 

The objective of this section is to provide more detail about the scope of the excavations at sites 
OT-03, OT-20, OT-45, and OT-37 particularly with regard to excavation boundary, shoring, 
depth; soil screening and segregation; confirmation sampling; backfilling; disposal; and site 
restoration. Should source area removal be required at sites OT -32, OT -38, SS-12, SS-18, and/or 
RW-42 an addendum to this ACM Work Plan will be submitted to NMED prior to initiating 
excavation activities at these sites. 

4.3.1 Excavation Boundaries 

The proposed currently known source area excavations for sites OT-03, OT-20, OT-45, and OT-
37 are discussed below. Clean overburden material (if applicable) will be temporarily stockpiled 
at each site in an area to be determined. Excavated material will be placed at least 2 ft from the 
edge of the excavation (USACE, 2003). 
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4.3.1.1 OT -03 '-' 

The former disposal pit is located east of the POL Yard between two parallel chain link security 
fences that are 23 feet apart. This is not expected to interfere with the excavation and 
transportation equipment that will be needed to complete this remediation. However, early 
notification to the operations personnel at the POL Yard will be required as the POL Yard is a 
secure area. It may be necessary to excavate adjacent to or perhaps even under the security fence 
to remove the PCS, therefore pre-planning with the POL Yard operations personnel will include 
the possibility of having to remove a portion of the security fence. Prior to excavation, a soil 
sample will be collected from the OT-03 source area (disposal pit) and analyzed by TCLP for 
VOCs, SVOCs, and metals. The approximate limit of the area to be excavated at OT -03 is 
shown on Figure 4-1 (hatched area). Based upon the estimated depth (5 ft bgs) and size of the 
disposal pit (6 ft x10 ft), up to 40 cubic yards of contaminated soil will be removed and 
transported to the FT -31 land farm. The excavation will be backfilled with clean soil from the 
FT-31land farm. 

4.3.1.2 OT -20 

The three grit disposal trenches are each approximately 2 ft wide, 5 ft deep, and 40 ft long. 
Chemicals of potential concern determined during the 1992 RI include heptachlor (pesticide) and 
aroclor 1254 (PCB). Prior to excavation, a soil sample will be collected from the OT -20 source 
area (disposal pit) and analyzed by TCLP for VOCs, SVOCs, and metals as well as pesticides, 
herbicides, and PCBs. The proposed area to be excavated is approximately 75ft by 130ft by 5 ft 
deep and is shown in Figure 4-2. The excavated contaminated soil (approximately 1,805 cubic 
yards) will be sent to a RCRA offsite landfill for disposal. The excavation will be backfilled 
with clean soil from the FT-31 land farm. 

4.3.1.3 OT -45 

This site has been investigated several times and in 1991, 3,3 20 cubic yards of PCS were 
removed from the area shown on Figure 4-3. Subsequent verification sampling measured levels 
of Diesel Range Organics at 1,200 mg/kg and Gasoline Range Organics at 3,400 mg/kg next to 
the former locations of the pump island and fuel station, indicating a zone of PCS that was not 
removed by the excavation in 1991. Pending the results of the additional assessment tasks that 
will help define the extent of PCS, the excavation tasks will focus in the area where the 
USTs/Pump Island/Fuel Station were located but removed in the 1980s. Prior to excavation, a 
soil sample will be collected from the OT-45 source area (disposal pit) and analyzed by TCLP 
for VOCs, SVOCs, and metals. The approximate area of PCS is also depicted in Figure 4-3. 
The excavation will be backfilled with clean soil from theFT -31 land farm. 

4.3.1.4 OT -37 

The four transformer concrete pads (transformers have been removed) are each approximately 10 
ft wide and 20ft long. TRPH and PCBs were detected in the shallow soil (0 to 2 ft bgs) above 
the SSLs at the Southern (HA-37-04) and Northern Vertical Launch Pad (HA-37-14) transformer 
pad locations (Radian, 1992). Additionally, TRPH was detected above the SSL in the sample ') 
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collected from 0 to 2 ft bgs at SB-37-03 (Northern Vertical Launch Pad). The three proposed 
areas to be excavated are expected to be about 5 ft wide, 10 ft long, and 3 ft deep and are shown 
in Figures 4-4 and 4-5. The excavated PCB/TRPH soil (approximately 20 cubic yards) will be 
profiled by TCLP (VOCs, SVOCs, and metals) and PCBs and sent to an offsite RCRA landfill 
for disposal. Soil with PCB concentrations exceeding 50 mg/kg will be sent to an offsite Toxic 
Substances Control Act (TSCA) landfill for disposal. The three excavations will be backfilled 
with clean soil from the FT-31land farm. 

4.3.1.5 OT-32, OT-38, SS-12, SS-18, and RW-42 

The excavation boundary at these sites cannot be defined with the data available. For this 
reason, these sites are being re-investigated. The re-investigation results may justify remediation 
or they may support a petition for NF A with the NMED on the basis that a source of 
contamination above SSLs does not exist. On a speculative basis, the additional data collected at 
OT-38 could justify remediation if TPH concentrations are confirmed at levels above the SSLs 
for an unknown oil (800 mg/kg). If excavation to remove contaminated soil from this site is 
necessary, the boundary of the excavation would be expected to be near the forn1er cesspool 
(adjacent to the existing septic tank). 

4.3.2 Excavation Shoring 

During excavation activities at each site, personnel will not enter the excavation at any time. 
Shoring or benching may need to be erected ensuring that the excavation sidewalls do not 
collapse. Shoring shall be used for unstable soil or depths> 5 ft (> 1.5 meters) unless benching, 
lay-back, or other acceptable plan is implemented by the Contractor (USACE, 2003). The 
determination will be made as the excavation progresses. If any slumping or sidewall failure is 
evident, then shoring and/or benching will be implemented. 

Excavation activities associated with other soil remediation projects at HAFB (e.g., SS-02/05, 
FT -31, and SS-17) indicate that the native soils demonstrate significant stability achieving near 
vertical walls during these excavations. The soils, in the vicinity of the known source areas that 
will be excavated (i.e., OT-03, OT-20, OT-45, and OT-37) are native as determined from the 
previous investigations. At this time, shoring of the excavation is not intended however sidewall 
benching may be required. 

4.3.3 Soil Excavation 

Excavation activities will utilize the appropriate excavation equipment and a wheel loader to 
assist with soil management. Workers exposed to vehicular or equipment traffic including 
signalpersons, spotters, or inspectors shall wear high visibility apparel meeting American 
National Standards Institute/International Safety Equipment Association (ANSI/ISEA) 107 class 
3 requirements. All overburden soils determined to be clean will be removed prior to the 
removal of the contaminated soils. The clean overburden soils will be temporarily stockpiled for 
subsequent backfilling. Soil stockpiles will be managed as to not allow for any material to be 
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removed or transported off-site via wind or precipitation (see Section 7 of this Work Plan, Waste 
Management). 

The contaminated subsurface smear zone is estimated to begin at 3 to 15 feet above the 
groundwater table. Applicable HAFB SOPs for completing these excavations are located in 
Appendix A of the Basewide Quality Assurance Project Plan (Bhate, 2003a). All contaminated 
soils will be live loaded and directly transported to the FT -31 Base land farm or previously 
approved offsite disposal facility. 

4.3.3.1 Soil Screening at Sites with Petroleum Contamination 

The soil screening at sites with known petroleum contamination is comprised of three phases: 1) 
initial field screening, 2) field confirmatory, and 3) laboratory validation. These steps are 
detailed in Section 5, Excavation Soil Sampling and Analysis, of this Work Plan. 

Throughout the excavation at sites contaminated with known petroleum products (i.e., OT-03 
and OT -45) observation of discoloration and unusual odors will be documented. Potential PCSs 
will be field screened for petroleum hydrocarbon contamination using the SiteLAB® Analytical 
Test Kit Ultraviolet Flo urometer in accordance with the UVF-3100 Operating Manual (included 
as Appendix E ofthis Work Plan). Excavated soil will be segregated in the field based on visual 
observation, headspace readings, and onsite analysis of TPH with laboratory confirmation. Soils 
that demonstrate a field screened TPH concentration above 800 mg/kg exceed the regulatory 
limit for PCS and will be managed in accordance with Section 7, Waste Management, of this ~ 
Work Plan. Soils demonstrating a concentration below 800 mglkg will be stockpiled for backfill ,__.; 
once the excavation is complete. All soil stockpiled for backfill will undergo laboratory analysis 
to verify that no TPH hazardous constituents (e.g., VOCs and SVOCs) in excess of NMED 
residential soil screening levels (NMED, 2006) are present. Soil screening will not be conducted 
at sites where there are other non-PCS chemicals of potential concern (e.g. PCBs, pesticides and 
herbicides). Therefore, all soil excavated from the OT-20 and OT-37 source areas will be 
considered contaminated and disposed offsite. The site specific excavation sampling frequency 
and analyses are summarized in Table 4-1. 

The field screening incorporates the initial screening for the segregation of the excavated soils 
between contaminated and un-contaminated and the corresponding Quality Assurance/Quality 
Control (QA/QC) confirmation and validation analyses. Screening of soil at non-PCS and mixed 
waste PCS sites (e.g., OT-20 and OT-37) will not need to undergo the screening steps outlined 
above. 

4.3.3.2 Soil Segregation 

Soil segregation will only be conducted at the PCS source area sites (OT-03 and OT-45). The 
800 mg/kg action level for PCS is listed in Table 2b of the NMED Residential Direct Exposure 
Limit for unknown oil in the TPH Screening Guidelines, October, 2006 (included as Appendix F 
of this Work Plan). This cleanup level is part of a previous agreement between HAFB and 
NMED. The concentrations for the TPH carbon fractions will be summed for the total TPH 
value and compared to the NMED SSL for TPH containing unknown oil (800 mglkg). 
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The un-impacted soils are the overburden soils which have historically demonstrated no 
contamination and the source of the contamination is not from a surface release. These soils will 
be determined during the first phase of excavation covered under this ACM Work Plan. 

Suspected contaminated soils are those primarily within the smear zone. These are typically 
contained in a 1 to 2 foot zone above the contaminated soils. The contaminated soils are those 
that are definitively contaminated as validated by laboratory analytical data. Suspected 
contaminated soils will be handled as though they are contaminated, directly loaded, and 
transported to the FT -31 Land farm for treatment or stockpiling. Soils contaminated with any 
other contaminants other than petroleum products cannot be taken to this land farm. 

4.3.3.3 Confirmation Soil Sampling 

After the excavation is complete, and all suspected petroleum and non-petroleum contaminated 
soils have been removed, sidewall confirmation samples will be collected. Excavation 
confirmation samples will be analyzed for site specific contaminants that have been detected 
above their SSLs. Samples will be collected at a minimum frequency of 2 per 18 linear feet (In 
ft) per side wall at mid-depth of the contamination zone. At a minimum, 1 sample per side wall 
will be collected for side walls less than 18 In ft (i.e. OT-03). Based on the historical site 
specific data, the excavation confirmation sampling frequency and analysis for Sites OT-03, OT-
20, OT-45, and OT-37 is presented in Table 4-1. The list of sampling parameters for each site 
could increase based on the findings of the additional ACM investigations. 

4.3.4 Excavation Backfilling and Compaction 

Clean soils will be obtained for backfill as needed from a clean, reliable source. Backfill 
adjacent to any and all types of structures shall be placed and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory maximum density 
for cohesionless materials to prevent wedging action or eccentric loading upon or against the 
structure. The material shall be placed in successive horizontal layers of loose material not more 
than 8 inches in depth. Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment. The 
compaction of the final two base lifts will be confirmed by determination of the soil density via 
an in-place nuclear or similar method per ASTM Method D 2922 (included as Appendix G of 
this Work Plan). If applicable, the final 12-inches of backfill will adhere to the specifications of 
Subgrade Preparation found in UFGS Section 02770A Concrete Sidewalks and Curbs and 
Gutters (included as Appendix H of this Work Plan). 

4.3.5 Soil Disposal 

Petroleum contaminated soils exceeding 800 mg/kg of TPH will be transported to the permitted 
FT -31 Land farm for treatment/processing, or stockpiling. Prior to the mobilization of the 
excavation efforts, if the permitted base land farm is at operational capacity, disposal of the soils 
will be to a previously approved off-site facility. Soils will be handled, transported, and 
managed in accordance with the NMED guidelines and respective facility's requirements. 
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Contaminated soils that do not contain petroleum products or exhibit TPH levels less than 800 
mg/kg AND exhibit levels of contaminants (PCBs, pesticides, and herbicides) greater than the 
NMED SSLs shall be disposed of at a permitted solid waste off-site disposal facility such as the 
landfills at Otero County or Camino Real in Sunland Park, New Mexico. Offsite disposal will 
require collecting the necessary data to satisfy the facility's waste profiling criteria and 
acceptance policies. 

4.3.6 Site Restoration 

Upon completion of site excavation and backfill activities, each site will be restored to its 
original appearance. Construction equipment and debris will be removed. Each site will be 
canvassed for trash, debris, etc. The final grade for areas which will not have a surface 
improvement upon them will allow for positive drainage in accordance with the surrounding 
area. 

If any section(s) of walk way, paved areas, or decorative landscaping are removed or damaged 
during the excavation they will be replaced in similar construction and match in appearance to 
that which was removed. The design and construction, inclusive of materials, will be completed 
in accordance with the UFGS specifications for concrete sidewalks and gutters, Section 02770A 
Concrete Sidewalks and Curbs and Gutters, March 2004 (located in Appendix H of this Work 
Plan). Matching of the new sidewalk to the existing sidewalk has primacy over the UFGS 
guideline. The guideline should be adhered to utilizing best management practices and holding 
to the intent of the guideline. The guideline shall be implemented in its entirety except for the 
following Parts and/or subparts: 

Sections 1.1 through 1.3 
Section 1.6.2 

Sections 2.2.2 and 2.2.3 
Sections 3.7.1.1 and 3.7.1.3 

Sections 2.1.3-Reinforcement Steel; 3.5.3-Reinforcement Steel Placement; and 3.7.4-Protective 
Coating are only applicable if the existing sidewalk is constructed in a similar manner. 
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5 EXCAVATION SOIL SAMPLING AND ANALYSIS 

5.1 Excavation Sampling 

The PCS excavation soil sampling requirements, detailed in Table 4-1, include field screening of 
overburden soils with headspace analysis via an OVA and SiteLAB® ultra violet flourometer 
(UVF), laboratory analysis of stockpiled soils for backfill characterization purposes, and 
excavation confirmation samples to denote the extent of excavation. Excavated PCS that is 
suspect or visibly contaminated will be directly loaded into trucks and transported to the FT -31 
Land farm for treatment. Excavation soil samples for chemical analysis will be collected as 
discrete (grab) samples from the trackhoe bucket as per Bhate SOP No. 1, Soil Sampling and 
Subsurface Investigations, Section 7, Test Pit and Trenching Procedures. Table 5-l provides the 
analytical methods and container requirements for the samples that will be collected for offsite 
laboratory analysis. 

5.1.1 Overburden Field Screening 

At the beginning of PCS excavation activities, initial field screening (headspace analysis with an 
OVA) will be performed on overburden soil at a frequency of one sample every 25 cubic yards 
of excavated soil. At small sites like OT -03 where the total excavation is less than 25 cubic 
yards, the frequency will be one sample every 10 cubic yards. If the headspace analysis reveals 
the presence of significant contamination (> 300 parts per million on the OVA), the soil will be 
transported to the FT-31 Land farm for treatment. Otherwise the overburden soil will be 
stockpiled on site for backfill purposes. Every 50 cubic yards of stockpiled soil will undergo 
confirmatory field TPH analysis with the field fluorometer (SiteLAB® Analytical Test Kit) in 
accordance with the UVF-3100 Operating Manual (included in Appendix E of this Work Plan). 
At small sites where the total excavation is less than 50 cubic yards, the frequency will be one 
sample every 25 cubic yards. Overburden field screening will only be conducted at sites with 
PCS source areas (e.g. OT -03 and OT -45). 

5.1.2 Overburden Stockpile Sampling 

For backfill characterization purposes, laboratory validation sampling will be performed at a 
frequency of one sample per every 200 cubic yards of stockpiled overburden soil or every 100 
cubic yards if the total excavation is less than 100 cubic yards. The samples will be analyzed by 
a fixed-based laboratory for TPH (DRO, GRO, ORO) using US EPA method 80 15M, VOCs 
(US EPA Method 8260B), and SVOCs (USEP A Method 8270C). Laboratory analyses will be 
completed at an expedited tum-around time of 24 hours. Overburden stockpile sampling will 
only be conducted at sites with PCS source areas. Source areas with other chemicals of potential 
concern (PCBs, pesticides, and herbicides) will be excavated in their entirety for offsite disposal. 

Revision Date: November 2006 Revision No. 00 5-l 



5.1.3 Excavation Confirmation Sampling 

Excavation confirmation sampling will be conducted at each site requiring source area removal. 
Excavation confirmation samples will be analyzed for site specific contaminants that have been 
detected above their SSLs. Excavation confirmation samples will be collected at a frequency of 
two per 18 ln ft per side wall at mid-depth of the contamination zone. At a minimum, one 
sample per side wall will be collected for side walls less than 18 ln ft. Analytical confirmation 
sampling from the bottom of the excavation is not required because the excavation will be 
terminated at one to two feet below the water table. Based on the historical site specific 
chemicals of potential concern, samples will be analyzed by a fixed-base laboratory for TPH, -
DRO, -GRO, and -ORO using USEPA Method 8015M, VOCs (USEPA Method 8260B), 
SVOCs (USEP A Method 8270C), PCBs (USEP A Method 8082), organochlorine pesticides 
(USEPA Method 8081A), and chlorinated herbicides (USEPA Method 8151A). The site specific 
excavation confirmation sampling parameters based on historical data are presented in Table 4-1. 
The list of excavation confirmation sampling parameters for each site could increase based on 
the findings of the additional ACM investigations. If any single sample demonstrates an 
exceedance of NMED residential SSLs, excavation will continue along that face or to greater 
depth until field screening deems termination with re-evaluation via laboratory confirmation 
analysis. 

Soil data collected will adhere to project data quality objective (DQO) requirements, method 
reporting limits, duplicate field samples, and QA samples as established within the Basewide 
QAPP (Bhate, 2003a). Sample quantities, containers, methods of preservation, and holding 'J 
times will be consistent with the requirements of associated method protocols. Laboratory 
analyses will be completed at a standard tum-around time of 7 days. 

5.2 Analytical Methods 

Each laboratory excavation confirmation soil sample (including the field duplicates) will be 
analyzed for their respective site specific analytes in accordance with Table 5-2. Depending on 
the site specific chemicals of potential concern, samples will be analyzed for VOCs, by Method 
8260B; SVOCs, by Method 8270C; TPHs by Method 8015M; PCBs by Method 8082; 
organochlorine pesticides by Method 8081 A; and chlorinated herbicides by Method 8151 A. 

Laboratory analyzed samples will be completed by Severn Trent Laboratories in Denver, 
Colorado. A copy of their USACE validation is included in Appendix I of this Work Plan. 
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6 RISK BASED CLEAN-UP APPROACH 

The objective of the excavation activities presented in Section 4 of this Work Plan is to remove 
the PCS and/or hazardous constituent source area(s) to support closure of the site(s). Data 
collected as a result of field screening will be evaluated based upon the DQO's for the project. 
The results from the offsite laboratory confirmation samples from the sidewalls of the excavation 
will be evaluated to determine whether excavation activities at the site have removed the 
contaminated soil to the point where there is an acceptable risk due to exposure at the site. If the 
completed evaluation indicates an acceptable risk, then no further excavation will be required 
and the site(s) can be considered for closure with no further action. 

6.1 Evaluation of TPH 

Based on the direction provided by NMED, pertaining to the remediation of petroleum-impacted 
sites at HAFB, a TPH screening level of 800 mg/kg will be used to evaluate the data provided by 
the offsite analytical laboratory. The 800 mg/kg action level for PCS is the Residential Direct 
Exposure Limit for an unknown oil, is listed in Table 2b, of the New Mexico Environment 
Department TPH Screening Guidelines, October 2006 (included in Appendix F of this Work 
Plan). 

6.2 Evaluation of VOCs and SVOCs 

For any VOCs or SVOCs that are detected in excavated soil, the concentration will be evaluated 
against the screening levels provided in the revised NMED guidance document Technical 
Background Document for Development of Soil Screening Levels, Revision 4. 0, June 2006 
(NMED, 2006). Tables containing the SSLs from this guidance document are provided in 
Appendix J of this Work Plan. Laboratory data for each collected soil sample will be compared 
to these SSLs. 

6.3 Evaluation of Other Chemicals of Potential Concern 

For any other chemicals of potential concern (pesticides, herbicides, metals, PCBs) that are 
detected in excavated soil, the concentration will also be evaluated against the screening levels 
provided in the revised NMED guidance document Technical Background Document for 
Development of Soil Screening Levels, Revision 4.0, June 2006 (NMED, 2006). Tables 
containing the SSLs from this guidance document are provided in Appendix J of this Work Plan. 
Laboratory data for each collected soil sample will be compared to these SSLs. Analytical 
results for tritium will be compared to the Nuclear Regulatory Commission's surface soil 
screening level (11 0 pCi/g) (Federal Register, Vol. 64, No. 234, 1999). 

6.4 Risk Based Evaluation 

Subsequent to the investigative and the excavation activities detailed in this work plan, a site 
specific risk based evaluation will be performed for each site to ensure that the risks to current 
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and future receptors are acceptable. The risk based evaluation will be included in the Closeout 
Report for each site that has contaminants above SSLs or groundwater standards. The following 
sections present the various steps that will be included in the site specific risk assessments. 

6.4.1 Review of Available Analytical Data 

As a first step in the risk evaluation process, soil and groundwater data produced by the source 
area investigations will be combined with the historical data for each site. The data will then be 
reviewed to determine (i) the most probable source(s) of contamination, (ii) that soil and 
groundwater impacts have been adequately delineated, and (iii) if any additional chemicals were 
detected that were not previously of concern at the sites. Additionally, the data will be evaluated 
to ensure it meets standards for data quality established in the NMED Technical Background 
Document for Development of Soil Screening Levels, Revision 4.0 (NMED, June 2006). 

6.4.2 Re-Evaluation of the Conceptual Site Model 

Following a review of available data, a conceptual site model (CSM) for each site requiring a 
risk based evaluation will be re-evaluated. This includes (i) re-assessing the distribution of 
chemicals of potential concern (COPCs) in soil and groundwater, (ii) verifying current and future 
land use, and (iii) verifying site stratigraphy and hydrogeology. To date, the COPCs identified in 
soil and groundwater at the four sites (OT-03, OT-20, OT-45, and OT-37) currently requiring 
soil remediation and a risk based evaluation include TPH, benzene, ethylbenzene, and xylenes at 
OT-03; heptachlor, dicamba and aroclor 1254 at OT-20; TPH, benzene, toluene, ethylbenzene, 
and xylenes at OT-45; and TPH and aroclor 1260 at OT-37. However, additional COPCs maybe 
identified during the review of data collected during the source investigation. 

6.4.3 Re-Evaluation of the Exposure Model 

Once the conceptual site model has been completed an exposure model will be re-evaluated. The 
exposure model is based on the CSM, and identifies the following: 

• Media of concern, 
• Current and future receptors, and 
• Complete and incomplete exposure pathways 

Media of concern includes surficial soil, subsurface soil, soil to depth of potential future 
construction, and groundwater. Based on current information available, receptors include (i) a 
current and future commercial/industrial worker and (ii) a future construction worker for each 
site. Complete routes of exposure for each media of concern/COPC/receptor combination will 
be identified based on the above information. 

6.4.4 Preliminary Screening Evaluation 

As a first step, maximum concentrations for each COPC in each media of concern will be 
compared with the NMED Screening Levels for residential soils presented in Table A-1 of the 
Technical Background Document for Development of Soil Screening Levels, Revision 4.0 
(NMED, June 2006) for each site. If the maximum concentration of each COPC in soil and 
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groundwater is below its respective SSL, no additional analysis will be performed, and the 
findings will be reported to NMED. Depending on the results of the screening evaluation, site­
specific screening levels may be developed for all media based on current and future receptors. 
Development of site-specific screening levels is described below. 

6.4.5 Calculation of Site-Specific SSLs 

Parameters required for the calculation of site-specific SSLs include: 

• Carcinogenic toxicity values (Slope Factors), 
• Non-carcinogenic toxicity values (Reference Doses), 
• Exposure Factors, and 
• Fate and Transport Parameters. 

Default toxicity values and exposure factors will be obtained from Tables C-1 and B-1 
(respectively) of the Technical Background Document for Development of Soil Screening Levels, 
Revision 4.0 (NMED, June 2006). Site-specific fate and transport parameters will be obtained 
from available reports for each site. Using the above infonnation and geotechnical data (dry 
bulk density, specific gravity, fractional organic carbon, and moisture content) site-specific 
screening levels will be calculated using equations presented in the Technical Background 
Document for Development of Soil Screening Levels, Revision 4.0 (NMED, June 2006). 

6.4.6 Site-Specific Screening Level Evaluation 

The site-specific screening levels will be compared with the representative concentration of each 
COPC in each media of concern for each site. If any COPC exceeds its respective site-specific 
screening level, additional risk management strategies (i.e., institutional controls or other 
alternatives) will be evaluated. 
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7 WASTE MANAGEMENT 

Contaminated soil/debris and IDW generated by the activities of the excavations include 
excavated soil, decontamination residuals, and PPE (Table 7-1 ). Each waste stream will be 
managed and characterized according to the following guidelines. Waste containers and the 
decontamination pad will be managed in a secure area. 

7.1 Excavated Soi I 

7.1.1 Clean Soils- Stockpiles 

The clean soil stockpiles will be constructed in accordance with best management practices to 
mitigate soil loss due to erosion, wind, and run-off. They will employ the use of a plastic liner, 
straw bales for berming or silt fencing and a cover. Excavated non-PCS (e.g. OT-20) will be 
placed on thick plastic sheeting within a constructed benn for protection from off-site 
transportation by wind and rain until characterization is complete. If offsite laboratory analysis 
indicates concentrations are below the SSL for TPH (800 mg/kg) and the SSL for each individual 
VOC and SVOC constituent, the stockpiled soil will be used as backfill once the excavation 
activities are complete. 

7 .1.2 Petroleum Contaminated Soils- Base Land farm 

Excavated petroleum contaminated soils (e.g., OT -03 and OT -45) will be handled in accordance 
with Sections 4 and 5 of this Work Plan. Contaminated soils will be loaded and transported to 
the selected location for treatment/disposal; either the FT -31 Land farm or an offsite disposal 
location. 

7.1.3 Non-Petroleum Contaminated Soils- Offsite Disposal 

Potential source area excavations at the remaining sites (OT-20, OT-32, SS-18, and RW-42) may 
exhibit concentrations of other contaminants (e.g., herbicides, pesticides, PCBs, or metals) in soil 
greater than the corresponding SSLs and cannot be treated at the FT -31 Land farm. Based on the 
available historical data, these soils are not anticipated to meet the definition of RCRA hazardous 
waste in 40 CFR Part 261 however, this assumption will be confirmed by analyzing the 
excavated soil using the protocol described in Section 5 of this Work Plan. Excavated soil that 
does not meet the FT-31 Land fann treatment criteria will be transported offsite to a permitted 
solid waste disposal facility such as the Otero County Landfill and/or the Camino Real Landfill 
in Sunland Park, New Mexico. 

7.2 Decontamination Water 

Decontamination water is anticipated to be non-hazardous and as such, can be disposed of 
through the HAFB WWTP. When feasible, decontamination water will be allowed to evaporate 
from the decontamination pad area. Sediment remaining in the decontamination pad area after 
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the water has either evaporated or has been discharged to the WWTP will be combined with the ·:) 
excavated contaminated soil for treatment at the FT-31 Land farm. 

7.3 Personal Protective and Disposable Sampling Equipment 

PPE and other site non-hazardous debris/waste shall be placed in plastic trash bags and disposed 
in a standard trash dumpster or receptacle as directed by HAFB personnel. 

7.4 Construction Rubble 

Unless visibly stained, all construction debris (sidewalk and/or asphalt if encountered) is 
assumed to be non-hazardous, non-contaminated, and will be disposed of accordingly at the Base 
re-use facility. 
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8 PROJECT QUALITY ASSURANCE 

The laboratory perfonning the chemical sample analysis will follow the Basewide QAPP (Bhate, 
2003a) and the Quality Assurance Project Plan Addendum (Appendix C of this Work Plan). 

8.1 Standard Operating Procedures 

Applicable SOPs for completing this excavation are located in Appendix A of the Basewide 
QAPP (Bhate, 2003a). 

8.2 Sample Identification 

Each environmental sample will be identified on the sample label and COC records for each 
sample collected, regardless of type. Field duplicates will be paired with another field sample 
and will be classified as blind samples. The duplicate samples will appear in sequence with the 
regular samples. The identifier nomenclature will adhere to the procedures and guidelines 
established in the Basewide QAPP. Sample labeling will adhere to the fonnat provided in 
Section 3.4 of this Work Plan. 

8.3 Project Documentation 

The field operations documentation will provide consistent procedures and formats for 
documentation and management of field records and collected samples. 

8.3.1 Sample Documentation 

Sample documentation, identification, and tracking will adhere to the prescribed methods found 
in the Basewide QAPP. All sampling activities will include documentation of significant 
activities, potential environmental influences during sampling, field variances, and sample 
identification information. At a minimum, field logbooks will be utilized to record dates and 
times, sampling protocols, project numbers, and sampler's name. Daily Quality Assurance 
Reports will be completed and submitted weekly to the HAFB Project Manager. Other pertinent 
information will include COC numbers and air-bill tracking number. Chain-of-custody forms 
will be completed and included with each sample shipment; one COC per cooler. 

At a minimum, the following sample collection information will be logged in the field book: 

• Date and time 
• Sample identification number 
• Project number 
• Sampler name 
• Preservative (if any) 
• Analysis 
• Map or schematic of sampling location 
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If no map of sampling locations is available prior to sampling, a drawing of the site will be 
sketched on the left page of the field logbook to provide an illustration of all sampling points. 
Measured distances from sampling points to a fixed reference point will be recorded. 

8.3.2 Field Logbook 

Personnel will use only bound field logbooks for the maintenance of field records. The Project 
Manager will ensure that all field notes can be efficiently traced, filed, and retrieved. All entries 
will be recorded in indelible, waterproof ink. If errors are made, corrections will be made by 
crossing a single line through the error, correcting the information, and initialing and dating the 
correction. Entries will be made in the following format: 

Documentation and reporting of events and activities will be made in chronological order on the 
right page of an open logbook. All entries will be dated and time of entry recorded. At the 
beginning of each day, the first two entries will be "personnel/contractors on site" and "weather". 
At the end of each day's entry, the personnel will draw a diagonal line originating from the 
bottom left comer of the page to the conclusion of the entry and sign along the line indicating the 
conclusion of the entry or the day's activity. Once completed, the field logbooks become 
accountable documents and will be maintained as part of the project files. 

The following general requirements apply to field logbooks: 

• The left page of the logbook will be used for auxiliary reporting such as 
sketches, tables, etc. 

• The date will be recorded at the top of every page in the left-hand comer of 
the right page. 

• The time of entry recordings will be in columnar form down the left-hand 
side of the right page. 

8.3.3 Field Analytical Data 

The field analytical data collected at the site will include the field screening readings for 
selection of PPE, as well as field screening for headspace analysis. The breathing zone of the 
site will be screened for VOCs in the field at the time of sample collection utilizing an OVA. If 
a high humidity condition exists at the time of sample collecting, a flame-ionization detector 
(FID) is recommended since a PID is not a completely reliable screening instrument under these 
conditions. The field screening data will be recorded in the field logbook. 

8.3.4 Data Reporting 

Data obtained during the excavation, confirmation, or field screening samples will be reported 
according to the Basewide QAPP (Bhate, 2003a). In accordance with USACE EM200-1-6, the 
investigative data is classified as definitive data. The data will be generated using rigorous, 
analyte-specific analytical methods where analyte identifiers and quantitations are confirmed and 
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QAIQC requirements have been satisfied. For this project, regular, field duplicate, and MS/MSD 
samples are to be collected concurrently. The data will meet the objectives of the project for 
level of accuracy and precision required, intended use of the data, analytical methods, time 
constraints, and allowable decision errors. Risk evaluation and sampling results will be tabulated 
and summarized in the Closure reports for each site. An ERPIMS submittal is not required for 
the excavation phase of this project. 
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9 HEALTH AND SAFETY REQUIREMENTS 

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan (Bhate, 
2003b) and the Site Specific Addendum to the Basewide HASP, as included in Appendix B of 
this Work Plan, for the excavation activities. All field work will be conducted in accordance 
with the USACE Safety and Health Requirements Manual, EM 385-1-1, 3 November 2003. It is 
anticipated that no greater than modified level D PPE will be required to complete the site 
inspection and sampling activities. This includes: OSHA approved safety shoes, ANSI approved 
safety glasses (Z87 .1) and hard hat (Z89 .1-1997: Type I), sleeved shirt and long pants, and as 
required, hearing protection, leather work gloves, and/or nitrile gloves during sampling. 

Site security is part of safety at the site for the excavation. Items of concern include the proper 
designation and demarcation of the investigation boundaries (i.e., SZ, CRZ, and EZ), as 
appropriate. Likewise, compliance with any intrusive work requirements, posting of potential 
hazards, and control of un-authorized site personnel will be completed. This is discussed in the 
Basewide HASP. 

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site 
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it 
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ 
will be established as guided by the HASP and site prevailing conditions. 

Excavation depths are expected to exceed 4 ft, and be less than 20 ft; therefore sidewall benching 
may be required. For more information regarding sidewall benching please refer to Section 
25.C, Sloping and Benching, USACE Safety and Health Requirements Manual, EM 385-1-1. 
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100RGANIZATION AND SCHEDULE 

Mr. Jim Moore, Professional Geologist (P.G.), will serve as the Bhate Field Manager during the 
additional investigation phase of this ACM project. During the corrective measures (excavation) 
phase of the project, Mr. John Hymer will serve as the Bhate Site Manager and as the Site Safety 
and Health Officer overseeing and directing all excavation and soil screening and confirmation 
sampling activities. Mr. Hymer will also provide on-site management of any sub-contractors for 
the project. Mr. Moore is also the Bhate Project Manager and will ensure required project 
documents, permits, contractual agreements, and other program tasks are completed. Key 
project personnel are listed in Table 10-1. The additional investigation and excavation activities 
are anticipated to begin in the Winter of2007 and will last approximately 2 to 3 months. 
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OMAHA DISTRICT 

U.S. ARMY CORPS OF ENGINEERS 

SCOPE OF SERVICES 
FOR 

Remedial Action Operation RA-0 --Project# KWRD20067018 
Remedial Action Construction RA-C -Project# KWRD20067080 

AT 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 

November 09, 2005 

Environmental Restoration 

Contract No. DACA45-03-D -0023 

Delivery Order TBD 



1 Objective 

SCOPE OF SERVICES 
FOR 

Remedial Action Operation RA-0 --Project# KWRD20057018 

AT 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 

The objective of this work effort is to perform Remedial Action Operation (RAO) and Remedial 
Action Construction (RAC) for several sites at Holloman AFB. The Contractor must perform all 
necessary travel, professional analysis, and work required to accomplish the work in this Scope 
of Services and prepare the reports required under this contract. The work must be conducted in 
an environmentally acceptable manner conforming to federal, state, and local regulations. This 
work is detailed in the following Scope of Services. 

1.1. This scope is written in terms of the general performance requirements and objectives, 
and is not intended to describe how the work is to be accomplished. The contractor's 
methods of accomplishment shall be proposed in the respective work plans, which are to be 
reviewed for approval by USACE, regulatory, and USAF personnel. Applicable laws, 
policies, and guidance shall be incorporated into the work methodologies, and followed by 
the contractor in work execution. 

1.1.1 Performance Incentives 

1.1.1.1 Target Costs will be negotiated as part of this D.O .. The negotiated 
budgets for each task will set the basis for the contractor's operating budget. Should the 
contractors costs for these tasks come in below the negotiated cost for each task, identified 
below, the contractor will be awarded additional fee in the amount of 0.5 percent of the total 
costs for the site costs. 

1.1.1.2 Schedule. The contractor shall negotiate an agreed upon schedule with the 
Corps and the Air Force for performing the work identified within. For each month that the 
work for the overall delivery order is performed ahead of the negotiated schedule the 
contractor will be awarded 0.25 percent fee above the negotiated fee amount. Total Fee for 
this delivery order shall not exceed 9%. 
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2 Work effort 

1.1 The work effort involves the following. 

The general scope of work to be performed in this delivery order includes Remedial Action 
Operation at multiple sites. Further detail will be provided later in the scope. 

1.2 Work Allocation Document (WAD) Breakdown. 

This delivery order will be separated into (5) work allocation documents (WADs). Each work 
area under this delivery order has two WADs associated with it. The first is for the actual 
performance of work and the second is for the fee associated with that service. 

1. RA-0 Multi-Site 
2. Fee associated with WAD 1 
3. RA-C Multi Site 
4. Fee associated with WAD 3 
5. Incentive Fee 

3 Geology, chemistry, and health & safety requirements 

All field and laboratory activities associated with the installation and testing of soils and ground 
water must be sampled, tested, and reported in accordance with the site-specific Geology, 
Chemistry, and Health & Safety Requirements previously provided. 

4 Plan and Submittal Requirements/ Approvals. 

The Contractor, upon receiving the Notice to Proceed, must prepare the following plans. All 
reports and plans must satisfy the corrective action requirements of the HSW A portion of the 
RCRA permit and contain a declaration stating so. All plans may be reviewed by the appropriate 
technical staff and approval must be obtained from the U.S. Army Corps of Engineers, Omaha 
District, Project Manager (CENWO-PM) prior to commencement of that work effort. 

1.1 P A/SI Work Plans, Draft and Final. 

The Contractor must develop a site-specific work plan for fieldwork and data analysis or 
assessment work for each site. 

1.2 Site Safety and Health Plan Addendum, Draft and Final. 

The Contractor must write a site-specific addendum to the Basewide Site Safety and Health Plan. 

5 Reports. The Contractor must develop the following reports: 

1.1 Daily Quality Control Reports (A-E DQCR). 

During the field investigation activities, the Contractor will provide DQCRs to the CENWO-PM. 
These reports must be faxed to the CENWO-PM on a daily basis. Should problems arise, the 
Contractor must notify the CENWO-PM immediately. The DQCR must be prepared in 
accordance with the instructions given in General Chemistry Scope, paragraph 5.2.1. 
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1.2 Quality Control Summary Report (QCSR). 

The QCSR is a report submitted by the Contractor at the conclusion of the site investigation 
phase and must be submitted as part of any work plan. The QCSR must be prepared in 
accordance with the instructions given in General Chemistry Scope previously provided. 

1.3 Draft Closure Reports. 

The Draft Closure Reports must describe the fieldwork performed and analytical results. 

1.4 Final P A/SI Report. 

The Final Closure Report is Draft Closure Report with "accepted" review comments and 
responses incorporated. 

1.5 Environmental Resources Program Information Management System. 

All site characterization data must be submitted in electronic format to meet the ERPIMS 
requirements as specified in the general Chemistry Scope of services. 

6 Project Engineer/Project Manager 
The Contractor must assign an employee in his organization who must be known as the Project 
Engineer or Technical Manager. This person must oversee the coordination of the entire project, 
administer all instructions from the CENWO-PM, and obtain answers to all questions from the 
CENWO-PM during and after the work. 

7 General 

1.1 Travel and meetings 
The Contractor must perform the following necessary travel as part of this delivery order. 

1.2 Progress review and technical adequacy 

At appropriate times, representatives of the Contracting Officer may review the progress and 
technical adequacy of the investigations. Such review must not relieve the Contractor from 
performing all contract requirements, except what may be waived by written instruction. 

1.3 Project schedule 

The Contractor must submit a project schedule outline for USACE approval ten days after the 
issuance of the Notice to Proceed. 

1.4 Progress reports 

The Contractor must submit progress reports with each request for payment. The progress 
reports must indicate work performed, costs, and problems incurred during the payment period. 
The Contractor, under this contract, must interpose no objection or restriction to the Contracting 
Officer's designation of another Contractor for reviewing the adequacy and correctness of the 
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work performed under this contract. The Progress Report must show the estimated and actual 
performance of this project on a project-tracking chart that illustrates the funds expended and the 
work completed for each site. Prior to the technical/partnering meetings, the Contractor will also 
provide an update on the status for each site in the format requested by the Range such as 
presenting visual aids, Gantt charts, and updated site summary sheets for each site. 

1.5 Conference Notes and Confirmation Notices 

1.1.1 Conference Notes 

The Contractor must be responsible for taking notes and preparing the reports for all 
conferences. Conference reports must be prepared from typed notes and furnished to the 
USACE-PM within 5 days ofthe conference for concurrence prior to distribution. The report 
must be distributed to all attendee and include the following at a minimum: 

• The date and place the conference was held; 
• List of attendees, including names, organizations, and telephone numbers; 
• Written comments presented by attendees attached to each report with the conference action 

noted. 

Conference action must be "A" for an Approved comment, "D" for a Disapproved comment, 
"W" for a comment that has been Withdrawn, and "E" for a comment that has an Exception 
noted. Narrative responses must be provided with the Conference Notes for all but Approved 
comments. 

1.1.2 Confirmation Notices 

The Contractor must be required to provide a record of all discussions, verbal directions, 
telephone conversations, etc., between USACE and the Contractor and/or his representatives on 
matters related to this SOS. These records must be numbered sequentially entitled 
"Confirmation Notices." Confirmation notices must fully identify personnel who participated, the 
subject discussed, and any conclusions reached or decisions made. The Contractor must forward 
a reproducible copy of the confirmation notices to the Contracting Officer, or his representative, 
within five working days. USACE will distribute confirmation notices as necessary. 

1.6 Submittals and reviews 

1.1.1 Reports 

Reports presenting data, analyses, and recommendations must be prepared in a standard format 
using effective technical writing. Reports submitted for public comment must be prepared in a 
visually appealing format using reader-oriented writing style and natural expression (see 
www.plainlanguage.gov). All site drawings must be of engineering quality with sufficient detail 
to show interrelationships among major features on the site map (i.e., north arrows, keys, scales, 
etc.). When drawings are required, data may be combined to reduce the number of drawings. 
The report must consist of8- 1/2" by 11 ",or 11" by 17" with pages folded to 8- 1/2" by 11 ". A 
decimal paragraphing system must be used. The report covers must be durable binders that hold 
pages firmly while allowing easy removal, addition, or replacement. The report cover, spine, 
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and title page must identify the report title, the contract number, the Project Number, the name of 
the installation, the site name, and the date. All final submittals must be sealed by a registered 
Professional Engineer and a Registered Geologist may also sign and seal reports. 

1.1.2 Submittals 

Contract submittals must be furnished to the appropriate parties; in the numbers identified by the 
USACE-PM. Submittals being furnished for review must be mailed via overnight carrier. 

1.1.3 Reviews 

All reports are subject to technical review by USACE, federal, state, and local regulatory 
agencies, and AF managers. The Contractor must incorporate review comments and responses 
and resubmit documents for approval. 

1.1.4 Revisions 

The initial document submittals must be numbered Revision 0. Subsequent revisions must be 
numbered sequentially. 

1.7 Special considerations 

1.1.1 USACE property 

All materials gathered and developed in the performance of this work must be the property of US 
Government and must not be used or distributed by the Contractor without specific permission 
from the Contracting Officer. 

1.1.2 Public affairs 

The Contractor must not make available to the news media or publicly disclose any data 
generated or reviewed under this contract unless instructed to do so by the USACE-PM or the 
Range Environmental Coordinator. When approached by the news media, or any unknown 
personnel, the Contractor must refer them to the USACE-PM or the Range Environmental 
Coordinator for response. 

1.1.3 Site access 

The Contractor must notify the Base ERP Manager, Range Environmental Coordinator, or their 
designated representative and request approval one week prior to beginning field activities. The 
Contractor must contact the ERP Manager or other AF representatives, either in-person or by 
phone conversation, upon arrival at the Base to begin field activities, and at the first morning of 
each work-week thereafter, if the field activities overlap into the following week. 

1.1.4 Site clean up 

The Contractor must, at all times, keep the project sites, including storage areas, free from 
accumulation of waste materials or rubbish. Prior to completion of the work, the Contractor must 
remove from the site all tools, equipment, and materials, which are not the property of the 
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Government. Upon completion of the fieldwork, the Contractor must leave the work premises in """'-
a clean, neat, workmanlike condition. The Contractor must properly dispose of excess material _) 
(samples, sampling equipment, PPE, etc.). Non-dedicated sampling equipment must be 
decontaminated and properly removed form the site. 

1.8 Government-furnished documents 

The following documents are available to the Contractor upon request. 

• Engineer Manual (EM) 3 85-1-1, Safety and Health Requirements Manual, EM 3 85-1-1, 
dated 3 September 1996 

• Engineer Regulation (ER) 1110-1-263, Engineering and Design, Chemical Quality 
Management for Hazardous Waste Remedial Activities 

• AE Instruction Manual 

• HSWA Portion of the RCRA Permit, Avon Park Air Force Range, EPA I. D. No. FL8 572 
128 587. 

1.9 Reference documents 

• 42 U.S.C. 6991 (c), Resource Conservation and Recovery Act (RCRA) 

• 42 U.S.C. 9601 (14), Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) 

• AE Guidance for Developing AE Quality Management Procedures for Site Investigation 
Activities, U.S. Army Corps of Engineers, Omaha District, Environmental Branch 

• Final Archive Search Report Finding, Avon Park Air Force Range, January 1999 

• AFI 32-7020, The Environmental Restoration Program 

8.0 Health and Safety Site Specific Requirements 

1. The contractor shall prepare a site-specific addendum to the Basewide Site Safety and Health 
Plan (SSHP) that together satisfy the requirements for an Accident Prevention Plan and a Safety 
and Health Program (SHP) required by FAR Clause 52.236-13, 29 CFR 1910.120, and Appendix 
CofER 385-1-92. The SSHP shall describe the safety and health procedures and equipment to 
be implemented to protect personnel from the potential hazards associated with site-specific 
tasks to be performed. 

2. The contractor is responsible for reporting accidents to USACE in accordance with the table 
below. Blank copies ofENG Form 3394 and NWO Form 1880 will be provided if requested, and 
must be included in the SSHP in case a reportable accident occurs. Accident investigations are 
recorded for accident prevention purposes only. Findings and conclusions will not be used as a 
basis for determining legal liability or charges for negligence. 
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Accident Class 

A 

B 

c 

D 

Medical Treatment 
(no lost workdays) 

Notification of 
Accident 

(First Report) 

Immediately 
(Note 2) 

Immediately 
(Note 2) 

Immediately 
(Note 1) 

Immediately 
(Note 1) 

Not Required 

ENG 
Form 3394 

Board Report 
(25 Days) 
(Note 3) 

Board Report 
(25 Days) 
(Note 3) 

7 Days 

7 Days 

No 

NOTE 1: Use Notification of Accident (First Report) NWO Form 1880 

Notify 
OSHA 

Yes 

Yes 

No 

No 

No 

NOTE 2: Immediately means as soon as possible after learning of the incident but no later than 
8 hours. Units will have established notification procedures to cover 24 hours a day including 
weekends and holidays. 
NOTE 3: Class A and B accidents require investigation by a board and the ENG Form 3394 
will be made a part of that report. 

A= $1M or more and/or fatality or permanent total disability 
B = $200K or more, but less than $1M and or permanent partial disability and/or three or more 
people are hospitalized. 
C = $1 OK or more, but less than $200K and/or nonfatal injury resulting in loss of workday -
Nonfatal illness/disability causes loss of workdays. 
D = Property Damage $2K or more, but less than $1 OK. 

3. Incorporate by reference only those sections of the BW SSHP applicable to the current 
investigation. Add information to the SSHP addendum as necessary to satisfy the requirements 
in EM 385-1-1 and other applicable directive. The SSHP addendum must at minimum include a 
signature page, site description, activity hazard analysis, and medical emergency instructions. 

a. Signature page: On-site personnel including visitors shall be restricted from entering a 
controlled area of the site until either reviewing the SSHP addendum and applicable sections of 
the BW SSHP or receiving a safety briefing. Access to controlled areas at the site shall be 
restricted at least until the worker or visitor has signed the SSHP addendum. His or her signature 
represents understanding of the hazards at the site and agreement with the safety controls 
implemented at the site. 

b. Site specific description: Identify the site and describe its physical features. Consult 
historical information including reports from previous investigations to document hazards that 
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may be present during site activities. Document or reference toxicity summaries for chemical 
and radiological contaminants known or suspected to exist at the site, including promulgated 
occupational exposure limits. Include contractor personnel responsibilities and lines of authority 
for the current investigation. 

c. Activity hazard analysis: Analyze the principle steps for each activity planned. 
Identify possible safety, chemical, physical radiological, and biological hazards for each step. 
Propose controls to minimize and control personnel health hazards during site activities, 
including site control areas, personal protective equipment, workplace monitoring, work 
procedures, specific personnel training, and other controls that can effectively minimize hazards. 
Document the activity hazard analysis in the SSHP addendum. 

d. Medical emergency instructions: Identify procedures for obtaining medical treatment 
for injured personnel. Include a map in the SSHP addendum that clearly identifies the route to 
the nearest medical facility. Include the facility telephone number and other contact information 
as well as driving directions from the site. Document or reference accident reporting 
requirements. 

4. A Certified Industrial Hygienist (CIH) with experience in hazardous waste site operations is 
responsible for the development, implementation, and oversight of the contractor's SHP and this 
project's SSHP. The CIH shall sign and date the draft SSHP addendum before submittal to 
USACE. The contractor must address USACE review comments, if any, and prepare a final 
SSHP addendum before beginning onsite activities. 
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Site Specific Scope of Services for the FY -06 Remedial Action Operations 

PURPOSE: Remedial Action-Operation (RA-0) is required to manage and/or maintain: 
• The continued removal of petroleum contaminated soil at Site SS-17 that was not remediated by the soil vapor 

extraction (SVE) system. 
• Asphalt covers at sites SD-08 (41,000 square feet at the Refuse Collection Truck Washrack) and OT-14 

(12,000 SF at the Former Entomology Shop). 
• Investigation and Removal of soil at the leach field at SD-08 and groundwater monitoring. 
• Progress monitoring of soil below the engineered caps at SD-08 and OT -14 to assess current status of 

pesticides in the underlying soil. 
• The soil cover, perimeter roads, and fencing at WP-49 (approximately 100 acres at the Sewage Lagoons). 
• Natural Attenuation (NA) monitoring as directed byNMED at site SS-61 (AOC-1001). 

SD-08 & OT-14, Routine inspection and repairs to cracks in the asphalt caps are necessary at SD-08 (Refuse 
Collection Truck Washrack) and OT-14 (Former Entomology Shop). At SD-08, approximately 1,500 lineal feet of 
cracks will be repaired while approximately 2,500 lineal feet of cracks will be repaired at OT-14. Also, additional 
characterization and removal of contaminated soil associated with the leach field will be required at SD-08. In 
FY06, co-located soil samples will be collected from beneath the cap at OT-14 from locations where pesticides were 
identified during the Remedial Investigation . The soil samples will be analyzed to determine if degradation of 
pesticides has occurred during the 12 years since the original sampling. These results will then be compared to 
NMED Soil Screening Levels (SSLs). If the results are favorable, the sites will be petitioned for site closeout NF A 
with NMED. 

Work also includes, as necessary, replacing old, incorrect, or missing warning signs at the sites. Repairs 
and replacements will be conducted as required. 

SS-17, Continued excavation to remove PCS and the final decommissioning of branches to the SVE system will be 
performed at SS-17 (BX Service Station). Approximately 6,000 cubic yards ofPCS will be excavated and treated in 
the onsite landfarm. Approximately 80 soil samples (plus 8 duplicates for quality assurance/quality control) will be 
analyzed to document site closure and soil treatment. 

WP-49, The soil cover must be maintained for a period of 30 years. Maintenance of the cover includes erosion 
repair, erosion controls, access road grading, and re-vegetation of repair areas. Fence maintenance and repairs are 
included. During FY06 required activities will include similar activities such as periodic inspections, erosion 
control, fence maintenance, and removal of salt cedar from fence areas and re-vegetation with climate appropriate 
cover. Fence repair will include replacement of any damaged sections and replacement of worn or missing signs. 
The annual repairs to eroded areas will require re-working of approximately 100 yards of soil and grading of the 
access roads (approximately 1,250 lineal feet). 

Site SS-61 (Spill Site AOC-1001) is located east of building 1001. In February 2005, NMED directed the base to 
initiate at least 8 quarters of natural attenuation groundwater monitoring at this site. The directive identified the 

specific wells and analytical parameters for groundwater monitoring. Further, the directive included the 
development and submittal of a plan for NA monitoring. In FY06, the base will develop and submit aNA 

groundwater monitoring plan for the site and initiate quarterly assessment of groundwater (including the reduction 

of hydrocarbon constituents). 
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Site Specific Scope of Services for the RAC Multi-Site 

. DESCRIPTION OF PROPOSED CONSTRUCTION: This remedial action-construction (RA-C) at Multi-Sites 
consists of labor, materiel, equipment and support for: Removal of petroleum contaminated soil (PCS)and hazardous 
constituents including sludge grit and radionuclide. Removal of these constituents and documentation of site 
conditions is required to meet the requirements for Site Closeout. The contractor will provide on a monthly basis 
through the service center to the base and the MAJCOM program manager, the estimated and actual performance of 
this project on a projected tracking chart. 

PROJECT: This RA-C project provides for: the remediation and characterization of subsurface conditions at 
uncontrolled spills, sludge burial pits, refueling stations, solvent disposal pits, collapsed sewer lines, and burial 
cylinders. The New Mexico Environment Department (NMED) has ordered these sites cannot be closed out until 
hazardous waste and/or petroleum hydrocarbon constituents have been removed from these sites. Further, any soil 
or debris determined to contain hazardous constituents must be remediated in accordance with applicable regulations 
before Site Closeout can occur. Site Closeout will result in providing an unregulated area available for mission 
needs of the Air Force. 
REQUIREMENT: Health and Safety concerns for Holloman Air Force Base (HAFB) employees and the general 
public who frequent the area. The regulatory basis of this requirement is provisions of29 CFR 1910.120, New 
Mexico Department of Environment and Natural Resources state codes on hazardous wastes, the Federal 
Comprehensive Environmental Response and Liability Act (CERCLA), and the National Contingency Plan (NCP). 
Action is required to eliminate a threat to human health and the environment. 
Further, in February 2004, the NMED rejected the request to close out these sites (remove them from the HAFB 
RCRA Permit) and directed HAFB to remove surface debris, PCS and sludge and perform additional 
characterization of waste materials contained in the identified units 

CURRENT SITUATION: A petition to close out sites SS-12, OT-03, OT-20, OT-45, OT-35, OT-37, OT-38, SS-18 
01-32, 11nd RW-42 have been rejected by the NMED. If these actions are not taken or performed, these sttes wili 
not recetve 

Closeout status. If no action is taken, Holloman AFB could receive a Notice of Violation (NOV) resulting in fines 
from the NMED. A concise description of the current situation and the proposed scope of work by site, are 
summarized below. 

OT-3 The POL Tank Sludge Burial Site is located along the fence east of the POL Area. From 1955 to 1975 
wastes such as sludge from the bottoms of tanks containing leaded fuels (Aviation gasoline and regular gasoline) 
plus jet fuel (JP-4) were discarded in the unlined pit at the fence boundary. The sludge is comprised of grit, metal 
fragments, and rags. Soil surrounding the pit is dark stained. Analysis of the debris indicates high quantities of lead 
(maximum 3,750 mg/kg). The site was located by trenching the entire length of the eastern POL Yard fence line. 
After the location of pit OT-03 was determined, soil and groundwater samples were collected from the pit and 
surrounding areas to delineate the site. The maximum concentration of TPH detected was 2,200 mg/kg. Also, soil 
samples containing other petroleum related VOCs and SVOCs were detected along with elevated levels of lead and 
beryllium. Groundwater samples (one monitoring well only) contained petroleum constituents (benzene, 
ethylbenzene, toluene, and xylenes) and lead. Groundwater collected from the one monitoring well contained total 
dissolved solids (TDS) at 14,000 mg/L. The risk assessment conducted as part of the RI determined the site posed 
an unacceptable risk. During FY06, the sludge and contaminated soil (estimated at 50 cy) will be excavated and 
removed from the Base for offsite disposal. The soil is assumed to be characteristically hazardous due to the 
elevated concentration of lead. Soil samples (10) will be analyzed for TPH, VOCs, SVOCs, and RCRA metals. 
One soil sample will be analyzed for hazardous characteristics using the TCLP (Method 1311 ). Three groundwater 
monitoring wells will be installed along the perimeter of the site in order to delineate groundwater conditions 
including groundwater flow direction. Groundwater samples from new and existing wells (5 total) will be sampled 
for VOCs, SVOCs, and RCRA metals. A comprehensive report documenting all site activities including all 
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sampling and analytical results with documentation of excavation activities will be presented to NMED along with a 
request for site close out NF A. 
SS-06 POL Fuel Line Spill Site is located along the eastern boundary of the Base in the main Base area near 
Building 1254 and 200 feet south of the POL yard. In 1979, a grader ruptured the pipeline and approximately 8,000 
gallons of JP-4 were spilled. The bulk (exact volume unknown) was recovered. The site was petitioned for site 
closeout in 1999 and rejected by NMED in February 2000 due to insufficient characterization. Soil samples 
collected in 1995 identified the presence of PCS above the NMED Soil Screening Levels (SSLs). Further, NMED 
believes that more groundwater data from monitoring wells is required to characterize site conditions. 

The proposed scope of work for FY06 is to perform additional characterization at the site and excavate PCS and 
treat the soil at the Base 1andfarm (estimated at 750 cubic yards [cy]). The additional investigation will consist of 
installing and sampling four soil borings and permanent monitoring wells as required by the NMED to characterize 
the extent of contamination. Soil samples will be collected from the excavation to document subsurface conditions. 
Soil samples (20) will be analyzed for TPH, VOCs, and SVOCs. Groundwater samples (5) will be analyzed for 
VOCs, SVOCs, and RCRA metals. One soil sample will be analyzed for hazardous characteristics using the TCLP 
(Method 1311 ). A comprehensive report documenting all site activities including all sampling and analytical results 
with documentation of excavation activities will be presented to NMED along with a request for site close out NF A. 
SS-12 West POL Fuel Line Spill Site is located east of the main housing area. In 1975, the main pipeline that 
supplies the POL yard ruptured and approximately 2,000 gallons of JP-4 were spilled to the ground. Much of the 
fuel (undetermined amount) was collected in a sump using a pumping truck. In 1993 and 1994, investigations of 
soil and groundwater at the site were conducted to determine the nature and extent of contamination. The site was 
petitioned for site closeout in 1999 and rejected by NMED in February 2000 due to insufficient characterization. 
Specifically, the NMED was concerned about the visible staining, vapors from the release, and inadequate 
characterization given the release was in a residential neighborhood. The proposed scope of work for FY06 is to 
remove PCS from the site, 

perform additional characterization to document removal of PCS, and treat the soil at the Base landfarm (estimated 
at 2,000 cy). Soil samples will be collected from the excavation to document subsurface conditions. Soil samples 
(30) will be analyzed for TPH, VOCs, and SVOCs. One soil sample will be analyzed for hazardous characteristics 
using the TCLP (Method 1311 ). A comprehensive report documenting all site activities including all sampling and 
analytical results with documentation of excavation activities will be presented to NMED along with a request for 
site close out NF A. 
SS-18 Chromic Acid Spill Site is located on the south side of Building 281. It is estimated that 500 gallons of 
chromic acid spilled on the ground at Site 18 and some of the acid may have flowed to the surface drainage ditch 
just west of the storage area. No hexavalent chromium was identified in the soil and groundwater samples selected 
from the borehole and monitoring well. During FY06, the site will be characterized to determine if hazardous 
constituents exist at the site. Three DPT soil borings will be installed in the suspect area. Field screening 
techniques will be used to identify two soil samples from each boring (6 plus 1 duplicate) for laboratory analysis. 
Three additional groundwater monitoring wells will be installed and groundwater samples will be collected (from 
the new wells and existing well MW -18-1) and analyzed ( 4 plus I duplicate) to assess groundwater quality and to 
identify the presence of hazardous constituents. Soil samples will be analyzed for TPH, VOCs, SVOCs, and RCRA 
metals. Groundwater samples (5 total) will be sampled for VOCs, SVOCs, and RCRA metals. A comprehensive 
report documenting all site activities including all sampling and analytical results will be presented to NMED along 
with a request for site close out NFA (if appropriate). 
OT-20 Sewage Lagoons Disposal Trenches are located northeast of Sewage Lagoon Pond B. The site is 
comprised of three distinct trenches. The trenches contain sludge and grit removed from processing equipment in 
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the treatment plant. The site was delineated with transverse trenching performed during the 1991 RI. Sludge 
identified in the trenches was gritty, wet, black, and grey and included fecal material. Soil surrounding the grit was 
also stained dark and moist. The trenches are approximately 2 feet wide, 5 feet deep, and 40 feet long. Soil samples 
collected from the trenches contained RCRA metals with lead (maximum 48 mg/kg) and mercury (maximum 2.5 
mg/kg) being the most abundant. Soil samples contained the pesticides endoslfan II (maximum 430 f.!g/kg) and 
heptachlor epoxide (maximum 5,000 flg/kg) and the herbicide dicamba (maximum 220 flg/kg). One soil sample 
contained PCBs at 4,800 flg/kg. No VOCs or SVOCs were positively identified in the samples. The site was 
petitioned for site closeout in 1999 and rejected by NMED in February 2000 due to the presence of pesticides and 
PCBs. The proposed scope of work for FY06 is to remove the grit and any impacted soil exceeding the NMED 
SSLs. Soil samples will be collected from the excavations to document subsurface conditions. Soil samples (27) 
will be analyzed for TPH, VOCs, SVOCs, RCRA metals, pesticides (plus PCBs), and herbicides. One (1) sample of 
the excavated soil and grit will be analyzed for hazardous characteristics using the TCLP (Method 1311) to facilitate 
disposal. The estimated cost for this operation assumes the soil and grit is non hazardous and can be disposed of as 
solid waste (special waste) at a SubtitleD landfill (such as the Otero County Landfill or the Camino Real Landfill in 
Sundland Park, New Mexico). A comprehensive report documenting all site activities including all sampling and 
analytical results with documentation of excavation activities will be presented to NMED along with a request for 
site close out NF A. 

OT -32 Collapsed Primate Research Area Sewer Lines serviced the Primate Research Area (PRA). The 
collapsed lines are approximately 3,000 to 4,000 feet in length and are buried approximately 6 to 8 feet below grade 
south of the PRA. The lines drained sewage from the PRA and the collapse resulted in the release of sewage which 
may have contained small quantities of Carbon14

, Iodine125
, and tritium plus volatile and semi-volatile organic 

compounds from the PRA 

PRA. Leakage from the sewer lines is believed to have occurred from the early 1960s to 1981 when the lines were 
replaced. Soil samples collected from borings installed along the collapsed lines contained no oil and grease. 
Analytical results from the soil samples did contain TOX (maximum 24.7 mg/kg), and Carbon14 (maximum 240 
±194 pCi!g). Analysis ofNMEDSSL constituents (such as VOCs, SVOCs, and RCRA metals) was not performed. 

NMED rejected the request for site closeout NF A because of insufficient characterization. Site closeout 
can not be obtained from NMED without additional characterization of soil and groundwater conditions and the 
removal or treatment of soil with constituents above the NMED SSLs. During FY06, the site will be characterized 
to determine if hazardous constituents exist at the site. Twelve DPT soil borings will be installed along the length of 
the collapsed area as close as possible to the PRA. Field screening techniques will be used to identify two soil 
samples from each boring (24 plus 3 duplicates) for laboratory analysis. The boreholes will be completed with 
temporary groundwater monitoring wells. Groundwater samples will be collected and analyzed (12 plus 2 
duplicates) to assess groundwater quality and to identify the presence of hazardous constituents. Based upon the soil 
and groundwater analytical results, approximately 300 lineal feet of collapsed line will be excavated and examined 
further to document conditions in the lines. If necessary, the lines will be removed for disposal prior to backfilling 
of the trench. This estimate assumes the lines can be disposed of as solid waste construction debris. Soil samples 
will be analyzed for TPH, VOCs, SVOCs, RCRA metals, and radionuclide (gross alpha, gross beta, and total 
gamma). Groundwater samples (5 total) will be sampled for VOCs, SVOCs, RCRA metals, and radionuclide. A 
comprehensive report documenting all site activities including all sampling and analytical results will be presented 
to NMED along with a request for site close out NF A (if appropriate). 

OT-35 Spent Solvent Disposal Area is an area of bare ground near the Central Inertia Guidance Test Facility. 
Interviews with past employees indicated that spent solvents possibly containing radioactive tracers were placed on 
the ground surface and ignited. The practice was reported to be intermittent during the 1950s with volumes per 
ignition ranging from 20 to 70 gallons. The radioactive tracers in the solvents may have been iodine125

, carbon14
, 

and tritium. It should be noted that not all past employees could verify the solvent disposal practice. A P A was 
performed at the site in 1991. No soil or groundwater samples were collected and analyzed to characterize the site. 
The P A and risk evaluation determined using only visual evidence and employee interviews that the site posed no 
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threat to human health or the environment and should be closed. NMED rejected the request for site closeout NF A 
because of insufficient characterization. Site closeout can not be obtained from NMED without the characterization 
of soil and groundwater at the site and the removal of soil containing constituents exceeding the NMED SSLs. 
Further, the additional investigation will require characterization of groundwater conditions at the site. During 
FY06, the site will be characterized to determine if hazardous constituents exist at the site. A passive soil vapor 
survey (16 points) will be installed across the site to identify "hot spots" for soil boring and soil sample collection. 
Based upon the soil vapor survey, three direct push technology (DPT) soil borings will be installed in the suspect 
area. Field screening techniques will be used to identify two soil samples from each boring (6 plus 1 duplicate) for 
laboratory analysis. Four groundwater monitoring wells (one up-gradient well and three down-gradient wells) will 
be installed and groundwater samples will be collected and analyzed (4 plus 1 duplicate) to assess groundwater 
quality and to identify the presence of hazardous constituents. Soil samples will be analyzed for TPH, VOCs, 
SVOCs, RCRA metals, and radionuclide (gross alpha, gross beta, total gamma, and tritium). Groundwater samples 
(5 total) will be sampled for VOCs, SVOCs, RCRA metals, and radionuclide. A comprehensive report documenting 
all site activities including all sampling and analytical results will be presented to NMED along with a request for 
site close out NF A (if appropriate 

OT-37 Early Missile Testing Site is located east ofthe sled test maintenance area and was used to develop rocket and 
missile systems from 1947 to 1955. The site is comprised of three block houses, an inclined track, three vertical launch 
pads, and a large pit located northwest of building 1142. Step down transformers are located in close proximity of each 
block house and the inclined track. Soil borings and monitoring wells were installed at the site during the 1991 Rl. 
Soil analytical results identified two metals, cadmium and lead, above the background upper threshold limits (UTLs) 
but are less than NMED SSLs. Soil samples collected near the transformers, however, identified TPH (maximum 
concentration 30,600 mg/kg) in excess ofNMED SSLs. The maximum concentration ofPCBs detected in soil was 3.2 
mg/kg. Groundwater analytical results from samples collected from the monitoring wells at the site contained total 
dissolved solids (TDS) greater than 10,000 mg/L. No VOCs or metals were detected in excess of New Mexico Water 
Quality Control Commission (NMWQCC) standards except for nitrate which ranged from 48 mg/L to 66 mg/L. The 
concentration ofTPH near the transformers (HA-37-04 at 30,600 mg/kg) exceeds the NMED SSLs for TPH regardless 
of the PCB content. The maximum PCB concentration identified during the R1 (PCB 1260 of 3.2 mg/kg) exceeds the 
NMED SSL of 1.1 mg/kg. The site was rejected by NMED for site closeout NF A due to insufficient characterization 
and the high concentration of TPH in soil. The proposed scope of work for FY06 is to remove the impacted soil 
exceeding the NMED SSLs from around the transformers (estimated at 300 cy). Soil samples will be collected from 
the excavations to document subsurface conditions. The estimated volume of soil requiring removal is 300 cubic yards. 
Soil samples (50) will be analyzed for TPH, VOCs, SVOCs, RCRA metals, explosives, and PCBs. One sample of the 
excavated soil will be analyzed for hazardous characteristics using the TCLP (Method 1311) to facilitate disposal. One 
round of groundwater samples will be collected from the existing monitoring wells to document the most recent 
groundwater conditions. Groundwater samples (6 plus 1 duplicate) will be analyzed for VOCs, SVOCs, explosives, 
PCBs, RCRA metals, and perchlorates. The estimated cost for this operation assumes the soil is non hazardous and can 
be disposed of as solid waste (special waste) at a SubtitleD landfill (such as the Otero County Landfill or the Camino 
Real Landfill in Sundland Park, New Mexico). A comprehensive report documenting all site activities including all 
sampling and analytical results with documentation of excavation activities will be presented to NMED along with a 
request for site close out NF A. 

OT-38 Test Sled Maintenance Area is located at the rear of Building 1166 near the Test Sled Drain Field. From 1951 
to 1979 waste oils, solvents, paint strippers, and hydrocarbon fuels were discharged to the cesspool behind the building. 
The cesspool was an unlined pit approximately 6 feet deep and 10 feet in diameter. In the early 1980s, the cesspool 
was replaced with a septic tank and drain field system. Soil borings and groundwater monitoring wells were installed 
and sampled during the 1991 Rl. Soil samples from borings installed in the pit contained TPH (maximum 1,540 
mg/kg) above the NMED SSLs. No metals exceeded UTLs and no VOCs were detected in the soil samples. 
Analytical results from groundwater samples collected at the site identified trichloroethene (TCE) with a maximum 
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concentration of 3.1 J.tg/L. No other VOCs were positively identified in the groundwater. TDS in wells at the site 
ranged from 5,500 mg/L to 15,000 mg/L. Other constituents such as chloride (maximum 3,800 mg/L), sulfate 
(maximum 4,900 mg/L), and nitrate (maximum 130 mg/L) exceed NMWQCC standards. NMED rejected the request 
for site closeout NF A because of insufficient characterization. Site closeout can not be obtained from NMED without 
additional characterization of soil conditions and the removal of PCS above the NMED SSLs. Further, since it has 
been 14 years since groundwater was last assessed, a round of groundwater samples must be collected and analyzed 
from the existing wells. The proposed scope of work for FY06 is to perform additional characterization at the site, 
excavate PCS, and treat the soil at the Base landfarm (estimated at 350 cy). The additional investigation will consist of 
sampling the three existing monitoring wells as required by the NMED to characterize the extent of contamination. 
Soil samples will be collected from the excavation to document subsurface conditions. Soil samples (10) will be 
analyzed for TPH, VOCs, and SVOCs. Groundwater samples (4) will be analyzed for VOCs, SVOCs, perchlorates, 
and RCRA metals. One soil sample will be analyzed for hazardous characteristics using the TCLP (Method 1311 ). A 
comprehensive report documenting all site activities including all sampling and analytical results with documentation 
of excavation activities will be presented to NMED along with a request for site close out NF A. 

RW-42 Radioactive Waste Burial Site is located approximately 6.5 miles north of the Main Base Area east of 
Range Road 9 and south of Hay Draw in an undeveloped northeastern area of Holloman AFB. The repository 
consists of a buried concrete cylinder surrounded by a three strand barb wire fence. The cylinder is 10 feet long and 
5.5 feet in diameter with an extended opening tube 8 feet long and 1.5 feet in diameter. NMED rejected the request 
for site closeout NF A because of insufficient characterization. Additional characterization and removal of any 
radioactive material or hazardous material is required before site closeout will be granted. 

During FY06, in-situ investigation of the cylinder will be conducted to determine its contents and the 
appropriate disposal. Worker protection and environmental monitoring will be conducted as the cylinder lid is 
penetrated with a small hole. If radiation levels are acceptable, then additional monitoring for volatile organic 
vapors will be performed. A camera will be lowered into the opening to assess the volume and types of materials in 
the cylinder. Excavation will be performed adjacent to the cylinder (20 feet deep) in order to assess its condition, 
whether the cylinder has a bottom, and to access the contents of the cylinder. If appropriate, samples of the material 
will be collected for analysis. The crews performing the activity will have sufficient PPE to either complete the task 
or safely backfill the excavation in the event conditions warrant. Once the content of the cylinder is known, 
appropriate disposal of the contents and the cylinder can be performed. Samples of the cylinder contents will be 
analyzed for TPH, VOCs, SVOCs, RCRA metals, and radionuclide (Carbon14

, Iodine125
, tritium, gross alpha, gross 

beta, total gamma). Groundwater samples (5 total) will be sampled for VOCs, SVOCs, RCRA metals, and 
radionuclide. A comprehensive report documenting all site activities including all sampling and analytical results 
will be presented to NMED along with a request for site close out NF A (if appropriate). 
OT -45 Old Aero Space Ground Equipment (AGE) Refueling Station was comprised of several underground 
storage tanks (USTs), a pump island, and fuel station. The facilities were removed in the 1980s and were replaced 
with a parking lot and landscaped areas. Workers encountered liquid hydrocarbons during a trenching operation in 
the late 1980s. The site has undergone limited excavation to eliminate PCS, and two phases of RI. Additional 
investigation was conducted in 1994 to determine if PCS above the action level was still present. Samples from at 
least 2 borings contained PCS in excess of the NMED SSLs. The site was petitioned for site closeout in 1999 and 
rejected by NMED in February 2000 because PCS exceeded the NMED SSLs. The proposed scope of work for 
FY06 is to excavate the remaining PCS and treat the soil at the Base land farm (estimated at 1,500 cy). Soil samples 
will be collected from the excavation to document subsurface conditions. Soil samples (30) will be analyzed for 
TPH, VOCs, and SVOCs. One soil sample will be analyzed for hazardous characteristics using the TCLP (Method 
1311 ). A comprehensive report documenting all site activities including all sampling and analytical results with 
documentation of excavation activities will be presented to NMED along with a request for site close out NF A. 

Final: 09/19/06 
G:\ACTIVE PROJECTS\2005\HOLLOMAN AFB PROJECTS 2005\9050361 HAFB T0#21\MULTIPLE SITES VCM WORK 14 
PLAN\ATTACHMENT A\HOLLOMAN FY06 RAO RAC SCOPE OF SERVICES BHATE.DOC 



Final: 09/19/06 
G:\ACTIVE PROJECTS\2005\HOLLOMAN AFB PROJECTS 2005\9050361 HAFB T0#21\MULTIPLE SITES VCM WORK 15 
PLAN\ATTACHMENT A\HOLLOMAN FY06 RAO RAC SCOPE OF SERVICES BHATE.DOC 



ATTACHMENT 8 

RESPONSE TO COMMENTS 

Revision Date: November 2006 Revision No. 00 Attachment B 



~woRK PI.i\1\ 

Nick Geibel 

Revision Date: November 2006 Revision No. 00 Attachment B 



RESPONSE TO COMMENTS 
Voluntary Corrective Measures Work Plan 

I 
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Holloman AFB, New Mexico 

COMMENT NO. SECTION PAGE COMMENT RESPONSE 

AUTHOR: Nick Geibel (USACE Omaha) 
Date of Comments: October 5, 2006. Date of Response: October 6, 2006 

DOCUMENT: Multiple Sites VCM Work Plan 

With respect to the petition for NFA for sites SS-06 and OT-35 is there The referenced sentence states, "As previously discussed, two sites 
any rational, in addition to small source area sizes, that could be listed to (SS-06 and OT-35) will be petitioned for NFA and due to its small 
further NFA? size, the source area at OT -03 will be excavated without further 

characterization." A complete description of the previous 

1 
Sec. 3, 1st para., 

3-1 
investigations and rational for NFA at sites SS-06 and OT-35 is 

last sent. presented in Sections 2.7.2 and 2.4.2 respectively. Due it's small 
size, the OT -03 source area (approx 10-ft x 6-ft) will be excavated 
without further characterization as agreed upon by NMED during 
the May 5, 2006 meeting (see Sec 1., 3rd para., 5th sent.) 

Should clarify for phase 2 activities that soil source areas will be Section 3 of the Multiple Sites ACM Work Plan provides the site 
excavated (and/or any significant smear zone at the water table), as specific details for the additional investigation activities at each site 
needed, because we seem to do a lot of soil excavation below the water (if required). The purpose of the 3rd paragraph in Section 3 is to 
table. Also, should clarify what will be done, if anything, if a refer the reader to Section 4 (Excavation Procedures) for the site 
groundwater plume is identified (may also need to distinguish between a specific procedures for excavating source areas. For claritkation, 
soil source area and a groundwater hotspot). Some of these items are this sentence will be reworded as follows, "The second phase of the 

2 Sec. 3, 3rd para. 3-1 discussed in a little more detail later in this work plan but should be ACM Work Plan is to remove, through excavation and properly 
identified here also. dispose of the source areas for the sites (refer to Section 4 of this 

I 
Work Plan for site specitlc procedures for source area excavation)." 
Additionally a risk based evaluation will be conducted at Sites 
where contaminants are detected above groundwater standards (see 
Section 6.4 of this Work Plan). 

I assume surface soil samples are not required (at OT-03, OT-20, OT- Correct, based on historic data there are detections in the soil that 
37, OT-45) because it is anticipated that each of these source areas will are above current NMED soil screening levels (SSLs) (Rev. 4, June 
be excavated. Could it turn out, after review of subsurface soil 2006) at OT-03, OT-20, OT-37, and OT-45, therefore each of these 
sampling, that the source areas for the other sites will not need to be source areas will be excavated as part of this Work Plan. It is also 
removed for whatever reason? If so, would surface-soil samples then be true that the data from the previous investigations at sites OT-32, 

3 
Sec. 3.1, 1st 

3-1 
needed to support NFAs? OT-38, SS-12, SS-18, and RW-42 were not conclusive. The 

bullet excavation of source areas at these sites may not be necessary if the 
additional sampling results are not above the SSLs. Additionally, 
surface soil samples (0 to 2ft bgs) will be collected for analysis at 
OT-37 (transformer pads) and at OT-20 therefore a "surface soil 
sampling" bullet has been added Section 3.1 after the 1st bullet. 

Rev: 11 /29/2006 Nick Geibel comments 
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Multiple Sites, September 2006 
Holloman AFB, New Mexico 

COMMENT NO. SECTION PAGE COMMENT RESPONSE 
A) At completion of exploration trenching, state what is going to be done A) Concur, added the following sentences at the beginning of the 
with the trench spoils (are they just going to be backfilled into the trench 2nd paragraph; " At completion, the exploration trench will be 
or segregated and disposed of?). B) I assume DPT soil borings are backfilled with the excavated trench spoils. In the event that visible 

4 Sec. 3.1.1.1 3-2 going to be logged, what about the trench - is some type of grit is encountered, the grit material will be segregated for offsite 
lithologic/contaminant log going to be developed along with disposal when the three grit disposal pits are excavated." B) 
photographic documentation? Concur, added sentence, " A lithologic/contaminant description of 

the trench will be recorded in the field logbook". 

Are the samples obtained from DPT truly classitied as undisturbed with Accutest and Severn Trent Laboratories have confirmed that the 
respect to geotechnical criteria? Also, are undisturbed samples required DPT soil samples collected in a thin-walled plastic tubed sampler 

5 
Sec. 3.1.1.2, 1st 

3-3 
for dry bulk density and specific gravity? Just curious. (with tube ends capped) classify as undisturbed samples that can be 

para., last 2 sent. analyzed for; Moisture Content (EPA160.3), Bulk Density (ASTM 
D2937), Specific Gravity (ASTM 1429) and Fractional Organic 
Carbon (ASTM D2974). 

With wells being placed up and down gradient of the site, is this NMED requires site specific up and downgradient groundwater 

Sec. 3.1.1.3, 
appropriate for completion of risk-based evaluation (i.e., what if there is quality data for the Site Closure documentation. 

6 
general 

3-3 higher concentrations of target compounds between the up- and down-
gradient well locations)? Or, is the site so small that this is not a 
concern? 
A) for this site, RW-42 radioactive waste burial site, where carcasses of A) Yes sampling for VOCs, SVOCs, metals and TPH is an NMED 
primates injected with low level radioactive tracers where disposed by requirement. B) Tritium, iodine-125, and carbon-14 were all used 
encasement in and burial of a concrete cylinder why would VOCs, as tracers, therefore iodine-125 and carbon-14 have been added to 

Sec. 3.1.7.1, last SVOCs, TPH be required to be tested (also in groundwater samples)? Is the first sentence. 
7 3-8 

this a NMED requirement to sample for these constituents. B) Is tritium sent. 
the only tracer that was used or was there others that need to be analyzed 

for (need to clarify per 1st sentence in this section where the example 
given is tritium)? 

8 General 
Please note that some of the above comments may pertain to sites other Comment noted. 
than the site referenced. 

END OF COMMENTS 
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AUTHOR: 
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Date of Comments: October 31, 2006. Date of Response: November 3, 2006 
VCM Work Plan Site Multiple 

DOCUMENT: 
Sites I 

3 
3-1, 2nd 'li and At some sites, there is surface soil sample collection. The document 

Concur. A bullet for "Surface soil sampling" has been added to the list of I 

1 
through-out doc. usually refers to subsurface soil data- please revise. 

field activities. Surface soil sampling (0- 2 feet below ground surface [ft 
bgs]) will be conducted at OT-20 and OT-37. 

2 3.1.1 3-2, 1st 'li Surface soil sampling is also involved. Concur. "Surface soil sampling" has been added to this paragraph. 
Please elaborate on the reasoning behind the 1-ft bgs sample taken at each 

Identifiable grit waste was observed from 0.2 to 8ft bgs within the three 
OPT soil boring location. The risk-based evaluation will evaluate exposure 

OT-20 sewage disposal pits during the 1992 29 Waste Sites Remedial 
3 3.1.1.2 3-2, 1st bullet 

pathways relative to current and future industrial workers, and the NMED 
Investigation (see Section 2.2.2). Therefore, the first bullet in Section 

Soil Screening Levels guidance cites the commercial/industrial worker 
3.1.1.2 has been revised to read "One soil sample will be collected from 0 

exposure to surface and shallow subsurface soils at depths of zero to two ft 
to 2ft bgs". 

bgs. 
There is a discrepancy between text in Section 3 and Section 6. The text in 

Concur. For consistency, "chemicals of concern" and "contaminants of 
4 3.1.2.1 

3-4, 2nd 'li and Section 3 calls chemical constituents "chemicals of concern", and the text 
concern" have been changed throughout this Work Plan to read "chemicals 

through-out doc. in Section 6 refers to them as "chemicals of potential concern". Please 
revise for consistency. 

of potential concern". 

Site-specific risk evaluations will be performed in accordance with the 
NMED risk evaluation guidance. The geotechnical data (dry bulk density, 
specific gravity, fractional organic carbon and moisture content) are used 
to develop site specific soil screening levels (SSLs). The calculation of 
SSLs is presented in Section 4. 7, Development of Site Specitk SSLs for 
Protection of Groundwater, NMED Technical Background Document for 
Development of Soil Screening Levels, Rev 4.0, June 2006 (for the entire 

5 3.1.2.1 3-4, 2nd 'li 
Please elaborate in Section 6 as to how geotechnical samples will be used in SSL guidance document please refer to 
the site-specific risk evaluation. http:/ /www.nmenv. state.nm. us/hwb/guidance.html). The reference for 

calculating SSLs using NMED guidance is presented in the last sentence of 
Section 6.4.5. For claritkation, this sentence has been revised to read 
"Using the above information and geotechnical data (dry bulk density, 
specific gravity, fractional organic carbon, and moisture content) site-
specific screening levels will be calculated using equations presented in the 
Technical Background Document for Development of Soil Screening 
Levels, Revision 4.0 (NMED, June 2006)." 
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I 

COMMENT NO. SECTION PAGE COMMENT RESPONSE I 

During the initial SS-18 investigation (1982) 10 yellow stained surface soil 
samples were collected from the chromic acid spill area and analyzed for 
hexavalent chromium analysis. TI1ese samples were collected in the correct 

If this investigation is necessary because the source area was misidentified 
spill/source area. The TCLP results for the composite hexavalent Cr 
sample was 0.600 mg!L which is well below the USEPA standard of 5 

6 3.1.6 3-7, 1st 'II in the tlrst investigation, please provide justification as to why surface soil 
mg/L. The IRP Phase II investigation (Dames & Moore, 1987) was 

sampling is not necessary based on the conceptual site model. 
conducted in the wrong downgradient locations. Therefore, surface soil 
sampling of the source area is not required for this investigation. Please 
refer to Section 2.9 for additional information regarding the SS-18 site 
description and previous investigations. 

I 

The rationale (presented in Table 3-1) is to better detlne/delineate the 
Please elaborate on the reasoning behind the 1-ft bgs sample taken at each extent of PCB{l'PH soil contamination around each of the four OT-3 7 
OPT soil boring location. Section 6 indicates that new data will be pooled transformer pads. In order to be consistent with the historical data the 

7 3.1.8.3 3-9, 1st 'II 
with historical data for risk evaluations. Most of the historical data has sampling interval has been revised to "0 to 2ft bgs". As per the 
surface soil data being 0-2 ft bgs. Please check for data usability for risk Technical Background Document for Development of Soil Screening 
evaluations and State of New Mexico concurrence of what constitutes a Levels, Rev. 4, NMED, June 2006, Section 5, 4th sentence last paragraph, 
"surface soil" sample. " ... surface soil, may be defined as extending to a depth of approximately 

two feet below ground surface ... " 
Please elaborate on the reasoning behind the statement, "If headspace 
readings are less than 50 ppm, no subsurface soil samples will be collected Concur. Removed referenced sentence and replaced with, "If screening 

8 3.1.8.3 3-9, 1st 'II for offsite analysis." The constituents of potential concern are PCBs and techniques do not indicate a clear selection for analysis, the subsurface soil 
DROs which do not volatilize well, and PCBs also have risk-based sample will be collected from the 8 to 10 ft bgs interval." 
screening levels below 50 ppm in soil. 

Please be consistent with either contaminant of concern or contaminant of 
Concur. For consistency, "chemicals of concern" and "contaminants of 

9 4 4-1, 5th bullet 
potential concern. 

concern" have been changed throughout this Work Plan to read "chemicals 
of potential concern". (See Comment# 4) 

10 4.1.3 4-3, 2nd ~[ Please revise, 29 CFR 1926, Subpart P. Concur. Revised to read," ... as per 29 CFR 1926, Subpart P. 

Concur. Although there are documented excccdances above the NMED 
Please provide more clarillcation as to why the soil at OT-37 will be sent to SSLs for PCBs at OT-37, none of the historical data indicates that PCB-

11 4.3.1.4 4-5, 1st 'II 
an offsite TSCA landtlll for disposal. The PCB-contaminated soil only contaminated soil has exceeded 50 mg/kg. Therefore the 5th sentence in 
goes to a TSCA landfill if concentrations exceed 50 mg/kg or if the the referenced paragraph has been revised to read, " ... and sent to an offsite 
concentration below 50 ppm was the result of dilution. RCRA landfill for disposal. Contaminated soil with PCB concentrations 

exceeding 50 mg/kg will be sent to an offsite TSCA landtlll for disposal." 

Please revise. A~ per US ACE EM 385- 1 1 (3 Nov 03), Shoring shall be 
Concur. Added sentence and US ACE EM 385-1-1 reference to Section 

12 4.3.2 4-5, 1st 'II used for unstable soil or depths >5 ft (> 1.5 m) unless benching, lay-back, 
4. 3. 2 after the 1 st sentence. 

or other acceptable plan is implemented by the Contractor. 

Rev: 11/29/2006 Judy Strawhecker comments 2 
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Please revise to say, "the first step in the risk evaluation process .... " A risk 
Concur, The sentence has been revised to read, " As a first step in the risk 

13 6.4.1 6-2, 1st 'l[, 1st sent. assessment implies a different evaluation process, and that process is not 
evaluation process ... " 

outlined here. 

Please be consistent with either contaminant of concern or contaminant of 
Concur. For consistency, "chemicals of concern" and "contaminants of 

14 6.4.2 6-2, 1st 'll 
potential concern 

concern" have been changed throughout this Work Plan to read "chemicals 
of potential concern". (See Comment # 4) 

Please indicate what NMED screening numbers will be used for soil, As per the Holloman AFB RCRA permit (NM6572124422) the NMED 

15 6.4.4 6-3, 1st 'll 
Residential, Industrial/Occupational, or Construction Worker. My SSLs for residential soil will be used for soil cleanup levels at HAFB. The 
suggestion is to use the more conservative of the Industrial/Occupational or reference to residential soil has been added to the first sentence in the first 
Construction Worker. !paragraph of Section 6.4.4. 

I don't see the practicality in calculating site-specific screening levels when 
As per the Holloman AFB RCRA permit (NM6572124422) Appendix 4-F 
Action Levels and Cleanup Levels, "The Permittee may use site-specific 

NMED guidance already has Industrial/Occupational and Construction 
data to develop cleanup levels provided for in NMED's Technical 

16 6.4.5 6-3, 1st 'll Worker soil screening numbers. Do you mean to say that you would 
Background Document for Development of Soil Screening Levels". 

calculate preliminary remediation goals? Please provide additional 
Appendix 4-F of the Holloman AFB RCRA permit can be found on 

justification for why this is necessary and also if there is NMED buy in. 
NMED's website, http://www.nmenv.state.nm.us/. 

There is a disconnect in the risk evaluation process. Section 6.4 states that 
Concur. Site specific risk based evaluations will be conducted after the 

the risk evaluation process is happening after investigation and excavation 
investigative and excavation activities have been performed. Section 6.4 

activities, while the rest of the section implies that you are using the data 
states, "The risk based evaluation will be included in the Closeout Report 

after the investigation to determine the amount of excavation activity, 
for each site that has contaminants above SSLs or groundwater standards." 

17 6.4.6 6-3, 1st 'll especially Section 6.4.6 which implies that target clean up 
In addition, the last sentence in Section 6.4.6 has been revised to read, "If 

levels/preliminary remediation goals will be determined and compared to 
any COPC exceeds its respective site-specific screening level, additional 

the COPC representative concentration (maximum?). This section needs to 
risk management strategies (i.e., institutional controls or other alternatives) 

be revised/checked to reflect how the data will be used to assess risk and 
site closure. 

will be evaluated." 

END OF COMMENTS 
---- ------
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AUTHOR: 
Adam Little 
(USACE Omaha) 

Date of Comments: November 3, 2006. Date of Response: November 8, 2006 
VCM Work Plan Site 

DOCUMENT: Multiple Sites 
Concur. Based on recent new guidance from the New Mexico Environment 

Recommend staying away from calling the document a "Soil Remediation" Department (NMED) the work plan has been renamed "Accelerated Corrective 
1 General Comment due to the fact that it is a broader investigation versus just a soil Measures Work Plan, Multiple Sites, Holloman AFB, NM". "Soil Remediation" has 

remediation. been removed from the Work Plan title. This global change has been made 
throughout the Work Plan. 

When referring back to all the historical detections either being high or low 
Historical data is compared and referenced to the NMED Soil St,Teening Levels 
(SSLs) presented in the Technical Background Document for Development of Soil 

with regards to the clean-up level, please clarify or reference where the 
Screening Levels, Rev. 4.0, June, 2006 throughout Section 2 during the discussions 

2 2 specific levels are found in order to give a better sense of how high or low 
of site-specific previous investigations. The current SSLs (NMED, 2006) will be 

they actually are. The detections will then have more value with deciding 
used as the soil clean up criteria for site-specific contaminants of concern (presented 

how necessary the new samples will be. 
in Section 6) and are presented in Appendix J. 
Concur. As per the Technical Background Document for Development of Soil 

Please verify with the State of New Mexico regulations as to what a Screening Levels, Rev. 4, NMED, June 2006, Section 5, 4th sentence last paragraph, 

3 2 
"surface" soil sample is considered with regards to feet below ground " ... surface soil, may be defined as extending to a depth of approximately two feet 
surface. Then clarify in the report which are surface and which are below ground surface ... " For clarification the following bullet "Surface soil sampling 
subsurface samples for consistency. (0-2 ft bgs)" has been added to the list of field activities presented in Section 3.1 Site 

Specific Field Investigations . 
4 2.4.1 Change "Solid" to Solvent in the second sentence. Concur. Changed "Solid" to "Solvent" in the second sentence, first paragraph. 

Please clarify in the report initially how you will be collecting your DPT Concur. The following sentence has been added after the first sentence (1st para., 
samples (i.e. acetate sleeve, split spoon, etc.). Will you have enough soil to Sec. 3.3.2), "The DPT soil sampler is a stainless steel tube that contains an inner 
fill all the necessary containers for each parameter? If this is in an SOP, acetate sleeve." The acetate sleeve is approximately 1.25-in by 4-ft. Based on 

5 3 
please reference this in the report and make sure it specifically states how it previous DPT sampling events at HAFB, this sampler will hold enough soil for the 
will be sampled at this site and not just a generic SOP with multiple required sampling analyses at these sites. The first sentence (1st para., Sec. 3.3.2) 
methods. references HAFB SOP No. 4 Direct Push Sampling for Soil and Groundwater. 

Insert minimal language for clarification stating if the soil samples are 
Concur. The following sentence has been added after the 4th sentence (2nd para., 

6 3 Sec. 3.3.2), "The soil samples selected for chemical analysis will be collected as 
going be composite samples or not. 

discrete (grab) samples". 

Rev: 11/29/2006 Adam Little comments 



COMMENT NO. SECTION PAGE 

7 3.1.1 

8 3.1.1.2 

9 3.1.1.3 

Rev: 11/29/2006 

RESPONSE TO COMMENTS 
Voluntary Corrective Measures Work Plan 

Multiple Sites 
Holloman AFB, New Mexico 

COMMENT 

Please elaborate on your justification for sampling VOCs, SVOCs, TPH 
(DRO,GRO,ORO) PCBs, organochloride pesticides, chlorinated 

RESPONSE 

herbicides, and 8 RCRA metals. In the historical section for this site, not Regardless of historically documented site specific contaminants of potential concern, 
only did they recommend NFA, but they state that only solvents, metals and the New Mexico Environment Department (NMED) requires the analysis of a full 
PCBs were historically associated with site. Please also elaborate on the suite of parameters in order to prove that a site is "clean". Additionally sampling for a 
parameters being sampled on the other sites as well as parameters for full suite of parameters (with no detections above soil screening levels [SSLs] or 
groundwater. Often times it seems as though the parameter list is a little groundwater standards) will facilitate NMED's site specific approval of "No Further 
excessive and can be minimized and still meet the objectives. Please clarify Action". The analysis of TDS for all groundwater samples is also an NMED 
reasoning behind collecting TDS at groundwater sites. How is this helping requirement. 
you meet your objectives of delineating and excavating contaminated soil 
and seeing if groundwater is impacted? 

Geotechnical soil sampling procedures and analytical methods are described in 
Section 3.3.2.1. Site-specific risk evaluations will be performed in accordance with 
the NMED risk evaluation guidance. The geotechnical data (dry bulk density, specific 
gravity, fractional organic carbon and moisture content) are used to develop site 
specific SSLs. The calculation of SSLs is presented in Section 4.7, Development o 

Please clarify what you mean by the "two undisturbed geotechnical Site Specific SSLs for Protection of Groundwater, NMED Technical Background 
samples" that are being collected. Some of what these samples are being Document for Development of Soil Screening Levels , Rev 4.0, June 2006 (for the 
analyzed for sounds similar to geotechnical soil characterization. How are entire SSL guidance document please refer to 
they going to be utilized for risk-based evaluation? http://www.nrnenv.state.nrn.us/hwb/guidance.html). The reference for calculating 

SSLs using NMED guidance is presented in the last sentence of Section 6.4.5 
Calculation of Site-Specific SSLs. For clarification, this sentence has been revised to 
read "Using the above information and geotechnical data (dry bulk density, specific 
gravity, fractional organic carbon, and moisture content) site-specific screening levels 
will be calculated using equations presented in the 
Technical Background Document for Development of Soil Screening Levels, 
Revision 4.0 (NMED, June 2006)." 
Concur. The first sentence in Section 3 .1.1.3 has been revised to read; "One 
up gradient and two downgradient permanent monitoring wells will be installed at OT­

Insert language stating if these wells are going to be permanent wells or if 20 ... ". The groundwater sampling methodology is presented in Section 3.3.4. The 
they are temporary. Some sites it is clear and some sites it is not. Also, following text has replaced the second sentence in Section 3.3.4; "Groundwater 
elaborate briefly as to how specifically at these sites the groundwater is samples will be collected in accordance with Bhate SOP No. 10 (Subsurface Water 
going to be sampled (i.e. low tlow, stabilizing parameters, etc.). If it is Investigation), Section 4, Monitoring Well Sampling. A minimum of 48 hours will 
included in a SOP, please reference the SOP and include it in this document elapse between well development and sampling.". These SOPs are not being included 
and make sure that it is not a generic groundwater sampling SOP with in this Work Plan for several reasons; the NMED is familiar with the sample 
multiple sampling techniques; it needs to be specific for the specific site. collection procedures for soil and groundwater and have audited sampling activities in 

Adam Little comments 

the past. Copies of the Bhate and ~B SOPs are located in the Bhate field office, 
Holloman Al'B, NM. 
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RESPONSE TO COMMENTS 
Voluntary Corrective Measures Work Plan 

Multiple Sites 
Holloman AFB, New Mexico 

COMMENT NO. SECTION PAGE COMMENT RESPONSE 

The methodology for using an Organic Vapor Analyzer fur field screening is 
presented in Section 3.3.2. Section 3.3.2 states that subsurface soils will be field 

Please elaborate on the field screening method that you will be utilizing. screened in accordance with HAFB SOP. No. 6 Procedure for Field Screening of 
10 3.1.2.1 Some sites it is clear and others it is not, stay consistent through the Volatile Organics. Additionally, Section 3.1.2.1 states that "If the screening 

document. techniques do not indicate a clear selection for analysis, then the samples will be 
collected from immediately above the groundwater table (approximately 30 ft bgs) 
and from the mid depth of the borehole (approximately 15 ft bgs)." 

Concur. The methodology for monitoring well development and groundwater 
sampling is presented in Sections 3.3.3 and 3.3.4 respectively. The following text has 
been added after the first sentence in the third paragraph of Section 3.3.3. "After 

Clarify when and how you are planning on sampling the newly installed 
completion, the wells will be allowed to stabilize for 24 hours before development is 
initiated. All permanent and temporary monitoring wells will be developed in 

monitoring wells. Reference the SOP and include if necessary as to if you 
accordance with Bhate SOP No. 10 (Subsurface Water Investigation) Section 3, 

11 3.1.2.2 are going to develop the wells, come back and sample, is this going to be 
Well Developmenl In addition, the second sentence in Section 3 .3 .4 has been 

under another report, etc. Please also address other newly installed wells 
replaced with the following text; "Groundwater samples will be collected in 

also. 
accordance with Bhate SOP No. 10 (Subsurface Water Investigation), Section 4, 
Monitoring Well Sampling. A minimum of 48 hours will elapse between well 
development and sampling." A detailed discussion on how the Section 3 subsections 
are organized has been added the second paragraph of Section 3 (p. 3-1). 

It is stated in the report at this site that the boreholes will be drilled to 
Concur. Subsurface soil samples will not be collected below the water table. Revised 

12 3.1.5.1 approximately 12 feet bgs and the water level is at 5 feet bgs. Please 
sentence to read; 'The boreholes will be drilled to approximately 5 - 7 ft bgs.". 

clarify your justification for sampling for soils below the water. 

Based on the desc'fiption presented in the text (obtained from the Site 42 PA/SI 
Please elaborate on why you are sampling down to 24 feet bgs when the Reference 5) the concTete cylinder is 10 ft lung and 5.5 ft in diameter. The 10 ft long 
container is 2-4 feet bgs and only 10 feet long. Also, further elaborate on concrete cylinder is attached to an opening (cylindrical pipe) that is 8 ft long and 1.5 ft 

13 3.1.7 .1 why you are analyzing for VOC, SVOC, TPH, and TAL metals when the in diameter making the entire burial vault 18 ft long buried at a depth of 2 to 4 ft bgs. 
site is a radioactive site and that is all that was known to be used at the site Therefore, it is assumed that the bottom of the burial vault is 22 ft bgs hence, the 22 
based on the historical findings. to 24 ft bgs sample interval. As previously discussed, NMED requires a complete 

suite of analytical parameters to prove that a site is "clean" for NfA approval. 

Rev: 11/29/2006 Adam Little comments 3 



RESPONSE TO COMMENTS 
Voluntary Corrective Measures Work Plan 

Multiple Sites 
Holloman AFB, New Mexico 

COMMENT NO. SECTION PAGE COMMENT RESPONSE 

Concur. As stated in the second sentence (1st para., Section 3.3), a copy of the HAFB 
Standard Operating Procedures is included in the Basewide Quality Assurance 
Project Plan ( Bhate, 2003). The following sentence has been added to Work Plan 

Recommend referencing where these SOPs can be located or even including 
after the third sentence. "Bound copies of the Basewide Quality Assurance Project 

14 3.3 
them in this report. 

Plan (Bhate, 2003a) and the Bhate Standard Operating Procedures (Bhate, 2002) 
are kept at the Bhate Field Office, Holloman AFB, NM." These SOPs are not being 
included in this Work Plan for several reasons; the NMED is familiar with the sample 
collection procedures for soil and groundwater and has audited sampling activities in 
the past. 

Recommend inserting a reference to the QAPP addendum for the Concur. The following sentence has been added after the second sentence (1st para., 
15 3.3.1 preparatory methods that are being used for selected determinative Sec. 3.3.1). "Additionally, the analytical preparation methods are summarized in 

methods. Table 3-2 of the QAPP Addendum (see Appendix C of this Work Plan)." 

Concur. Revised and added the following text in the second paragraph, Section 3.3.2; 
"Soils will be field screened in accordance with HAFB SOP No. 6 (Procedure for 

Recommend inserting language about field scTeening that is also being done Field Screening of Volatile Organics) using an OVA equipped with a flame 
16 3.3.2 with the PID as stated in section 3.1.8.3. Is there language in HAFB SOP ionization detector (FID) or a photoionization detector (PID) to access the qualitative 

No. 6 regarding proper use of a PID? concentration of VOCs present in soil samples at 2-foot intervals. Refer to the 
manufacture's operating instructions for proper use and specific calibration 
I procedures." 

Concur. The following sentence has been added after the second sentence (Section 

17 3.3.4.2 
Insert language and appropriate SOP for measuring the water levels for the 3.3.4.2). " The static water level for each well will be measured using a 
groundwater elevations. decontaminated electronic water level probe as per Bhate SOP No. 10, Subsurface 

Water Investigation, Section 2, Fluid Level Measurement and Recording". 

Concur. The text in section 3.5 pertaining to IDW purged groundwater has been 
revised to read; "Purged groundwater from development and sampling activities will 
be collected in a 1,000 gallon portable tank and managed by Bhate. At the 

Further explain what is meant by "pending laboratory analysis." Are you conclusion of sampling activities the water within the tank will be sampled for VOCs, 

18 3.5 
going to be sampling for TCLP? Try and better explain your decision logic SVOCs, TAL metals, PCBs, pesticides, herbicides, tritium, and perchlorate. The 
for sampling for IDW versus your section on excavated material. It is hard analytical results will be compared to the HAFB Wastewater Treatment Plant 
to decipher the difference in how it is written. Look to write it for clarity. (WWTP) pretreatment standards. If all of the results are less than the pretreatment 

standards, the purge water will be discharged to the HAFB sanitary sewer system. If 
any of the results are above the WWTP pretreatment standards, the purge water will 
then be shipped offsite for compliant disposal. " 

Rev: 11 /29/2006 Adam Little comments 4 



RESPONSE TO COMMENTS 
Voluntary Corrective Measures Work Plan 

Multiple Sites 
Holloman AFB, New Mexico 

COMMENT NO. SECTION PAGE COMMENT RESPONSE 

Recommend thinking over and inserting some other decision logic as to The sampling frequency fur overburden, stock pile, and excavation sampling present 
how you are going to excavate and sample. You are stating that you are in Table 4-1 is based on NMED guidance. Based on the analytical results obtained 
going to excavate at four sites when you have not yet gotten back the from previous investigations (presented in Section 2). the current SSLs (NMED, June 

19 4 
results. State what levels you are going to be using to decide on excavation. 2006) have been exceeded for TPH and other chemicals of concern at each of the four 
What are you going to do if these sites come back with numbers below sites (OT-03, OT-20, OT-37, and OT-45). It is assumed that source area 
those levels? We do not want to get ahead of ourselves with assumptions, excavation/removal based on the historical data will facilitate closure with NMED. 
yet if we want to make assumptions, it would be beneficial to make The additional investigations being conducted at these sites will primarily assist in 
assumptions on both sides of the spectrums. defining the source area boundaries at each site (OT-20, OT-37, and OT-45). 

Please elaborate on why you are taking your TCLP soil samples prior to 
As a condition of the HAFB Groundwater Discharge Permit (DP-1446) petroleum 

excavation versus post-excavation. Per 40 CPR 261, you may use your 
total values in lue of TCLP sampling. If you are planning on doing TCLP 

contaminated soil must be analyzed for by TCLP for VOCs, SVOCs and metals prior 
20 4.1 

sampling, collect your sample post-excavation to get a representative 
to treatment at theFT -31 landfarm. Additionally, a characterization TCLP sample is 

sample of the waste. Soil that is in the ground in not necessarily considered 
collected from the non-PCS source areas to meet the waste acceptance criteria for 

waste. 
potential uffsite disposal facilities. 

Concur. The following sentence has been added to the text after the second sentence 
Clarify if the excavation samples are going to be composite or not. Even if (Section 5.1), "Excavation soil samples for chemical analysis will be collected as 

21 5.1 it is in the SOP, it would be beneficial fur clarification if it is also stated discTete (grab) samples from the trackhue bucket as per Bhate SOP No. 1, Soil 
here with a reference to the SOP. Sampling and Subsurface Investigations, Section 7, Test Pit and Trenching 

Procedures". 
This paragraph is talking about the laboratory analysis for TPH being 

Concur. For clarification, the last sentence has been revised to read, "If offsite 
below the SSL for the stockpiled soil and how it is being utilized for 

laboratory analysis indicates concentrations are below the SSL for TPH (800 mg/kg) 
22 7.1 backfill. Please clarify better and try and stay consistent with all this 

language as to if the OVA is being used or if the off-site laboratory is being 
and the SSL for each individual VOC and SVOC constituent, the stockpiled soil will 

used. 
be used as backfill once the excavation activities are complete." 

When referring to the sample labeling, also reference section 3.4 and not 
Concur. Removed reference to the Basewide QAPP and changed the last sentence in 

23 8.2 
only the Basewide QAPP. 

Section 8.2 to read, "Sample labeling will adhere to the format provided in Section 3.4 
of this Work Plan." 
Concur. Added the following information to the Notes posted below the table: 1) 

24 Table 7-1 Please clarify in this table what the shaded and non-shaded areas stand for. Shaded areas indicate proposed waste streams 2) Non-shaded areas are not proposed 
waste streams. 

25 Figure 3-4 Please describe in the legend what the orange hashed area represents. 
Concur. Added a orange hatched rectangle labeled "Extent of Previous Excavation" 
to the legend in Figure 3-4 

END OF COMMENTS 
-- --····-----------
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Table 3-1 
Proposed Additional Field Activities and Rationale 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

Site Number/Name Field Tasks Sample Intervals Well Specifications Rationale 

1 Trench 1 0 feet east of fence: 
0 to 2-ft bgs in line with grit Define eastern extent of the three 

150-ft X 2-ft X 4-ft 
burial trenches for total of 3 soil NA sewage grit burial trenches 

samples Characterize grit (source area) 

9 Boreholes (- 7 to 1 0 ft bgs) 
0 to 2-ft bgs and 4-7ft bgs 

Define boundaries of sewage grit within the capillary fringe ( 18 NA OT-20 Sewage Lagoons 2 Soil samples per hole 
soil samples) 

trenches 
Disposal Trenches 

1 Groundwater sample per well Well depth: - 10 to 15ft bgs 
Determine and quantify the 

3 New monitoring wells 
(3 groundwater samples) Screened interval: -5 to 15ft bgs absence/presence of 

qroundwater contamination 

If the investigation trench transects the grit trenches, a new trench will be dug to the east Define extent of sewage grit 
burial trenches 

Highest organic vapor reading 
Determine the collapsed sewer 12 Boreholes (-25- 35ft bgs) or mid-borehole depth ( 15 ft 

line location( s) (potential 
bgs) and within the capillary NA 

contamination source areas) and 2 Soil Samples per borehole fringe (-30ft bgs) for a total of 
the extent of contamination OT-32 Collapsed Former 24 soil samples 

Primate Research Institute 
Sewer Lines 

1 groundwater sample from 
Well depth: -25 to 35ft bgs Determine and quantify the Install temporary wells in the 12 

absence/presence of boreholes 
each well ( 12 groundwater 

Screened interval: -25 to 35ft bgs 
groundwater contamination samples) 

--- --

3 Boreholes within the perimeter of 
5-ft bgs, 1 0 -ft bgs, and Characterize the contaminants 

NA from the former cesspool (source 
the former cesspool area 

capillary fringe (-18ft bgs) for 
area) 

(-20ft bgs) 
a total of 9 soil samples 

OT-38 3 Soil Samples per borehole 

Characterize potential Test Sled Maintenance 3 OPT Boreholes along leach pipe 
3-5 ft and 8-1 0 ft for a total of 6 

NA contamination from the leach Area @10ftbgs 
soil samples 

pipe 2 Soil samples per borehole 

To determine the current Sample 3 existing monitoring wells (MW-38-01 through MW-38-03) 
groundwater quality 

~~ ~ -- ------

Bhate Project No.: 9050361 Page 1 of 3 Table 3-1 



Table 3-1 continued 
Additional Field Activities and Rationale 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

Site Number/Name Field Tasks Sample Depths Well specifications Rationale 
15 OPT Boreholes (- 5 ft bgs) Capillary fringe (-4.5 ft) for a 

NA 
Delineate the extent of remaining 

OT-45 1 Soil sample per borehole total of 15 soil samples Petroleum Contaminated Soil 
Old AGE Refueling Station 

1 round of groundwater samples from five existing monitoring wells (MW1, MW3, MW4, MW5, MW7) 
Evaluate current groundwater site 
conditions 

Visible gray staining or zone 
with highest organic vapor 

15 Boreholes(- 5-7ft bgs) reading - If no staining or 
NA 

Delineate extent of PCS (source 
SS-12 Northeast Fuel Line 1 Soil sample per borehole high reading, collect sample area) 

Spill Site from capillary fringe (-5 ft 
bgs) (15 soil samples) 

Collect 1 round of groundwater samples from the three existing monitoring wells (WL-12-01 through WL-12-03) Determine current groundwater 
quality at site 

Zone with visible yellow 
3 Boreholes ( -1 0 ft bgs) staining (if no stain sample NA Quantify extent of contamination 

1 Soil sample per borehole from capillary fringe) (-5 ft in the source area 
bgs) 3 soil samples 

SS-18 Chromic Acid Spill Zone with visible yellow 
Area 3 Boreholes to be completed as staining or collect sample Well Depth: -15ft bgs Delineate outward extent of soil 

Monitoring Wells (-15ft bgs) from capillary fringe (-5 ft Screened interval: -4 to 15ft bgs contamination 
bqs) 

Collect one round of groundwater samples from each well (3 new wells and one existing well, 18W1) for a total Characterize the groundwater 
of 4 groundwater samples on site 

~~-----

Highest Radiation and/or 

4 Boreholes (-24ft bgs) 
organic vapor reading - if no 

Qualitatively and quantitatively 

significant readings, 
assess the absence/presence of 

RW-42 Radioactive Waste 
3 Soil samples per borehole samples will be taken from 8 

NA a variety of contaminants (to 

Burial Site to10 ft, 14 to 16ft and 22 to 
determine if there is a source 

24ft bqs 
area) 

3 New monitoring wells 
Collect 1 round of samples 

Well Depth: -55ft bgs Characterize groundwater quality 
from each well (3 

--
qroundwater samples) 

Screened Interval: -45 to 55ft bgs at site 

Bhate Project No.: 9050361 Page 2 of 3 Table 3-1 



Table 3-1 continued 
Proposed Additional Field Activities and Rationale 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

Site Number/Name Field Tasks Sample Depths Well specifications Rationale 
Transformer Pads: 8 Boreholes (2 0 to 2-ft bgs and mid- Define the extent of soil 
per pad) approximately 8 to 10 ft borehole (based on highest NA contamination around the four 
bQs (2 soil samples per borehole) orQanic vapor reading) concrete transformer pads. 

Launch Pad Facilities: 8 Boreholes 
12 to 17ft bgs and 27 to 32 

Characterize potential soil 
OT-37 Early Missile Testing (2 per facility) -30 to 40 ft bgs (2 NA contamination associated with 

Site samples per borehole) 
ft bgs each launch pad facility 

Collect 1 round of 
Install four new monitoring wells (1 groundwater samples from Well depth - 45ft bgs Characterize the groundwater 

per facility) the 4 new wells and 6 Screened interval: -25 to 45ft bgs quality at the site. 
existinQ wells 

Notes: ft =feet, bgs = below ground surface, NA = Not Applicable, OPT= Direct Push Technology 

Bhate Project No.: 9050361 Page 3 of 3 Table 3-1 



Table 3-2 
Analytical Methods and"Analyses Per Site 
Accelerated Corrective Measures Work Plan 

Soil Sample Parameters Method 
VOCs 8260B 

SVOCs 8270C 
TPH (DRO/GRO/ORO) 8015M 

8 RCRA Metals 6010B and 7471A 
TAL Metals 6010B and 7471A 

PCBs 8082 
Organochlorine Pesticides 8081A 

Chlorinated Herbicides 8151A 
Tritium 906.0M 

Perchlorate 6860 
Hexavalent Chromium 7196A 

Geotechnical Soil Sample 
Parameters Method 

Moisture Content EPA 160.3M 
Dry Bulk Density ASTM 02937 
Specific Gravity ASTM 01429 

Fractional Organic Carbon ASTM D2974 
------

Groundwater Sample 
Parameters Method 

VOCs 8260B 
SVOCs 8270C 

TDS 160.1 
8 RCRA Metals 6010B and 7470A 

TAL Metals 6010B and 7470A 
PCBs 8082 

Organochlorine Pesticides 8081A 
Chlorinated Herbicides 8151A 

Tritium 906.0M 
Perchlorate 6860 

Notes: 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
TPH =Total Petroleum Hydrocarbons 
ORO = Diesel Range Organics 
GRO = Gasoline Range Organics 

Bhate Project No.: 9050361 

Holloman AFB, New Mexico 
Bhate Project No. 9050361 
OT-20 OT·32 OT•38 OT-45 SS-12 SS-18 

21 24 15 15 15 6 
21 24 15 15 15 6 
21 24 15 15 15 6 
21 - 15 - 15 -
- 24 - - - 6 

21 - 15 - - -
21 - - - - -
21 - - - - -
- 24 - - - -
- - - - - -
- - - - - 6 

OT-20 OT-32 OT-38 OT-45 SS-12 SS-18 
2 2 2 2 2 2 
2 2 2 2 2 2 
2 2 2 2 2 2 
2 2 2 2 2 2 

OT-20 OT-32 OT·38 OT-45 SS-12 SS-18 
3 12 3 5 3 4 
3 12 3 5 3 4 
3 12 3 5 3 4 
3 - 3 - 3 -
- 12 - - - 4 
3 - 3 - - -
3 - - - - -
3 - - - - -
- 12 - - - -
- - 3 - L_ ___ - -

------

ORO = Oil Range Organics 
RCRA = Resource Conservation and Recovery Act 
TAL= Target Analyte List 
PCBs = Polychlorinated biphenyls 
TDS =Total Dissolved Solids 
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RW·42 OT-37 
12 16 
12 16 I 

12 32 
- 16 

12 -
- 32 
- -
- -

12 -
- 16 
- -

RW-42 OT-37 
2 2 
2 2 
2 2 
2 2 

RW-42 OT-37 
3 10 
3 10 
3 10 
- 10 
3 -
- 10 
- -
- -
3 -
- 10 

Table 3-2 



MEDIA 
TPH 

DRO/GRO/ORO 
(8015M) 

8 oz glass jar 
Soil 

1 

40-ml vials 

Groundwater 
(pre-tared) 

1 
---------

Notes: 

TPH =Total Petroleum Hydrocarbons 

DRO = Diesel Range Organics 

GRO = Gasoline Range Organics 

ORO = Oil Range Organics 

VOCs 
(82608) 

Encore 

3 

40-ml 
vials 

3 

VOCs =Volatile Organic Compounds 

SVOCs =Semi-volatile Organic Compounds 

TAL= Target Analyte List 

RCRA = Resource Conservation Recovery Act 

Bhate Project No.: 9050361 

Table 3-3 
Sample Containers by Sample Media 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

ANAL YTE GROUP 
(Method) 

TAL Metals or 

SVOCs 8RCRA Organochlorine Chlorinated 

(8270C) 
Metals Pesticides Herbicides 

(6010B/7470AI (8081A) (8151A) 
7471A) 

4 oz glass 
8 oz glass jar 4 oz glass jar 

4 oz glass 
jar jar 

1 1 1 1 

1-L amber 0.5-L Plastic 1-L amber 1-L amber 

1 1 1 1 

PCBs = Polychlorinated Biphenyls 

Cr VI = Hexavalent Chromium 

TDS =Total Dissolved Solids 

oz =Ounce 

ml = Milliter 

L =Liter 

NA = Not Applicable 

Page 1 of 1 

PCBs Perchlorate Tritium CrVI TDS 
(8082) (6860) (906.0M) (7196A) (160.1) 

4 oz NA 
4 oz glass 4 oz 

NA 
I 

glass jar jar glass jar 

1 NA 1 1 NA 
I 

1-L 
0.5-L Plastic 

0.5-L 
NA 

0.5-L 
amber Plastic Plastic 

1 1 1 NA 1 
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Table 4-1 
Excavation Sampling Frequency and Analysis 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

Sample Contamination Method/ Requested 

Type Profile Purpose Frequency 
Analyses Analyses 

Time 
Every 25 

Initial Field 
cubic yds OR every OVA/ 

Screening 
10 cubic yds IF the VOCs 

total excavation < 25 (OT-03 and OT-45) 

Overburden 
Un-impacted cubic yds 

Real Time 
Soils Every 50 

Field 
cubic yds OR every 

Confirmatory 
25 cubic yds IF total UVF/TPH 

excavation < 50 cubic 
yds 

Every 200 
Laboratory/ 

Stock Pile Un-impacted 
Backfill cubic yds OR every 

TPH, VOCs, and 
(Overburden) Soils 

Characterization 100 cubic yds IF total 
SVOCs (OT -03 and 

24 hours 
(Lab validation) excavation < 1 00 

OT-45) 
cubic yds 

Laboratory/ 
TPH, VOCs, and 

2 every 18 linear feet 
SVOCs (OT-03 and 

at mid-depth within 
OT-45); 

Excavation 
Clean wall 

contamination zone, 
TPH, VOCs, SVOCs, 

Confirmation 1 denoting extent Closure 
minimum of 1 per 

and PCBs (OT-37); 7 days 
of excavation 

side wall if< 18 linear 
PCBs, 

feet 
organochlorine 
pesticides, and 

chlorinated 
herbicides (OT-20) 

Notes: 

1 The analytical methods for excavation confirmation sampling are based on historical site specific data. The list of excavation confirmation 
sampling parameters for each site could increase based on the findings of the additional investigations. 

yds =Yards 

OVA= Organic vapor analyzer 

VOCs =Volatile Organic Compounds 

UVF =Ultra violet flourometer 

TPH =Total Petroleum Hydrocarbons 

SVOCs = Semi-volatile Organic Compounds 

PCBs = Polychlorinated Biphenyls 

Bhate Project No.: 9050361 Page 1 of 1 Table 4-1 



Soil 
Collection 

Information 

Container 

Container 
Quantity 

Holding Time 

Notes: 
oz =Ounce 
ml =Milliliter 

voc Metals 

(82608) 
(6010B/7470A/ 

7471A) 

Encore 8 oz glass jar 

3 1 

48 hours 180 days 

TPH =Total Petroleum Hydrocarbons 
VOCs =Volatile Organic Compounds 
SVOCs =Semi-Volatile Organic Compounds 
TCLP =Toxicity Characteristic Leaching Procedure 

Bhate Project No.: 9050361 

svoc 
(8270C) 

4 oz 
glass jar 

1 

7 days 
I 

Table 5-1 
Excavation Sample Collection Information 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

ANAL YTE METHOD 

TPH Soil TCLPVOC TCLPSVOC 
Organochlorine Chlorinated 

PCBs 
TCLP Metals 

(8015M) Moisture (1311/82608) (1311/8270C) 
Pesticides Herbicides 

(8082) 
(1311/6010/ 

(8081A) (8151A) 7000) 

Non-
preserved 4 oz 

8 oz glass jar 8 oz glass jar 4 oz glass jar 4 oz glass jar 
4 oz glass 

8 oz glass jar 
40-ml vial glass jar jar 

(Terra-core) 

1 1 1 1 1 1 1 1 

7 days 14 days 14 days 
I 

14 days 
I 

14 days 14 days 14 days 
I 

180 days 

Page 1 of 1 Table 5-1 



Table 5·2 
Excavation Sample Analysis and Methodologies 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

Analysis 

RCRA Metals 

VOCs 

(SVOCs) 

TPH (GRO/DRO/ORO) 

PCBs 

Organochlorine Pesticides 

Chlorinated Herbicides 

TCLP VOCs 

TCLP SVOCs 

TCLP Metals 

Notes: 
TPH =Total Petroleum Hydrocarbons 
VOCs =Volatile Organic Compounds 
SVOCs =Semi-Volatile Organic Compounds 
GRO =Gasoline Range Organics 
DRO = Diesel Range Organics 
ORO = Oil Range Organics 
TCLP =Toxicity Characteristic Leaching Procedure 
EPA= Environmental Protection Agency 
PCBs = Polychlorinated Biphenyls 

Bhate Project No.: 9050361 Page 1 of 1 

Soil and Groundwater 

EPA Methods 60108 and 7471A 

EPA Method 82608 

EPA Method 8270C 

EPA Method 8015M 

EPA Method 8082 

EPA Method 8081A 

EPA Method 8151A 

EPA Method 1311 /82608 

EPA Method 1311/8270C 

EPA Method 1311/6010/7000 

Table 5-2 



Activity 

Equipment 
Decontamination 

Excavation 

Notes: 

Table 7-1 
Proposed Waste Streams 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate ect No. 9050361 

Waste Stream 

1) Shaded areas indicate proposed waste streams. 

2) Non-shaded areas are not proposed waste streams. 

PPE =Personal protective equipment 

Bhate Project No.: 9050361 Page 1 of 1 Table 7-1 



Table 10-1 
Key Personnel and Responsibilities 

Accelerated Corrective Measures Work Plan 
Holloman AFB, New Mexico 
Bhate Project No. 9050361 

Name Project Title/Assigned Role 

Mr. John Hymer Site Manager/SSHO 

Mr. Jim Moore, P.G. 
Field Team Leader/Senior Geologist 

Mr. Frank Gardner, P.G. 

Mr. Jim Moore, P.G. 

Mr. Brian Muller, CIH, CHMM 

Notes: 
P.G. =Professional Geologist 
SSHO = Site Safety and Health Officer 
CIH = Certified Industrial Hygienist 

(Additional Investigation) 

Bhate Program Manager 

Project Manager 

Health and Safety Specialist 

CHMM = Certified Hazardous Materials Manager 

Bhate Project No.: 9050361 Page 1 of 1 

Phone Numbers 

Work: (505) 491-9171 

Work: (303) 929-4840 

Work: (303) 386-6454 

Work: (303) 929-4840 

Work: (205) 918-4000 

Table 10-1 
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REPLY TO 

ATTN OF: 

DEPARTMENT OF THE AIR FORCE 
V$A,f HOSPITAL HOLLOMAN (TAC:) 

HOLLOMAN AIR FOftCE BASE, NEW MEl(ICO MJ;JO 

SGPM (Capt Sprester) 26 August 1980 

sueJecT: Evaluation of P. 0. L. Tetraethyl Lead Disposal Site 

TO: SGP~ 
SGCJ" .d./ 
TTH/CCE pr-
TTH/CC 
49 SUP/CC 
IN TURN 

1. Capt Forrest Sprester and Lt Robert Andreoli, Bioenviron­
mental Engineers, collected six soil samples from the Holloman 
AFB Land Disposal site for POL tank sludges on 19 Jan 80. The 
purpose of the sampling was to determine the concentration of 
lead in the soil and compare the results to Environmental 
parameters established by the u.s. Environmental Protection 
Agency. 

2. BACKGROUND. The land disposal site is located outside the 
east ~rimeter fence of the POL storage facilities. It has 
been utilized in the past to dispose of the sludge from fuel 
storage tanks (AVGAS, JP-4, Mo-Gas) after cleaning. The exact 
size of the disposal area has not been determined or the 
quantity of sludg~ disposed of. The white soil surrounding 
the site was highly gypsiferous having a pH of 8-10. 

3 . PROCEDURE. 

a. The soil samples were collected from the surface, two 
foot, and three foot depths. Four of the samples were obtained 
from the center of the disposal site and two outside of the 
marked area. A plan view of the sample locations is shown on 
Sketch 1. 

b. A ship auger (one inch diameter) was used to obtain 
the soil at depths of two and three feet. 

c. The soil was placed in 150 milliliter glass containers 
and shipped to the USAF Occupational Environmental Health 
Laboratory, Brooks AFB, TX. for analysis for lead. 

d. A visual inspection of the area was made and a photo­
graph of the disposal site was taken. 

e. A soil sample was obtained at a distance of 30 feet 
from the disposal site. This sample was supposed to be used 
to establish a baseline for lead in the soil for comparison. 
However, the lead content was not indicative of normal soils. 

cf?e.adin£H i.1. out (_)")to{uiion 
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4. VISUAL FINDINGS~ The contents of the .pit at. the dispos~l 
site consisted ,of well ... weathered.. rags, .. sotne .-iron .. dragments, 
and dark red, stained soil. The soil-was easily penetrated 
using the auger to a depth of three feet with the stained soil 
found throughout.the.three foot depth. - It.is.assumed that the 
contamination .. extend,s beyond the. three foot soil. horizon. The 
soil immediately beyond the ed9e of .. the. stained. soil was pene­
trated only with a good deal. of.effort and was found.to be moist. 

5. CHEMICAL ANALYSES. The findings of the chemical analysis 
are listed on Table 1. 

Table 1 

Chemical Analyses for Lead of Soil Samples for 
Fuel. Sludge.Land Disposal Site, 

Holloman.AFB, New Mexico 

Sample No. Sample Depth 

1 Surface 
2 Three feet 
3 Two feet 
4 Surface 
5 Two feet 
6 Surface 
7 Three feet 
B Surface 

Mean Value 

Lead 
Content 

Parts per Million 
by Weight 

Lead Content 
Parts per Million 

by Weight 
Typical* Range* 
. . . . . . . - .. 

3750 
1500 

152 
1500 10 2-200 
172 
550 
157 
372 

1019 

*The Environmental Research Laboratory, Solid.and Hazardous Waste 
Research Division, Cincinnati, Ohio 

The sample locations are shown in Profileon.Sketch 2. 

6. DISCUSSION OF RESULTS. 

a. The common lead. content of the-land disposal site and 
its surroundings exceed<any natural.lead.concentrations reported 
in the literature. Soil studies for·Four.Corners, New Mexico 
indicated a maximum of 5.8 parts per million background concen­
tration. Statistical studies in field geochemistry have reported 



mean values up to 28 parts per million. As can be seen from 
Table 1, the mean value for the eight samples was 1019 parts 
per million. 

b. Lead is a highly toxic element• However, lead poisoning 
from natural sources such· as plants is very unlikely. · The most 
hazardous and most. difficult to detect,withGut, sensitive chemical 
analysis equipment isthrough constlnling water.contaminated with 
lead. 

...; ·~· ... 

c. The disPosal site does not comply with: the New Mexico 
regulation . for dispos.~l;. for tetraethyl lead. . Under. the Resource 
Consery~tion 9Pd Recqv~ry Act (RCRA) Subtitle c, the disposal 
site is considered a.toxic waste site that does not meet the 
minimurncriteria required to.protect.the environment. An exemp­
tion could have been applied·forprior to 1979.for the site but 
under RCRA the exemption would have become nul·l and. void. Accor­
ding to Mr. Raymond Cisneros, New Mexico Environmental Improvement 
Division, the site must.be properly closed aa soon as possible to 
eliminate further surface contamination. 

7. CONCLUSION AND RECOMMENDATION. 

a. The lead content of the soils at the tetraethyl lead 
disposal site was far above what is normally found.in nature. 
Due to site location it does not.pose an irnrnediate.health hazard 
but does clearly violate Federal and State Environmental Regula­
tions. The lead contaminated soil should be.excavated.and-placed 
in 55 gallon drums. The estimated.quantity, of highly contaminated 
soil will likely fill three or four drums •. The. filled drums 
should be clearly marked as to their content.and disposed of 
through a licensed toxic waste disposal. contractor .. The surround­
ing soil that has been contaminated.by lead carried by runoff 
waters, an area estimated to be 50 feet in diameter, should be 
scrapped down to a depth of at least six inches and.the soil 
trucked to the base sanitary landfill for disposal. The area that 
has been excavated and scrapped should again be sampled for lead 
content. All records of closure must be maintained for a minimum 
of five years. The excavated area should.then be backfilled with 
soil to its original contour. 

b. The extent of the migration of the lead.has been kept to 
a minimum due to the small ;amount of rainfall in.the Holloman 
area and the very low permeability of the soil. The only way to 
assure that the contamination will not continue to spread is to 
dispose of the material as stated above .. The method described 
will comply with Federal and State Regulations.- Once the mater­
ial has been removed, the signs must be removed and the Base 
Master Plan must be modified to reflect the action taken to elimi­
nate the disposal area. 



• 
·c. Prior to removal. of the lead, notify the-:Base Bioenviron­

mental Engineer and Environmental:Coordinator of.-the actions 
intended. The Bioenvironmental Engineer will provide information 
on protective equipment. required. by-the workers.who will be working 
directly with the contaminated.soils •. The Environmental Coordi­
nator can pre>vide assistance.in diSposal of the containers through 
a contractor. 

B. Should you have any questions pertaining to the above, please 
call Environmental Health at.Extension 3303. 

~p~ 
ROBERT J. ANDREOLI, 2Lt, USAF, BSC 
Chief, Environmental services 

Cy to: 49CSG/CC 
49CSG/JA 
TTH/SEG 
49CSG/DEEV 

2 Atch 
1. Sketch l - Planview 
of Sample Locations 
2. Sketch 2 - Profile 
View of Sample Locations 

. -:-:::-. ===========:::::::==========================-============--=== 
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Table 4-15 

Lead Concentrations in Surface Sampling Adjacent to 
POL Tank Sludge Burial Pit, Site 3 

HA~l 91JUUlOOl-003 0. 2ft 4.3 (0.26) 

HA..OJ-m 9UULHOO~ 0. 2ft 4.8 (0.27) 

HA-03-03 9UULHOOJ..OOS 0. 2ft 5.2 

HA-0341 91JULHOOJ-006 0. 2ft 3.2 (0.26) 

HA..()J.{)5 91JUUl003-007 0. 2ft 2.4 

HA..()3.(]6 91JULH003..()()8 0. 2ft 3.9 {0.25) 

HA-03-07 91JULHOO~ 0 ·2ft 2.9 

HA-03-QS 91JULH003-010 0. 2ft 2.3 

HA-03-09 91JULH003-011 0. 2ft 38 

HA-03-10 91JULH003-012 0. 2ft 7.8 (0.56) 

HA-03-11 9UULH003-013 0. 1.5 ft 5.5 (0.27) 

HA-03-12 91JULH003-014 0. 2Ct 2.8 

HA-03-13 91JULH003-015 0 • 1.5 (t 5.4 

HA-03-14 91JULH003-016 0-1.7 ft 1.7 

HA-03-15 91JUUl003-017 0. 2ft 3.3 (0.31) 

HA-03-16 91JULH003-018 0. 2ft 2.4 (0.29) 

4-66 



.I 

Table 4-16 

Concentrations of Inorganic and Organic Analytes 
in Site 3 Soil Samples 
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ELEVATION GROUND WATER PR(!JECT 

HOLLOMAN AFB RI/FS 
DATE INSTALLED tiSTAifTED II COIIPLETE_D LOCATION (Coordi110les or Station) 

05 SEPT 91 1430 1830 3 

J 
I 

ELEVATION TOP OF' CASING 
4094.18 

SIGNATURE OF INSPECTOR/INSTALLER 

HTH 
DRILLING loiPliOD WELL NO. (as shown on drawing: title and file numt..r) 

HOLLOW STEM AUGER MW-03-01 
I 

MONITORING WELL CONSTRUCTION DIAGRAM I 
(ALL loi£ASUR£1o1£HTS 11101.1 GROUND SURH.C£) 

PROT£CTIVE CASING 

TYPE OF I 
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• = • GROUND SURFACE 
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I 
I 
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~ t:::::::: :· 
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Table 4 .. 43 

Concentrations of Inorganic Analytes in Site 20 Waste and Soil Samples 

Cadmium I 2.5@ (0.91) NO (0.96) 1.6@ (0.97) ND (1.0) 1.4@ (0.9.5) 

Chromium I 20 (1.8) 7.6@ (1.9} 11 (1.9) 4.2@ (2;0) J1 

Copper I 140 (3.6) NO (3.8) 98 (3.9) NO (4.0) ND 

Nickel I 9.7@ (3.6) 6.4@ (3.8) 8.6@ (3.9) 4.5@ (4.0) 7.7@ 

~ Silver 35 (1.8) NO (1.9) 15 (1.9) NO (2.0) NO (1.9) 
I 

N 
0 Zinc 180 (3.6) 18@ (3.8) 200 (3.9) 15@ (4.0) 34 
0 

SW7060 · Ancnic (mg/kg) 2.2@ (J.S) NO (1.7) 2.3@ (1.6) 2.4@ (1.7) NO (1.7) 

SW7421 · Lead (mglkg) 48 (2.8) 1.7 (0.33) 34 (3.0) 1.3@ (0.3Z) 5.4 (0.32) 

SW7471 ·Mercury (mg/k~) 1.7 (0.056) NO {0.060) 2.5 (0.060) ND (0.060) ND (0.060) 

SW7740 · Selenium (mg/kg) 0.86@ (0.46) ND (O.S4) 0.67@ (0.50). ND (0..54) NO (0.53) 

NOTE: Table presents only constituents detected in soil at this site. 
@ = Measured result is less than five times the detection limit. 
ND = Not Detected, at the reported detection limit. 

- .1'- - - - - - - • - - - - - - --- -- -
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Table 4-44 

Concentrations of Organic Analytes in Site 20 Waste and Soil Samples 

4,4'-DDE I 52 X (6.2) NO (0.68) NO (130) ND (CM8) ND (~7) 

Aldrin I 32 X (6.2) NO (0.68) NO (130) NO (0.68) ND 

Endosulfiln II I NO (19) NO (2.0) NO (390) NO (2.0) 430X@ 

Endrin Aldehyde 48X@ (12) NO (1.4) NO (260) NO (1.4) NO 

~ 

I 
Heptachlor epoxide 18X@ (6.2) NO (0.68) NO (130) ND (0.68) sooox .(61) 

I 
N 
0 PCB-1254 990C (12Q) NO (14) 2200J (2600) NO (14) 4800C@ (1300) ...... 

gamma-BHC 24C@ (6..2) NO (0.68) NO (130) ND (0.68) NO (67) 

SW8150 • Chlorinated Herbicides {fl~g) 

Dic-amba I ND (17) I NO (18) I NO (18) I NO (18) I 220 

SW8240 - Volatile Organics 

Benzene I ND (120) ND (140) NO (130) ND (140) 6.8 J 

Methylene chloride 1 4868@ (IZO). 7608 (140) 5708.@ (130) 4508@ (140) 3208@' (130) 

Toluene I 3SJB (JZO) 19JB (140) 11 JB (130) JlJB (140) 45 JB (130) 

NO (140) NO (130) ND (140) ZSJ 

I I NO () I NO 0 I NO 0 I 180 () 

NOTE: Table prac:nts only ronsliiiiCIItS detected in soil at this site. 
X • SWB080--Prac:nce of analytc coalirmed by second column ana~is, but quanlitalion was not confinncd; NO = Not Detected, at the repor1cd detection limit; 
@ = Measured result is les$ than five limes the detection limit; C = Presence and quantitalion or anai)'Ce confirmed by second column analysis; J .. Detected below the 
detection limit; B = Analyte detected in laboratory blank analysil, no blank subtraction peffonned; TIC .. Tentatively identified compound. 

t) 



Table 4-45 

Soil Analytes Detected Above Risk-Bas.ed 
Action Levels at Site 20 

SB-20-01 48 

Lead SB-20-02 34 

PCB-1254 SB-20-01 0.99 c 
PCB-1254 SB-20-02 2.2 J 

PCB-1254 SB-20-03 4.8 C@ 

Note: Result units were dlanged to match action 1~1 units for this table. 

X = SW8080-Pre:senQ: of analyte conllmlc:d by second column analysis. but quanti!ation was not confirmed. 
C • Presence and quantitation of analytc confinned by second c;olumn analysis. 
1 • Detected below the detection limiL 
@ "' Measured result is less than five times the detection limit. 

4-204 

32 

32 

0.09 

0.09 

0.09 

I' 
'1.' -I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
II 

.. I 
II 



I 

·\ 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I , 

DRILLING LOG HOU 110. 
SB-20-01 

I. COIIt&JR lWIE RADIAN CORPORATION 1 2-~~ SOUTHWEST ENG INC SH1IJ I 
OF 1 SHilTs 

1 ,..~OLLOMAN AFB RI/FS FOR 29 SITES ._ uk:AiloM. 20 
s. 11.111( or DRllJ) ART VALTIERRA •· IWIIT.ICT\RII'S DtsiGI!AP or~ HOLLOW-STEM AUGER 
7 • .as Alii mtt rl' lilltiJill; 9DRI!:HOLE lA • 7.5" I. HOlE UlCI.TIOII 66537 4.56(Y), 545686.32(X) Alii ~ £OIJPII!Ifl 

t. SliltrACJ niYATiOII 4042.78 6 

10. DATI STAI!tP 1 1 SEP 9 1 ,II. DollE Clllfi.MD 1 1 SEP 91 
ll.O'IOUDP~ 1$. IVTH GltOIJIIIIW.410 DICilU~ntR£~> 

IJ. CEPt1l DllllllD IIIlO ROCIC I&. OO'"!H TO WATD AIIO EUI'StD Till( Nru DRilliNG COWI'\£TED 

14. TOTAL DEP1M !r HOI£ 4 • 0 ft. 17. 01'10 WA TU l!V£1. llA$UII[liEI(IS (SPECifY) 

II. G£OltCII4ICJ.l SAW!'\.[$ ClSMIII1l I UIIOIS11JI8fll I"· ~T.Illf.IIIII[R or tORt eons 

2G. 5.\llf\E$ rOR CliDIICAI. AIW.YSIS voc ILl AU O!IP (SPEtfl) 01'10 (SPECIFY) I 0!10 (SI'!:CIN) j21. TOTAl CllltE 

l I ttCO'I(RY % 

22. lVOSirQI or MOU BAOOIULD WOMITOI!IHG WEU. Oll£R (SPEtfl) 2J. SlGII!lllllt or IISI'tctOR 

GROUT TAC 
FlO.O SCIIlEIIHG G(m;Cit SAli'I.E AHAL'r11CAI. II. OW 

II£1Tll OESCIIIPTION or WA T~ RESULTS OR ctlllt lOX NO. SAMPU NO. ~ Rtli.IRICS/REWitl!Y 
0 b • d • I I h 

lill.ll : rtU: to O . .f ~ comf.LofJ~d of s}7rLl modorol 1.3.2.3 2.0/2.0 11 
orange pink 5YR 8 4 , soft. loCL - WASTE grit: moderate brown (5YR 4/4), 91JULH020 ·.' -... - 1-= -001 ., .. dry, soft, well grod.ed. 

::' . ·- - SILT: Ioyer 0.7 to 1.3 11 tl>en 

: WASTE: to 1.9 fl, tl'ten . ~ ·-· 

··~?[. 2 -
- SILT: moderato oronge pink (5YR 8/•). 91JULH020 1 ••••• 5 2.0/2.0 11 

Ll' -002 .. + - soft, non-plastic, sli9htly moist. (ML) 

: . . .. 
'. .3-:: SILTY SAND: light brown (SYR 6/4), soli. - moist. poorly groded. (SM) -

ru..:· -4 TO= 4.0 ft --
: 

5-
: -s-= -: -7---
: 

8--
: 
-9----- I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES ltOU NO. SB-20-01 
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DRILLING LOG HOli II), 

SB-20-02 
I. COIIPAIIY IWit RADIAN CORPORATION jZ· iRUJJIC SIJBeolllWtll SOUTHWEST E.NG INC SHaT I 

or 1 SIIIElS 
1 PIIOJtcrHOLLOMAN AFB RI/F"S FOR 29 SITES tl.oc.niOil 20 
s. 11.11€ or ORilW ART VALTIERRA "ll.lialr.l.eill\tl'$ 0*JJ()N or Dill. HOLLOW-STEM AUGER 
7. $1#5 ~ JYPtS Ot' tiiiU.Itll 

AHD S.lllf'lH) £QUI'M£11T 
· ;r DIA• 1S' .. MOll I..OtAnoil 665397 .04(Y), 545673.24(X) 

t. uuct ntVA1'k'il 4042.90 
10. IIATt SlAIItD l 1 SEP 9 1 I I I. OAT£ COII'I.EIIO 1 1 SEP 91 

I 2- OVDIIIURD£M 11ICKIIESS 15. 1UJtr CROUIIDWA'Illl ENCCI)IIl[lt!D 

ll DEI'Tif llllllllO NI'O ROCK 15. OO'TH TO WJ.TDI AND D»SED 1lllt ArTDI DftlJ.liiG CCIIl'IEltl) 

14. TOTAl DUill tf HOI£ 2 • 0 ft. 17. OJIII WAlU 1.LVD. IIWUUII£III5 (5PECffl 

II. «<'ItCHIICAI. SAIIPUS IJIStUI8[l) I UIIDlSIURiED 1 "· TOTAl IIUII8[R or tift uoxa 

20. $.1111'1[$ fOil CHEWIC.II. ANAL~ YOC ~AI.$ 01'1111 (SP£tn) OJIII ($P£CfY) I 01'1111 (SI'tctnl 121. TOTAL COli 

I I RtCOYEtrr lt 

22. CD'OSITION Of HOI£ 8ACXflU.[D WOMII'OIIING WELl. OlltER (Sl'El:II'Y) 23. SIGHAIUI£ or IISPECTOI 

GROUT TAC 
rru SCII[EMIMG G(OI[CH SAII'lt ~LYTICAI. lllDW 

IID'1H IJE$CRJPlllN tf IIATEIIW.S R£SIJlTS OR COR£ BOX NO. SAIIPU NO. CQUNT5 IEII.WCS/RtCO'IDIT 
0 b < 4 I I I h 

, ...• ~.· - FILl & WASTE: mixed loyers 91 JULH020 2,4,5,6 2.0/2.0 fl 

= riLl, sill: ll9hl brown (SYR 6/ 4) -003 . ~ .. WASTE grit: moderate brown (SYR 4/ 4) .. .. 

·-= 
to 1.3 then . ... -

:I :Ill : SANDY SILT: light brown .~SYR 6f..,4J, soft, 
moist, non-plastic, gypsum mottling. (ML) 91JULH020 - -00,4 

2 TO"' 2.0 II ---
3-= -

: 
-4----

s-= -: -6-: 
:. 

7_:::. -: s-= ---
9-= ---- I PROJ[Cl HOLLOMAN AFB RI/FS FOR 29 SITES HOU NO. SB-20-02 
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DRILLING LOG HOI! Nil. s 
SB-20-03 i: 

'· COIII'.IIfl 11M RADIAN CORPORATION I z. ~LIJIIG S\I8CON'IRACTOI! SOUTHWEST ENG INC SHEil I 
OF 2 SimS 

I 
'· Plfll(CTHOLLOMAN AFB RI/FS FOR 29 SITES '· I.DCAJION 20 
5. IIAI[ (1 llRII.UR 

ART VALTIERRA i. WW"ACM(R'S D£Siii!ATICN Of i1R1J. HOLLOW-STEM AUGER 

I 
'· m »e nm ct Dla1.iJNG BOREHOLE DIA.: 7.5" a. HOU: UlCATIOII 665441 .28(Y), 545643.53(X) AND SAIIPUIIG EQIII'W[NT 

t. SIIRI"AC£ fUYATIOIC 4042.15 
10. llATI STWID l1 SEP 91 1 , .. Doll[ COWf'I.ElU 1 1 SEP 91 

I 12. O'IDIIUIIWI THJCIJI£SS I~ lOTH GRO'JKUWAln £HClliJliTOO 7.5 ft bgl 
13. tvnl ~UlD liTO I!OCK 16. OCl'TII TO Wlln .IHO EUPSED nN£ AnER DlllUJIIG COWPlfTED 

I 
14. TOTAL D£PTit Of HCti 11.0 ft. 17. OTIO 'flATU lMl llASIJIOjEJITS (SPECifY) 

II. CEOI!CIIIICAl Slii?US DISMID J IINDISTWIED J''· TOTAL IIU1ID or tORt BOXES 

I 
10. SlliPUS ret c~ .uw.YStS voc loti AU OTIO (SPt:CIF'I) OTIO (SI't:CFY) I onu (SPtCirY) j21. tOTAL CD«t 

l I III:CovtRY 
% 

22. tvOS1fiQI or HOI! BAOO!l!.ED WONITOIIIHG 'IIJ:Ll OTliR (5Ptm) 2!. Sl~l\JE or ~PECTOR 

I 
GROUT TAC 

flW) $ClUJUIIG G[Ol[QI SAII'1.E ANAL YT1CN.. 1llOW 
DD'lll DE5CI!IPTION Or IIATEilllS IESU.TS 01 ctlll£ 80l NO. sAIII't£ HO. COUNTS REIW!KS/R[CO'Im 

• b < 6 • ' ' h 

:ll : SILTY SAND: lillhl brown (SYR 6/-4), soft, 1,1,2,1 Z.0/2.0 II 1:: 
- moist, fino vrolnod. (SI.I) 

= 
. ·•··· .. 1-: WASTE: composed of focal masses. 

91JUUtOZO aamplo compasiloc -
-~ . tampon applicators, black-grey wa••Y -oos from 0.9 II to 7.5 ;: - bolls, tnlnor silf. . ~- - II 1-

I 
I 
I 

.. · .. :- 2-= r-. ' : WASTE: block (N I), woxy sludge, obundon1 0,0,0,0 2.0/2.0 II ~ 
. .-~ ... • -. hoir, toothpaste cop . r-.. - VOAs somplo r-

' - =-·:r. 
" 3-;: colloc:ted from 2.0 

,.· .. It to 4.0 f1 -
• .. , 

= 
r-

·.·• .. - ~ .. 4-: WAST[; block (N 1) sludge to 4.4 11, thon 0.0,0.5 2.0/2.0 fl 
1--

•' 
... t;: : .... ~ - SILTY SLUOCE:: medium groy (N I) to - 4.9 It -

: s--= -
.~ SLUDGE: block (N1) to 5.4 11, thon ,...__ 

HTt 
- ::: 
- SILTY SAND: light brown ~SYR ~{_~~· wet, r-. 

6-= soft. fTM grained, gypsum crystals. (S~) r-
. ··:··· WAST£: block sand, oludgo to 6.5 It, ?,?,2.2 2.0/2.0 ft c-

., - lii"Y sand to 7 .J. ft, thon block. = .~ ... = 
I 

J~ - wet sandy sludge. =-7-
\7 .. - ,_ 

:. .. 
:-• r--.. - wottr ot 7.5 fl bgl 

,_ 
•· ..... - r-

I 
8- 1--... . ~ ·~ - --. . .. - = . . -

I 
l' 

9- SILTY SAND: llghl brown (SYR 6/4), scfl, 1.2,2.2 2.0/2.0 ft r--.. r-- soturotod, fine groinod. (Sto4) ouh"1de of ss r--- covertd with wasta r-.. .. - r-
I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES HOI! HO. SB- 20-03 

• 
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Appendix A-3-1 

Portions of: Installation Restoration Program Records Search For Holloman Air Force 
Base, New Mexico, CH2M Hill, August 1983 

Revision Date: November 2006 Revision No. 00 Appendix A-3-1 
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FIGURE 1.,o;, 
Identified Disposal and Spill Sites at Holloman AFB. DHill 
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The grease trap disposal pits (overall score 

of 43) are located west of the fire department training 

area. Fro:tn 1972 to 1979, shallow trenches were dug and 

reportedly received wastes from base grease traps, oil/water 

separators and grit from the wastewater treatment system. 

One interviewee indicated that quantities of various 

pesticides (diazinon, malathion, pyrethrum) were also 

disposed of here, but this could not be verified. 

The site was assigned a waste characteristics 

score of 70 due to the large suspected quanti ties of 

hazardous materials that may have been disposed of at the 

site. A pathways subscore of 48 was assigned primarily 

because the nearest surface water is located more than 

2,000 feet from the site. 

t. Site no. 32--Collapsed Sewer Lines from the 

Primate Research Area 

Approximately 3,000 to 4,000 feet of sewer 

lines from the primate research institute were suspected of 

being corroded, with certain portions thought to be totally 

collapsed from the early 1960's to 1981 when the lines were 

repaired. During the period when the lines were badly 

corroded/collapsed, quantities of carbon-14, iodine and 

tritium tracers as well as solvents were suspected of exfil­

trating into the groundwat~r. The quantities of solvents 

and radioactive isotopes utilized by the institute is small, 

however, no specific information was available as to the 

amounts of these materials that could have entered the 

shallow ground water. 

IV - 61 



Due to the fact that small confirmed 

quantities of hazardous waste were discharged into the soils 
and groundwater around the sewer lines, the site was 

assigned a waste characteristics subscore of 60. Primarily 

due to a surface drainage ditch being less than 50 feet from 

the sewer lines a pathways subsco:re of 57 was assigned. 

u. Site No. 33--Cooking Grease Disposal Trenches 

During the helicopter overflight conducted at 

the base, survey team members observed several shallow 

trenches located north and west of the fire department 

training area. Bioenvironmental engineering personnel later 

identified these trenches as being the disposal site for 

cooking greases from base kitchens. Since no hazardous 

waste is known to be disposed of at this site, the area was 

not rated. 

v. Site No. 34--Spent Munition Burial Site 

Excavation pits are utilized for the disposal 

of all spent munitions rounds detonated by the EOD. The 

pits are examined carefully to ensure no live rounds of 

amrnuni tion are contained in them prior to backfilling. 

since no hazardous waste materials are associated with the 

disposal operations, it was not rated. 

w. Site No. 35--Spent Solvent Disposal Area 

One interviewee indicated that spent solvents 

and radioactive tracers were disposed of on the ground near 

the Central Inertia Guidance Test Facility and ignited. This 

disposal practice was said to have occurred intermittently 

since the 1950's. 
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Appendix A-3-2 

Portions of: Installation Restoration Program Phase II- Confirmation/Quantification 
Stage 1, Report (Apri/1984 to March 1985) for Holloman Air Force Base, New 

Mexico 88330, Dames & Moore, March 6, 1987 

Revision Date: November 2006 Revision No. 00 Appendix A-3-2 
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USAFOEHL TECHNICAL PROGRAM MANAGER 

LT. COL. EDWARD BARNES 
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SITE 
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50 

51 

13 

18 

32 

31 

OIL & GREASE, 
Toea AND TOX 

3W 

lW, SS 

lW, 6S 

85 

lW, 9S 

TABLE 1 

CHBMICAL SAMPLING EVENTS 
HOLLOMAN AFB, NEW MEXICO 

PHASE II, STAGE 1 

PHENOLICS PESTICIDEsb. TRACE METALS 

3W 3W 3WC 

lW, 5S lW 

lW, 6S 

lW, 95 lWh, 9Si 

Note: W ~ water sample, S • soil sample. 
asoils not analyzed for TOC. 

cl4 AND 
TRITIUM 

as 

hAldrin, DDT isomers, dieldrin, endrin, heptachlor, heptachlor epoxide, 
lindane, methoxychlor, diazinon, malathion, parathion. 

CArsenic, chromium, cadmium, lead, nickel, silver. 
dArsenic. 
eTotal arsenic by EP toxicity extraction. 
frotal chromium and hexavalent chromium. 
grotal chromium and hexavalent chromium by EP toxicity extraction. 
hTotal lead. 
iTotal lead by EP toxicity extraction. 

[15] 
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TABLE 5 

SIHIARY OF CONSTITlENTS ABOVE DETECTION LIMITS IN SOIL SAMPlES 
(CORRECTED FOR PERCENT MOISTURE) 

PARAMETER 
BORING/WELL NO. CARBON-14 ARSENIC& LEAD8 OIL .AND GREASE tax PHENOLICS 

AND DEPTH (eCi/g) (!!!9&2 (mgLLl (!!!9Lkgl {!!9L~l illl<llkg) 

Standardb 5.0 5.0 

Detect.ion limit 0.01 0.01 7 5.0 1 

1381, 0-1' 0.04 

3161, 5-6.5' c c 8.2 c 
3181, 7.5-9' c 40 c c 

3182, 2.5-4' c c 7.7 c 
31B2, 5-6.5' c 25 7.5 c 
31B2, 7.5-9' c 32 7.4 c 

J1W1, 2.5-4' c c 8.1 1 
31Wl, 5-6.5' c 44 42.5 c 
31Wl, 7.5-9' c c 7.1 c 

5181, 5-6.5' 39 7.0 c 
51B1, 7.5-9' c 30.3 c 
5181, 10-11.5 I c 9.0 c 

51W1, 5-6.5' c 50.0 c 
51W1, 10-11.5 I c 6.4 c 

32Bl, 10-11.5 1 240±194 c c 

J2B2, 7.5-9' c 16 c 
3282, 10-11.5' c c 24.7 

32B3, lQ-11.5 I c c 7.7 

3284, 7.5-9 1 9 c 
3284, 10-11.5' c 15 8.0 

5081' 5-6.5' 1192 c c 
5061, 7 .5-9' 4265 c c 

50Wl, 5-6.5' 160 c 17 
50Wl, 7.5-9' 3700 c c 
50W1, 10-11.5' 1143 c c 

&Samples have been extracted for EP toxicity according to Method 1310 published in 
USEPA Publication No. SW-846. 

bfederal Resource Conservation and Recovery Act of 1962 and New Mexico Haza~dous 
Waste Management Regulations are nearly identical. 

COenotes value less than the limit of detection. 

[41] 
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Section 6 
Site OT-35-Spent Solvent Disposal Area 

Section 6 

Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

SITE OT-35-SPENT SOLVENT 
DISPOSAL AREA 

S ection 6 details the results of the IRP 
site investigation for Site ar-35. 

6.1 Site Description 
The Spent Solvent Disposal Area is 

located near the Primate Research Labo­
ratory (PRL). Spent solvents containing 
radioactive tracers (carbon-14 and tritium) 
had reportedly been disposed of intermit­
tently on the ground at the site since the 
1950s. Information obtained during the 
literature search was supplemented by a 
site visit with Mr. Harry Ridge, a long­
time PRL employee . 

New PRL facilities have been under 
construction near the former solvent 
evaporation area since 1991. The area sus­
tains heavy vehicle traffic and appears to 
have been graded. Site features are illus­
trated in Figure 6-1. 

6.2 Site Investigation 
This investigation focused on three 

principal areas of possible contamination: 

0 An area of stressed vegetation 
behind Building 1264 (BH-35-01 ); 

@ A slightly vegetated area near 
Building 1269 where stained soils 
were observed (BH-35-02); and 

40 An area several hundred yards 
south of Building 1269 that was 
identified as the former solvent 
evaporation area where spent sol­
vents were setout in evaporation 
pans for disposal (BH-35-03) . 

6-1 

c.,,, •• 
tnertfQI 

GvidaftCI 

'o·""tJo 

Ac-H .. !lood 

./~~vt'r. lt::-..; 

-l)-01 P' ... nlkJI Sptl 

~·· 

.Appreahnat.ly 50D ff. 
Merth .. •t) 

I -

Figure 6-1 Site OT-35 Features 

A total of six samples were collected 
at Site OT-35 and submitted for chemical 
analysis. Table 6-Jlists the nature of the 
contaminants of concen, types of samples 
collected, and a summary of results for 
Site OT -35. A background sample was 
collected approximately 500 ft northeast 
of the site and analyzed for alpha, beta, 
and ganuna radioactivity only. Soil bor­
ing locations are shown in Figure 6-1. The 
results of soil analyses for radioactivity 
are sununarized in Table 6-2. 

0 



Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

Section 6 
Site OT-35-Spent Solvent Disposal Area 

Table 6-1 
Site OT·35lnvestigation Sununary 

Suspected Contantinants Types of Samples Collected Results Summary 

Two samples each No VOCs detected; Solvents with 
radioactive tracers from three soil borings at 

~entialsourceareas 
Gross alpha, beta, and gamma 
radioactivity detected at 
background levels. 

6.3 Geology and Hydrogeology 
The subsurface conditions at Site OT-

35 were defined by direct sampling and 
observation of the drilling operations for 
three soil borings. Drilling logs located in 
Appendix B provide a detailed descrip­
tion of site stratigraphy. 

To correlate and interpret site stratig­
raphy, cross section C-C', shown in Fig­
ure 6-2, was constructed from the boring 
logs for Site Of-35. The location of the 
cross section is shown in Figure 6-1. Site 
stratigraphy consists primarily of two 
broadly defined lithologic units. The up­
permost unit consists of 10ft of silt and 
silty sand; 25 ft of clay underlies the up-

c 

Scolo 
• ,, "p 

rtrT 

WjjCoy 

~'"' ETI .... 

permost unit Interbedded lenses of sand 
and silt. ranging in thickness from 1 to 6ft, 
occur within the clay layer. The clay layer 
grades into clayey sand in the southern 
portion of the site. 

6.4 Conclusions 
6.4.1 Presence or Absence of 

Contamination 
Detected radioactivity levels were 

comparable to levels in the background 
sample. Radioactivity levels were also 
compared with Waste Acceptance Criteria 
for Radioactive Solid Waste ~I at SW 
SA-6 (Oak Ridge National Laboratory 
(ORNL), 1993). Noneoftheradioactivity 
levels detected in Site Of -35 soils samples 

c· 

Figure 6-2. Site OT-35 Geologic Cross Section 

6-2 
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Section 6 
Sits OT-35-Spent Solvent Dfspasal Area 

Investigation of FourWaste Sites 
Holloman Air Forr:s Base, NM 

Table &-2 
Concentrations of Inorganic Analytes in Site OT-35 Soils 

E901.1-Gamma 
SW9310-Gross Alpha and Gross Beta (pCilg) Radiation (pCilg) 

Depth Gross Alpha 

Location (ft) Result (RL) 

BH-35..{)1 0-2 21.21 (3.97) 
25-27 15.08 (3.83) 

BH-35..{)2 2.5-4.5 4.01 (3.52) 
10-12 12.06 (3.51) 

BH-35-03 0-2 6.61 (3.16) 
5-7 ND (3.0) 

BH-35-04 0-2 7.87 (2.93) 

Note-RL =Reporting limit. ND = Not dete(;ted. 

exceeded ORNL criteria. Radioactivity, 
therefore, is not a problem at the site. No 
VOCs were detected in site soil samples. 
There does not appear to be any contami­
nation at the site. 

6.4.2 Significance of Contamination 
Although there does not appear to be 

any contamination at Site OT-35, Figure 
6-3 is included to show possible migra­
tion pathways to human and ecological 
receptors had contamination been present. 

6-3 

Gross Beta Total Gamma 
Result (RL) Result (RL) 

19.08 (5.18) 0.33 (100) 
19.51 (5.15) ND (100) 

5.83 (5.43) NO (100) 
17.94 (5.47) NO (100) 

ND (5.05) NO (100) 
ND (5.5) ND (100) 

5.95 (5.61) NO (100) 

6.5 Recommendations 
There is no contamination at the site, 

and thus no risks to human health or the 
environment. Therefore, site closeout is 
reconunended.. Preparation of CERCLA 
proposed plans and decision documents 
for public review will be required for offi­
cial site closeout. 
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Table 4-83 

Concentrations of Inorganic and Organic Analytes in Site 38 SoU Samples 

loorpnic rau1ta 

SW60JO • Mmla - -

Cbromium 6.7@ (1.9) 4.1@ (3.4) 5.1@ (3.4) 5.6@ 

Nk:kel 5.5@ (3.8) NO (6.8) NO (6.9) NO 

:z.mc 19 (3;8) 7.6@ (6.8) 14@ (6.9) 11@ (7.S) 

t SW7060 - Anenic (JIIIIkc> 1.6@ (0.37) O.S6@ (0.36) 1.1@ (0.37) 0.73@ 

~ SW142l ·Lad (me*&) 25 (0.28) 0.70@ (0.27) 20 (1.1) 1.1@ (0.27) 

Orpnic rcaulla 

EPA 418.1 • TRPH (mpg) 24.4@ (12.6) 29.1@ (12.1) 1540 (250) 18;4@ 

SW8l40 • Volalllc Olpnk:l (IIJ/kc) 

Mclhylcnc chloride 37 JB (130) 78 JO (120) 52JB (130) 2408@ (130) 

Toluene 7.7] (130) 1;2] (IW) 6.2J (130) 8.9 J (130) 

NOTE: Table pn:scnll only coutilucnla detceled in aoil al litis site. 
@ ~ Measured result is lcsa IbM Ow liiiiCI the delcclion limil. 
ND = Not Dclecled, at lbc reported dc:leclion limil. 
B - Analyae detected in laboraJOI}' bbnlc analylla, no blank aubll"l!Ciion pcrlormed. 
J = Detected below the dcteclion limit. 

- --- - - - - - - • - - - - - - --- -.... 
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Table 4-84 

Concentrations of Inorganic Analytes in Site 38 Groundwater Samples 

BPA 3S3.1 - Nlcntc-Nitritc (mgiL) I 110 (U) 

EPA 36S.2- Totall'hoephonla (mgiL) 0.33 (O.o20) 

SW6010 - Metals (mgiL) 

Antimony NO (0.20) 

Copper 0.047@ (o.tMO) 

Nickel 0.047@ (G.040) 

ZJnc 0.047@ (OJMO) 

SW7421 - Lead (IIIJ/L) I 0.0078@ (O.cJ060) 

NOTE: Table praeDia only tonstltuenta detected In JFOUndwater at tills site. 
@ "" Measured rauk II lea &han frvc llmca &he detection UmiL 
NO = Not Detectal, 11 &he reported detection limil. 

~ 
\ 

I 130 (4.4) I 110 (4.4) 

l 0.084@ (0.020) l 0.19 (0.020) 

0.14@ (0.10) NO 

NO (0.020) O.OS9@ 

ND (0.020) NO 

NO (0.020) o.m@ (0.020) 

NO (0.0060) 0.013@ (0.0060) 

- --- -

to/) 
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Table 4-85 

Concentrations of Organic Analytes in Site 38 Groundwater Samples 

CllloRJfOC'ID 1.3J 

chloride 30 

Tricllloroclbelle 3.1 J (S.O) 

NOW: T•blc praenta only conadtucnta dctcc:cc:d In JI'OIIIIdWIIer at tbia aile. 
J - Dctcded below the dctectioo limit. 
ND • NOI Detected, at the n:portcd detection limit. 
@ - Measured reault Ia leu thaD rave lima the dcledion limit. 

- - - - - - • 

2.liJ ND 

49 (S.O) 18@ (S.O) 

2.8J (S.O) ND 

- - - - - - -.. · .. - .. · -
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Table 4-86 

Groundwater Analytes Detected Above Risk-Based 
Action Levels at Site 38 

·W];"_,_,_.t:::~!1J!III~Mi~~"~RV?~~~07rmrilig@f"fr.~Ir:w~ffii- -- ~ 
~IT- 1'~',;) ·q;'l "'. t····' '""'''"'if'~ ,.·; .,.,~::_,":"(lzy.<:·fir.•t·"';;''>;j'h•<!:'-""\'"'~f~""f" 
h..;;;~~~~~%B.fiX{~ --~ . .::~\~ ~~~it.¥-H:;f~~~J.~i~~~~~~@Ui~:S"~~~ 
z~:~<:-m:~~-'f%'f.27C:hii?--lf:::~.q~~ , 1F"'4.'iqji\j<;-.(• &...: ~ • :¥ ,..,,t}.V)"6,i. .A~~~~---~):' '~·;;~.; ~. ,, .. :::,,:-,.,.' ,"" ' ;.: /. • ·~ ~..,-~ ;.:::/3 ,""§:""-:f , ,-;.o' .:> '"~ ~ -~ r '' • .-";',...,• 

i~"~~;.;~~z~~~ ~g1 ~~~~i~JJ:4~®:f~fs.~,.\f.~~;l~fi.%~~~~ 0~~~~~~; 

Antimony MW-38-02 0.14 @ 0.01 

Fluoride MW-38-03 2.1 2 

Methylene chloride• MW-38-01 0.03 0.005 

Methylene chloride• MW-38-02 0.049 0.005 

Methylene chloride• MW-38-03 0.018 @ 0.005 

Tricblotoethene MW-38-01 0.0031 J 0.003 

Note: Rtnlt llllitl wre cb.lnpd to match action lcYclllllits ror this table. 

@ • Meuuted result is lea than five limes the- detcctioo limit. 
1 Methylene dlloride was determined to be a laboratory COIIt&!llinant in a QA/QC review and ia, therefore, not considered to be above 
tbe actioa ~I ill samples from the lite. 
J • Detected below tbc detection limit. 

4-389 
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I I I -
I I -I 
I I I : 

I PROJ(CT HOLLOMAN AtB Rljrs FOR 29 SITES HM !«), SB-38-01 

... -~ 

:: 
~ 
~ 
~ 

':: 
-
::::._ 
r-

~ 
f--= 
' f:-
!-
r--
=--
~ 

r= =---
i:: 
I--
!-

~ =---
~ 
r-
I--
f-

I= 
f-



DRILLING LOG r---~----------------------------------~------------------~~--------~~-----------,~ 
JtOU NO. ~ 

HOLLOMAN AF'B RI/FS 

I! I!. I I I !II 
I I I 
I lit 

- 1 """ • • SILT, 01 OIIOYI -: 
11--+-------~------------~ 

·:·.'· •• : SI.N.Ot _, pate orange (IOYR S/2), very 
•.• ·• · _ f!fte grolned, ctorty graded, dry. (SP) 

. ·.'·:.'·.' I 2-= . . . -·. ·.:·.:·:·.. = 
. ·.·.·:.· -13-:: 

... . . . : ... ·-= ..... 14--:: 
· ..... ·.·.. --
.·.·:.·.· -
:::\:~::::-: 15~ SAND, OJ ob-. 

~-. ·:·:·. ·.. '6--= 

::>/{: 171 .. ·.· = ·.····. -.. ·.·. 18,-= ·.·.·:-·.· -­.·.·.· .· .. 

-:::}:}:: 19~ 
\::::::::::: 20~ SAND, aa above: have rvst color staining. 

:}:::::::::: 21~ 
.:·:-:.:·.:·. 22~ 
.·. ·:-·. ·. -
.·.·.· · .. · .. 23_:. 

.:·.:-:·.:·.:·. = .. ··· -
·.·.·:.·. ·. 24-: 
·.· .. ·.·. -
·.·.··.·. : 
·:· ·.'·.'·.'· 25-= SAND: greyUh-orange (IOYR 7/4), fhle to 
. •• ·• · • - ....-, fine, poorly gtaded, wtl. (SP) ·.. .. -... ·.·. -

.·.·.·.·.· 26-: 
..... ·.·.·._-... · .. 

FILD $Cm:IIIG 
t!;Sit'IS 

4 

HS=O.Oppm 

HS:O.Op""' 

SB-38-01 
SII£IT 2 

HTH Of 2 SH[(T'S 

9qi,!LH.Q34 4;10,,lQ~ I~·Ojl.O It 
-001 Coritpesite of 1 0 

2b rt Oit ~.0 " 
intervals 

35,50 

35,50 1 .S/2.0 It 

l-:...:..,·,...·-'127--1-~--------------+-------4------+----+-----tTD= 27.0 ft -= -
II'IIUcr HOLLOMAN AFB RI/FS FOR 29 SITES I«U HO. SB-38-0 1 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I .. 



I 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
f 

DRILLING LOG HCU 110. 

SB-38-02 
I. toWAiir IIIII£ RADIAN CORPORATION I z. Dlllt.lJJG suatomi.C!llli s 0 UTHW EST ENG INC $11[[T. I 

or 2 SimS 

1 P~~JJEt!t-ioLLOMAN AFB RI/FS fOR 29 SITES 4. LOCJ.lllll ·38 
s. !WI; or rw:.t~ ART VALTIERRA &.ILI!Uitt~Ji~n otmu.'llQI orWI.I. HOLLOW-STEM AUGER 
1. SQB, • 'lin$ !f. 1IIPIG BOREHOLE DIA. · 7.5' I. HOI! LOti'rioN 686052.~4(Y), 532156.26(X) AND $loiiPUC tQ(M'IICIIT 

t. SIJti'Att ElLVA'I'IQII 4060.73 
10. DATI STI.RTQ) 2 4 SEP 9 1 Ill. DAT[ CN\EitD 2 4 SEP 91 

12.~nawcs IS. llE!'nl ~ATEII IJit:OUKTDif:D 22.5 ft bgl 
ll. !mil DRI\UD IIIlO ROtX 16. llE!'nl TO WAT£1 olNO tuPSED llW[ AFTI:R llR5UJNG Clllli'lf!D) 

u. JOT.Il \I(Plll or tru 2 5 ft. 17. OJlO WAIU Lml. ~ (SPECifY) 

I I. GtO!ttliiiCAI. SAIII'US OISTU1B!Jl J UJroiSTIJI9ED 1 ,, TOTAL I«JidiO or em: eox£S 

ZO. SWP\.D rat Cll£liiCll. AIIAL YSIS voc lo(UlS OIIG {SP£CII'Y) OMR (SPfCfl) I OllD {SI'EClfY) 121. TOTAL CO.E 

I I 11£CD'i£Rr% 

l2. t:oosmoN or HOO: IIACKtl.UD WOio'ITOIIING '«U. Olll• (smlfY) 23. SICIUIUIE or ltSP£C101 

GROUT HTH 
FIW SCiWliJtG liEOitCH SAII'l! AHA!. \'lUI. II. OW 

00'111 OCSCRIPTIOH OF WAmiAI.S nslllTS OR CXJII( lOX NQ. SAIII'I£ NO. COliii1S ROUJII:s/R(CO..url 
0 b c d • I ' h 

I I I : SILT: greyish-orange ,I I OYR 7 ~ ~· dry, low HS=2S.Sppm 91JULH038 6,6,10,9 !i.~~~ol 1~dor I I I plo.flcily (grOYtl fill from 0-0.3'), Sta5.4ppm -003 
I I I - stoln on surface above boring. (ML) 
I I I 1-= I I I -I I I : I I I 
I I I 2-= I I I 
I I I : I I I 

•••• 3,4 1.8/2.0 II I I I - SII .. T: moderato ytllowioh-brown (1 [)YR HS=8l.Jppm 
I I I 3-= !1/4), low plosllclty, dry, gypsum layers. VOA sample Interval 
I I I 

= 
WL) 2.5-4.5 rt 

I I I 
I I I -I I I 4--= I I I 
I I I 

= I I I 
I I I -
I I -
I I 5- SILT: very pole oronge (!DYR 8/2), low HSeS.7ppm 11,10,7,8 1.7/2.0 It 

= I I plos!icily, dry. (ML) 
I I -I I 6-= I I SILT: llgt\t brown (SYR S/6), low I I -
I I :. plosllcily, dry, gypsum mottling, some cloy. 
I I (lolL) 
I I -
I I 7-
I I = I I I - SILT, aa above: cloy conltnl Increaser with HS=2.7ppm 4,7,7,9 
I I I 

a-= dtplt\. (ML) 
I I I 
I I I -
I I I -
I I I : I I ·I 
I I I 9- CU.YtY SILT, os above: medium plasticity. 
I I I : (lolL) 
I I I -~~If/ I PROJ[CT HOLLOMAN AFB RI/FS FOR 29 SITES IIOll HO. SB-38-02 

.. 
~ 

-
r-..... 
~ 
f-
f--=-r-
t:: 
r=-
f-
t:: 
=-
= -r=-r-
f-

~ 
-::::-
= >-

r=-
f-

= -= f-

~ r-
r-
f-
f-



r---------------------------------------------~------------~-----------.~--~------~% 
DRILLING LOG rus;:...3s-o2 ~ 

I'RO..W' 

• 

~ 
."·.:·.:·\·· ... 
·.·.· .. · . . . . 

HOLLOMAN AFB RI/F"S 
,liSP(~ 

Sllttt 2 
HTH or 2 SHttTS 

FllD SC![DIIIG G[~ $.Wl.t AIMI.l'llCAL DE1TII IO:IIPtllll PI' W.Ttlloii.S IIESu.ts otcaii: .Ouo. s.ll!l'U ~ 

-
c 4 ' I 

- SILTY ClAY: ~~~~ !1<-o'iiJ., (~Yjt 4/4), HSa0.3ppm U ~ULH03l 24,6,24,50 1.11/2.0 It f--1-
-- hlod!lr-91• ptatlcity, moiat, VJ'PSiim mottlin9 -004 compci$ile H!-20" 

(ell on 5 ft inle,.,als ':: 11 . very polo oronvo 5_'JYI!,,!f~!: ..,ry _ 
- fine gral....t, poo-.ty eroded, dry. (SP') -

= f--
12~ ~ ·:.·.·.·. = ~ 

.·.·.· - f-

\jt3~ ~ 
. . . :. ~ 

·.·.· .... 14--= .._ x ~ r 
. ·.. . 15--:= SAND, ao oboYe: polo yollowisl>-orange HS:0.3ppm 29 .so 0.5/2.0 ft t=-" 
•. •. ••· - (lDYR 8/6). VOA. sample 1-

• •• ·• • : interval 1 5-17 II ~ 
·.·.·.·:· 16-:: ~ ........... = ~ 

.rrr ::i ~ 
• ·•·.·•·. 19~ ::::_ 
·.:·.~·.:·:-: : ~ 
~~ : ~ 
. ·. ·.·. ·. 20-:: SAND. 01 abo¥•. HS:O.Oppm 50 0.-4/2.0 It ~ 

- no VOA. colloclod f-
•• • • •• ·.' - because of liHie ~ 
·."·."·."·:.: 21...,.: recovery ~ 

.::::::.::-: 221 \7 @-
{:::::.: 23~ ....... "' " •• §-
. . - t:: ..... ·.·."·."· = ~ 

· ........ ·.·. 24--:: ~ 
... ·.·. : I= 
...... ·. ·.· - 1-

. ·. ·_'. ·. ·. 25-= S,ANO: ligt,t brown (SYR &/4), fino I• ••ry 37,50 ~ 
·. ·. · ·. ·. - n,.. er.r,...., poototy '""""· wet. (SP) t:: ... · .. - ,-

· .............. 26-= ~ 
·.· .·.·.· - I= .. _ ·. ·. = t:: 
·.·.·.·. - ,-

,.....--'~ 27-+------------------+----+-----il----t-------l TO::: 27.0 II 1--
: ~ 
:. ~ 

II'IIO.UI HOLLOMAN AFB RI/FS fOR 29 SITES IIOl( ,.,_ SB-38-02 

I 

J 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I .. 
r:J 

/ 



I 

I 
I 
I 
I 
I 
I 
It 
"-" 
I 

I 
I 
I 
I 
I 
I 
f 

NCU 1«1. DRILLING LOG MW-38-01 
1· t~~Mtoo IIIII£ RADIAN CORPORATION jZ· CWJNG SIJICOIIruCTCI! S 0 UTH WEST ENG INC ~Httl ~ mrs 

l. Ji~UcrHOLLOMAN AFB RI/FS FOR 29 SITES t LOCloo~ ·~8 

s.worDit.I.P ART VALTIERRA i. IIAHUr.IC!IIm DtS~GMAilolc "'DiiU HOLLOW-STEM AUGER 
7 .'5' 

I.J«X.[ l.btlTlON 686092.55(Y), 532175.89(X) 1. Sitthi> tftiB <t ~ ·BOREHOLE DIA.: 
A11D SAIIPIJII& EOI.ft[IIT 

~---------------t'· SUIFAC[ ruYAl'ION 4061 .03 

~-----------t•o.D.ITtstiJt!lll 24 SEP 91 lli.DAltcoWPtrnD24 SEP 91 

IS. DEl'l11 ~UIIDWAltR EJiCO'JIIltR[P 22 ft bgl 

13. IVTH IIIIIU£D IIIlO ROCK 

It TOTAl D£PTH 1.- HOU 30 ft • 11. OTI£1t WAIU LEVEl. WOSURDIEIIIS (SI'ttfY) 

1-__ v;...;oc.;...__+--lll=.II.S::.__+-...;o;...;nu~(sn;..;..tlsY...:..) -+-ono_.:..(SP£O_rr-'>-llr-O-IJG__;(?E:.....Cf'f).....;..-flz•. TOTAL COIIl I I II[COVER"1% 

22. WOSIT10if or NCU WON1TORJHG wtU. OliO (Sfl:cn) 2J. SI®IU!E Qf INSP(CIOfi 

lllll 
..... ..... 
·.·.·.· .. ·.· 
.·.·.· .. 

DEP1ll 
b 

DESCIIIPTION Qf W.T£11WS 

• 
-SANDY SII.T: brown ,(IOYR 5/4), organic 
- with gravois, fill (?). (loll) 

= 1 -1:5A~o.: IOn-~rown .~.10Ytc 1[~1 v•ry fine, 
_ most, crumbly, cleon, poorly graded, 
- homogoneou$. (SP) 

2_:. 
-

X 

= ~hongn fo brown (SYR 6/4) with whito 
-mottles. 3-:: 
--

4-= ----
S-:: ton zone (-1'), minor colicho. --

.. ·.·.·.· -· . . . . 6-:: changes to brown (5YR 6/4), minor 
..• ·."· ·. •. _ colicht. 

·.·.·:·.··: = 
··- .. 7-.. .. . . . . . . . . . 
. ·.~·.· .. · ·. · .. ... 
·:-.· .. ·. ·. ... ·.·.· 
·:-::·:·: 
.... ·.'·:·: ..... ·. ·. ·. 

= - thongu to SAND: fine to medium, clean 

a-= :. 
-

g_: 

= --

li(OT[CII SAII'lf ~Y1TC.II. 
OR COli( lOX NO. SAIII'I.E MO. 

t I 

I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES 

3.0/5.0 ft 

~.0/5.0 fl 

HOI! NO. MW- 38-01 

ACD 

--
I­
I-

f:_--
= -
= I-
I­
f-------
;::: 
I-

f=-
f­
f­
f----
= -
f---
1-
1--
=----
1=­
r= 
f­
f-



DRILLING LOG 
HOLLOMAN AFB RI/FS IIIISPrtlal 

·.··.·:-:. = 
:·\~:\·-~· 11~ 
............... : smell (1•), b~·~~ (5YR 4/4), hard silt/ 

.:·\·\·:. 12:. ... ry fine 801\cl zone. 

.·.·.·.. = 
• · · · · 13--: some ton zones, more of o ton-pfnk 

/::!:. ,.~ '"' .,., .... 
.··.:·:-:·.:·: : 

15 _ s.t.HO: ~n I$YR 6{.~): very line, cath:he - z-•• in~dod with SILT: brawn (5YR 
: 5/1), !iJPII\Im crystals pnosonl, na looae 

.•• , 16 _ taJ\<1, all caliche, very hard. (SW) 

. . .. : 
: 

. . 17""":: 
-.. . . : 

'• .. 18-: 

.. .. 

: -
19 -ISA!:flf: ~ .. •-;reen J~YR 7J•J. to vr41'f-

- r-tlow (5Y 1/ -') lamln4o, fine to v..-, fl,e, 
: blade sfrecllrt, moist, loote, crumbly. (SP) 

20 -f~D aft<ll H.T: lnterl>4cklo!l, ton to b~wn 
- to rod brOwn, prodOfl\lncnlly sand. tome 
-- callct\e, Mnd '' very fine to medium, 

21_- onmge to yellow staining at 20 
.. • · _ -zt ft. (SW) 

: -
.. ·. • .. 22 -I SAM!r: btown. ~~ ~.J"-4}, _line to medium, 

....... ·.'·.'·. : <:l<oon, w.t, svb,...unded. (SP) 

· ........ ·. 23-= 
·.·.·.·:.· -.. ··. = . . . -
. ·.· ... ·..... 24--= 
::.·. ·.· : 

·. ·.. 25_::. 

· .. .-::-~·:::: ~ 
.. ·.·.· 26-: 

·.·.· -·:.· .. ·. ·. -
.·:·.··.·:·. 27-= ..... -

·.·.·. : . . -

~ SCIItDiiNG 
ttsitb 

d 

~ WI'U Allloi.YOOL. 
oa COil ao.c 110. SIJII'II 110. 

• I 

I.IW-038-01-
27.5-30.0 

IP'IIO£! HOLLOMAN AFB RI/FS FOR 29 SITES 

SI!(IT 2 
ACD 01 3 SI(IIS 

J.0/5.0 It 

4.5/S.O It 

3.5/S.O II 

-water at 22.7 4 fl 

HOLE MO. MW- 38-01 

I 
~ 

= 
J 
I 

~ I 
~ 
1::- I I= 
\=-
t: 

I '-

~ 
1-

~ 
'::... I = :: 
;::-

I ~ 
~ -
= I -
~ 
~ 
~ • = = ;::-
t I I=-
I= 
~ 

I I=""" 
I= 
I=-
t: I r-

1::-
~ 

I ~ 
1-
t: 
::_ 

I 1-
f:: 
1-

I=""" 
t-

I I= 
'--

r: 
~ 

I .. 



I 

I 
I 
I 
I 
I 
I 

• j 

I 
I 
I 
I 
I 
I , 

Ia£ MO. DRILLING LOG MW-38-01 I'IOJtCl 
HOLLOMAN AFB RI/FS T WISP(CTOR Slfil 3 

ACD Of' 3 5HEilS 
FlQJ) SCilU!iiNG GI:OltCH SllfLt AHAlYlXAI. llOir D£P1ll ll£SCii!PTKlN OF IIAT£RIALS RESIII.TS OR COl( 1000. S4IIPl£ NO. cooos ROi.IIIKS/i(CO'I[RT a • t d • f 

' h . .. . . -
:::::::::::.::· 29~ 
.·.·.·:·:·. -·.·.·. = 
.... ·. ·. 30--+--------------+----+-----+----+---~T0=30.0 ft -= 

31-= 
: -

32-= 

= -
"3 -'"')-= 

: -
34--: 

= 35-= 
: -

36-= 

= -
37_:: 

: -
38-= 

: 
-

39-= -
: 

40-= 
: 
: 

41----: 
: 

42-= 

= -
43-= -

= 
44-= 

: -
45-= --

: 

I PROJ[CT HOLLOMAN AFB RI/FS FOR 29 SITES HOt£ NO. MW-38-0 1 

"' 2 



I 

I 
I 
I 
I 
I 
I 

• ..._.., 
I 
I 
I 
I 
I 
I 
I , 

.. 
DRILLING LOG 1101.[ NO. 2 MW-38-02 

I. COIIPIIIY llloll£ RADIAN CORPORATION 12• IWIUIHG ~ SOUTHWEST ENG INC SMEIT I 
Of 3 $I([1S 

1 PIO.ICIHOLLOMAN AFB RI/FS FOR 29 SITES ~ LOC.Imll 38 
s. !WI: or DRlWl ART VALTIERRA &. w.WACTIIP'S DESWTIOII or~ HOLLOW-STEM AUGER 
7. SIZIS· Mil lYPU Ct l)IWIIi BOREHOLE DlA : 7.5" 1. HW LOCATIOIC 685992.12(Y), S32222.78(X) Alii SA!iPU*O EWMHT 

9. SIJRUct ruVATlOII 40 6 1. 1 g 

10. tlo\Tt STAR!Ul 2 4 SEP 91 I''· DAlt COII'!DtD24 SEP 91 
12. OVDMDVI TittfJI!SS 15. DIJ'Ilf QIOIIHIIWATIR EliCOlJN1mll 23 ft bgl 
11 00'111 laUD !liTO ROCK 16. DIJ'Ilf TO WATIR Allll [UPS[]) nWI: ArT£R Df!IUJIIC CXliiPI.CltD 

04 NOV 91 26.32 ft bmp 

14. TOTAL DEr111 rE HOI! 3 Q ft. 17. 000 WAIIR LEVU IIASURDIEHIS (SPECIY) 

11. t:t0Ttt1141C.U SolljP\IS p1S11JRB[l) J ~~~r 115. TOTAL HUIIIIIJI Of CDRE BOXES 

29. SolllrUS ~ CH(Ij!C.U .IN.ll.'i'SIS VDC I(UlS OTIO (SI'I:Ofl) ono (SPEClrr) OTlO (SI'I:Cfl) flt. TOTAL COR£ I II[CI!V[Rl' 
% 

22. tvosmoll Of 1101.[ W:Kf'lU£0 WOHIIORII«l wtl.l. OTIO (Si'EelrY) 21 SIQIAT\K or ~~SPECTOR 

X ACD 
fUD sca£EIIIHG CI:OTtCit s.Aifl.£ AIIALYTlCAI. BLOW 

Dt1lll D£SCRIP1Klll or W.TEKW..S R£SUI.TS OR COR£ BOK 110. SAlll'l! 110. CO\JIITS R£liiJ!KSjR£COV£RY 
0 b • d • , 9 h 

- SILTY SAND: Vtllo'W-orongt _(1 OYR 6/5), 3.:!.s.o tt = . .4. : v•ry nne. some ribbons, firm, moist., moy bt o 10n~ 
crumbly, so11. (Siol) 1llt (borderllnt -. ' .. 1-= =-.. 

: i--.. 
~ -

. ' 2-= =-
' . . ' : = . . - chongn to light brown (5YR 5/.; ), with ~ .. 3-= white mottles t,_ 

: i--
t-- ~ .. . . 

4-= -
. . .. - =-= -,__ .. - f:.-5-:: 4.0/5.0 It i--- ~ .. .. - Jom• gyp$um erydals; grod•s to . ' 

s-= ~ 
: ~ .. = i--.. 

7 =-
tl [ 

- grades to CLAYEY SILT: brown (5YR 5/6), -- gypsum eystols, high ploslloily, stiff. (~H) = -
8 - -

SANOY, CLAYEY SILT: bn:>wn (SYR <l/4}, r--- t-
I I I - medium plasticity, crumbly, molal, soft. >-
I I t - {loll) t-
I I J 9-= ~ I I t 
t I I - i--
I I I - i--
I I I - i--- i--I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES ltOil NJ. MW -38-02 



DRILLING 
HOLLOMAN AFB RI/FS 

I I I 
I I I 
I I I 
I I I 

II 
= = 

· .. ·. · · :I SAND: kin ~10YR ~72~ clean, moiot. tine 

.:·::.:-::-::-: 12-:: to medium 11ralned. SP) 

.. . = 
.·.•. 13' __ -·.·.- '-= .......... _... : 
. . 14-= 

::}::~:::::. ~ 
· · 15 _ SAHD: ton fJOVR 11/2) to brown (5YR 

·."·. ·."·."·."·. - 6/ 4), very 'nne to medillm zones, caliche 
. . . : dominant, tome brow" zones, some silly 
. ·.• . 1 6 _ zones, mainly a cleGn, poorly graded sor\d 

• . _ collche. (SP) 

~::::}:\: 17 ~ 
.. ···-­.. · •. -
·::::::/:::· 18~ 
\-::-:: •. ::· 19~ 
·.·.·.·.· = 
11. '1 I 20-.....J -I"""'""SAIND=?.Y"".....,., SIILT .. :""'b_ro_w_n_("=S'YR""".....-.,5/6"""),.~1o-w---t 
I I 1 - plasticity. (loll) 

11 I I = 
·. · ... ·. ·. 2 1-~ -""'5»10""'""':-,-:ton-r\{o.,..o.,.ln-.-.,.,( I'""O~YR::-::11'"'/'=iY,.-.-.-o"""l;c-:h-•.-::li-ne-• ..f 

·. •• .. •. . : clean. (SP) 

1."_·:.·_.:._-: .. :: 22 : SAHD: brown ,(SYR 4/6 ond ton {10VR 
- 11/2}, lnfwi><l<lded, medl"m grained, moist. 

~-.· : clean. {SP) 

~ 23 -1:5_AND: ol;...- (5Y 6/~)~ clean,. fine to very ... ·:·:· = fiM. wet. poorly 9raded. (SP) 

. : .:· ..... 24-= 
·.·. -

·. ·:-·.. : 
~ 25 -I$1.Nll: very lne, ton and brown. soturohd: 
. ·.'·."·.·. . : (SP) 

·.··:-.· .. ·. 26-= 
. ........ : 
.. ·... -
.. ·.:. 27-

·.·.·.·.·.·. -.·.·.·.· = .. •. -

LOG 

• J 

WW-0311-02-
27.5-30.0 

I NO.Lcr HOLLOMAN AFB RI/FS FOR 29 SITES 

HOU NO. 
MW-38-02 

SHm 2 
ACO or 3 SI([!S 

looks 'stressea 

\7 
-woter ot 23.82 II 

IIOU l«l. MW-38-02 

I 

J 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I .. 



I 
• 
·~ 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I , 

DRILLING LOG HQICJIO. 

MW-38-02 HIOJ£CT HOLLOMAN AFB RI/FS I Wt:CTOR Sl££1 3 
ACO or 3 SI([IS 

FlQD SCPLEliiHG GEOltCll S411U .IIIAlY1IC,I( ILOW I(P11I D€SCRWIION or 11.1mws R£5llTS OR COR£ 101 110. SAIIPl£ No. COUiiTS REIIIRICS~CSMJY • b e d • I ' h ·::··:· ..... = 
\:::_:::_:::_::. 29 ~ 
... = 

·.· .. ·. ·. 30--+-------------+-----+----+---+---fTD= 30.0 It -= 
31-= 

: -
32-= 

= -
33-= 

= -
34-= 

:. -
35-= 

: -
36-= 

: -
37-= 

: -
38-= 

: -
39-= 

: -
40-= -: 
41-= 

: -
42-= 

: -
43-= -: 
44-= ---
45-= 

: 
: 

I'ROJEcr HOLLOMAN AFB RI/FS FOR 29 SITES IIOl! NO. MW-38-02 
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lltU 110. DRILLING LOG MW-38-03 

I. COIIPA!IY IIIII£ RADIAN CORPORATION 12. IRWIIC SIJICONTUCJtl SOUTHWEST ENG INC $1!1Dj or SlmS 

3. I'IO.Jtt'THOLLOMAN AFB RI/FS FOR 29 SITES 4. lDCAliOM 38 
$. JWoE or DWn ART VALTIERRA " IIN«lFACl\llo's DESW1101C or iNIU HOLLOW .... STEM AUGER 
7. SI2IS Nil l!P£5 or D!IILUIIG BOREHOLE DlA • 7.5' a. Hlilf UlCA'OOI 68597 4. 75(Y), 5321 68.57(X) .1!111 S.\III'\JI; E~PIIENT 

;. SUirAcr nmTIOII 4060.72 
10. DATt SIARIID 2 4 SEP 9 1 I''· a.tt cowi'lETtD24 SEP 91 

1 Z. IMIIIUIIDO 'llllCXlCS 15. ~ GROUNDWA'ln DiCOUMIDtD 23.08 ft bgl 
11. Cl1'llt [JIIJ!O IHTO ROQ:: 1 &. ~ TO 11A'ln 00 !WSED llli£ N1U ORIJ.JjG COWPIIIED 

04 NOV 91 25.88 ft bmp 
U. TOTAl IIEP1It Cl HCU 30 ft. 17. OTlO WATtR lML loaS!!REWE!m (SPECifY) 

11. Q:tJ!tOIIICAL S&III'US 01SMBED I UIIDIS1U!IIED 11'. TOTAl t«JIIIO or COM: BOXES 

20. !54IIM Fat CltDI1C.ll AIII.LYSIS voc WOAI.S ann (SPtm) OTI£K (SPf.CIIi) OTI£R (SPt:tlrt) 121. TOTAL CORE I llCOI'EI!Y:; 

22. IVQSiliOH or 1101! BACXf1UlD IIO!aTORII«l WEll. onn (SPtorr) 23- SIGNA'M£ or IISPI:CTOR 

X HTH 
FllD SUIDIIMG GtOltCII SAII'LE ~YllCAL BlOW 

D£l'1lj DESaiiP!IOM Of IU.l!RIAUi Rf3ULTS OW C()R[ lOX NO. $Ail'ti NO. QOIJIITS R£11ARKS/li(COV£1!T 
• b < d • I v h 

I I -
I I -
I I -
I I 1-= I I 
I I ::. 
I I -I I z-= I 

I -
I = I 
I 3-= I I 

I I --I I = I I 
I I 4-:: I I 
I -
I -
I s-= I CV.Y!:Y SILT: polo yollowish-orongo 9,10,9,7 1.6/2.0 ft 
I - (!OYR 8/6), modium plasticity, dry, 
I = some caliche. (~l) 
I 

6 -: : ·-:: 
ll --

7-=-: : I -
I I I = I I I a-= I I I 
I I I -
I I I -
I I I -
I I ·I 9-= I I I 
I I I -
~0/ -- I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES 1101! 110• MW-38-03 
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DRILLING 
HOLLOMAN AFB RI/F'S 

fine to ._,., line groined, 

HOI£ Ha. 

MW-38-03 LOG 
5HfiJ 2 

HT H or 3 SIC1TS 
ll[lJ) $QIUllltG GlQitOI ~ /.lw.~ ll.OW 

QalS 0t CO.: lOx liQ. ~ 1111.. C!lliH!S 

d • ' 

24,41,42, 
so 

50 

4,22,36,50 

~'~!Mer HOLLOMAN AfB RifFS fOR 29 SITES HOl[ MO. MW-38-03 
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r-------------------------------------------------------------~--~-----,~ 
HOli NO. ~ DRILLING LOG 

I'JOJECT HOLLOMAN AFB RI/FS 

ornM ll£SCIUPTilK or 114l!RIAI.S 
0 b • 

·:::::\:\. : 
.. 29-= .·.···.·. -

tNSI'[CJCII 

FlQl) SCI!(OIIHI; G£01(1;11~ 
1£51115 OR toll£ J1)X NO. 

d • 
~Y'Ilql 
SoiiiPI.£ NO. 

I 

MW-38-03 
Slm 3 

HTH or 3 SHI!lS 

· ........ ·. = 
·. ·. · · ·. · . .30--+=------------+----+-----t----+---;ro= .so.o n 

: 
31--= ---
.32-= ---
33-= 

: 
-

34-= 
: 
= .35--: 

: 
.36-= ---
37-= -

: 
:sa-= -

= .39-= 

= -
40-= 

= = 41-

= -
42-= --
4.3-= ----
44----
45-= ---- I PROJt:CT HOLLOMAN AFB RI/FS FOR 29 SITES HOU NO. MW-38-03 



I 

ELEVATION GROUND WATER PROJECT J 
RI/_F"S HOLLOMAN Af"B 

DATE INSTALLED I ISTAIItiD I COioiPU:TED LOCATION (Coordinates or Stotion) 

24 SEPT 91 38 
I 

ELEVATION TOP Of' CASINC 
4062.85 

SIGNATURE or INSPECTOR/INSTALLER 

ACD 

DRIWNG t.IETHOO WELL NO. (01 shown on drtn•il,g: •Ill• .,d file number) 
HOLLOW STEM AUGE:R MW-38-01 

I 
MONITORING WELL CONSTRUCTION DIAGRAM I 

{ALL I.IEASUREI.I£HTS YROI.I GROUND SVRf'ACi) 

PROTtCTIVE CASING 

TYPE OF I 
PROTECTIVE CASING: Steel Lock box 

-r---roP or WELL 
,. = t GROUND SURFACE 

PROTECTIVE POSTS STICtUf': _bL ft. 

CASING 
' 

CONCRETE, PAD 
DfAWETER: 2 in. . .. WIH.-4..CL. THICI<HESS ,._v 

I 
I .... 

~ TYPE OF PIP£ JOINTS: [ly:~h Thr!lgde~ Sl:!!EEH IHrQRiojA TIQN 

0 SCREEN CIA.: 2 in 
::::; TYPE Or Bl»>l< CASING: PVC SLOT WIDTH: 0.010 in. 22 ft. 0 

~ "' Type I Portland SCHEDULE: 40 ... IACICf!Ll/GROVT 0STAINL£SS 0 lUX ETC. Cement t.IAlERIAl: !XI PVC 
X STEEl .... 

TOP or SEAL 14.0 ft. bgl 0 OTHER (DESCRIBE) 0 
% ... 
-' 

TY~ OF SE!!.: B!lntQnitst Pell!!t; 

I 

• TOP OF FlLlERPACK 17.0 rt. bgl 

1--
TOP or SCREEN 

~.: 
19.5 fl. bgl 

t::::=: ::· ri!,Tf;FIPA!:;K '""'!ERIAl, 
z ::~· .. 16-40 Colorado Silica Sand ... TYPC: 
~~ -~.!· ~~ f'ILTER P.t.CK ::~::. BAC~nL.L WETHOD: Tremie through 

9.5 "· 
~':I j:;::: .c auger 
~ .::~·7 

~ .::eJ: 3a·s fl. bgl 
!!QTTOW OF BORING ft. bgl 
BORIN() Ow.crt:R 

~ 
7.5 in. 

W~~L D~VtLQPMt~T WATER LEVE~ SU~MARY 

I 
I 
I 
I 

t.jETJ;OD: See Well Develoemeot Record WATER LEVEL t.j£ASUR£t.IENTS 

TIWE SPENT OlVELOI'IHGI OA TE/TIW£/LEVEL ... t:lQV 91 L 1 ~~~a::i.24 fj, tiiDP 
VOLUW[ OF WATER RtWOV[O: I 
VOLUWE Of WATER AOOED: 

DESCRIPTION or PRED£VELOPW£NT WATER: I 
O[SCRIPTION OF POST D£V(LOPW£NT WATER: DEPTH FROM TOP CASING 

.t.f'TER OEVELQP~oj(HT: ~ 

"' ,.., 
"' I 
0 .. 

I 
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I 
I 
I 
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I 
I 
II 
I 
I 
I 
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I 
I 
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I 

EL[V~TION ~ROUND W~TElt PROJECT 

RI/FS HOL~QMAN AFB 
DATE INSTALLED I STARTED ICOUPu:i'£0 LOCATH)N (Coorcilnoieo or Slallo11) 

24 SEPT 91 . 38 
ELEVATION TOP or CASING 

4063.56 
SIGNATURE OF lNSPECTOit/INSTAU.ER 

' 
AC[) 

DfllWI'IG loltTHQD 
AUGER HOLLOW STEM 

WE'-l NO. A" ahown on drawln~a: 
MW-3 -02 

lllle and file number) 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL U[ASUREI.IENTS F'ROI.I GROUND SURFACE) 

PROTECTIVE CASING 

TYPE OF 
PROTECTIVE CASING: Steel Lock box 

TOP OF WELL 
~ === t GROUND SURFACE 

PROTECTIVE POSTS STIC.-UP: _bL ft. 

CASING .. . .. .. . ···; COHCRET~ PAC 
OIAioCETER: 2 in. 

' 
lollN.-A.JL.. THICKNESS 

.... 
TYPE OF PIPE JOINTS: Flysb Thregded a;. SCREEN IHFQBHATIOH a: 

0 SCREEN QIA.: ~ lo. 
:::1 TYPE OF BLANK CASING: PVC SLOT WIDTH: Q.010 ln. 23.0 ft. 0 

"' BACKf'ILL/CROUT Type I Portland SCHEDULE: 40 ... 
UATUIAI.: IXJ PVC 0STAIHLESS 0 WIX ETC. Cement 

::: STEEL ... 
TOP OF SEAL 15.5 ft. bgl 0 OTHER (DESCRIBE) .., 

z 
!::l 

TYPE OF' SEAl= !i!l:n!Qnit~ Etlltl~ 

TOP OF f'ILTERPACK 18.5 ft. bgl 

'· •, 

TOP OF' SCRtrH .. 20.5 ft. bgl r-- ·~·~·· 
,:·~:~ Fli.IE!Iet.!:~ III~RBIAL 

z * ~-~-~ 16-40 Colorado Silica Sand ... TYPE: 
~~ :~~--'-'c.:> FILTER P.t.CK Tremie through "':z ·~ .. BACKFILL WETHOD: 

9.5 ft. 
::Jj 

~~~-~ 
auger w 

ll: 

!8·8 fl. b~jl !!Ul ~ Ut Wj;LL 
·.·.'~···· BOTTOW OF BOf!ING .. · ........... fl. bgl 

BOlliNG OIAU£T£R 

~ 
7.5 in. 

W~l.l. QE;V~l.QPtx!f.:NT WA!EB !.£:VEl. S!.!MMABX 

W(THOO: See Well Oeveloement Record WAT!:R LE\'E:L MEASUREI.IE:HTS 

T IWE SPENT DEVELOPING: 04 TE/TIIoiE/LEVEL 4 l:jQV 2'L'~27L22.~2 fl, t!!!l(;l 

VOLUWE or WATER REWOV£0: 

VOLUME OF WATER ADDED: 

DESCRIPTION or PRED£Vf:L0Pt.IENT WATER: 

. 
DESCRIPTION or POST DEVELOPMENT W-'TER: DEPTH fROM TOP C"'SINC 

Af'TER OEYELOPioiENT: :z 
"' "' ... 
;; 



I 

ELEVA liON GROUND WATER PROJECT 

R!/F'S HOLLOMAN AF"B 
DATE IIIST4lL!D II ST411T[I) II COt.iPL.ri£11 LOCATION (Coordlrtolos or SloHon) 

24 SEPT 91 1500 1700 38 

J 
I 

ELEVATION TOP or CASING 4063.10 SIGNATURE or INSPECTOR/INSTALLER 

HTH 
DRIWNG ~ETHOO wtu. NO. (Aa showrt on drowirtg: title ond fil• numb.r) 

HOLLOW STEM AIJGER MW-38-03 
I 

MONITORING WELL CONSTRUCTION DIAGRAM I 
{All WEASUREWENTS FROW GROUND SURFACE) 

PROTECTIVE CASING 

TYPE 0~ I 
PIIOTECTIVE CASING: Steel Lock box 

r-- TOI' or WELL .. = + GROUND SURF ACE 

PROTECTIVE POSTS STICrUP: _k.L II. 

CASDIG CONCRETE PAD 
Olt.WtTtR: 2 in. . ... .. MIH.--.4..0:_ THICKNESS 

' v 

I 
I 

~ TYPE OF PIP[ JOINTS: Fly:~h Thrf!QQed SC!!EEtl ltjF"QR!,j~TIQ!i 

2 SCAE£1'1 DIA.: 2 in. 

~ 
TYPE OF BLAHK CASING: PVC SlOT WIDTH: O.QIO in. 

21.9 fl. 

IIACI(riLl/cltOUT Type I Portland SCHEDULE: 40 ... 
MATERIAL: IXJ PVC QSUIMLESS 0 WIX ETC. Cement 

:: STEEL 

\; TOP OF SEAL 15.1 II. bql 0 OTHER (DESCRIBE) z 
~ 

~or stAL:l L§." Benton it! Ptllet~ 

I 

• TOP OF F1lT[IIP.I.CIC 1 B. 1 II. b9l . 
_____ TOP OF SCREEN ~ 20.1 II. b9l 

>~ ·~ EI~!EB!!IICK WAitBIA~ 
z: :~:;;: :: 16-40 Colorado Silica Sand "" TYP(: 
~~ :.~.·· t.;!i FlLTtR PACK •.:~: S.ACKFlU loi£TH00o Pour through _,w ~.\ ... 

_u_ fl . 
........ 

~:~}: 
auger ... 

:11: 

~B·o 
II. bljll !!(; Q!ol llf wt;l 

BOTTOiol 0[ ~R!Hil : .c'7:':. :. ft. bgl 

80RiN{ OIANETtR 
.0 

1----l . 5 in • 

WELL QE~ELQP~ENT WATt;B !.EV~L SUMMABY 

I 
I 
I 
I 

WETHOO: See Well Develoement Record W.Al[R ~VEl WEASURCWEI'ITS 

liM( SPEifT DEVELOPING: 0.1. TE/TI..,E/lEVEL 20 Q!;T ~1 LQ2~QL,s.a7 tt. !;!mp 

VOLIJW£ or WATER ~ 4 !:!QV 21 Ll ~~Ql4~.sa 1!. Qmg I 
VOlUWE OF WATER ADOEO: 

DESCRIPTION Of PREO£V£LOPWENT WATER: I 
DESCRIPTION OF POST O£VELOPW£NT WATER: DEPTH fROW TOP CASING 

.IFT£R DEVELOPtJEtH: z 
~ .... I 
Q .. 

I 



Appendix A-6-1 

Portions of: Installation Restoration Program Phase II- Confirmation/Quantification 
Stage 1, Report (April 1984 to March 1985) for Holloman Air Force Base, New 

Mexico 88330, Dames & Moore, March 6, 1987 

Revision Date: November 2006 Revision No. 00 Appendix A-6-1 
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INSTALLATION RESTORATION PROGRAM 
PHASE ll - CONFl;RMATION/QUANTIFICATION 

STAGE 1 

REPORT (APRIL 1984 TO MARCH 1985) 

FOR 

HOLLOMAN AIR FORCE BASE 
NEW MEXICO 88330 

HEADQUARTERS TACTICAL AIR COMMAND 
COMMAND SURGEON'S OFFICE (HQ TAC/SGPB) 

BIOENVIRONMENTAL ENGINEERING DIVISION 
LANGLEY AIR FORCE BASE, VIRGINIA 23665-5001 

MARCH 6, 1987 

PREPARED BY 

DAMES &: MOORE 
1550 NORTHWEST HIGHWAY 

PARK RIDGE, ILLINOIS 60068 

USAF CONTRACT NO. F33615-83-D-4002, DELIVERY ORDER NO. 0025 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED 

USAFOEHL TECHNICAL PROGRAM MANAGER 

LT. COL. EDWARD BARNES 
USAFOEHL/TS 

USAF OCCUPATIONAL &: ENVIRONMENTAL HEALTH LABORATORY (USAFOEHL) 
TECHNICAL SERVICES DIVISION (TS) 

BROOKS AIR FORCE BASE, TEXAS 78235-5501 
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OIL & CREASE, 
SlTE Toea AND TOX 

1 3W 

50 lW, 5S 

51 lW, 65 

13 

18 

32 8S 

31 lW, 9S 

TA,BLE 1 

CHEMICAL SAMPLING EVENTS 
HOLLOW IJ'B, NlN MfaiCO 

PHASE II, STAGE l 

PHENOLICS PESTICIDES b 

3W 3W 

lW, 55 lW 

lW, 6S 

lW, 95 

Note: W ~water sample, S • soil sample. 
asotls not analyzed for roc. 

TRACE METALS 

3WC 

cl4 AND 
TRITIUM 

85 

hAldrin, DDT isomers, dieldrin, endrin, heptachlor, heptachlor epoxide, 
lindane, methoxychlor, diazinon, malathion, parathion. 

CArsenic, chromium, cadmium, lead, nickel, silver. 
dArsenic. 
etotal arsenic by EP toxicity extraction. 
ftotal chromium and hexavalent chromium. 
&Total chromium and hexavalent chromium by EP toxicity extraction. 
hTotal lead. 
iTotal lead by EP toxicity extraction. 

[15] 



OIL 
SEPARATOR -s 

SITE 51 

I' t:OII 

: 

EXPUNATION: 

+80~1"' LOCATION AND 11\JMU 

...d>._I'()NITOIUNG WELl LOCATIOII AND 
'rHU118U 

OIWIIMC AHUENCE: 
Tl TLED: SUII'O'ET ,.AT 

8T: IUIIII.UCOlLINS/ASSOCIATU PC 
l"G I NURS• SURVlTOIIS 
AI.AI«)fOORDO. NEW "lXICO 

OIWIING NO.: "]7Z 
OAT(: IG--18·8~ 

r.r~··• C• 70,,, 
•• 70.1 1.1!. 7~.0J 

AV~-

[24] 

--Scolt b\ Fttt 

!50 ---0 100 

SITES 51 

Dam•• & Moore 

F l9ure 8 
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WELL 
NUMBER 

lWl 

1W2 

1W3 

13Wl 

18W1 

31Wl 

SOWl 

51Wl 

DEPTH 
~ft) 

58 

40 

34 

20 

20 

38 

19 

19 

~ ._; 
TABLE 2 

WELL COt{STRUCTION DlSTAILS 

WATER TABLE 
ELEVAtiON GROUND 

( 10/02/84) SCREENED INTERVAL ELEVATION 
(ft) ~ft~ (ft) 

4084.79 4062.2- 40B7.2 4120.2 

4079.45 4059.2 - 4084.2 4099.2 

4077.22 4057.9- 4082.9 4091.9 

4071.94 4058.6 - 4073.6 4078.6 

4069.84 4054.8 - 4064.8 4074.8 

4080.34 4063.2 - 4083.2 4101.2 

4064.56 4051.1 - 4066.1 4070.1 

4064.90 4051.2 - 4066.2 4070.2 

[35] 
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TABLE 4 

SlH4ARY or CONSTITI£NTS AB()VE OCTECTION IN VATER SAMPlES 

STAOOARO DETECTION 1£ll NUMBER 
PARAMETER USEPAa t£W I£XIcob Lf.IIT LIMIT !Wl 1W2 IWJ 5IW1 IJWl lBWl JlWl 

Arsenic 0.05 0.1 l'llg/l 0.01 d d d -- 0.01 

Cadmium 0.01 0.01 l'llg/l 0.01 0.09 0.21 0.24 

Nickel -- 0.2c rag/l 0.1 0.2 0.4 0.5 

Lead 0.05 0.05 mg/l 0.01 d o.OJ o.os -- -- -- d 

Silver 0.05 0.05 mg/l 0.01 0.10 0.18 0.21 

~ Chro111ium (hexavalent) -- -- lllg/L 0.004 -- -- -- -- -- 0.007 
~ 
0 

......., Oil and grease -- -- ~g/l 601J. 4,200. J,400. 5,300. 85,000 -- -- 15,000 

TOC -- -- j.J.g/l 1000. 14,000. 24,000. 7,000. 68,000 -- -- 170,000 

TOX -- -- IJ.g/L 10. 140,000. 200,000. 220,000. 27,000 -- -- 17,000 

Phenolics -- 5.0 j.J.g/l 10. d d 20. 290 -- -- d 

assfe Drinking Water Act (42 USCA §JOOf et seq.). 

bNew Mexico Water Quality Control Commission Regulations (does not necessarily apply to discharges to ~ater ~ith an existing TDS of greater 
than 10,000 ppm). 

cstandard for irrigation use. 

doenotea value leas than the limit of detection. 

56.Wl 

14'11,000 

95,.000 

12fi 

d 

-- - - - - - - - - - - - - - - --
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TABLE 5 

SUMMARY or CONSTITUENTS ABOVE DETECTION LIMITS IN SOIL SAMPLES 
(CORRECTED FOR PERCENT MOISTURE) 

PARAMETER 
BORING/'tiELL NO. CARBON-l4 ARSENic a LEA08 OIL .AND GREASE tox PHENOLICS 

AND DEPTH ~ 8ci/gl ~mg/Ll ~mgt!L2 {ma/kg~ ~!!!QLkg.~ {!!!9L~<92 

Standardb 5.0 5.0 

Detection Li111it 0.01 0.01 7 5.0 1 

1381, 0-1' 0.04 

)161, 5-6.5' c c a.z c 
3161, 7.5-9' c 40 c c 

3182, z.S-4' c c 7.7 c 
:n8z, 5-6.5' c 25 7.5 c 
3182, 7.5-9' c 32 7.4 c 

31'111, 2.5-4' c c 8.1 1 
31W1, 5-6.5' c 44 42.5 c 
Jl'lll, 7.5-9' c c 7.1 c 

5181, 5-6.5' 39 7.0 c 
5181, 7.5-9' c 30.3 c 
5181, 10-11.5' c 9.0 c 

51'111, 5-6.5' c 50.0 c 
51'111, 10-11.5' c 6.4 c 

JZBl, 10-11.5' Z40t194 c c 

328~, 7.5-9' e 16 c 
3282, 10-11.5' c c 24.7 

3283, 10-11.5' c c 7.7 

3264, 7.5-9' 9 c 
J2B4, 10-11.5' c 15 8.0 

5081, 5-6.5' 1192 c c 
5081, 7.5-9' 4265 c c 

50W1, 5-6.5' 160 c 17 
50Wl, 7.5-9' 3700 c c 
50Wl, 10-11.5' 1143 c c 

asBIIIp1es have been extracted for EP toxicity according to Method 1310 published in 
USEPA Publication No. SW-846. 

brederal Resource Conservation and Recovery Act of 1982 and New Mexico Hazardous 
Waste Management Regulations are nearly identical. 

COenotes value less than the limit of detection. 

[41) 
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d!!: 

1-
LLI 
LLI 
IL 

~ 10-
%: 
1-a.. 
LLI 
0 

~~-

20-----

HOLLOMAN AFE3 
BORING 51-BI 

SANOY CLAY AND COARSE GRAVEL 
~~~~----------------------------------2~' 

VERY SLACK TARRY SANDY CLAV 
TRO 

SILT AND CLAY 
~~-~--.:........;....;_~_:,_:...;_~~-..:.......::...;...:....... ________ 7,0' 

TAN AND PINK VERY FINE GYPSUM SAND 

sc 
WITH YELLOW CLAY 

NOTES: 1. WATER ENCOUtiTERED DURING ORILLING AT 5.3 FEET. 

2. H~ READINGS WERE NOT RECORDED DUE TO 

EQUIPMENT MALFUNCTION. 

LOG OF BORING 
Damee & Moore 

PLATE C-8 
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o---..... 

5-

m 
~ 10-
::z: .... 
11. 

"' 0 

1!5-

20---...1 

HOLLOMAN AFB 
BORING 51-WI 

~~--------------- o.o' (~~M) 
GRAY SILTY CLAY ~JITH GRAVEL (STRONG FUEL 

ODOR) (FILL) 

RED TO PINK GYPSUM SAND WITH CLAY 
(FUEL ODOR) 

NO FUEL ODOR 

T.0.=19.5 1 

NOTES: 1. STATIC 't/ATER LEVEL MEASURED 10/2/84. 

0.3 
110.0 

154.0 

LOG OF BORING 
Dames & Moore """' 

PLATE 0-9 _,.) 
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PIEZOMETER DETAIL INFORMATION SHEET 

'"'"" '"'"" '"""" 4 tJ ~(), 2. 
TOP OF WELL CASING ELEVATION 1 03, o3 

JOB NUMBER 

BORING NUMBER 

OttJt(. - ,iU()- o1 

$"/-WI 

DATE 

LOCATION 

CD DEPlli TO I)OTTOI'i OF WELL POINT OR SLOTTED 
PIPE /f.S FEET.* 

0 DEPTH TO BOTTOM OF SEAL (IF I NSiALLED) 3.s- FEET.* 

CD OEPlli TO TOP OF SEAL (IF INSTALLED) .a.o FEET.* 

CD LENGTH OF WELL SCREEN ,.s- FEET. 
SLOT SIZE Q..0/0 

r7\ TOTAL LENGTH OF PI PE _ ___.,P.ICJirl::>o.-..._FEET AT 
\:) ~INCH DIAMETER. 

fs\ T'ff'E OF PACK AROUNO!:~POINT OR SLOTTED 
\V PIPE ~il!jr«Vc./_ ~~ . r 7 
CD CONCRETE CAP. (fjj) !!Q. (CIRCLE ONE) 

CD HEll OF aLL CA~It-IG ABOVE GROUND 
• FEE I. 

0 
PROTECTIVE CASING? ® NO (CIRCLE ONE) 
HEIGHT ABOVE GROUND FE~T. 
LOCKING CAP? em> NO (CIRCLE ONE) 

® T'IPE OF UPPER BACKFILL O:vu•cee# 

® BOREHOLE DIAMETER 7, ~ t;-" INCHES. 

@ DEPTH TO GROUND WATER 9./,3 FEET.~ 

® TOTAL DEPTH OF BOREHOLE /g _J- FEET.* 

® 
@ 

T'IPE OF LOWER BACKFILL .dCB!JNfiJ. 
7 

PIPE MATERIAL,S"cd,, '/(! Stz-4..; jp,ivf" 

® SCREEN MATERIAL SJ, '-/0 &t:~~olfi.. c..._f 

*(DEPTH FROI1 GROUND SURFACE) 

7f ;'( (Wm fUr.>. /0 f t:f- fee 7'GOI VE CftSiAJ4) 

PIEZOMETER INSTALLATION DETAILS 

Dames & Moore 

PLATE D-5 
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INSTALLATION RESTORATION PROGRAM 
REMEDIAL INVESTIGATION 

FINAL 

REMEDIAL INVESTIGATION REPORT 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 

VOLUME I 

CONTRACT NUMBER DACA45·86-C-0043 
MODIFICATION NUMBERS P00007, P00014 

WALK, HAYDEL & ASSOCIATES JOB NUMBER 87-3781 

DECEMBER, 1989 

UNDER CONTRACT WITH: 

OMAHA DISTRICT, CORPS OF ENGINEERS 
215 NORTH 17TH STREET 

OMAHA, NEBRASKA 68102·4978 

FOR: 

HEADQUARTERS, TACTICAL AIR COMMAND 
HQ, TAC/OEEV 

LANGLEY AIR FORCE BASE, VIRGINIA 23665·5542 

PREPARED BY: 

WALK, HAYDEL & ASSOCIATES, INC. 
ENGINEERS 

NEW ORLEANS MOBILE LITTLE ROCK BATON ROUGE 
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0 20 ~0 GO 80 100 

SCALE IN FEET 

LEGEND 

e MONITORING WELL 

0 SOIL BORING 

G) PHASE II SOIL BORING 

.. PHASE II MONITORING WELL 

-----j SEWAGE/DRAINAGE LINE 

t--1 WATER LINE 

WH&J. 1012 tREY,3/UI 

r--, 
1..-...l 

GAS LINE 

STORM DRAIN 

UNOERGROLND 
TANK 

9-2 

• MW5 

FIGURE 9-1 

SITE 51 

OLD AGE REFUELING STATION 

CONTRACT NO. DACA45-86-C-0043 

REMEDIAL INVESTIGATION 

HOLLOMAN AFB, NEW MEXICO 

lNGIN[[AC 

/ 



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

z 
" ~ 
0 
~ 
r .. . 
z 
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Elevation 
( ft) 

4080 

4070 

1/22/89 

4060 

4050 
CL 

4040 

HORIZONTAL SCALE: 1' = 100' 

LEGEND 

2 WATER LEVa DURING DRIUING ON DATE INDICATED 

w E 

MW2 MW3 MW5 

I 
3/24/88 

3/22/89 

I 

SP 

SM-SP 

FIGURE 9-2 

SITE 51 

GENERALIZED SOIL PROFILE 

CONTRACT NO. 0ACA45;86-C0046 

REMED1AL INVESTIGATION I,C• 

HOLLOMAN AFB, NEWMEX1CO 
... 
Q>.· 

-~ 

u u 
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SCALE IH FEET 

LEGEND 

• MONITOniNG WELL 

0 SOIL BORING 

Gl PHASE II SOIL BORING 

• PH!\SE II MONITORING WELL 

--j SEWAGE/DRAINAGE LINE 

t--1 WATERLINE 

WH~ A \Qt2 (R(V.)/Il) 

GAS LINE 

STORM DRAJN 
r---, UNOERGAOLND 
L._-1 TANK 

............... GROUNDWATER 
CONTOUR ..,.._. 

GROUNDWATER 
FLOW DIRECTION 

FIGURE 9-3 

SITE 51 

GROUNDWATER CONTOUR MAP 

CONTRACT NO. OACA45-86-C-0043 

REMEDIAL INVESTIGATION 

HOLLOMAN AFB, NEW MEXICO 

WAll<, H,I\YOEL C. ASSOCIATES. INC. 

(NOINII!Itl 

N(W Ol'tl,(A"'''-~081lf-·AT0"' I"'OVGI 
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Benzene 
E thylbenzene 
Toluene 
Total Xy I enes 

Benzene 
Chlorobenzene 
E thylbenzene 
Styrene 
Toluene 
Total Xylenes 
I, I ,2,2-Tetrachloroethane 

Benzene 
I , I -Dichloroethane 
I, I -Dichloroethene 
I , I , I-Trichloroethane 

Benzene 
E thylbenzene 
I, 1-Dichloroethane 
I, 1-Dichloroethene 
I 1 I, 1-Trichloroethane 
Total Xylenes 

Benzene 
E thy !benzene 
I, 1-Dichloroethene 
Toluene 
T otol Xylenes 

Not detected 
Stage II data 

Depth 
(ft) 

0 

2.5 

5 

7.5 

10 

15 

20 

9-9 

TABLE 9-1 

SITE 51 - SOIL 

VOLA TILE ORGANICS {ug/kg) 

Borfnq 

Bl B2 B3 B4 B5 B7 BB 

14 (540) 
70 (IllS) 

2 (845) 
(1470) 

47* 3100* (-) (9) 
7500 (-) 

27 62300 ( 28) 
2010 (-) 

22800 ( I 0) 
( 14) 

19400 (-) 

6 ( -) 
6 (-) 
4 ( -) 
4 (-) 

7 
2 

25 
10 
10 
I 

7 ( -) 
4 ( -) 
3 (-) 
6 (-) 
I (-) 

(-) 

* Outside QC !imi ts due to out-of-range surrogate recoveries 

WH&A 1012 IREV.J/831 WALK, HAYDEL C,. A~SOCIATE5, INC 
[NQIN([AS 

N[W OfH .. [AN$ -MOBilE- BATON ROUCU 
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9-10 

TABLE 9-2 

SITE S I - SOIL 

BNA/TIC 

Depth 
Bori!:!9 

(ft) Bl 82 BJ B4 85 B7 88 

BNA or BN 
Extroctmles (ug/kg) 

0 -** 

2.5 (-)* 

2-Methylnophtholene 5 5,200 (-)* 
Naphthalene 26,000 (-)* 

7.5 (-)* 

10 

15 -* (-)* 

20 (-) 

Tentatively Identified 
CompOUnds (~/kg) 

Pentane 2.5 (-) (46) 
Cyclohexane (-) (818) 
Methyl-cyclopentane (-) (335) 
Trans- I ,3-Dimethyl- (-) ( 180) 

cyclopentane 
Methy lcyclohexane (-) (2000) 
I, 1-0xybis (hexane) (-) ( 142) 
Trans 1,2-Dimethyl- (-) (71) 

cyclohexane 
I ,3,5-Cyclo-heptatriene (-) (832) 
Trans I ,3-Dimethyl- (-) (286) 

cyclohexane 
I, 1-Dimethyl-cyclohexane (-) (495) 

Not detected 
* 
** 

Acid extractables not reported due to out-of-range surrogate recoveries. 
Elevated detection limit (x200) 
Stage II data 

WALK, HAYO£L6 ASSOCIATU. INC. 
[HCllHf:E"S 

NlW Ollll..I:ANS-M081L[ -BATON ftOUG[ 

~ .._.; 
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Volatiles 

Benzene ( 16) 
Chlorobenzene {-) 
Chloroform (-) 
I, I Dichloroethone ( 23) 

I, 1-Dichloroethene (-) 
E thy !benzene (-) 
2-Hexanone (-) 
T etrachloroethene (-) 

Toluene (-) 
Total Xylenes (-) 
I, I, 1-Trichloroethane (-) 
T richloroethene (-) 

Acid/Bose/Neutral 
Extractmles 

B is(2-ethy lhexyl) 
phthalate -

-- -

l 
"J>t ---- -

MWI 

-
-
-

59 

-
-
-
-

-
-
-

15 

TABLE 9-4 

SITE 51- GRO~DWATER 

ORGANICS (ug/L) 

Monitori!:!!J Well 

{MWI) MW2 (MW2) 

(-) 6 (220) 
(-) - (-) 

(59) - (-) 
(-) 3 (-) 

( 13) - (-) 
(-) - (450) 
(-) - (-) 
(-) - (-) 

(-) 4 (280) 
(-) 34 (720) 
( -) - (-) 
(-) 3 (-) 

(-) - -

(MW2FP) 

(300000) 
(650000) 

(-) 
(-) 

(-) 
(4800000) 

(650000) 
(-) 

(700000) 
(5250000) 

(-) 
(-) 

- - - I-

MW3 (MW3) 

- (40) 
- (-) 

- (-) 
- (740) 

- (310) 
- (-) 
- (-) 
- ( 160) 

- (-) 
- (-) 
- (90) 
- (60) 

21 

10 
I 

....... 
w 
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Volatiles 

I ,1-Dichloroethane 
I , I -Dichloroethene 
T etrachloroethene 
T richloroethene 

Acid/Bose/Neutral 
Extroctd>les 

Bis{ 2-ethy lhexyl)phthalote 
I, 2-Dichlorobenzene 

- Not detected 
* Corps of Engineers lab data 
FP Floating product 
( ) Stage II data 

MW4 

TABLE 9-4 (continued) 

SITE 51- GROL.t-IDWATER 

ORGANICS (ug/L) 

Monitoring Well 

(MW4) MWS (MWS) 

(20) - -(7) - -(24) II 20 
(6) 3 -

l) 

MW7 

(-) 

(-) 
(8} 

(-) 
( 12) 

MW8 

( 10) 

(-) 
(-) 

(18)* 

\.0 
I ...... 

""' 

) 

~. 
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I 

I 
I 

TRPH (mg/L) 

LEAD (ug/L) 

I TRPH (mg/L) 

I 
I 
I 

11 
I 

LEAD (ug/L) 

Not detected 
Stage II data 

WtHA 1012 iREV,J/131 

WI 

( I) 

9 

TABLE 9-5 

SITE 51 - GROUNDWATER 

TRPH/LEAD 

Monitoring Well 

MWI MW2 

(-) (3) 

9-15 

MW2(FP) 

(560000) 

Monitoring Well 

MWJ MW4 MW5 MW7 MW8 

( -) (-) (-) (-) ( -) 

27 20 12 

WALK, HAYDEL u ASSOCIATES, INC 
ENGINUNS 

NI:W OlltLE.ANS-MOI1Lt-a4T0N IIIOUOI 
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9-16 

TABLE 9~ 

SITE 51 - GROUNDWATER 

TENT A TlVEL Y IDENTIFlED COMPOUNDS (ug/L) 

Monitori!:!J Well 

MW2(FP) 

T entotively Identified 
Compoonds 

Me thy lcyclohexane (2399000) 

T rans-1 ,2-Dimethyl-
cyclohexane (655000) 

I, 1-Dimethylcyclopentane (503000) 

Trans I ,3-Dimethy 1-
cyclopentane ( 1443000) 

~ I, I ,3-Trimethyl-
cyclopentane (2709000) 

Cis- I ,3-Dimethyl-
cyclohexane (2043000) 

I, I ,3-Trimethyl-
cyclohexane (3255000) 

3,5,5 Trimethyl-
!-Hexane (2158000) 

Ethylcyclohexane (4770000) 

( ) Stage II data 
FP Floating product 

WH6A 10111REV,3/131 WALK, HAYDEL r,. ASSOCIATES, INC 
[:NQINI.UII 

NEW O,_L.EAN5-M081Lt:-e.&TON .. OUG£ 
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o 1'0 •o so so too 

SCALE IN FEET 

LEGEND 

• MONITORING WELL 

0 SOIL BORING 

Gl PHi\S E II SOIL 80Rif\K3 

-.- PH!ISE II MONITORING WELL 

---1 SEWi\GE/DRi\INi\GE I.INE 

t--1 WIITER LINE 

GAS LINE 

WH& A IOl2 {RE.V,J/83} 

STORM DRAIN 
.---, UNDERGROUND TANK 
L..-....1 

D SOIL 
CONTAMINATICt< 

e;m GROLNDWATER 
CONTAMINATIOO 

~ FLOATING PRODUCT 

9-18 

FIGURE 9-4 

SITE 51 

AREA OF KNOWN CONTAMINATION 

CONTRACT NO. DACA45-66-C-0043 

REMEDIAL INVESTIGATION 

HOLLOMAN AFB, NEW MEXICO 

WALK. HAYOEL & ASSOCIAT£S. INC 

IHOIN(("'a 

N[W OAL.(ANI -MOBIL(- ••TON "'OUCl 
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O:EV File (i ~3··· .... :• .·. 
File: ~~~~~oss T . ·· ... · . 
R.L···· 51~ 

! ·- INSTALLATION RESTORATION PROGRAM 
f REMEDIAL INVESTIGATION 

FINAL 

REMEDIAL INVESTIGATION REPORT 

HOLLOMAN AIR FORCE BASE, NEW MEXIQO 

VOLUMEV 

CONTRACT NUMBER DACA45-86-C-0043 
MODIFICATION NUMBERS P00007, P00014 

WALK, HAYDEL & ASSOCIATES JOB NUMBER 87-3781 

DECEMBER, 1989 

UNDER CONTRACT WITH: 

OMAHA DISTRICT, CORPS OF ENGINEERS 
215 NORTH 17TH STREET 

OMAHA, NEBRASKA 68102-4978 

FOR: 

HEADQUARTERS, TACTICAL AIR COMMAND 
HQ, TAC/DEEV 

LANGLEY AIR FORCE BASE, VIRGINIA 23665-5542 

PREPARED BY: 

WALK, HAYDEL & ASSOCIATES, INC. 
ENGINEERS 

New ORLEANS MOBILE LITTLE ROCK BATON ROUGE 



£_R0fTSSIOfJA~ SERVICE INDUSTR!ES, INC. 

DRILLING METHOD: AUGER_Q__FT TO 23 FT, ROTARY 

...J w 
% ...... < o< ......... ...J > ::;;;, 

O.li.Jd:: ... e;u. ill"""' Vl SOIL' DESCRIPTION & VISUAL CLASSIFrCATION 
0 >->- .... "' .... = ~ 

ss M Red-br.own silty SAND (SM) 1--

~ 

ss 1/W Light gray SAND wfgy?sum 
crystals CSP l _s 

ss w r-- •. - -

Red-brown, tan mottled sandy silty -ss w CLAY w;gypsum crystals (CL) 

r-1 0 

1--- ss ~ 
-
-
i-

-15 

ss :W- Brown SAND w/ Trace Silt (SP) 
I--

t-

- -
t-

1-20- 1--

- -
r-

f--

- - Total Dedth of Boring "' 23.0 feet 

r-25-
LL;:;L i"qui L i.m1 t 

r--- PI•Plasttcity Index 
Mf"= Mni_c:t trl'> r.nntf'lnt 

~WI' Cl-•' rr% -;rs"•f'r , r r 

U • II'\ It I"'Oa t • _, (ttl! LITTU "'IJI~l 
IT • IO!O.It T'Qtt I • IOIIIT (lbo![ OOOUt\llrJ 
"' • •rltlon ll&lrtl. I • ICT {So\1'1.*lTtll 
I(. lUI Cllllt 
It • ,.., CliC 

DRILL CREW Mitche11*, Caho, Flair 
*Engineer 

- FT TO - FT DRILL RIG CME 55 

* 
HAND PI D SPT PENETROMETER OTliER 

(ppm) (tSf) 

4-5-8 0 6 
Nonplast1c 

fk = 19% 

2-3-8 11.0 . 

5-4-4 3.00 
,. . 

8-13-18 3.7 

11 
I 
I 
I 
I 
I 

!!1-25-:14 '3 .0 LL=32, PI=l4 

I Mc=25 

-
20-75-5/;" 1.0 I 

• I 

I 
I 
I"'"' 

I 
I 
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.PROJECt_...:H..;.:0:...:1:...:1...:o..;;.m;.;;.a;.;.n....;A~i...:r~F.,;;o..;.r...:C..::e_B.;;..as.;..e,;..__..__ _____ MOfHTOR WELt. I.O. NO. 1-t-STE-51-MWl 

Monitor Well Data Sheet 

STEEL PROT~CTitE POSTS 
CM BE Am:?.'l WilER£ HEEDED 

GROUHO SURF"ACE 

DEPlH 2.0' 
TO TOP 

F SCREE" 

2 3, 01
TOTAL DEPTH 
OF BORING 

DAA.WIN~ NOT TO SCA1.£ 

. 1. s' 

..-----.,_..LOCKA~LE SECURITY COVER 11/HIIIGEO CAP 

1- 7~" -1 

-CEMEHT/BEIITONITE GROUT 

-BENTONITE SEAL 

PACK 

15.0' 

. 5 1 LENGTH OF 
'-....:..:::..- EHO CAP · 

BORtriG DI~H£ITR 

DEPTH FRON 
18.0 TOPOFCASING 

TO BOTTOM OF \/ELL 
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DEVELOPMENT DATA 

PROJECT: Holloman Air Force B.ase 

PROJECT NO.: 342-65219 SITE NO.: 51 1'1JNITOR WELL NO.: MWl ----
WELL DIA./MA TER IAL: 2" PVC FLUSH ttOUNT: ABOVE -
TOP OF CASING TO BOTTOM OF WELL: 18.0' FT. 

WATER LEVEL BEFORE DEVELOPMENT: 5.9 FT. DATE 4/10/88 

WATER LEVEL AFTER DEVELOPMENT: 7.8 FT. DATE 4/10/88 

DATE DEVELOPED: 4/10/88 TIME INTERVAL: 4 hrs. 

VALUES OF PARAMETERS AFTER CONSTANT LEVa OBTAINED: 

pH: 8 43 TEM>ERATURE: 26.2 

cmwuc nv ITY: 3. 36 m/cm ..n._ TURBIDITY: 14.0 NTU 

VOLUME OF WATER RHDVED OUR ING DEVELOPMENT: 215 GAL. 
-'="""'""'---

APPROXH~TE RATE OF WATER REMOVAL: 54 GAL/ HR 
-~--

EQUIPMENT USED OUR ING DEVELOPf·tENT: 

SURGE BLOCK __L_ PVC HAND PUW __ PVC BAILER 

STAINLESS BAILER 

SUBI.JERSIBLE PUt.P 

RIG PUW _X_ AIR LIFT __ _ 

OTHER: 

PHOTO OF WATER? YES _x_ NO __ 

RISING HEAD TEST DATA ** 

DEPTH TO \1ATER AFTER DRA\-ID0\1N: ---- FT. Tit•1E: 

DEPTH TO WATER DURING RECOVERY: FT. TH·1E: 

DEPTH TO WATER OUR ING RECOVERY: FT. Tir·1E: ----
EQUIPI~EtlT USED TO PERFORt-1 TEST: 

PEt{SOIWEL: Monroe/F1air/Heitman 
Well passed plumhness test with 1 7/8" OD pipe 4/10/88 

* All WATER LEVEL MEASUREMENTS FROM TOP OF CASING 

** REFER TO IN-SITU PERMEABILTY REPORT . 

GRADE: X --

TIME 8:40 

TIME 12:55 



I 
S51-HW2 PROJECT NO. 342~65219H PROJECT NAME __ Ho_l_l_o_m_an_A_i_r_F_o_r .... c_e_B_a_s_e_, ... 

3/22/88 ZZ7BB 
DATE/TIME START_ .... l'""'"'O:""""OO;;...__DATE/TH1E END __ l2_:.,...15 __ DRILL CREH Mitchell: Caho, Flair 

BORING NO. 

*Engineer 
FT TO FT DRILL RIG CME 55 ---DRILLING METHOD: AUGER 0 ~T TO 23 FT, ROTARY - I 

AUGER/BIT SIZE (S) & INTERVAL($ )_..;:..3!.<.:::..4 ..;;.I.;... D;....;·~f.;.,;,Al:...:.l=.,..,..,,__.---SURFACE COVER Gravel 
N 670280 -------~~-

TOC ELEV. 4070. 79. BORING ~OORDINATES E 5510:21 WATER DURING DRILLJ NG_4_._5_' __ 

WATER AT COfWLETION 4 5' DELAYED WATER LEVEL Monitor well installed in boring I 
DATE GROUTEO_.w.JN /~A~--~1ATER I AL ( S) & QUANTI TY ____ N/:...;,A.;._ ___________ ~-

-J .... 
:X: WoOo<; 0:: ... ..., -' > ::> 

c.. wo= ... 
~ ..... :I:C..W "' SOIL' DESCRIPTION & VISUAL CLASSIF'ICATrON 
0 ~>-1-

i VH- = 
ss M Brown SAND w(gravel & clay - seams & Trace silt (SM-SP) 
~ 

:--
1--ss 
eM/~ 

_s 
ss rlL 

,_.. .__ 
ss M/v Red-brown sandy silty CLAY w/ 

gypsum crystals (CL) 

f- 10 
•, 

JL ss Light tan SAND w/gypsum 
~ crystals ( s p) 

1--

f-

-
-15 

1- ss J1L..k Red- brown silty CLAY w/gypsum 
crystal seams ( CH) 

'-

I--

1--

-20- -
1-

1-

I_ 
I-- Total . Depth of Boring = 23.0 feet 

~25- 1--

\;J[• P-·• "'l -·s •rr rrr 

l1 • 1,._11 1,_ l • ., !YilT \ IT'TU "DiilllttJ 
Sl • IWO.If ._ a • Ol!llt fu.t: IOliJT\Irfl 

,., • •t'I'OCI IM111, 1 • OCT !I.&,.UOI 
JC • loOU CDI( 

t(. , .. UJolt 

SPT I' I D 
(ppm) 

10-13-8 3.0* 

2-3-8 17.0 

-
2-2-1 24.0 

11-26-34 17.0 

9-16-24 20.0 

10-21-30 4.2 

HAND 
PENETROMETER OTHER 

(tsf) 

I -c::2 7 PI=6 
t-1c-c::20 

~-

Ll=5l,PI=26 
Mc=27 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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_PROJECT_...;H...;o;;...l_l...;o;;...m_a;....n_A_l_· r_F;....o_r_c_e_· _B .... a_s_e _________ MONITOR IIELL I.O. flO, H-STE-51-MW2 

Monitor Well Data Sheet 

STEEL PROTECTIVE POSTS 
CAN BE ADDED WHERE HEEDED 

GROUIIO SURFACE 

DEPTH 2 • O, 
TO TOP 

I' SCREEN 

2 3, 0 1 TOTAL DEPTH 
Of BORWG 

.. 1, 6' 

----_,__....tOCKA~~E SECURITY COVER 11/HIHGEO CAP 

-CEMENT /BEIITOH ITE GROUT 

-BENTONITE SEAL 

~.~%T 
) ~~ :-.::: LENGTH OF ·.:·--- ·.·.· 
. ; : :_-_-_: ·.-: ·. 15 , 0 1 SCREE II SECT! ONS 

DEPTH FROM 
18.01 TOP OF CASIHG 

TO BOTTOH OF IIELL 

:::: 

--~-------------------~~-: : : : ~ :. ·. ·: · ... ·.: ·, :. 

r--7~11 -1 
80R I NG lH AI'IETER 

. 5 1 
LENGTH OF 
END C:AP · 
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DEVELOPMENT DATA 

PROJECT: --~H~ol~l~o~m~a~n~A~,~·r~F~o_rc~e~B~a~se~------------------------------

PROJECT NO.: 342-65219 SITE NO.: 51 MJNITOR WELL NO.: MW2 

ABOVE GRADE: 

18.0 FT. 

DATE DEVELOPED: 4/4/88 TIME INTERVAL: 4 hrs. 

VALUES OF PARAMETERS AFTER CONSTANT LEVEL OBTAHlED: 

pH: _?.~....o.'-"6""'2__ TEW ERA TURE: --=..21=-., • ....:2.____ °C 

CONDUCTIVITY: 5 55 m/cm_r-L TURBIDITY: 42 NTU 
--~~- ----~--

VOLU~1E OF WATER REMJVED OUR ING DEVELOPMENT: 189 GAL. 

APPROXIMO.TE RATE OF WATER REMJVAL: ---'4~7 ___ ML/HR 

EQUIPMENT USED DURING DEVaOPt1ENT: 

SURGE BLOCK ~ PVC HAND PUMP PVC BAILER 

RIG PUI.P X AIR LIFT ___ _ STA lNL ESS BAILER 

SUBMERSIBLE PUW OTHER: 1/2 tp centrifugal pump (4/5/88) 

PHOTO OF WATER? YES _x_ NO 

RISING HEAD TEST DATA ** 

DEPTH TO WATER AFTER DRMIDmm: FT. rrt~1E: 

DEPTH TO WATER OUR HJG RECOVERY: FT. Tir>1E: 

DEPTH ro I~A TER OUR ING RECOVERY: FT. rrr~tE: 

EQUIPf,1UiT USED TO PERFOfH-1 TEST: 

PEt<.SOtWEL: Monroe/Flair/Heitman 

Well passed plumbness test usinq 1 7/8" OD pipe 4/4/88 

* ALL IotA TER LEVEL MEASUREMENTS FROM TOP OF CASING 
** REFER TO IN-SITU PERMEABILITY REPORT. 

X 



PROFiS~IQNA~ j£RVIGt INDUSTRIES~ INC, I 
BORING NO. S51-MW3 PROJECT NO. 342-652J9H PROJECT NAME Holloman Air Forc:e Base · 

3/2 4/88 3/2 4/88 -~-'-----__;__:._ _ __;,__,_ 

DATE/TIME START 7 ·45 DATE/TH1E END---.9....,:0~0-_DRILL CREH Mitchell~ Caho, F1a i r 

DRILLING METHOD: AUGER__Q__FT TO 23 
* Engineer 

FT, ROTARY_-__ FT TO_.::__FT DRILL RIG CME 55 

AUGER/BIT SIZE(S) & INTERVAL(.$) 3~ I.D./All SURFACE COVER Gravel 
--~~~~N~6=7~0~48~4~·~----

TOC ELEV. 4071.03. BORING ~OORDINATES E 551242 WATER DURING DRILLING 2.5' 

I 
I 

WATER AT COMPLETION 2/5' DELAYED WATER LEVEL Monitor well installed in boring 

MATERIAL($) & QUANTITY __ N~/_A ______________ I DATE GROUTED N/A 

..J .... I :<: "'"""" "' HAND .... ..., ..J > :::> 
Pro ~We! .... 

SOl L' OESCR I PTIOfl & V r SUAL CLASS l F'I CATION SPT PENETROMETER OTHER ~ .... c.."" VI 
0 ...;,... .... 

0 (ppm) ( ts f) vu- :5 
!E 

I ss M Brown silty SAND w/gypsum crystal< 4-7-16 0.9 
1--

1----
(SM-SP) 1-

I 1----

ss 1- Tan clayey sandy SILT (Ml) w 7-5-7 0.4 

i-5 I ss WL 12-15-13 0.9 LL=37 ;'1'1=7 .. .. 
1-- . Mc=30 I r-
1--

c:;c:; w Red-brown silty SAND (SM) 6-14-16 3.0 

I f- 10 
ss ~ Light tan SAND w/gypsum 9-12-14 2.2 LL=30,PI=7 -(SP) crystals Mc=28 

1--- 1--

1---

-1--- r-

-15 . 
ss N/W 10-12~ 40 2.8 I Tan SAND w/gypsum crystals (SP) - -

- ~ I 1--

~20. :---

I r-- f-

1--- f- j.-. 

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

\RJI '•-•• •rr ""-;'1..,•N o'J'f 

= .. ,,.,Jt lP'tltll • • ..., htn liTlU PGJ1T'I:M1:J 

II • IMQ.IT 11:0( I • ''" tl { ~ ""11 t\OI(J 

" • 'llt>C1 ... 011. 1 • ICT !'-l....,..TUI 
IC • lOCI 1:!:11( I 
It. '"" ttnl 
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.PROJECT _.;.;.Ho.;;..;..ll.;.;.o;;..;m...;a;;.;n,;._A..;_i_r--:..F...::o_r...;..c...;..e_B_a s_e ________ _ 
MONITOR WELL I.D. HO. H-STE-Sl-MW3 

STEEl PROTECTIVE POSTS 
CAN BE ADDED WHERE NEEDED . 

GROUND SURr:ACE 

DEPTH I 
TO TOP 2, 0 

r SCREEN 

I TOTAL DEPTH 
23.0 OF BORtrlG 

OIWI!MG NOT TO SCALE 

Monitor Well Data Sheet 

...-------._.tOCKA~LE SECURITY COVER II/HINGED CAP 

1.'5 1 

-CEMENT /BEIITOHITE GROUT 

-BENTONITE SEAL 

:·;;::-SAND FILTER PACK ... 

~ 7~" -l 
BOR!Nij Ot.;METER 

. 5 I 
'---- LENGTH OF 

END CAl' · 

1 DEPTH FROH 
18 0 TOP OF CASING 

• TO BOTTOM OF WELL 



I 
[ 
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DEVELOPMENT DATA 

PROJECT: Holloman Air Force Base 

PROJECT NO.: 342-65219 SITE NO.: 51 MJNITOR WELL NO.: MW3 

WELL D IA. /MA. TER IAL : 2" PVC FLUSH MJUNT: ABOVE 

TOP OF CASING TO BOTTOM OF WELL: 18.0 FT. 

WATER LEVEL BEFORE DEVELOPMENT: 5. 1 FT. DATE 4L4L88 

WATER LEVEL AFTER DEVELOPMENT: 6.0 FT. DATE 4/5/88 

DATE DEVELOPED: 4l4[88 TIME INTERVAL: 4 3[4 hrs 

VALUES OF PARAMETERS AFTER CONSTANT LEVEL OBTAINED: 

pH: _ _;8~·...:.4.::...6 _ TEM' ERA TURE: _;;;;..21~·...;;;.1 __ °C 

CONDUCTIVITY: 1415 m/cm..Jl... TURBIDITY: _....;2;...;.8~- NTU 

VOLUME OF WATER REMOVED DURING DEVELOPMENT: 636 

APPROXIMA.TE RATE OF WATER REMOVAL: __ 1_3_4 __ c:AL/HR 

EQUIPMENT USED DURING DEVELOPHENT: 

SURGE BLOCK X PVC HAND PUM' PVC BAILER 

STAINLESS BAILER RIG PUfvlP X AIR LIFT ---

GAL. 

GRADE: 

TIME 

TIME 

SUBMERSIBLE PUM' OTHER: l/2 hD. centrifugal pump (4/4/88) 

PHOTO OF WATER? YES NO X 

RISING HEAD TEST DATA ** 

DEPTH TO HATER AFTER ORA ~I DOWN: FT. TI~1E: ----
DEPTH TO WATER OURHIG RECOVERY: FT. TWE: ----
DEPTH TO WATER OUR PJG RECOVERY: FT. Tit-lE: ----
EQUIPt-1E/JT USED TO PERFORN TEST: 

PER SOtmEL: Monroe/Flair/Heitman 
Well passed plubness test using 1 7/8" 00 pipe 4/4/88 

* ALL lolA TER LEVEL MEASUREMENTS FROM TOP OF CASING 

** REFER TO IN-SITU PERMEABILITY REPORT. 

_L 

2:55 

6:30 



PRQFES$t0UAL SERVIC.E I.fi.DU.STRJE;$, lNC. I 
BORING NO. S51-MW4 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force S:ase I 

3/Z2 /8S 3/22/88 ----------------. 
DATE/TIME START 8:00 DATE/TH1E END--=8-'-:4.;..:;.5 __ DRILL CREl~ Mitchell\ Caho, Flair 

DRILLING METHOD: AUGER_Q__FT TO 23 *Engineer I 
FT, ROTARY_-_ _FT TO - FT DRILL RIG CME 55 

AUGER I BIT S I ZE ( S ) & INTERVAL (S ) _...;.3~\i...;I;..;'..;;.D..:... (~A.;.;.1...;.1-:----.-----S U R FACE COVE R.--=G...;r...;.a v_;e...;l ___ _ 

N 
670195 

WAT.tR DURING DRILLING . . 3_.:_5_' __ 1 TOC ELEV. 4070.83 BORING ~OORDINATES_..~;;.F_.5~5u.lj.Jj08;u;8~..--___ _ 

WATER AT COf~PLETION--=2:..!.'..:<..5_' __ DELAYED WATER LEVEL;.... _M...;.o;:..;.n_i_t .... or--.;.w_e_l_l_i_n_s_t_al_l_e_d_in_b_o_r_in-'g::..-. ___ 1 
DATE GROUTED N/A HATERIAL(S) & QUANTITY __ ..... N/;_A ______________ _ 

....J I.U 
X w.o..; g5 .... ..., .... :;.. 

~wo: .... 
SOILiDESCRIPTION & VISUAL CLASSIFICATION lii"'- C.l.o.i V1 

0 O:Z:>->-
V'1 ... ~ ~ 

-· 
ss M Brown SAND (5~1-SP) 

f--
1--

f--
~ 

1--
ss w 

f-5 
w 

1-s.L 1--

f--

1-
ss w 

1-10 Red-brown sandy silty CLAY w/ 
M gypsum crystals ( CL )·· 

ss f-

r--
r--

1-

1-15 

ss JL Brown, silty SAND w/gypsum gray 
c rysta 1 s (SM) 

r--

-
r--

f- 20- ~ 

-
r-

- Total Depth of Boring = 23. 0' 

f-25- .-

\QL:., .,_, t rrr _.,p .. •u "' 

13 • 1>1.1! '""" J • .,., !ru• llrn.I "'111'1Mt 
IT • l"tl.IT InC • • ""liT I~ ""llt\Jit) 

"' • •rn:m au•n • • lC'T I$.01Vumt 
oc-oca~ 

It • TIC! tlllll 

SPT PI D 
(ppm) 

3--4-11 0.5* 

5-·4-4 0.4 

I 
3-4-6 0.4 

7-13-19 0.4 

10-19-26 0.4 

11-29-34 0.4 

HAND 
PENETROMETER 

(tSf) 

.• 

I 
OTHER 

Background=O I 
LL=25,PI=3 

1Mr=20 

LL=29.PI=8 
Mc=18 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~ 
PROJECT -~H-o-1 ... 1 .;.o..;.m.;;.a ... n _.A_,-· r_F_o_r_c_e_B_a_s_e ________ _ 

MONITOR WELL I.D. Ho,K~STE-51-MW4 

STEEL PROTECTIVE POSTS 
CAN BE ADDED WHERE NEEDED 

GROUND SURFACE 

DEPTH I 
TO TOP 2, Q 

F SCREEH 

TOTAL DEPTH 
23. QIOF BORING 

DIWmi; "'T TO SCAI.£ 

Monitor Well Data Sheet 

...-------........-!.OCKA~LE SECURITY COVER II/HINGED CAP 

I 
1.4 

r- 7~" -! 

-CEMENT /BEIITONITE GROUT 

-BENTONITE SEAL 

FILTER PACK 

I LENGTH OF 
15. 0 SCREEN SECTIONS 

. 5 1 LENGTH OF 
END CAP · 

BORTNG or.:.~ETER 

DEPTH FROM 
18. Of TOP OF CASING 

TO BOTTOM OF WELL 
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DEVELOPMENT DATA 

PROJECT: Holloman Air Force Base 

PROJECT NO.: 342..;65219 SITE NO.: 51 MJN ITOR WELL NO. :_M_W_4 __ _ 

WELL DIA./tJA TER IAL: 2" PVC FLUSH MJUNT: ABOVE GRADE: 

TOP OF CASING TO BOTTOM OF HELL: 18.0 FT. 

WATER LEVEL BEFORE DEVELOPMENT: 6 1 FT. DATE 4(4i88 TIME 

WATER LEVEL AFTER DEVELOPMENT: 6.7 FT. DATE 4/4/88 TIME 

DATE DEVELOPED: 4/4/88 TIME INTERVAL: 4 hrs. 

VALUES OF PARAMETERS AFTER CONSTANT LEVEL OBTAINED: 

TEWERATURE: 23.4 °C ----pH: 7. 88 

CONDUCTIVITY: -<~2::...:0:____m/cm JL TURBIDITY: _......=;..:9•:..,;;0 __ NTU 

VOLUME OF WATER REMOVED DURING DEVELOPMENT: 527 GAL. 

APPROXIt-lA.TE RATE OF WATER REMOVAL: 1126 CJ\L I HR 

EQUIPMENT USED OUR lNG DEVELOPt-lENT: 

SURGE BLOCK _X_ PVC HAND PUM' PVC BAILER 

STAINLESS BAILER 

SUBMERSIBLE PUttP 

RIG PUMP _X_ AIR LIFT--­

OTHER: 

PHOTO OF WATER? YES _L_ NO __ 

RISING HEAD TEST DATA** 

DEPTH TO \lATER AFTER DRAv/DOim: FT. TI~IE: 

DEPTH TO WATER DURING RECOVERY: FT. THI£: 

DEPTH TO \~A TER OUR ING RECOVERY: FT. Tit·lE: 

EQUrPr~OJT USED TO PERFORr·1 TEST: 

PERSONtJEL: Monroe/Flair/Heitman 
w~11 passed plumbnPss test using 1 7/8" OD pipe 4/4/88 

* All lolA TER LEVEL MEASUREMENTS FROM TOP OF CASING 

** REFER TO IN-SITU PERMEABILITY REPORT. 

_x_ 

9:00 

2:05 



PRCJFtSStbt~AL SERVICE tNOUSiRIES, INC~ I 
BORING NO. $51-MWS PROJECT NO. 342-65219H PROJECT NAM~ I' ' 

3/22/88 3722/88 ------------
DATE/TIHE START 1:00 DATE/TIME END __ 2_: __ 3o __ DRILL CREH Mitchell*, Caha, Flair 

Holloman Air Force Base 

DRILLING METHOD: AUGER_O ___ FT TO 23 FT, ROTARY -
* Engineer 

1 FT TO_-__ FT DRILL RIG CME 55 

AUGER/BIT SIZE(S) & INTERVAL(.S)_--'3..::~~I.;.;;;D..;.'.:..;/A.....,l--'l===-----SURFACE COVER Gravel N 6 70265 _..;.._ _____ , 

TOC ELEV. 4070.19 BORING ~OOROINATES E 551165 WAtER DURING DRILLING 2.5' 

WATER AT CQiolPLETION 3 O' DELAYED WATER LEVEL Monitor well installed in boring I 
DATE GROUTED_......,N"'-'/A_,__ __ MATERIAL(S) & QUANTITY __ N-'/ • ....;.A _____________ _ 

_; w I ::t: w.., <C "" HAND ... ,_, -' > ::> P 1 D ~wo: >-
SOIL' DESCRIPTION & VISUAL CLASSIFICATION S P T PENETROMETER OTHER e:;u. 0....., V> 

c <C>->-
(ppm) (tsf) V!f-Z: ~ 

Backoround=O.-

-
ss M 

Brown- silty clayey SAND (SC) 11-6-2 4.0* .. 
r--

1-- L=26,PI=l2 

I f--
Mc=l2 f--

( SP) f- Light tan SAND ss w 3-3-3 1.6 . 

1-5 I 
~ Brown SAND ( s p) 2-2-3 0.8 

~ . •' 

I f--
1--

ss M/W Tan sandy SILT w/ gypsum 8-ll-_20 0.4 I crystals (St~-Sr) 
1-10 

'• 

ss ~ _8-15-_lB lil3 I 1---
1---

f--

I -
-15 

ss t1Lli Brown, gray SAND (S~1-SP) 17-36-46 3.8 Nonplastic I t1c=23 
,.-. 

r-

- I 
-20- - I r--

f-

I Total Depth of Boring 23.0 feet ::: 
f--

t-25- I-- I 
10!' t •-• r 'Cl -:;1STI'C'I 1"1'f 

!3 • l>l.fl II'(D t • OIT (l!lr lfT"rU "'II'!Vttl 
IT • l"t!.lf nto( I • tolllf llll't: OCIST\.110 

... O!TtJIO Ull!'\. ' • 1(1 ISAMAltll 
II( • lOCI c:.( 

I 
It. 1110 ""'' 
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Holloman Air Force Base H STE 51 MW5 
.PROJECT--------------------- MONITOR WELL 1.0. NO. - - -

STEEL PROTECTIVE POSTS 
CAN BE ADDED WHERE HEEDED 

GROUND SURFACE 

OE:PTH I 
TO TOP 2. 0 

F SCRE:EH 

2 3 Ol TOTAL DEPTH 
' OF BORING 

~~"~ MOT TO SCAlE 

Monitor Well Data Sheet 

...-----...._.1-0CKA~LE SECURITY COVER II/HINGED CAP 

I 
1. 5 DEPTH TO BOITOII 

OF BENTONITE SEA 

-CEMENT /BENTONITE GROUT 

-BENTONITE SEAL 
OR FINE SAND 

FILTER PACK 

1 LEIIGTH 01' 
15 . 0 SCREEN SECTIONS 

. 5 1 LEHGTH OF 
END C~ · 

BORING or;.,,•~t:Tn 

18.0
1 DEPTH FROM 

TOP OF CASING 
TO BOTTOH OF WELL 



PROFESSIONAL SERVICE INDUSTRIES. INC~ 

BORING NO. S51-B6 P'ROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base 
3/27/88 3/27/88 

DATE/TIME START 11:00 DATE/TIME END 12:00 DRILL CREW Mitchell, Caho, Flair 

I 
I 

DRILLING METHOD: AUGER_g__FT TO 11.5 FT' ROTARY - FT TO - FT DRILL RIG CME 55 I 
AUGER/BIT SIZE(S) & INTERVAL(.S) 3~ I.D./A1l SURFACE COVER Gravel 

~~~~----~- ---------, 
G.S. ELEV. _ ___:: ___ BORING COOROINATES ________ WATER DURING DRILLING 4.5' 

DELAYED WATER LEVEL D r.z'-...:.P .... r .... i .;..a r--..;t..;;..o-=g r_o_u_t_i n.-9;:..,._ ________ ,1 
3! 2 8/88 MATERIAL ( S) & QUANTI TY _ __.;;l~ba::-g.:.....;.s_.a..;;..c r_e;..;t...:.e ___________ _ 

WATER AT COt'lPLETI ON 4. 5 I 

DATE GROUTED 

...; w 
:.:: wo<>..; "' ... ,_, -' > ::> 

"- W IX ..... 
SOIL DESCRlrTIOr~ & VISUAL CLASS!FJCAT!Drl ~ ..... z: ...... V> 

Q <C>-~ -.,,._% 
~ 

ss M Light tan sandy SILT w/gypsum 
1- crystals (ML) ,._ 
f-

1---
ss f-- Red-brown silty SAND (SM) 

M/~ 

t-5 
ss ~ Gray silty SAND (SM) .. 
1---

t-
1---

f--
ss M Red-brown sandy SILT w/gypsum 

crystals (ML) 
1-10 

ss ~ 
Light tan clayey sandy SILT w/ ·. 

gypsum crystals & iron stains(ML) 
f--

Total Depth of Boring = 11.5 feet 
i-

-
-15- f--

-
'-

f-

-
-20- r--

-
r--
r--

r--
f.-25- -

:.or• -.-" "lr -'S"'t'f Of 

U .. S'1.1f 'I~ t • C.' (T(Jf LlriU I"'UlVl(J 

lr • ll!t~lt Tnt a. lOll IT I~ JCIIn.(J 

" • ·~~ ... ,t\ W • "'t1 {;.r.t\IU\"tll 
IIC • IOCr toll 

tt • '"" to-e 

SPT PI 0 
(ppm) 

7-10-14 3.4 

2-HH-WH 0.8 

~IH-1-5 15 7 . 

8-21-40 6.5 

B-17-26 3.B 

HMO 
PEI~ETROMETI:R 

(ts f) 

-

•' 

OTHER 

-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I PROFESIIONAL SERVICE JNOUSTRIESt INC. 

BORING NO. S -51-MW7 PROJECT NO. 342-6S219H PROJECT NAME __ H_o_l_l...:..om::-.a...:..n~A...:..i.:.._r_;F_;o...:..r...:.c_e_B_;a.:....:.s...:.e __ 

It 1 : 3o to: oo 
~- ""'DATE/TH1E START 1/22/89 DATE/T H1E END 1/22/89 OR1 Ll CREW Flair, Monroe*, Arthur 

--~~~~--~~--------*Geologist 
FT TO ___ FT DRILL RIG_C---~I=E5,.....5 __ _ DRILLING METHOD: AUGER_O_FT TO 21.5 FT, ROTARY 

AUGER/BIT SIZE(S) & INTERVAL(.$) 31;," I.D./ ALL SURFACE COVERAsphalt 
~=-~~~N~6~7~0~2~86~------- ------

T.O.CELEV. 4069.87 BORING COORDINATES E 550961 ~lATER DURING DRILLING 5' 
• Water @ 5.0' below TOC 1/29/89-@~1~1~:1~5--am 

WATER AT C01·1PLETION_..:::..6_' ___ DELAYED WATER LEVEL Monitor Well Installed in Boring 

OAT E G R 0 UTE D___:N.:..~.I..:..A:_ __ ~1A T ERIAL ( S ) & QUANTI TY _ _,S~e.>:..e _.M_,_,o~n,_,_i_,_t""'-o r'----'-W'-"e'-'-1-'-1 -"M...:..:a:..::t:.o:e..:..r..:..i a=-l:...::s~L-'-i s=-t:..__ ___ _ 

..J w 

"' W"""" "' HANO E;t: ..J > r= P I 0 0.. UJ 0: 
SOIL DESCRtrTJON & VISUAL CLASS!riCATJOtl SPT PENETROMETER OTHER :t:O-W V'l 

C) «;>->- 0 (ppm) ( ts f) t.n ..... E; 
:& 

ss M Brown sandy GRAVEL (GP) -
1----

Brown clayey silty SAND (SM) 17/17/15 LL=31 PI=3 1--
t--- Mc=lO% 

ss M/W Brown sandy silty CLAY (CL) 5/7/17 1 

1-5 - -Brown silty sandy CLAY w/gypsum 
ss w deposits (CL) 4/5/9 1 Mc=29% c---

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,..... f-

~ 
-- ss f-

M 9/15/22 - LL=40 PI=8 

f- l 0 Mc=12% 

ss W1- Brown and gray sandy CLAY w/gypsum 7/14/28 l.C Mc=16% 
deposits (CL) --- ...... 

1--

1--

-
1-15 

I ss _ji_ Brown silty SAND (SM) 14/29{30 - Non olastic 

Mc=lO-% -

I -

-

I ,_ 20 
ss ~ Brown sandy silty CLAY w/gypsum(CL 21/44L35=4' - r~c=12% 

I f- Boring terminated at 21.5 feet 
I--

I 
f-

-25- f-

.. 
\!!\\ \\'\1 m tmnm 1EI 

• 1>lJT ll'tO'I 1. tl"l 111•• 11mt "'l!ru•tJ 
·~·I ' !Kill! llJ1( "• lOlii! (IO"'f !OliSIU.!) 

M · '"""'' won. w. vtl I!Uvutn) 
It • IOU t1ll! 

H .. '""',,...,,. 



,.o.l£CT Holloman Air Force Base 110HITOR lltll 1.0. HO.H-Sl-MW7 

I 
0 

Monitor Well Data Sheet 

I 
I 
I 
I LOCI:ABL£ IllS 1 OE CAP· 

TOP OF P~VEHEIIT 

CONCRETE. 

DEPTH TO BOTTOH 2. 5 1 

or BEIITOIIITE SEAL 

21. 5 1 TOTAL OEPTH 
' Of' !ORIIIQ 

-- · .. 

B" 1.0. SlEEl Hflll!iOLE COVER 

COIICRETE 8" Manhole set into 
existin pavement 

I 
I 

-CEMWT/BEIITOIIITE GROIJT 

18 1 

-SEIITOIIITE SEAL OR FIHE SAHO 

I 

~ 
OEPTll FROH 
TOP OF CASillO 

I 
To aonoH OF IL 

I 
I 
I 
I 

D-~--~-~~"~~"-,-t-t-0-~-tA-~t----------------------:-~~~~~ ~-~-~-~G-~-~p-C-F------~--- I 

BORIIIC Oli.H£l[R 



DEVaOPMENT DATA 

PROJECT: --~H~o~l~l~om~a~n~A~ir~~~o~rc~e~B~as~e~----------------------------

PROJECT NO.: 342-65219H SITE NO.: H-51 MJNITOR WELL NO.: MW7 

WELL DIA; /f!IATERIAL: --"2.._'_' .!-PV~C::..--- FLUSH MJUNT:_x_ ABOVE ffiADE: 

TOP OF CASING TO BOTTOM OF WELL :_..:.18~ ·-·~ _ FT. 

WATER LEVEL BEFORE DEVELOPMENT: _ _..,_ __ FT. DATE 1/29/89 TIME __._1 J.._.·· ...... l..._5 _ 

WATER LEVEL AFTER DEVELOPMENT: 12 FT. DATE 1/29/89 TIME___.3oJ,..· ...... s~o....,--

DATE DEVELOPED: 1/29/89 TIME INTERVAL: 4~ ----
VALUES OF PARAMETERS AFTER CONSTANT LEVa OBTAINED: 

pH: TEM' ERA TURE: 25.7 ----7.50 

CONDUCTIVITY: 3200. mjcm _h_ruRBIDITY: 28 NTU 

VOLUME OF WATER REfiDVED DURING DEVELOPMENT: _ _;.46.;.__ GAL. 

APPROXIW\TE RATE OF WATER RC:MJVAL: __ ._18 __ GAL/MIN. 

EQUIPMENT USED OUR ING DEVaOPH£NT: 

SURGE BLOCK X PVC HAND PUW 

STAINLESS BAILER RIG PUM' 

PVC BAILER 

AIR LIFT ---
SUBMERSIBLE PUM' OTHER: Gould Centrifugal Pump 

PHOTO OF WATER? YES X NO 

RISING HEAD TEST DATA 

DEPTH TO WATER AFTER DRA~IDOWN: ---*--- FT. TIME: -*----
DEPTH TO WATER OUR HIG R EC OVERY: * FT. TIME: * ----
DEPTH TO WATER DURING RECOVERY: * FT. TIME: * ----
EQUIPt~ENT USED TO PERFORt>l TEST: Environmental Data Logger (Hermit) 

PERSONtJEL: Flair/Monroe/Arthur 
* Data obtained using Environmental Data Logger; results provided in 

Insitu Permeability Report. 
JIJ..L WATER LEVa MEASUREMENTS FROM TOP OF CASING 

** Conductivity measured on 25% solution by volume. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I PROFEpSIOHAL SERVICE INDUSTRIES, INC, 

PROJECT NAME Holloman Air Force Base -----------------------l 
'"'ORING NO. S-51-MW8 PROJECT NO. 342-65219H 

. 1:15 2:30 
FffATE/TH1E START l/20/89 DATE/TH1E END l/20/89 DRILL CREW__;F:-;;1:-=a..;,_i :-r ::.....• -:-M..:...o~nr:.....:o:.....:e_*~· _A_r_t_hu_r __ 

*Geologist 1 DRILLING METHOD: AUGER_Q__FT TO p.s n. ROTARY~FT ro __ FT DRILL RIG.___:.C:..:..:ME::.::.5.;:_5 __ _ 

AUGER/BIT SllE(S) & INTERVAL(.S)_3!<-=-~·-· _I..;.....D_._,_/_A-:-:LL--:-:~~---SURFACE COVER Gravel 

I 
· -' N 670317 _ _:__ ____ _ 

T.O.C. ELEV. 4070.69 BORING COORDINATES E SSl06g WATER DURING DRILLING __ s_' __ _ 
Water @ 5.5' below TOC on 1/29/89 @ 12:55 am I WATER AT COMPLETION __ 6_' __ DELAYED WATER LEVEL Monitor Well Insta 11 ed in Boring 

DATE GR 0 UTE D--'N-'-'-/..:...A;__ __ ~1A T ERIAL ( S ) & QUANT IT Y_...:iScs:.e.s..e __.!.M~o~nw.i .!:.to~r!..-LW!.:e..!..l..!...l ...!.M~a:...!::t.;::.e !_n~· a!..!l..:::.s-=.L 1.:..:. s:...:t:.__ ___ _ 

I -' w 
::t: w""<t: "' HAND e;t: -J > :::J I' I 0 0.. w <>< 1-

SOIL DESCRIPTION & VISUAL CLASSIFJCAT!ml S P T PENETROMETER OTHER :co..w "' 0 ~>"=~ i (ppm) l ts f) 

I M Brown silty sandy GRAVEL (GM) 8/31114 3.5 ss 

I f-
Brown clayey silty SAND (S~) 

1---
1- Gray silty clayey SAND ss M ( s c) 9/21/14 150 

I 1-5 
ss J.Ur 12!3.LL'Ul 175 so oom from 

l, 1--- Tan silty clayey 
1--

SAND ( s c) bore hole 

- f--.. Brown sandy CLAY w/gypsum deposits a- ss M (CL) 13/36/29 -
1-10 

I 
M 8/17/27 -ss 1-

f--.. 

I 1-

c--

-15 

I ss ~ Gray sandy CLAY w/gypsum deposits 14/21/27 -
(CL) 

I 
f-

'-

-

I -20 
ss ~ Tan sandy CLAY w/gypsum deposi(Eu 50/50=3" -

I I-- Boring terminated at 21.5 feet 

--- -

I 
~ 

f-25- f-

.. 
··"'· \01 t SJ=nt rn muru,t I'.It 

• !JUI 1,_ I • till (Yin liT1\! "'IIT1J•tl 
·~~:! • l't\lr I'V'It ". ""'IT (looot to:)JIIUIO!) 

,., • tJTOttt uun w .. '1/fJ f:UrvtAtU) 
tc . •ocr to-r 



Holloman Air Force Base 1M 8 
.PROJECT-----------------·- HON!TOR WELL t.O. NO. 5- W 

STEEL PROTECTIVE POSTS 
CAN BE ADDED WHERE HEEDED . 

GROmiO SURFACE 

21.5 1 

DEPTH 
TO TOP 3 1 

F SCREE" 

TOTAL DEPTH 
OF BORING 

DIWIIN~ IIOT TO SCALE 

2.5 1 

Monitor Well Data Sheet 

____ ....,..,....LOCKA~~£ SECURITY COVER II/HINGED CAP 

-CEHENT/BEIITONITE GROUT 

-BEHTONIT£ SEAL 
OR FINE SAND 

BORING OJ.:.HETtR 

4" 

..._ __ L£HGTH Of 
END CAP · 

18" 

DEPTH FROM 

I 
:? 
I 
I 
I 
I 
I 
I 
I 

~ 
I 
I 

TOP OF CASING 
TO BOTIOM OF WI 

I 
I 
I 
I 
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f.fJNITOR WELL t"ATERIAL LIST 

PROJECT: Holloman Air Force Base DATE: l/22/89 

PROJECT NO.: 342-65219H SITE NO.: H-51 flO N ITOR WELL NO • : MW8 

MJNITOR WELL DIA.: l (in) SCREEN OPENING: .010 ( ; n) 

SCREEN: SLOTTED X WIRE WOUND ---

BRA NO OF P IP E & SCREEN: ~~~1o~n!::..of!..-"lc.;:e~x----------------

END PLUG LENGTH 

SCREEN LENGTH 

SCREEN LENGTH 

SCREEN LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

RISER LENGTH 

STARTING AT WaL BOTIOM AND GOING UP 

411 PVC __ X_ STAINLESS 

10 • pvc __ x_ STAINLEss 

5' PVC X STAINLESS 

PVC STA lNL ESS 

5' PVC X STAINLESS 

PVC STAINLESS 

PVC STAINLESS 

PVC STAINLESS 

PVC STAINLESS 

CAP: S.. IP _X_ THREADED PVC X STAINLESS 

DOES WELL CAP LOCK? YES _X_ NO 

COVER: FLUSH I·OUIH ABOVE GRAUE X ---
PAClOCK tlO. 2004 

SACKS SAND _ __::t4 _______ PAlLS BENTOtJIT£ _..:.1 ______ _ 

SACKS CEMENT SACKS 8E~HOtHTE _-=.lL-/4"-------

SACKS VOLCLA Y N/8 SACKS SCICRETE _.;;:,5 ______ _ 

CQI;CRETE PAl) SIZE .3 feet x 3 feet x 4 inches 

~W. CGlTKALlZERS _l_ LOCATfOtl 8 feet from bottom of screen 

OTHER Installed 3 protective posts 



DEVELOPNEUT D/\TJ\ 

PROJECT: ~--H_o_11_o_m_a_n __ A_i_r_F_o_r_ce __ B_a_se ____________________________ __ 

PROJECT NO.: 342-65219H SITE NO.: H-51 II()N !TOR WELL HO.: Mlv-8 

WELL D lA. I~ TER lAL : 2"/PVC FL USll II()UNT: ABOVE ___. 

TOP OF CASING TO BOTTOM OF WELL: 18 FT. 

WATER LEVEL BEFORE DEVELOPMENT: 5.5 FT. DATE 1~22~a2 

WATER LEVEL AFTER DEVELOPI·IENT: 10 FT. DATE 1L29L82 

DATE DEVELOP ED: 1L29L89 TINE HlTEI'tV AL : ~ hours 
VALUES OF PARAMETERS AFTER COHST/\HT LEVa OBT/\UIED~ 

pH: _z'-'·..s.Z'""'3 __ TEM' ERA TURE: 24. 5 

COIIDUCTlVlTY: 8860 NAT m/cm.n... TURBIDITY: lOQ+ HTU 

VOLUI·IE OF WATER REI-fJVED DURING DEVELOPf1ENT: _s_o ___ GAL. 

APPrtOXIW\TE RATE OF WATER REI1JVAL: 

EQUIPMENT USED DURING DEVaOPl~EN.T: 

SURGE BLOCK 

STA IllL ESS I3A IL ER 

PVC HAND PUI!JJ 

RIG PUJ.P 

0.25 GB.L/IHN. 

PVC BAllER 

AIR LIFT ---
SUBHERSlBLE PUI!JJ __ OTHER: __l:!.Q_11JS!Jite Centrifugal Pump 

PHOTO OF WATER? YES X ~10 

RlSlllG IIEAO TEST 0/\TA 

DEPTH TO HAfER AFTER DRM/00\·/N: * FT. T Ir·IE: * 
DEPTH TO HATER OUR !1JG I~ECOVER Y: * FT. T ll·lE: * 
DEP Til TO WATER DUIUI/G RECOVERY: * FT. T 11·\E: * 
EQU lPf·1E:If !JSED TO PE:1FORH TEST: Environmental Data Logger 

•' 

PErt SOIIIIEL: Flair/MonroP/Arthur 

GRADE: __x_ 

TWE 12:55 

THIE 5:05 

(Hermit) 

*Data obtained with Environmental Data Logger; results provided in 
In-S1tu Perm~ability Report. 

ALL ~TER LEVEL MEASUREMENTS FIWM 10P OF CASIIIG 

:a 

b 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
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Appendix A-6-3 

Portions of: Closing Report, Holloman Air Force Base, Alamagordo, New Mexico, IT 
Corporation, 1991 

Revision Date: November 2006 Revision No. 00 Appendix A-6-3 



INTERNATIONAL TECHNOLOGY CORPORATION 

HOLLO.MAN AIR FORCE BASE 
ALAMAGORDO, NEW MEXICO 

CLOSING REPORT , 

CONTRACT NUMBER 

DACW45-r;~D9002 
CONTROL NO. E~GER910020025 

PREPARED BY: 

IT CORPORATION 
336 WEST ANAHEIM STREET 

WILMINGTON, CALIFORNIA 90744 



INTERNATIONAL TECHNOLOGY CORPORATION 

6.0 PRELIMINARY SITE INVESTIGATION 

6.1 Site 51 

A backhoe was dispatched to Site 51 on September 26, 1991, to excavate a 6 foot by 6 foot 

hole, 15 feet deep, southeast of an existing monitoring well (see Figure 3). Samples were 

taken and sent to the IT Laboratory in Cerritos, California for testing (see Appendix E). 

6.2 Holding Cell Construction 

IT's project management discussed phase safety plans and tailgate safety procedures. On 

September 27, 1991, IT started the construction of a holding cell to contain the highly 

contaminated soil to be generated from the various locations, as outlined in the work plan. 

7.0 SITE 51 

7.1 Excavation 

Excavation started at Site 51 after a tailgate safety meeting and phase safety plan review on 

September 28, 1991 (Figure 3). Approximately 400 cubic yards of soil was removed, and 

2000 gallons of groundwater was pumped in the base clarifying system. During the proposal 

stages, the USACE had received permission from the base to pump all the liquids from the 

excavation into the base clarifier system. This was revoked September 28, 1991. During the 

excavation, the project Health and Safety Engineer recorded high readings using the HNU 

instrument which indicate hydrocarbon vapors. The excavation of this site was completed 

on approximately October 4, 1991. The Quality Control Daily Reports indicate 3,320 cubic 

yards of contaminated soil was removed and stockpiled. Approximately 10,000 gallons of 

waste water was removed and disposed of at local recyclers. 

7.2 Backfill Jt 
The backfill of Site 45 began on October 10, 1992. '"F:he backfill soil was removed from the 

base spoil pit and transported to Site 45. The backfill of the site was complete on 

approximately October 16, 1991. 

7.3 Landscape 

The landscape of Site 45 began on October 10, 1991. Three trees:,We,re planted and 

decorative gravel replaced. 

3 
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Appendix A-6-4 

Portions of: Technical Memorandum, Installation Restoration Program Sites SS-12, SD-
27, and OT-45, Foster Wheeler Environmental Corporation and Radian 

International, LLC, June 1996 

Revision Date: November 2006 Revision No. 00 Appendix A-6-4 



DCN 96~670-008-16 

TECHNICAL MEMORANDUM 

INSTALLATION RESTORATION SITES 
SS-12, SD-27, AND OT-45 

Prepared for: 

49CES/CEV 
Holloman Air Force Base, NM 

and 

HQACC/CEVR 
Langley Air Force Base, VA 

Prepared by: 

Foster Wheeler Environmental Corporation 
143 Union Blvd., Suite 1010 
Lakewood, Colorado 80203 

303/988-2202 

Radian International LLC 
8501 North Mopac Blvd. 

Austin, Texas 78720 
512/454-4797 

Under Contract No. DACW45-94-D-0003, DO No. 02, WAD 03 with: 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

June 1996 
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Table 3·1 
Summary of Analytical Results for IRP Site OT -45 

Detection limit. 
Est imatcd concentration; analyte measured below the detection limit. 
This sample has GCIFID characteristics similar to weathered gasoline. 
Not analyzed. 
Not detected. No instrument response for analytc or result less than zero. 
This sample has GC/F!D characteristics for which reliable identification of a product could not be achieved. 
The diesel range organics are defined further in Table 3-2 of the Sampling and Quality Control Summary Repon (A-E SQCSR) Table I Phase /J RFI (Radian and FWEC, 1995). 
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( 

( 

L COWAHY NAME 
Radian Corporat1on 

3. PROJECT 

DRILLING LOG 
1
2. ~llUN$ SVBCONTRACTOR 

Geo- Test. Inc. 
4. LOCATIOH 

Holloman AFB Table I Phase II RFI IRP Site 45 
5. NA/oE OF ORILlER 

Victor Maldonado 
8. MANUF 4CT\.IfERS l£Sl6HA TIOH OF ~lU 

CME- 55 

HOLE NO. 

45-809 
SlEET 1 
OF I SHEETS 

7 • .sJ.iAA~J..YP~lH6 2' x 2. ' I0 Stainless Steel 8. HCU LOCATioN 
m~oo""" Split Sooon Eastih9""550993.24: Northing=S70225.69 

r.7r.2~5~"~0D~H~oT.IIo~w~S7te~m~Au~uo~e~r-tt~~~~~~~a~~~•n=oN~~~~~~~~~~~----~ 
4071.73 ft. MSL 

1--------------410. DATE STARTED I'L DATE COHPLETEO 
11-16-94 11-16-94 

12. ~ THIO<NESS 
NA 

15. OEI'TH GROUI'DtA ID acol.tflEREO 
4.5 1t 

13. DEPTH OOIU.EO INTO ROO< 
NA 

18. OEI'TH TO WATER At-ll ELAPSED TIME AFTER DfULllNG COHPl£TED 
NA 

14. TOTAL DEPTH OF HCU: 17. OTHER WATER LEVEL MEASUREIENTS (SPECIFY) 
7 ft None 

18. RISK~~ SAHPlES I SAWLE ID ($) I OEPTH Ita TOTALN~R OF CORE BOXES 

20• ~ AL~Ti FOR SW8020 I SW8080 I SW8240 I SW8270 I SWSOISH: 

2 SW&OtSiof> I 2 Metals j EPA -418J I SOP-4211 I SOP-~27 
22. OISPOSmOH OF HOLE 6ACKFlU MONITOfliNG WELL OnEil (SPECIFY) 23. SIGMA'TWE OF INSPECTOI\ 

Vertical 

ELEV.t~~c 
a b e 

4067.8 

4065.1! 6-

4063.1! 8-

Grout 

~.!L T; Clayey, with trace w<~vel, very lone to 
fine-JI[ained, brown (10YR4/3) and very pale brown 
(IOYR5/3), wet. loose, with roots, backfill material, 
mottled appearance, IML) (STCL). 

Total Depth- 7 ft. 

Carolyn Cooper 

T ziMTlc. 
T l NA 

J\ 

~~--~--~----------------~------~~----~--~--~~~~--~~~10 1 PROJECT: Hotlomen AF8 Teble I Phase II RFI j HOLE NO.: 45-809 

B-1 



DRILLING LOG Hot.E NO. c 45-810 
l COIF ANY NAioE ,2. OP.llllNG SIJBCOHTP.ACTOR St£ET I 

Radian Corporation Geo-Te~t. Inc. OF 1 SHEETS 
3. Pflo.JECT 4.LOCATION 

Holloman AFB Table I Ph.ase II RFI lAP Site 45 
5. NAIE Of' DRILLER e. MANlF ACT\IRERS OESIGNI. TJON CF DRD.l 

V1ctor Mald.onado CME -55 

T.~~~NG 2" X 2" ID Stainless Steel 8. HOlE LOCATION 
Sblit Soocn Eas ting=551039.!7; North,ng=670325.7 5 

7.25" 00 Htilrow Stem Aucrer 8' SlJIFACE ELEVATION 
4072.48 ft. .MSL 

10. OA TE STARTED ,II. OA TE CON'LETEO 
11-16-94 1!-16-94 

12. OVERSUUJeN THICI<NESS 15. DEPTH GROO~A TER ENCOUNTERED 
NA 4.5 ft 

13. CE'TH OFlil.1£D INTO ROCK 10. DEPTH TO WATER At.O EUJ>Sal TIME AFTER OR!UING COMP\.ETED 
NA NA 

l<l. TOTAL DEPTH OF HOlE 17. OTHER WATER LEVU MEJ.SWSENTS (SPECIFY) 
5.5 ft None 

18. RISK ASSESSIEKT S»>'\.ES I SIJ4Pt.E !0 (S) I OEPTH 119.. TOTAL tuiBER OF CORE BOXES 
No NA 

20. ~AN~~ FOil SW8020 I SW8080 I SW8240 r SW8270 I SW8015ME I 21 MTlt. 
SW8015N' 12 Metals T EPA 418.1 I SOP-428 

I 
SOP-427 i I 2 I NA 

22.. DISPOSITION OF HOLE lWl<FW.. IO«TORINS WEll OTfER (SPECIFY) 23. SIGNATURE OF" INSPECTOR 

Vertical 
Grout Carolyn Cooper 

~ • X 

IJEt'TH ~c OESCIIIPTION OF MATERIALS sw~ ~y A~'{pCAL 
ELEV. SA . NO. 

a b e d e g h I 
..() 

Asohalt 
~00 Gravel with sijty sand. Fill matenal. 

~Do 
0° 0( 
';>o • 

94-45-810-Qfl 

l:J ~n 
SAND; Si.lty, with gravei.-/Joorl1 gr!!de<l, very 

4070.4 2-
f/'Ses!t'ine<l, brown (10 R5/3 . cry, loose. (SMJ 1545 t-2 so ). 01/31{95 

.. =.:: .. 5 ~ 

rt II 
0 0.6 s 30 

* 
94-45-BI0-02R 

·.·· ': 
.. · 

4068.4 4- ·.=. ::· .. =. :;· l~NO; S1lt,O, poorly graded, very tine-?rained, pale red 1600 f-4 ::· -~ 

~H 
2.5YR7/ • moist, low to medount dens• y, w1th cemented o1n11ss 

' 
-: . .: layers; w4ter at 4.5 ft, (SM) (SOSL). 3 • {{ ~:~: ~ 

!jA~Q.:_~ilty, poorly ~raded, verJ, tine-gra,ned, light gray 110 136 5 50 
(IOYR7 /2), weN low o med1um ensity, with cemente 3 - layers; 1t, (SM (SOSL). 

·:. -~ . :~: ::. .. 
Total Depth ~ 5.5 a. 

f.-6 4066.4 6-

-

4004.4 8- Hl 

i 
1 PROJECT: Holloman AF8 Table I Phase II RFl I HOLE NO.: 45-810 

B-2 



DRILLING LOG HOI£ NO. 
45-811 

l COMPANY NA~E 12. DIUlliHG SJEICONTRACTOR SI£ET I 
Radian Corporation Geo-Test, Inc. OF I SHEETS 

3.PRO.ECT 4.LOCATION 
Holloman AFB Table I Phase 1I RFI IRP Site 45 

5. NAME OF DRJLI.EJI D. MANUFACTURERS l:eSIGNA TION OF DRill 
Victor Maldonado CME- 55 

7 .• ~~HS 2' x 2' ID Stainless Steel 8. HOLE LOCAUON 

SPlit Sooon Eas ting=55105.7 .60; Northing=67 0271.28 
7 .25" 00 Hollow Stem Auoer 9. SUIFAC;e El.EVATION 

4071.54 ft. MSL 
IO..Il.UE STARTED lit OA TE C014'1.ETEI) 

11-16-94 11-16-94 
12. OVERSUROEN THICKNESS 15. ~H GROI.HllfA TER ENCOuNTERED 

NA 3.5 ft 
13. te'TH ORlUEO INTO ROO< WI. DEPTH TO WATER AND ELAPSED Tl~E AFTER DRJLLING COMPLETED 

NA NA 
1<1. TOTAL WTH OF HQ.£ 17. 01l£R ItA Tal lEVEl MEAStiRBEHTS ISPECIF"Y) 

Sfl None 
18. RISK AS$£SSI.ENT SAMPLES I SAWLE lOIS) I OEPTH 119. TOTAL IU48ER OF CORE BOXES 

No NA 

20. ~ ~~T~ FOA SWS020 I SW8Q80 I 5118240 I SW8270 1 swaoiSI£ I 2 &J.P~ 
2 SW8015M' 12 loletab I EPA 418.1 I SOP-426 I SOP-.. 27 I I NA 

22. OISPOSmON OF HOlE BAO<FIU. ~0Rlt6Sl 0Tl£R (SPECIFY> 23. SIGNA TIJRE oF INSPECTOR 

Vertical Grout Carolyn Cooper 

El.EV. ·~ 
arwJ!C DESCRJPTION f' NATEJUALS ~ ~ &W~ o~v ~iFf«-

a c e g h I 
Jl 

"o~~o' oravel; rift material. 

II I II I qfk!; Lean, with 9rave1, very fine-arained brown 
(IOYR4/3) and very pale brown (I YR8/~l. moist) medium 

I I I I 
<lansity, With roots, backfill material, ML (STCL. • 

I I I I 
94-45-811-0IR 

5 1415 r-2 4069.6 2- I I I I 0 0 6 80 01/31/95 

I I I I 
5 t 

- I I I I 
94-45~Bn-02R 

J t" ,.,. ':~reus material !some kind of liner) with cla~ey s~t. 
Qrav. NSf moist soft. / · .. ·:. ·= SAND; Silt~ygoorly graded. ve{s tine-asainea. pale 1515 

4067.6 4- -:;· ·:;· ~ yellow (2. /J), wet, loose, M) (S U. 2 01/~/95 ~ .. ·. ·:. -~. 0 0 3 100 
-:·· -~:: ~ 

3 
·:. 
·:·· ·. ·.· ·-: ~ 

c 

Total Uepth - 5 ft. 

4065.6 6- f--6 

-

4063.6 8- ~ 

( 1 I PROJECT: Holloman AFB Table I Phase II RFI l HOLE NO.: 45-811 
0 

B-3 



DRILLING LOG 
l CXH'ANY NANE 

Raoian Corporat,on 
3. PRO.ECT 

Holloman AFB Table 1 Phase II RFJ 

12.. DfUI..UNG SUB.CONTIU.CTOR 
I Geo-Test, Inc. 

.C. LOCATION 
IRP Site 45 

5. NAME OF ORlUEJI 8. loCAI'U"ACMERS tESIGNlTION OF 01\ILL 
Victor Maldonado CM~ - 55 

45-812 
~lOTI 
OF I SHEETS 

7. m,~lf.AJl2Jj"~~ 2" .x 2' I0 Stainless Steel 8. HOLE lOCATlON 
~ SQ!it Sooon Easting•551128.19: Northing:670379.23 

r.7~.2~5~"~9~10~H~o~ll~6w--~S~te-m-7A-ug~te-r-h~~~~~~~--~S&V~~,~TWH~.~~~~~~~~~~~----~ 
4071.62 ft. MSL ; 

10. 0.4 T£ SUJIT£0 111. DATE COM'LET£0 1-------------1 11-16-94 11-16-94 

1%. 0~ THICI<NESS 
NA 

15.. DEPTH GIIOLNlWA TER E)CO!.JiofT£REO 
Sft 

13. DEPTH 0RIU.ED INTO ROCK 
NA 

18. OEPTll TO WATER 4NO ELAPSED TIME AFTER OR!ll.ING CX»RETED 
NA 

14. TOTAl. DEPTH OF HOLE 
9 ft 

17. OTf£11 WA. TER LEVEL MEASI.fEHENTS !SPECIFY) 
None 

Je. fUSK ~ !WI'l£S I !WJ'LE 10 (S) l DEPTH 119. TOTJJ.. N~ER OF CORE BOXES 

20. ~ ~~~ FOA SloC8020 I Sli8080 _I SW8240 I SloC8270 I Sli801St£ 

4 SloC801SMP I 4 Metals J EPA -418.1 I SOP-4211 I SOP-427 

22. OISPOSmON OF HOlE 8ACI<FILL NONJTOP.IM> WELL OTl-ER (SPECIFY! 23. SIGNATURE OF INSPECTOR 

Vertical Grout 

~-l~b~ a c 

o~'hc Gravel 

4069.6 

II II I 
I I 
I I~~~--~~=-~~~~~~~~~~~ SILT; Lean, with trace gravel, light gray l2.5YT /1. moist. 

soft! non-Diastic, mottled appearance; water at It, 2-1 
I 
I 
I 
I 

4067.8 4-1 

I 
I 
I 

4005.6 6-1 

4003.6 8-

·:. 
·:·· 

.. 
·:·· 

' ·: . ... 
.. 

I 
I 
1 
I 
I 

I 
I 
I 
I 
I 

(ML (STCLJ. 

SILT; Lean. with trace gravel, light gray ~~-5Y71JJ~ wet. 
sott

1 
non-plastic ... mottled appearance; water ends at 

6.5 t. l~>~LI (ST,_L)_ 

SAND; S,ilty,_poorl_y graded, very fine-grained,_. r~dd•sh 
yellow (7.5rR6/BJ. moist. very aense, 15M) (;:,OSLJ. 

Total Depth c 9 ft. 

Carolyn Cooper 

106 293 

168 275 

82 26 

0 

5 
5 
5 

4 
5 

50 

25 
40 
50 

I ... lthlt?~ 
I I NA 

... 
94-45-812-0IR 
94 -45-BI2-21R 

85 
1200 

01/31195 
t 

,. 
94-45-B12-02R 
94-45-BI2-22R 

90 
1245 

01{31195 
_i 

100 

( 

~2 

f-.-4 

-6 

L--1---l.--,.L.------~--~~~--"'--'--.......1.~~~--:-::-=-~Io(__ 
1 PROJECT; Hollol!lan AFB Table 1 Pha$e 11 RFI \ HOLE NO.: 45-812 
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DRAFT FINAL 

SITE INVESTIGATION REPORT 

WASTE SITES SS-06, SD-15, AOC-RR, AND AOC-BBMS 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

Ebasco Services, Inc. dba 

Prepared for: 

49 CES/CEVR 
Holloman Air Force Base, NM 

and 

HQ ACC/ESVR 
Langley Air Force Base, VA 

Prepared by: 

Foster Wheeler Environmental Corporation 
Groundwater Technology 
Government Services, Inc. 

143 Union Blvd., Suite 1010 and 2501 Yale Blvd., S.E. 
Albuquerque, New Mexico 87106 Lakewood, Colorado 80228-1824 
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Delivery Order 1, Work Authorization Directives 3, 5, 9 
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JfOilamtlll Air Fetef ... 
--~~~~ WJIIia.Sil:a$$.06, SO.IS, AOC-RR. and A0C"BBMS 
SlReport 

TABLE 2-1 (continued) 
SOIL GAS SURVEY RESULTS AT SS-06 

POL FUEL LINE SPILL 
HOLLOMAN AFB, NM 

MARCH 1995 

Eihii~ Xytenes 
(iign) . (UjJi) 

. . .:i(1<·· ........... 

SS-06-SG-1 s 0.06 0.27 0.10 0.29 

SS-06-SG-16 <O.OS 0.30 0.09 0.33 

SS-06-SG-17 <O.OS <0.05 0.06 0.22 

SS.{)6-SG-18 <O.OS 0.10 <0.05 0.17 

SS-06-SG-19 <O.OS 0.09 <0.05 0.16 

SS-06-SG-19DUP <O.OS 0.08 <0.05 0.12 

EQUIP. BLANK <O.OS 0.52 0.13 0.48 
(03/19/95) 

SS-()6..SG-20 <0.05 0.28 0.08 0.32 

SS-06-SG-21 0.05 0.74 0.17 0.68 

SS...()6..SG-22 0.07 0.97 0.20 0.79 

ss-<l6·SG-23 0.05 0.60 0.14 0.57 

SS-06-SG-24 0.09 0.71 0.17 0.67 

SS-06-SG-25 0.06 0.49 0.14 0.54 

SS..()6.SG-26 0.06 0.62 0.15 0.60 

SS..{Xi-SG-26DUP <0.05 0.60 0.19 0.74 

Revision 0 2-11 

S¢¢tion 2.0 Slat SS..()6 
I 
I 
I 
I 

~;~;~~t!~ I 
0.72 <20 I 
0.72 <20 

I 
0.28 <20 

0.27 <20 I 
0.25 <20 I 
0.20 <20 

1.13 <20 I 
_,) 

0.68 <20 I 
1.64 <20 I 
2.03 <20 I 
1.36 <20 

1.64 <20 I 
1.23 <20 I 
1.43 <20 

I 
1.53 <20 

I 
I 

October J99S I . / 
I 
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Holloman Air Force S.• 
Siwl bWeallption It Waste" Sltea Ss.o6, SD-U, AOC-RR, and 1\0C·BBMS 
SJ Rcp9rt 

SS-Q6-SG-27 

SS-()6-SG-28 

SS-()6-80-29 

EQUIP BLANK 
co3not95) 

SS-06-sG-30 

SS-06-SG-31 

SS-06-SG-32 

SS-06-SG-33 

SS-06-SG-34 

SS-o6-sG-35 

SS-06-SG-35DUP 

SS-o6-SG-36 

SS-06-sG-36DUP 

TABLE 2-1 (continued) 
SOIL GAS SlJ:RVEY RESULTS AT~ 

POL FVEL LINE SPILL 
HOLLOMAN AFB, NM 

MARCH 1995 

0.06 0.50 0.15 

0.08 0.37 0.12 

<0.05 0.30 0.08 

<0.05 0.17 0.06 

<0.05 0.23 0.08 

<0.05 0.14 <0.05 

<0.05 0.14 0.06 

<0.05 0.31 0.12 

<0.05 0.23 0.80 

<0.05 0.20 0.07 

<0.05 0.19 0.07 

0.07 0.69 0.23 

0.07 0.69 0.23 

SCc:tion 2.0 Sl II ~ 

0.62 1.33 <20 

0.47 1.04 <20 

0.30 0.68 <20 

0.22 0.45 <20 

0.32 0.63 <20 

0.10 0.24 <20 

0.24 0.44 <20 

0.47 0.90 <20 

0.33 1.36 <20 

0.28 0.55 <20 

0.27 0.53 <20 

0.95 1.94 22 

0.95 1.94 22 

"'Samples analyzed for BTEX and TPH by EPA Methods Modified 5030/8020 and 8015. 
ug/1 = Micrograms per liter. 
TPH = Total Petroleum Hydrocarbons as JP-4. 
< = Indicates compound not detected at the stated reporting limit. 

Revision 0 2-12 O<:tober 1995 
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Holloman Air Potu S.. 
Site Invcftigation at W•81o Sitea ~. SD-15, AOC-R.R, aJid AOC-BBMS 
Sl R8port 

TABLEl-l 
SUMMARY OF GEOTECHNICAL SOU. ANALYTICAL RESULTS AT SS-06 

POL FUEL LINE SPILL 
HOLLOMAN AFB, NM 

MAR.CH1995 

SS-06-SBO 1-6-8 

I 
6-a 

I 
ML I <42.9 I <42 I 3S I .. 

SS-06-SB02 -6-8 6-S ML 36.1 <48 39 9 

SS-06-SB0:!-8-10 8-10 swsc 33.5 - NON-PLASTIC -
SS-06-SB04-8-10 8-10 sc 25.2 36 20 16 

SS-06-SBOS~ ~ CL 19.8 <42 26 16 

SS-06-5~8-10 S-10 ML 24.1 38 31 7 

• Not mcuured 
uses • Unified Soil C1aaitication Syatem 
%wt • weil!ht percent 

FT • feet 
mm • millimeter 

Revision 0 2-13 

Soctloa 2.0 SI at ss-o6 

I 0.06$9 

0.0102 

0.0104 

0.0819 

0.0069 

0.0057 

October 1995 

- - ----------------



~ 
~ -------Holloman Air Force Buc 

Si1e Investigation at Wap Situ 5S-06, SD-1.5, AQC-RR, and AOC·BBMS 
Sl Report 

_(,. - - -
TABLEl-3 

SUMMARY OF SOU.. ANALYTICAL RESULTS AT SS-06 
POL FUEL LINE SPILL 
HOLLOMAN AFB, NM 

MARCH1995 

Barium 

C.lcium 

Iron 

Lud 

Vanadium 

Zine 21 20 

Revision 0 2-14 

- - - - ~ -S~tioa Z.O SI at S.s-06 

16 12 

Octobu 1995 



Holloman Air F- Jtue 
Site lnveltlratloa at w ... SitN ~. SD-15, Aoc-aa, md AOC-IBWS 
Sl Report 

TABLE 2-3 (Continued) 
SUMMARY OF SOH. ANALYTICAL RESULTS AT SS-06 

POL FUEL LINE SPn.L 
HOLLOMAN AFB, NM 

MARCH 1995 

Reviaion 0 2-15 

lto&a 2.0 If It ss.D6 

<Xtobcr 199S 

-------------------() \(. ()--



~-------~~------~~-~tlou 2.0 SI at SS-06 Holloman Air Force Sue 
Siu Invelligatlon at Waste Sitet S$-OIS, SJ).15, AOC..JUt, ud AOC-BBMS 
Sl Report 

TABLE2-3 (Continued) 
SUMMARY OF SOIL ANAL1TICAL RESULTS AT SS-06 

POL FUEL LINE SPILL 

"'Basewide Background Study Holloman AFB (Radian, 1993). 

"'EPA Region III Rislc-based levels (R.L. Smith, November 1994). 

HOLLOMAN AFB,NM 
MARCH1995 

0 'NMED USTB Correspondence to Holloman AFB, dated November 2, 1992. 

'"EPA Action Level for residential exposure. 

ND = No compounds detected for method specified. 

ug/kg = Micrograms per kilogram 

NIA =Not applicable/not established 

mg/kg = Milligrams per kilogram 

TAL = Target Analyte List 

< = Indicates compound not detected at tho stated reporting limit. 

Revia.ion 0 2-16 <X:tober 1995 
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HoUom&ft Air Force Bue 
Site Invutigationat Wuta Situ~. SD-15, AOC-R.R, aDd AOC-BBMS 
sr Report 

TABLEl-4 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AT SS-06 

POL FUEL LINE SPILL 

VOLA TILE ORGANICS- METHOD ll.CO (qll) 

AcefOne I N/A I 3,700 

TAL METALS- METHODS aoo.IIDd 7000. (1111'1) 

Aluminum I N/A I 37,000 

Lead I 19.9 I N/A 

Zinc I 253 I 11,000 

pH- METHOD 150.1-

pH I N/A I 6-9 

"Basrot'fde Bacqround Study for Ho/Joman AFB (IUdlan, 1993). 
~EPA ReJion m riak-bucd-levola (R.L. Smith, November 1994). 
"'pH by field inatrumentluon. 
ug/1 • MicrotfiJIIJ Per Liter 
NO • No compoundadet.octed fOt" method apocified. 
N/A • NoCappl~abloiDOCeltablilhed 
TAL • Tarret Anllyte Ull 
N A • NO( analyzed 

HOLLOMAN AFB, NM 
APRIL 1995 

I ND I 17 l 
26,000 72,000 

<<4.0 63 

<2,000 3,o400 

I 7.21 I 7.10 I 

< • lndicatea compound 110( detected at the otated reportiiiJ limit. 

Revision 0 

NO I NO 

58,000 <40,000 

5.0 140 

<2,000 <2,000 

7.30 I NA 

I 

I 

-- -- - -- 2-17 --- - - -

Soctloa 2.0 SI at SS1)6 

NA I NO 

12,000 <10,000 

<4.0 <4.0 

3,o400 <1,000 

NA I NA 

October 1995 -- ------
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Fence (Approximate 
Locotion) 

- .. (' ,,.. - - - - - - -

Line 

25 34 

@"~3@ @ 
14_j \ 9GP-3 

SB-05 \ 2 24 
@ 13 I@ @) 

\~ / GP-2 ...... SB-04 

1 "t<;.\ Jv@)v@ 23 

Reported Area Of 
Pipeline Release 

--
I 
N 

* 

LEGEND 

® Soil Gas Survey Locations, 1 Thru 36 

P1peline ~Morker ~~ -

'@ \ 

§ ~ ~\ @ ~ - Soil Go> Sucvey 
GP-1 \ ~ SB-02 Locations 

29 
@> 

~ Soil Sample Locations, SB-01 Thru SB-06 

9' Groundwater Sample Locations, GP-1 Thru GP-6 

Note: 

1. Site Features ATe Approximate. 

0 Feet 100 
....--.-- i 

Scale 

2201-ST2 (1:100) 

Figure 2-1. Site Map 
Site SS-06, JP-4 Fuel Line Spill 

@20 \ @9 @31 
\ 

21 \ 10 
@ \@ 

~ SB-03 

@> ® 
22 11 

32 
® 

36 
® 
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/; 

® 

1.64/NO 

Note: 

Fence (Approximate 
Location) 

LEGEND 

Soil Gos Survey Locations 

Total BTEX In Soil Gas (ug/1) 

TPH As JP-4 (ug/1) 

0.72/ND@ 

1.62/ND 

0.85/ND@) 

1.43/ND 
@) @)0.90/ND 

' ,,....... 
1 1.48/ND 

0.27 /ND@ \ @ @0.68/ND 
\ 
1 1.21 /NO 

0.25/ND@ \ @ @0.63/ND 
\ 
I 1.26/ND 

0.68/ND@ \ ® @0.24/NO 
I 

\1.16/ND 
1.64/NO@) \ @ @0.44/ND 

1 . Site Features Are Approximate. 
1.00/ND 

2201SVSR (1:100) 

u 

0 Feet 100 2.03/NO@) @ @1.94/22 
w 

Scale 

Figure 2-2. Soli Vapor Survey Results, March 1995 
Site SS-06, JP-4 Fuel Line Spill (u 

I 
N 

• 

l,,) 
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~ 

Fence (Approximate 
Location) 

LEGEND 
Soil Sample Locations And 
Metal Results (mg/kg) Above 
Bosewide Background Levels 
(Radian, 1993). 

Note: 

1 . Site F eotures Are Approximate. 

2. No VOCs By 8240 or TPH By 
8015 Detected. 

o Feet 100 
_,_; I 

Scale 

SB06 
4 to 6 FT 
Zn • 21 
Pb = 1.9 

e tg 10 ET 
/>J - 13,000 
Fe = 11,000 

Pb = 4.2 
Mg = 20,000 

K • 3,100 
v- 25 
Zn • 71 

Reported Area Of 
Pipeline Release 

5801 

4 to 6 fT 
AI • 10,000 
Fe = 10,000 

Pb .. 6.7 
Mg • 19,000 

Mn = 310 
Ni = 21 
v- 28 

Zn • 59 

6 to 8 EI 

Pb • 1.8 

S803 
2 to 4 fT 
Cr = 6.7 
Pb • 6.6 
Ni • 7.4 
v = 19 

8 to 10 fT 
Pb • 2.5 
Zn - 27 

I 
I 
I 
I 
I 
I 
\ 
\ 
\ 

1\ 
~ 

I 
I 
I 
I 
I 
I 

5805 

4 to 6 fT 
AI = 13,000 

Bo = 130 
Cr • 20 

Fe ,. 11,000 
Pb • 4.3 
Mn = 190 

lAg - 32,000 
Ni • 21 

K =- 3,600 
v- 36 

Zn • 75 

10 to 12 ET 

Pb = 3.1 

S804 
4to6fT 

AI .. 15,000 
So .. 120 
Cr = 19 

Fe = 16,000 
Pb = 12 

t.I<J - 16,000 
Mn - 280 
K .,. 3,400 
v- 33 

Zn • 59 

8 to 10 ET 
Pb = 3.2 

5802 
0 to 2 FT 

Co • 260,000 
Pb = 12 
Ni • 32 
Zn .. 21 

6to8FI 
Pb = 3.1 

2201SSR (1:100) 

Figure 2·3. Soli Analytical Results, March 1995 
Site SS-06, JP·4 Fuel Line Spill 
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I 
N 
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Fence (Approximate 
Location) 

LEGEND 

Groundwater Sampling Location 
And Analytical Results In ug/1 
Above Bosewide Background Levels 
(Radian, 1993) Or Risk-Based Levels. 

Note: 

1. Site Features Are Approximate. 

0 Feet 100 
W-; I 

Scale 

- - - - - - - - - -
GP-5 

No Sample 
Well Dry 

GP-6 
No Sample \ 

Well Dry 

-~ 
' \ 
\---- Buried Fuel Line 
1 ---- Reported Area Of 

Pipeline Release 

No Sample 
Well Dry 

GP-2 
Acetone-1 7 ug/1 
Al•72,000 ug/1 
Pb=63 ug/1 
Zn=3,400 ug/1 

/ 

GP-1 
All VOCs=ND 
Al=26,000 ug/1 

\ 
\ 
\ 
\ 
I 
\ 
\ 
\ 
\ 
I 
\ 
I 
I 
I 
\ 

GP-3 
VOCs=ND 
Al=58,000 ug/1 
Pb=5.0 ug/1 

2201GAA (1 :100) 

Figure 2-4. Groundwater Analytical Results. April 1995 
Site SS-06. JP·4 Fuel Line Spill 
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I HTW DRILLING LOG H(UNO. 
SB-Ot 

I. COMPANY MAlE ,2.· MllltHII suetl:iRT~CToR SlEET I 
Groundwater Technology Geo Environmental OF I SHEETS J 3. PROJECT 4. LOCATION 

* PA/SI 00#1 WAOs#3,5,!;;! HAFB Site SS-06 
,,,,,," 5. NAME r.1/ OR.n.LEFI e. M.lNUFACTURERS DESIGNATION Of tJULL 

1 
J. Steerman Scorpion Rig 

T.~~~f.roo OPT Split-spoon 8. HOLE LOCATION 

1.5 inch diameter SB~l south of POL Yard 
G. SOftFACE ELEVATION 

I 10. DATE STARTED II. DATE CONPLETEO 
03/24/95 03/24/95 

12. OVEJI9UAO£N THIO<NESS 15. DEPTH GROUNOWA TER ENCOUNTERED 

I ft. 9 ft. 
13. oetTH ORtl.LED nno ROCK G. DEPTH TO WATER ANO ElAPSED TIME AFTER DRilliNG COHI'lETEO 

ft. 
1-4. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

I 10 ft. 
18. GeOTECi+ltCAL SAitiPLES OISTUASED J UNOISTURSEO t~· TOTAL NUNBER OF CORE BOXES 

8-lO' @ SS-06 y N NA 

I 
20. t.~'§¥jOR CHEMICAL voc METALS OTHERS (SPECIFY} OTHERS (SPECIFY) OTHERS (Sf'EClFY) 21. TOTAL 

CORE REC. 

4-5' & 6-8' 
y y 

!'"'\ 1'1 % 
22. DlSPOSITION OF HOLE BACKFilLED MONITORING WELl OTHERS {Sf'ECIFJ'Y')' 231 r;r~vJJr I Bentonite N t LC IJA.-Abandoned 

FIELD GEOTECH ANALYTICAL BLOW RENARKSfRECOVERY 
El.EV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE OR SAMPLE NO. COUNTS 

RESULTS ~.;ORE BOX NO 

I • b c d e t g h 

0-2 fl.: Light brown SAND ISM), 

- tine grained, ory. (2.5YR. 7/2). 
~ 

0 

~.· -I 1- 0.0 NA IOO:t -1 

"--

I -2 2 2-4 ft.: Brown silty SAND ISM). dry 

- 12 SYR. 7 /2). t::-

2 

··J 3- 10 NA 100% f-

I -: 
;o. 

3 

-4 4 
4-6ft. Brown silty SAND (SM). 

I -: 
mOISI (2.5YR. 5/1). r 

SS-06 
-5 5- 15 NA SB-1-4-6 100% 1-: 

4 

5 

I ~ 
f-

-6 6 6-8 ft. Brown silty SANO ISM). 
6 

I - mo,st (2.5YR. 5/1). LaD uses f-
IO=Ml 

-1 7- 5.1 NA SB-06 100% r--
SB-1-6-8 

7 

-

I -8 8 --1-• 
8-10 ft. Wet, white silty SAND (SMI 

8 

- (25YR, 7/ll. 

I -9 9- 15 NA 100% 9 -: 

- i-

I,. /() 10 I PROJECT: 830012201 I HOLE NO.: SB-01 
\,, dJIIII 55-2 

PA/SI 0011 WAOsl3 59 

10 

I 



HTW DRILLING LOG HO..ENO. 
SB-02 

.. C:O.i\HY tWE 12. MruJNG ,SIJI!tONT'AAa:TM SfElTI 
Groundwater Technology Geo Environmental OF I SHEETS 

1.Mb.IECT <I. LOCATION 
DACW-45-940-003 PA/Sl HAFB Site SS-06 

S.. NNE ~ DfUU.ER II. MANU"ACTUAERS DESIGHATION OF ~Ill 
J. Steerman Scorpion Rig 

'·~nwKDe OPT Split-spoon 8. Ha.E LOCATION 

1.5 inch diameter SB-1 south of POL Yard 
II. SURFACE ELEVATION 

10. OA TE ST ARTEO IL OA TE COMPLETED 
03/24/95 03/24/95 

12.. O'tiEIIItJilEH TH[OOESS 15. DEPTH GROUNOWA TER eNcOIJHTCRI!O 
ft. 9 ft. 

!G. OEPlH ORJU.EO INTO ROQ( ~· DEPTH TO WATER AND aAPSEO TDE AFTER DRlUIN6 COMPlETED 
ft. 

J4. TOTAL ~PTH ~HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 
10 ft. 

& llfOTEDioaCAI. S»>'LES OISTUfe£0 I IJNOISTUR8EO IIG. TOTAL NIJoCBER ~ CORE BOXES 
6-8' y N NA 

ZO. ~~CHEMICAl voc: METALS OTHERS (SPECIFY) OTttERS (SPECIFY) OTHERS (SPECIFY) 2L TOTAL 
CORE REC. 

0-2' & 6-8' 
y y 

% 
22. OISPOSITlOH OF IO.E BACKFR.LED MONITORING WEll OTHERS (SPECIF'tjJ 

~~~~ Bentonite N ' Abandoned 
FJELD GEOTECH ANALYTICAL BlOW REMARKS/RECOVERY 

B.EV. DEPTH DESCRIPTION DF MATaUALS SCAEENI1«3 SAMPLE OR SAMPLE NO. COUNTS 
RESULTS FORE BOX NO • b c d e I g h 

0-2 fl; Light brown, silty SAND 

":: 
(SM) with gypsum. dry (2.5YR. 
7/2) 

-I 1~ 1.8 NA SS-06 100% SB-2-0-2 

-: 

-2 2 
2-4 ft. Red brown silly CLAY (CU 

":: 
with gypsum. moist (2.5YR, 4/3). 

-3 3- 2.0 NA 80X 

-
-4 4 

4-6ft. Red blown silty CLAY (CL) 

- with gypsum, moist (2.5YR. 4/3). 
Lab uses ID=ML 

-5 5- 9,0 NA 100% 

-6 6 
6-B ft. Light brown, sily SAND 

- (SM), loose, moist (2.5YR, 7/2). 

_, 7- ItO NA 
SB-06 100% SB-2-6-8 

-

-8 8 
8-10 ft. Wet. light brown, silty SAND 
(SM). loose. moist. (2.5YR, 7/2). -

-9 9- NA 100% 

-

-10 10 I PROJECT: 830012201 I HOLE NO.: 58 02 
Ill( Fe,. 55-l OACW-45-940-003 PA/SI 

I 
0 
I 

0 

f-

-1 

-
2 

f-

3 1-. 

f-

4 

-
5 H 

f-

6 

r-

1-7 

-
8 

1--

- 9 

I 
I 
I 
I 
I 
I 
:) 

I 
I 
I 
I 
I 
I 
I 

-10\J 
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I 
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HTW DRILLING LOG HOCE NO. 
SB-03 

I.COHPANYNAHlt ,2.. DRll.l.lt«i SUStOtfi'RACTOR SHEET I 
Groundwater Technology Geo Environmental OF I SHEETS 

3.PROJECT 4.LOCA1ION 
PA/Sl OO#t WA0s#3,5,9 H~FB Site SS-06 

5. HAJE OF DRILLER II. MANUFACTURERS OESlGNATION OF Mill 
J. Steerman Scorpion Rid 

T .• TYPE~ OPT Split- spoon 8. HOLE LOCATION 
ANO SA 100 

1.5 inch diameter SS-06-SB-3 South of POL Yard T 
g, SURFACE ELEVATION 

10. DATE STARTED II. DATE COMPLETED 
03/24/95 03/24/95 

12. OVEfiSORDEN TH!O<NESS 15. DEPTH GROUNOWA TER ENCOUNTERED 
ft. 9.5 ft. 

13. DEPTH DRILLED INTO ROCK 18· DEPTH TO WATER AND ELAPSED TIME AFTER OOILLIHG COMPLETED 
ft. 

1-4. TOTAL DEPTIJ OF HOlE IT. OTHER WATER LEVEL HEASUAEMEtHS {SPECIFY) 
10 lt. 

18. GEOTEC~ICAL SAMPtES DISTURBED I UNOtSTURBEO t"'· TOT ALIUIBER OF CORE BOXES 
8-10' y N NA 

20. ~t¥/00 CHEMICAL voc HETAlS OTHERS {SPECIFY! OTHERS (SPECIFY) OTHERS !SPECIFY) 21. TOTAL 
CORE REC. 

2-4' & 8-10' 
y y 

% ,.., 
22. OistoSITION OF HOLE BACKFILLED MONITORING WEll OTHERS (SPECIFY) 

~~~~ Abandoned Bentonite N 

FIELD GEOTECH ANALYTICAl BLOW REMARKS/RECOVERY 
OESCRlPTION OF MATERIALS SCf\EENING SAMPLE OR SAMPLE NO. COUNTS 

ELEV. DEPTH RESULTS icORE BOX NO a b c d e t g h 

0-1 ft. Slack-gray, GRAVEL (GPl. 

- coarse, dry, no odor. 
1-2ft. Red brown silty SAND (SM). 

-I 1- dry. 0.6 NA 100% 

-
-2 2 

2-4 ft. Red brown silty SAND (SMl. 

- moist (2.5YR. 4/3). 

3- 14.2 NA SB-06 100% -J SB-3-2-4 

-

-4 4 
4-6 ft. Red brown silty SAND (SM), 

- moist (2.5YR, 4/3). 

-5 5- 11.2 NA 100% 

-
.. () 6 

6-8 ft. Very light brown, silty SAND 
(SM) moist (2.5YR. 7/2). 

-1 7- 69 NA 100% 

-

-8 8 
8-10ft. Very light brown. silty 

- SAND (SM) wet (2.5YR. 7/2} Lab 

I 
I 

-9 9-
-

.i 

\0 ( ·10 

"., . ..-m 55·2 

uses ID=SM/SC 
47.2 NA SB-06 100% 

SB-3-B-10 

I PROJECT; 830012201 I HOLE NO.: SB 03 
PA/SI 0011 WADs#3,5,9 

I 

0 

-
e-1 

f-
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'":" 

3 c-. 

r-
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-
5 ~: 
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-
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-
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HTW DRILLING LOG H~EHO. 

se~o4 
L t»WAMY lWE 12. DRIU.OO SUBCONTRACT!Jt StEET I 

Groundwater Technology Geo Environmental OF I SHEETS 
1. l'fiOJECT -4.LOCATION 

PA/SI 00#1 WAOs#3,5,9 HAFB Site SS-06 
!5. NAME OF DRJLLER G. NANIJFACTUAERS DESIGNATION OF ~Ill 

J. Steerman Scorpion Rig 

'·~oo OPT Split-spoon 8. H«.E LOCATION 
1.5 inch diameter South of POL Yard 

II. SURFACE ELEVATION 

10. DATE STARTED IL OA TE CCM'LETED 
03/24/95 03/24/95 

12. OVERBUlOEN THICKNESS IS. OEPTH GRCUf«)WATER ~TERED 
ft. 9.5 ft. 

!11 .oernf DRillED INTO ROCK 16· OEPTH TO WATER AHO ElAPSED TDE AFTER ~IUING COf4Pl.ETEO 
ft. 

U. TOT At. [EI'TH OF HOlE 17. OTHER WATER LEVEL NEASUAEM9HS ISPECIFYI 
10 ft. 

.. 8EOTEDfoaCAL SANPI..ES DISTlJR8EO l l.tt.CISTIR3ED ,19. TOTAL HUM8ER OF CORE BOXES 
8-10' y N NA 

20. ~~OR 0194ICAL voc METAlS OTHERS (SPECIFY) OTlERS (SPECIFY) OTtERS (SPECIFY) 2L TOTAl 
CORE REC. 

4-6' & 8-10' 
y y 

A % .....--.....-
tt Daii'OSntON OF HOlE BAQ(f'JUED MONlTORIHG WELL Ont:RS !SPECIFY/ 

21Sru~~; I 
Abandoned Bentonite N \ ...._..... 

FIELD GEOTECJt-~LY'!_t~L BLOW REMARKS/RECOVERY 
El.EV. DEPTH DESCRIPTION OF NA TEIUAl.S ~ENING ~lAMPl£ OR SAMPlE NO. COUNTS 

RESULTS RE BOX NO 
I b c cS e , g h 

0-2 ft. Reo brown silty SAND (SM), 

-: dry (2.5YA. 4/3). 

-I 1- 00 NA 100% 

-
-2 2 

2-4 ft. Red brown silty SAND (SM), 

- damp (2.5YR. 4/J). 

-J 3- 128 NA 100% 

-
-4 4 

4-B fl. Red brown silty SAND tSMl. 

- damp w1th gypsum crystals, (2.5YR. 
4/3). Lab uses JO=SC 

-5 5- 120 NA 
SB-06 80% 

SB-4-4-6 

-:: 

-8 6 
6-8 ft. Red brown silty SAND (SMl. 

- damp w1th gypsum crystals. 

-I 7~ 30 3 NA 80% 

-: 

-8 8 6-10 ft. While. ligth brown silty 
SAND (SI-4), no odor. wet. (2.5YR. 
712) 

SB-06 
9- 12 I NA -9 SB-4-8-10 

-

-10 10 I PROJECT: 830012201 I HOLE NO.: SB-04 
1ft( F cu 55-2 PAISI 0011 WAOsf3 5,9 

I 
Q 

0 

t-
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-
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HTW DRILLING LOG HOlE NO. 
SB-05 

I. COM" AN't NANE _,2. DftlUOO SuatCINTRACTOR Sl-EET I 
Groundw<Jter Technology Geo Environmental OF 2 SHEETS 

3.PRo.lect .f. LOCATioN 
PA/Sl 00#1 WAOs#3,5.9 HAF8 SS-06 

5. MANE CF ORD..LER e. MANUFACTUAERS DESIGNATION OF DRILL 

'j 
J. Steerman Scorpion Rig 

7.~.g~~oo OPT Split- spoon 8. HOU: LOCATION 
NT 1.5 inch diameter South ot POL Yard 

g, SURFACE ELEVATrON 

I 10. OA TE ST ARTEO ll OA TE CONPLETED 
03/24/95 03/24/95 

12. OYEASUROEN THI~NESS 15. DEPTH GROUNOWA TER ENCOUNTERED 

I 
ft. 13 ft. 

13. DEPTH ORILLEO INTO RO~ e. DEPTH TO WATER AND ELAPSED TIME AFTER OOILLING COHPLETEO 
ft. 

l<C. TOTAL DEPTH OF HOlE IT. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 
14 ft. I 

I 

18.. GEOTECttUCAl SAHPLES OISTURSEO I UNOlSTURBEO I ,g_ TOTAL Nt.t!BER OF CORE BOXES 
4-6' y N NA 

20. ~~~~OR CHEMICAL voc METALS OTHERS (SPECIFY) OTHERS (SPECIFY) OTHERS (SPECIFY) 2l TOTAL 
CORE REC. 

4-6' t;. 10-12' 
y y 

r....... % t"\._ 

22. DISPOSITION Of' HOLE BACKFILLEO NONrTORING WEU OTHERS (SPECIFY) 

~-~~v~ I Abandoned Bentonite N 

ELEV. DEPTH 

I 

I 
I 
I 
I 
I 
I 
I 
I 'I 
I 

a 

.1: 

b 

-
-I 1-

-
-2 2 

-
-3 3-

-
-~ 4 

-
·5 5--, 

-
-{l 6 

-

-1 7-: 
-

-8 8 

-

-!I 9-: 

-
-10 10 
• 55-2 

DESCRIPTION Of' MATERIALS 
c 

0-2 ft. White silty SAND (SM) 
gypsum crystals. no odor, dry 
(2.5YR. TIt). 

2-4 ft. Red brown silty SAND ISM) 
with gypsum crystals, dry (2.5YR, 
4/3) 

4-6ft. Red brown silty SAND (SM) 
with gypsum crystals. dry (2.5YR, 
4/3l. Lab uses ID =CL 

6-8 ft. Ligh l brown silty SAND 
ISM). damp I2.5YR, 7/2). 

8-10 fl. Red brown silly CLAY (CL) 
with sand. moist. stiff 12 5YR) 

I PROJECT: 

\ _j IL-
FIELD GEOTECH ANALYTICAL BL(J'II'" REMARKS/RECOVERY 

SCREENING ~LEOR SAMPLE NO. COUNTS 
RESULTS BOX NO 

d e f g h 

372 NA 50% 

80 NA 100% 

SB-06 
459 NA 100% S£3-5-4-6 

21.9 NA 75% 

72 NA 100% 

830012201 l HOLE NO.: 58-05 
PA/SI 00#1 WA0s#3,5,9 

0 

-1 

!::-

2 

-
3 !-, 

r-

4 

1-

- 5 

1-
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-7 

1-

8 

-
1:-9 

-

10 



t. CXWAHY NAME 
HTW DRILLING LO~ n L 

Groul'ldwater TechnQiogy 

F~.· . . . .. ~ ... QTE CH ~NAlYTICAl 
OESOIIPTION OF NA TEAW.S Sf.:REENI~ ~ OR. SANPLE NO. Et.EV. DEPTH 

• b 

BlOW 
COUNTS 

$6-05 
SHEi!T2 
OF 2 SHEETS 

REMARKS/RECOVERY 

I 
:1 c Fi£Slit.. TS ....,,._ ·eox NO 

t---t---~--~~~~~~~~~~~--~--~d~~--~e~-+--~'---+--~o--~----~h------~10 10-12 ft. Red brown silty CLAY CCLI 

I - with sand. moist. stiff I2.5YR, -4/3). 

-n 11-= 104 

-
NA SB-06 

SB-5-10-12 100% H 

I 
-12 12 ~--~,~2-~1-477.fl~.w=h~it~e.~l~ig~ht~b~r-ow_n_s~ill~y------+-------~----~------~------+-------------~12 

SAND (SM). wet @ 13', (2.5YR, - I 
I 
I 

7/2). 
-13 13- 23.1 NA 50 X 

.;; 

-J.( 14 ~--~8~0~H~@~I~4'~.------------------t-------~----~------~------+-------------~14 
-

-15 15...; 

-16 16...; 

-
-11 17-

-
-18 18-

.: 

-19 19-

-
-20 20....: 

-
-21 21-

-
-22 22-

-

-lJ 23..: 

-
-24 24...; 

-25 25...; 

-
-26 26....: 

-

-:?1 27-

F-

HS 

H6 I 
J..-

~17 1 

H9 

~20 

~21 

~22 

I 
I 
I 

-23 I 
-24 I 
:-

r-25 1 

-26 I 
-

-~ 28-~--~--------------------~----_.------------~~~--~----------~~28 I 
._,For•«-Z I PROJECT: 830012201 I HOLE NO.: 58-05 
- ..., PA/Sl 00#1 WAOs#3,5,9 
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I 

HTW DRILLING LOG HOLE NO. 
SB-06 

I. eotf>A.NY NAIE 12.0RtilEWBSUBCONTR4CTOA SHEET I 
Groundwater Technology Geo Environmental OF I SHEETS 

3. PROJECT 4. LOCATrON 
PA/SI 00#1 WAOs#3,5,9 HAFB Site SS-06 

S. NAME OF DRilLER 8. NANUFACTURERSOESIGNATION OF ORn.L 
J. St eerman Scorpion Rig 

7 .• TYPESfi OPT Split-spoon 8. HOLE LOCATION 
NOSA~ lNG 

1.5 inch diameter South of POL Yard 
II. SURFACE ELEVATION 

10. OA TE ST ARTEO II. DATE COMPLETED 
03/25/95 03/25/95 

12. OVERBlllOEH THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 
ft. ft. 

13. DEPTH DfUl.LED INTO ROCK e. DEPTH TO WATER AND ELAPSED TIME AFTER OOILLING COMPLETED 
ft. 

1 ... TOTAl W'TH OF HOlE IT. OTHER WATER LEVEL HEASUREHENTS (SPECIFY) 
10 ft. 

1&. GEOT~ICAL SAMPLES OISTURSEO t UNDISTURBED _110. TOTAL ;UNSER OF CORE BOXES 
8-!0' y 

20. ~f~CR !::taiCAL voc HETAt.S OTHERS (SPECIFY) OTHERS (SPECIFY) OTHERS (SPECIFY ) 21. TOTAL 
CORE REC. 

4-6' & 8-10' 
y y USACE MRD 

~A % 1'\ 
22. DISPOSITION OF HOlE BACKFILLED MONITORING WEt.l OTHERS (SPECIFY) 

~teh JJ. Abandoned Bentonite N 
\..-.--

s~&_~~ F8lr~Jt~~ A~YTICAL c~·s REMARKS/RECOVERY 
ELEV. DEPTH DESCRIPTION OF MATERIALS S LE NO. 

I b c <l e 1 g h 

. 0-2 ft. White silty SAND !SMJ. 
loose. dry (10YR, 8/2). -

·I 1- 7.2 NA 80% 
.12 

-
-2 2 2-4 ft. Fine white siltr. SAND (SM). 

loose. dry (IOYR. 8/2 . 
-

·J 3- 9.0 NA 100% 
.14 

-
·4 4 4 6ft. Fine white silty SAND 

loose. mo1Sl (10YR. 7 /4). 
(SM), 

-

·5 5- 152 NA 100% 

-: 

-6 6 6-B ft. Fine white sil;>; SAND (SM), 
loose. lnOJSt (IOYR, 7 4 ). -

·l 7- 39 NA 80% 

-: 

·8 8 
8-1~ ft. Stiffs moist. silty CLAY 
(CL , red. ( YR. 4/6). Lab USCS 

- ID~HL. 

-9 9- 15.1 NA 100% 

-

( ·10 10 I PROJECT: 830012201 I HOLE NO.: SB-06 
·cOIIII 55-2 PA/SI 00#1 WAOs#3,5,9 
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Appendix A-8-1 

Portions of: Chemical Data Acquisition Plan (CDAP), Investigation of Four Waste Sites, 
Holloman Air Force Base, NM, Radian Corporation, 2 February 1993 

Revision Date: November 2006 Revision No. 00 Appendix A-8-1 
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DCN 93-269-069-23-01 
RCN 269-069-23-04 

CHEMICAL DATA ACQUISITION PLAN (CDAP) 

INVESTIGATION OF FOUR WASTE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Prepared for: 

49 SG/CEV 
Holloman Air Force Base, NM 

and 

HQ ACC/DEVC 
Langley Air Force Base, VA 

Prepared by: 

Radian Corporation 
8501 N. MoPac Boulevard 

P.O. Box 201088 
Austin, Texas 78720-1088 

512/454-4797 

Under Contract No. DACW45-91-D-0018 with: 

US Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

2 February 1993 
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I 
TABLE 1: Petrex Soil Gas Samplirw: Results* (cont"dl 

~ Petroletun 
Arornat:ics Hydrocarbons 

sample t* (C6-C9 l ( C8-Cl3) Chloroform PCE Comments 

:ite 12: 41 14429 272 N/ID e I 42 no data. missin.E! 43 no data. missing 44 no data, missing 

I 45 no data. missing 46 113961 761202 N/ID N/ID 
47 no data, missine: 48 no data. missine: I 49 no data, missim>: 
50 no data. missing 
51 no dr~.ta. missine: 

I 52 no data, missine: 
53 no data, missine: 
54 no data. missing 

I 55 4397 373 N/ID 0 
56 no data. broken 
57 1935 0 0 0 
58 4196 0 0 0 I 59 no data. missine: 
60 no data. missine: 61 12526 1431 N/ID .398 • 62 no data, missing 63 no data. miss in_!:! 64 no data, miss in~ 

I 65 no data. missing 66 no data. missine: 67 no data. missine: 68 no data. missine I 6~J no data. missing 70 no data. missing 71 no data. missing 

I 72 7042 244 N/ID 0 

IA/QC: 73 6-32 0 0 0 replicate. sample $tl2 74 2040 0 0 0 replicate. sample tt19 I 75 20.31 0 0 0 replicate. sample !1:31 76 4'128 319 N/ID N/ID replicate. sample tL% 77 3256 0 0 0 replicate. sample #:39 I 78 5479 324 N/ID 233 replicate, sample 1:$61 79 10770 0 303 0 travel blank 
80 3975 0 263 0 travel hlanl: 

I 81 282El 0 0 0 travel blank 
82 3455 0 0 0 travel bla.nY. 

lVID: compound Not Identified. si~nal derived from hydrocarbons. 

~ * all data derived from C~TD-MS analysis; values in units of ion counts_ 

I 
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Section 4 
Site SS-12-JP-4 Fuel Line Sp/JJ Site 

Section 4 

Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

SITE SS-12-JP-4 FUEL LINE SPILL SITE 

S ection 4 details the results of the IRP 
site investigation for Site S5-12. 

4.1 Site Description 
The JP-4 Fuel Line Spill Site is located 

immediately east of the main Base hous­
ing area near the Standard Transpipe JP-4 
pipeline, the main pipeline serving the 
petroleum, oil, and lubricant (POL) area. 
Site features are illustrated in Figure 4-1. 

In 1975, approximately 2000 gal. of 
JP-4 were spilled at the site. The spill was 
the result of a rupture in the fuel line from 
excessive pressure. The majority of the 
fuel was reportedly recovered when it 
collected in a pit and was pumped into a 
tank truck shortly after the spill. The date 
of occurrence, the quantity of fuel spilled, 
and the location of the spill could not be 
confirmed during the literature search. 

Bose Hous1ng Area 

0 t 
North 

In early 1992, an alleged fuel product 
was encountered while digging a trench 
for a storm sewer being installed approxi­
mately 250 ft west (hydrologically 
upgradient) of the pipeline. 

4.2 Site Investigation 
This investigation focused on two 

principal areas of possible contamination: 

0 The segment of the JP-4 pipeline 
that ruptured in 1975 (BH-12-01, 
02, 04, and 05); and 

@ An area where the alleged fuel 
product was encountered during 
storm sewer installation (BH-12-
03 and 06). 

Soil and groundwater sampling loca­
tions are shown in Figure 4-1 (see Section 
8 for explanation of symbols). A total of 

\ / Appi"Oxlm~h 
\ lacotlon of 
\ JP- t Plp•lin• 

\ 
\A' 
\ 

BH-1'1.,-0.( 

-
GH-12-05 • 

BH-12-01 ! 
\ WL-12-02 ~ 

• I \ . 

SCALE 
0 25 50 75 I 00 

\ ~~ 
\ o I 
\ ~~ 

1\ J:: 

\ ·' 
\ ~ 1: 

\ I:D Fut 

Figure 4--1 Site SS-12 Features 
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Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

Section 4 
Site SS-12-JP-4 Fuel Line Spill Site 

Table 4-1 
Site SS-U Investigation Summary 

Suspected 
Contaminants 

JP-4 

Types of Samples 
Collected 

One soil sample each from six 
soil borings 

One groundwater sample each 
from three groundwater 
monitoring wells 

Results Summary 
Kerosene in 1 sample; unidentified organics in 
diesel analysis in 1 sample• 
Unidentified organics in diesel analyses for 2 wells• 
Toluene in 1 well; possible (unconfirmed) toluene 
in 1 other wellt 
Benzene in WL-12-01 and 12-02 
Ethylbenzene, xylenes, and gasoline in WL-12-02 

Note-Samples were anal )':led for total fuel hydrocarbons (TFH). •Diesel analyses of both soil and groundwater 
samples showed the presence of organic species not matching the diesel pattern. tToluene result did not meet 
confirmation criteria, indicating probable presence of compound other than toluene. 

six soil samples and three groundwater 
samples were collected at Site 55-12 and 
submitted for chemical artalysis. Table 4-1 
lists the nature of the contaminants of 
concern, types of samples collected, and a 
summary of results for Site SS-12. Soil gas 
surveys were conducted at the site in No­
vember 1992, and results were reported in 
the CDAP (Radian, 1993). 

Three of the soil borings were com­
pleted as monitor wells. The wells were 
installed in potential source areas to d~ 
tennine local groundwater flow direction 
and whether there has been a release to 
groundwater. Results of both the soil and 
groundwater analyses are summarized in 
Tables 4-2 and 4-3, respectively. 

Table 4-2 
Concentrations of TFH Analytes 

in Site SS-U Soils 
SWSOISME-

Extractable Fuel 
Hydroca.rbons (IJ.g/g) 

Dqlth Diesel Kerosene 
Location (ft) Result (RL) Result CRLl 
BH-12-01 0-2 ND (3.2) ND (6.5) 

BH-12-02 0-2 NO (3 .. 1) 35 (6.1) 

BH-12-03 3-S ND (3.1) ND (62) 

BH-12-04 1.$-2 ND (3.0) ND (6.0) 

BH-12-05 O.S-1 ND (3.2) ND (6.5) 

BH-12-06 2-4 3.1c.. (2.9) ND (58) 

Note-RL = Reporting limit ND = Not detected. 
Refer to Ch~ter 8 for explanation of footnote(s). 

Table 4-3 
Concentrations of TFH Analytes in Site SS-12 Groundwater 

SW8015MP 
{J..Lg/L} SW8015MP-Purgeable Fuel Hydrocarbons (J..Lg/L) 

Diesel Benzene Eth_rlbenzene Gasoline Toluene X_rlenes (total) 

Location Result (RL) Result (RL) Result (RL) Result (RL) Result (RL) Result 

WL-12-01 ND (48) 0.49"• (0.3) ND (0.3) ND (50) o.y,c• (0.3) ND 

WL-12-02 170"" (48} 0.4c• (0.3) 3.6c (0.3) 67ffi (50) 5.3ce (0.3) 1P 

WL-12-03 170C .. (40) ND (0.3) ND (0.3) ND (50) ND (0.3) ND 

Note-RL = Reporting limit ND = Not detected. Refer to Chapter 8 for explanation of footnote{s). 
•Extractable Fuel Hydrocarbons 

4-2 

(RL) 

(0.5) 

(0.5) 

(0.5) 
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• 
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Sectlon4 
Site SS-12-JP-4 Fuel Line Spill Site 

4.3 Geology and Hydrogeology 
The subsurface conditions at Site SS-

12 were defined by direct sampling and 
observation of the drilling operations at 
the site. Drilling logs located in Appendix 
B provide a detailed description of site 
stratigraphy. 

To correlate and interpret site stratig­
raphy, cross section A-A', presented in 
Figure 4-2, was constructed from drilling 
logs and water-level data for Site 55-12. 
Figure 4-1 shows the location of the cross 
section. Site stratigraphy consists prima­
rily of clay and clayey sand. Silt and silty 
sand lenses, ranging in thickness from 4 to 
6 ft, are interbedded with the sand and 
clay in three of the four soil borings. This 
stratigraphy is typical of the alluvial, eo­
lian, and playa deposits in the Tularosa 
Basin . 

Ground water occurs in clayey sand in 
a shallow unconfined aquifer approxi­
mately 3ft BGL. A three-point plot using 
March 1993 water-level data was calcu­
lated todeterminelocalgroundwaterflow 
direction and hydraulic gradient. Ground­
water flow at the site is to the east-south-

0 U M 1J - "" 
~"'"' 
tzl Slit 

Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

east toward Dillard Draw, as shown in 
Figure4-1. The magnitude of the hydrau­
lic gradient is approximately 1.8 x 10-3. 
AU water-level measurements and calcu­
lations are provided in Appendix B. 

4.4 Conclusions 
4.4.1 Presence or Absence of 

Contamination 
Soil 
As shown in Table 4-2, kerosene was 

detected in one soil sample from Site LF-
12 (BH-12-QZ, 0-2-ft depth). Very low lev­
els (just over reporting limit) of unidenti­
fied organic compounds eluting in the 
diesel range were also detected in one soil 
samplefromthe2-4-ftdepthatBH-12-06. 
As discussed in Appendix A, unidenti­
fied organic contaminants were detected 
at similar concentrations in laboratory 
blanks analyzed together with samples 
from Site LF-12. Therefore, the unidenti­
fied species detected in the sample from 
BH-12-{)6 are likely attributable to this 
low level laboratory contaminantion 
rather than to the presence of organic 
compounds in the sample itself. In both 
the field sample and the blank, the or­
ganiccompounds detected were notiden-

.... 
~ Clo7..,.s...., 

(I] sn.., s.o.n• 

O::Or L•-11•" 10 

I ....... L-I(J4 loiAJI9)) 

Figure 4-2 Site SS-12 Geologic Cross Section 
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Remarks (REMARKS) 3 l:;l :; ~ :; TYPE: COLORADO SILICIA SANO 

..J "'~ ,:.:=:-- (16 40) 
~ ~~ riLTER PACK LENGTH 12.7 ft.(fPL) ;\.~?, _1..!.2.=:!-"..1---------
~ ..J~ -- .!~ ~:. BACKfiLL M£THOD:---:I.:..:R:::..:EM::::.I::_E __ _ 

i g ~J~ ::~ ..Jiu:HmR.lol.OII,CiliH'-"A>LUGwE;.,:RL-______ _ 

"'I :::~:~ "' ::~:, 
BOTTOM Of SCREEN F ~ !j 12 ft. bgl 

BOTTOM or WELL >·. :;. 12.5 fl. bgl 
··:"'"'7.:{····· 

BOTTOM or BORING i;<_?h:~f:: 14 ft. bgl 

BORING DIAMETER ~ z,s ln. ~ 
" "' Lo. 



Proiec! (PROJIO) Well I.D. (LOCID) PROIECIIVE CASING --:::\ MONITORING WELL 
HOLLOMAN FOUR SITES TYPE Of 

CONSTRUCTION DIAGRAM (HOLL_ 4S) WL-12-02 PROTECTIVE CASING: STEEL LOCK OOX ---------

Well Owner (VVL WELCOOE) Well Type (WL wrcoDE) g ""''""' --~f----· --- ;:::::= 

' ROTECTIVE POSTS --f- ST1C~-UP: 2L II. MONITOR WELL GROUND SURfAC£ 

USAF (MNW) r- ------- CONCRETE PAD 

-~·v ~ ~-
CASING ·,, ·. . . . . MIN. ___L THICKNESS 

DIA~ETER: 2" (CASOlA~) ~ 
Ins lclle r Dale Storied )ate Completed 

(INSDA TE) . TYPE Of PIPE JOINTS: flUSH SCREEN !~fORMATION LEM ! 
20 FEB 93 20 FEB 93 SCREEN DIA.: 2' (SCRDIAM2 

TYPE Of BLANK CASING: PVC SlOT WIDTH: .010 (SOUA) 
Location Coordinates: I (cwcoo[f PERCENT OPEN: 6.0 (PCTOPEN) 

(NCORD) (ECORD) .., 
SCHE:DULE:~ a. 

(North) 667768.80 (Eo,t) 556217.94 a: 
BACKFILL/CROUT 

N/A 
MATERIAL: C2:J PVC 0 STAINLESS 

~ 0 MIX ETC. STEEL 

~I 
:J 

(ieYolion Top of Casing (MPELV) Complelion Method (VVL WCMCODE) 0 0 OTHER (DESCRIBE) Vl 

GRAVEL PACK W/ SCREEN ... 
0 ·--

4068.06 FT. (GS) ;:: l: 
TOP or SEAL ft. bgl "- .c 1-- 0 w a. "' ----

0 . 'Z ,_ a ~ TYPE Of_ SEAL: BENTONITE Sole So0rce Aquffer Code (VVL SAQCODE) g 
"' ' c 

j - ·;:; 
TOP OF FILTERPACK 1.5 fl. bgl (SEDEPTH) 

N/A 
0 

~I 
u ---,,. ., 
~ ·.~ 

Drilling Method Completion Zone (VVL GZCODE) .... ,, ;. 
\,. ... 

WATER TAB}E AQUIFER 
·:·' i' 

HOLLOW STEM AUGER (W !---- TOP Or SCREEN (SBOEPTII) (,;1-- ~: -~fl. bgl 
'F=-. 

:i' .~;~ :; f/LIERPACI< MATERIAL 

1-- '·~··· 
Remarks (REMARKS) ~ § ·:,~ :;: TYPE: COLORADO 5/LICIA SAND 

Cit 5 ::J::::::: :.~ (16-40) 
~ "' FILTER PACK LENGTH 12.5 lt.(fPL) .',~ !: 
"'": ::J -- ·(;!= ,f BACKFILL METHOD: TREMIE 

;: ' 'i }~ :.: ..THROUGH AUGER ., I ;~~== ;·! "' ,,~,·;. 
BOTTOM OF SCR£ EN ___ _ ;,·~ ; ; _, 2_. s_ ft. bgl 

i 
BOTTOM OF WELL { ~- 1 2.8 tt. bgl 

~:;w.~-~- ---
BOTTOM OF BORING __ j ,_.: ,;; ~- _1_4 _ft. bgl 

BORING OIAI.<ET£R 1-------1 _ _7~-- ln. " N 

" "' ... 
~- -~ 

• • • 



• 
Proi•d (PROJID) 

HOLLOMAN FOUR SITES 
(HOLL __ 4S) 

Well Owner (VVL WELCODE) 

USAF 

Installer 

LEM 

Location Coord'nates: 
{NCORD) 
(North) 66771 6.05 

Elevation Tcp of Casing (MPELV) 

4069.85 FT. 

Well I.D. (LOCID) 

WL-12-03 

W~ll Type (WL WTCODE) 
MONITOR WELL 

(MNW) 

Dote Started I Dote Completed 
(!NSDATE) 

1 9 FEB 93j19 FEB 93 

(ECORD) 
(East} 555883.96 

Completion Melhod (WL WCMCODE) 

GRAVEL PACK W / SCREEN 
(GS) 

Sole Source Aquifer Code (VVL SAOCODE) 

N/A 

Drilling Method 

HOLLOW STEM AUGER 

Remarks (REt.IARKS) 

Completion Zone (VVL GZCOOE) 

WATER TABLE AQUIFER 
(W) 

• 
PROTECTIVE CASING -­

TYPE Of 
PROTECTIVE CASING: STEEL LOCK BOX 

• 
MONITORING WELL 

CONSTRUCTION DIAGRAM 

.--roP Of WELL + 
t PROTECTIVE POSTS STICK-UP: __ o_ fl. GROUND SURfACE 

II CONCRETE PAD 
-.,---- .,.. MIN._£_ THICKN~SS 

I I CASING 
I DIA~ETER: 2" (CASOIAU) 

I ! TYPE Of PIPE JOINTS: fLUS_Ij__ 

·-~ 

., 
·.:: 

SCREEN INfORMATION 

SCREEN OIA.: t' (SCROIAM) 
SLOT WIOTH: .010 (SOUA) 

PERCENT OPEN: 8.0 (PCTOPEN) 

SCHEDUlE:__::"'---------

MATERIAL: 18) PVC 0 STAINLESS 
STEEL 

0 OTHER (DESCRIBE) 

_o __ tt. bgt 

3 fl. bgl (SEOEPTH) 

5 -ft. bgl 

f!LTERPACK MUERIAL 

TYPE: CO~QRApO SILICIA SAND 

(16-~0) 

BACKFILL METHOD: _T:..:.R:.:,E.::IA,_,IE,__ __ _ 
THROUGH AUGER 

15 ft. bgl 

~ft. bgl 

~ft. bgl 

f.--J -.Z,.L_ ln. .... 
N .... 
"' ... 
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Appendix A-8-3 

Portions of: Technical Memorandum, Installation Restoration Program Sites SS-12, SD-
27, and OT-45, Foster Wheeler Environmental Corporation and Radian 

International, LLC, June 1996 

Revision Date: November 2006 Revision No. 00 Appendix A-8-3 



DCN 96-670-008-16 

TECHNICAL MEMORANDUM 

INSTALLATION RESTORATION SITES 
SS-12, SD-27, AND OT-45 

Prepared for: 

49CES/CEV 
Holloman Air Force Base, NM 

and 

HQACC/CEVR 
Langley Air Force Base, VA 

Prepared by: 

Foster Wheeler Environmental Corporation 
143 Union Blvd., Suite 1010 
Lakewood, Colorado 80203 

303/988-2202 

Radian International LLC 
8501 North Mopac Blvd. 

Austin, Texas 78720 
512/454-4797 

Under Contract No. DACW45-94-D-0003. DO No. 02, WAD 03 with: 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

June 1996 



Table J-1 
Summary of Analytical Results for IR.P Site SS-12 * 

TRPH 

"'Analyses performed by Missouri River Division. Corps of Engineers, Omaha Division Laboratory. 
( ) = Detection limit. 
ND ::::: Not detected. 

J = Estimated concentration; anaJyte measured below the detection limit. 

1-3 June 1996 
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OPT SOIL BORING LOG '4otE NO 
{'(-;)-61 

I. COHP.4NY NAME 

1

2. DRILLING SUBCONTRACTOR 
;:;!~tt Cr··.·.·~·1~::i7~::.:::; ~;::i .!~~~ 

Sf£ET I 
'"': I Sr 1·. i ~ ~ 

3. PROJECT ~-LOCATION 

5. NAME OF DRILLER .J) e. MANUFACTURERS OESIGNATION/1:1' OR!!{ 
T. 1"..0!> fft£ ~fbp~t tDfr J 

7.Rit_~$J,N04NTOYPSEASPI.oF1NG ~PPO"-" 8. HOLE LOCATION p ~ j"'1 
E~'?;UE'Nr ,H I r~-;;[j;;:Jf,iff·7~i~r-- --- IR ~ 0'-

-----~~~~~~~----------------------~ .f:1...2_ ~ __ 9. StrnFACE ELEVATION 

c...Jm..Ot fl4n 
(4: s 6-tl 5k>-.Pt (-/? _h0 10. DATE SURTf'~ 11" Ill. DATE ~O,~l{.iEO 
· "AG·~·n:rr: · i. ,iJt R 11 I :Jrr'f 111 J ;rtf 

13. DEPTH ORlllEO INTO ROD< 18. DEPTH TO WATER Affil ElAPSED TJ~<E AFTER DRILLING COI-IPLETED 

14. TOTAL DEPTH OF HOlE 
1 

JO 
17. OTHER ~ATER LEVEL MEASUREMENTS !SPECIF""Y) 

18. GEOTEOJNICAL S.OWLES OJSTl-flBEO 

sw 62<110 
I \JNOISTURSED 119. TOTAL NUHBER OF CORE BOXES 

·11 '·, 1 r? ):::G'P ~ 1 s~ e21o 1 sw eoao 1 TCtP 121 TOTAL V· 

22. DISPOSITION OF HOLE 

~(!) 
; ~ fOEPTH 
"' a 

~ 1 ~ ! , ~CORE REC. J.j.,_ t4 .,_~ 

MONITORlNG WEll rTI-£AS !SPECIFY)!~ INSPECT~ s-~....---- In 

OESCRIPT!ON OF MATERIALS 
c 

REMARKS 
d 

CORE HEAD-
SCREEN SPACE 

!ppm) (ppm) 
e I 

ANALYTICAL -! ~~ 0§ 
SAHPLE NO~/' if,~~ ~ > 

?t.ffUJJ:.f/f::J> ~/.. {- r. ~I 
g o..<r 0 0 

;S" .;)S"" 

\~ s~d -nrK&J 

2 

Lf.~ S:(} IbiD ~!> ~~ 
9</- Sc- .I~Pf2- z 

o !- Ol 

.A 



DPI SOIL BORING LOG HOLE NO. 
i'f·lt ·o z 

I. COJ.(PANY NAME r ORILLI~G::~:'~RA~T-0:::'0 Sf£ET I 
:- ·,_J;?._• .. .. - -. ,- z.~---:.- c -. - '"". 

3. PROJECT - 4. LOCATION 
-·: ... ""'"':+ ... i. :-:-.:' • :?'.·, '': .• --.. 

5. NAHE OF OR IllER 
R.CJP t Pff:"l?.. 0 HANUF ACTURF.!. r:;;i>';!/f. OF DRILL T. 

1. OA~i1At"I TYPls OF L NG NO S MPLING 
EOOIPHENT 

: ._0.fl!f!}.~-t- .. - --~ -
_....1'«-_""..:_ __ ..lt:M.,!f.,_- ---· 

s. flO,£ LOCATJ~NF._p #: t.?- NtxT To H.u> ,~.. 
: _bJ ~p - 9. SUIIFACE ELEVATION 

-~t ---~../) --·· --· 

.-- iJ&.frr s~~L~~i 10. DATE STA;;i~'f • \1:. OAT~~hA~o 

. • ·'L,J. 
12. OVERBU?C'ON 7HJCr.NESS f'ilJ IS. DEPTH GROt.JNOWATER fJ~OU~~ER£0 

. - ~ ......... ..J 
13. DEPTH DRiLLED INTO ROU< IG. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COHI'LETED 

' 
14. TC'T AL DEPTH OF HCtE 1 

};) 
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

16 GEOTECHNICAL SAMPLES OISHJRBEO I UNDISTURBED 119. TOTJ.L tli!MB£fl OF CORE BOXES 

20. ~MPL~t FOR CHEMICAL 418.1 I sw 8240 I sw 8270 I Me tat~ I TCLP 121 TOTAL 
ALY S v I i I ICORE AEC. 

b I ~ ~; 

Z2. DISFiJSJTlON OF HOlE BACKFILL I MON; lORING WEll IDH£RS (SPECiFYJ(ZJ. SlGN.HUAE OF INsPECTOA 

/j ! 12~---c ~k 
u 

OEPTJ 

coP.E. HEAD- ANALY~a ~awl,=-I<!> SC11EEN :7f'ACE U)-·- 'Jffi a..o .. _, [IESCP.JPTION QF MAT~~lhS REMAR~.S (pP<I\1 (prm: SAt.,LE NC. z•- <I UJ-.,. 

"' d p I _Q 
IL.,a:cro 

"' " c ~~~--- r-:-

I fr~ P\..1."'-~d --h> ~.D' 
-
I No s"-.- f lcs ~~. l i\ ' 

2- I : 1--
I 

? 

' I I 

l I 
I 

I 

\ 
I 

4- I -· 4 

I 

r- 6 
f) 5~ I( ,,; 54-Mf U!£. / 

o b..T ,,JJi:i< v frL A:$ !lf3S II,~ %.' lt. oC. ~ t:-P 'To tJ I ,.)}rf.. (/en~ 
f (:f!. .:r, ...... IU fiJ 6- s t ttJI o r f,)j( 

f (}fJ /.ti!h.l-'ti ~ I I ' 
~~ 5~1}- I I 

8-
I "lfy) ~,...,.M f 

~ ;;q. Slt#b,l•flif.r ~(toyt 7/-d M<f~rt mttA I I <.( 1.{5 ~ 8F-r f 

. --:- ~lf"f .• ':JCPT, ,C,JJ(:. ~A.lf~' looP<-! lJ.S' b.O y, 
&~Itt>, f-*:n-.4. I NoUf~·(q-JfVl) 'f'I-So-rPPtZ 2 

. -
~ 

- C2 • Dl 

-

e 

8 

1 I'ROJECT: I HOLE tJO 
10 
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OPT SOIL BORING LOG HOLE NO. 

1 'f--IZ·t1 Z I. COHPAHY NAHE 
. ~2. INSPECTOR Acs SH:ET 2 Radt:3'' ~:-o·~·;~ att[n) 

OF~ SH:CE 7S u 
CORE HEAD- IZ Zt!l 

SCREEN SPACE ANAI.YTlCAI. >-oa.u ,,.. !:110 DEPT!< w- .... uffi r:c-' OESCAIPTION OF MATERIALS REMARI<S (ppta) (pt>~~) SAM'LE NO. za-.,. "'> wcr:c "'o 
~ .. • c d e f g ...... '" . 

JH. f!] S~ 1 L f l!il~ (10]~ 1jl J. '" - ~ STftl~ zl .. - IJ~+-f, SAPr· FJe,., · p.,wf-Gi!lrJAJtb, '{.~ 5,0 !Sff; \~ -· . , .. ~tAf J,~ I ~I ,v.,e.~ t' t/tlbS I? - @ If. ~I 'f't~Jo- ~12 .. bp-5M) ~~ /(. 

~ .S.Il.~ s!WJ>, f>1Alt(1S7!. 'l/JI) ~A-1.,14~ - 6'2. '0~ 12• rl t-6~~'~-~"'h>, P~'-7 S(f1-~, Jt.-o, 12 
/Jtr¥ft..~. ( ~P- .5"" J / 

T.D ~ I;;;.· 

14-
H 4 

16-
t-1 6 

18-
r-1 8 

-

20- t-2 0 

- t-

22- 22 t-: 

t-

24- 24 t-: 

-

26- t-26 

28- t-28 
I PROJECT: Holloman AFB Table 3 RFI I HOLE NO.: 

B-3 



Appendix A-9-1 

Portions of: Installation Restoration Program Records Search For Holloman Air Force 
Base, New Mexico, CH2M Hill, August 1983 

Revision Date: November 2006 Revision No. 00 Appendix A-9-1 



l 

File: 17/J 
A.L. 

INSTALLATION RESTORATION 
PROGRAM RECORDS SEARCH 

For 
Holloman Air Force Base, New Mexico 

CH2M 
II HILL 

Prepared for 

AIR FORCE ENGINEERING AND SERVICES CENTER 
DIRECTORATE OF ENVIRONMENTAL PLANNING 
TYNDALL AIR FORCE BASE, FLORIDA 32403 
AND 
TACTICAL AIR COMMAND 
DIRECTORATE OF ENGINEERING AND ENVIRONMENTAl PlANNING 
LANGLEY AIR FORCE BASE, VIRGINIA 23665 

AUGUST 1983 

,...._ 
' 



L 
l 
Ll. 

r 
I 

~ 

r 
~ 

L 
r 
·~ 

L 

The overall score for this site was 43. The 

disposal of small confirmed quantities of hazardous waste 

resulted in a waste characteristics subscore of 60. A path­

ways subscore of 51 was given to the site. 

k. Site No. 18--Chromic Acid Spill Site 

The Chromic Acid Spill Site (overall score of 

45) is located near Building 281 in the Main Base Area. 

The 4 79th CRS maintained a chrome plating 

shop in Building 281 until the late 1970's. When the opera­

tion was discontinued, the full chromic acid vats were tem­

porarily stored on the south side of the building. It is 

estimated that approximately 500 gallons of chromic acid 

were spilled on the ground in this storage area with some of 

the acid reaching the surface drainage ditch just west of 

the storage area. In 1982, ten yellow stained soil samples 

were collected and composited for hexavalent chromium 

analysis. The E.P. extraction quantity of hexavalent 

chromium found in the composite ·sample was equivalent to 

0. 600 mg/ 1. 

The overall rating for this spill site was 

45. A waste characteristics subscore of 60 was assigned as 

a result of the small confirmed disposal of hazardous waste 

materials. Due to the proximity of the surface drainage 

ditch (less than 50 feet), the pathways subscore was 57. 

1. Site No. 20--Wastewater Treatment Plant Grit 

Burial Site 

From 1942 to the present, all settled solids 

from the grit chamber located at the head of the waste treat­

ment lagoons have been buried in shallow excavation pits 

(overall score of 33) just east of the fence surrounding the 

IV - 57 
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Appendix A-9-2 

Portions of: Installation Restoration Program Phase II- Confirmation/Quantification 
Stage 1, Report (Apri/1984 to March 1985) for Holloman Air Force Base, New 

Mexico 88330, Dames & Moore, March 6, 1987 

Revision Date: November 2006 Revision No. 00 Appendix A-9-2 
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INSTALLATION RESTORATION PROGRAM 
PHASE ll - CONFIRMATION/QUANTIFICATION 

STAGE 1 

REPORT (APRIL 1984 TO MARCH 1985) 

FOR 

HOLLOMAN AIR FORCE BASE 
NEW MEXICO 88330 

HEADQUARTERS TACTICAL AIR COMMAND 
COMMAND SURGEON'S OFFICE (HQ TAC/SGPB) 

BIOENVIRONMENTAL ENGINEERING DIVISION 
LANGLEY AIR FORCE BASE, VIRGINIA 23665-5001 

MARCH 6, 1987 

PREPARED BY 

DAMES & MOORE 
1550 NORTHWEST HIGHWAY 

PARK RIDGE, ILLINOIS 60068 

USAF CONTRACT NO. F33615-83-D-4002, DELIVERY ORDER NO. 0025 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED 

USAFOEHL TECHNICAL PROGRAM MANAGER 

LT. COL. EDWARD BARNES 
USAFOEHL/TS 

USAF OCCUPATIONAL & ENVIRONMENTAL HEALTH LABORATORY (USAFOEHL) 
TECHNICAL SERVICES DIVISION (TS) 

BROOKS AIR FORCE BASE, TEXAS 78235-5501 
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Fig. 10 SS-18 Site Map 
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-------------------
Detection 

Paraaeter M!tOOd I.bits Limit 

Olraaiun 218.1 (2)(4) TlfSIL 0.05 

-Ou:aDiUD 312.8 (3)(4) mg/L 0.004 
(Hexavalent) 

1BIL JHAI.YriCAL lfHEl' 
lbll.anan IRP - Soil Analyses ( 1) 

..L 
!Bte lilte 1BB1 1881 1881 

Receival Analyza:l o-1' 2.5-4' 5-6.5' 

10/16/84 12/05/84 * * * 
10/16/84 12/05/84 * * * 

( 1) Results are not corrected for percent noisture. 
(2) ~thlds for Cllemical Analysis of Water am Wastes, Fb00/4-7~20, Revised M:i.rch 1983, Mxlified for use with ooil smrpl.es. 

Page 2 

(3) "Standard M!thods for the Exmdnatioo of lolls tea and Wast~ter," for analysis on 'Iednicon Auto Analyz;er II, !IDdi.fied for use with soil sanples. 
(4) SaDples have been ectracted for EP 'lbxiclty accordittt to ~ttvd ~. 1310 published in l'l'A Publication ~. Sf-846. 

* Denotes value less tban the limit of detection. 

~ 
lloO 
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om.~BERm 

ltlllcmm IRP - Soil Analyses (1) 

Parmeter ~tfud thits 
!Etectioo 

Umit 

.1. 
Dlte Dlte 18Wl 

Ieceived .Analyzed CH' 

01rmdun 218.1 (2)(4) mg/L 0.05 CE/27/84 12/05/84 * 

O:!ranit:D 312.B (3)(4) TJt!)L 0.004 CE/27 /84 12/05/84 * 
(Hexavalent) 

( 1) Results are not correcte:l for pm:ent DDisture. 

18Wl 
2 • .5-4' 

* 
* 

lBWl 
5-6.5' 

* 

* 

(2.) ~tlnds for <hm1cal hlalysia of Water arrl Wastes, Fii:JJ/4-79-020, Ievised March 1983, t-btlfied for use with soil sanples. 

Page 3 

(3) ''Standard Matrods for the FXaadnatioo of Wastes and Wastewter ," for analysis on Teclldcon Auto Analyzer II, avdifiai for use with soil sanples. 
(4) Samples have been extracte:l for EP 'lbxicity accotdiq: to Methxl t-D. 1310 published in EPA Publication t«l. SH!46. 

,= 
~ 
0 

* !);!notes value less than the l11111t of detectioo. 

-------------------



om. liHAL!l'ICAL Jll!RE[ 

lbllCJIBI'l IlU' - Soil Analyses (1) 

!):!teet ion IBfe [)lte 1681 31B2 
Paral2ter M!trod lbits IJmit Received Analyzed ~ ~ 

Anlen1c 7060 (2)(4) ug/L O.Ol 10/04/84 11/12/84 • • 
·Barltm 7000 (2)(4) ntr}L 0.1 10/04/84 11/12/84 11. 18. 

Cadmiun 7130 (2)(4) ug/L 0.01 10/04/84 11/12/84 o.o1 0.01 

lead 7421 (2)(4) ri'f!,/L 0.01 10/04/f'A ll/12/f'A * • 
MeraJry 7470 (2)(4) ug/L 0.0001 10/04/84 11/12/84 • • 
Selenillll 7740 (2)(4) Uf!)L 0.01 10/04/84 11/12/84 * * 
Silver 7700 (2)(4) ug/L o.o1 10/04/84 11/12/84 0.02 0.02 

Olranillll 7190 (2)(4) oWL 0.05 10/04/84 11/12/84 • • 
Un:lane 0080 (2)(4) J,g/L 0.02 10/04/84 11/12/84 * • 

'f ~thlxychlor 
N 

8000 (2)(4) ~ 0.2 10/04/84 11/12/84 • * 
0 Fnfrin 0000 (2)(4) J,g/L 0.02 10/04/84 11/12/84 * * 
~ 8000 (2)(4) ~ 1. 10/04/84 11/12/84 * * 
2,4-D 8150 (2)(4) J,g/L 0.05 10/04/84 11/12/84 * * 
2,4,5-'lP 81.50 (2)(4) ~/L 0.05 I 10/04/84 11/12/84 * * 
(SU~) 

Jgnitabllity (3)(2) 10/04/84 (5) NI NI 

{1) All BaDplea have been extracted for EP Toxicity accord!~ to 1-Eth:ld I'll. 1310 publlshe:l in EPA Publication N:>. 5W-846. 
(2) EPA 1-Brua.l for "'Jest 1-i'!trods for Evaluat~ Solid Waste," EPA Publication NJ. Sf-846. 
(3) Section 3 of EPA Publication tb. sw-846. 
{4) 'lbe analytical teclniqre between tre Sof-846 netlDds an:! tre netl"ods in "t-Etrods for Ckgan!c (hem!cal Analysis of lU!icipal ard Industrial Wastewater" 

(EPIMi00/4-82-{)57, July 1982) ard ·~ttvds for Olemical. Analysis of Water and Wastes" (EPA f.:I.XJ/4-79-fJ20, March 1983) are tre sa~e. 
(5) Analyzed before 11/30/84. 
* ISlotes value less than tre limit of detection. 

Nl IEnotes tte S<ll1ple MIS not 1gnitab1le. 

-~ .. ~ - - - - - - - 'J - - - - - - - .. -.. (~J-----
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IBD. AtW:.mci.L murr 
lbll<lliUl IRP - Water Analyses 

-' 
~tection IBte IBte 

Paraneter ~tiDd Urlts Umit ~ Analyzed lWl 1W2 1W3 

Arsenic 206.2 (l) ~ 0.01 10/04/84 10/29/84 * * * 
C8dmiun 213.1 (1) JI8/L 0.01 10/04/84 10/29/84 0.09 0.21 0.24 
lUckel 249.2 <P ~L 0.1 10/04/84 10/29/84 0.2 0.4 o.s 
lea:l 239.2 (1) JI8/L 0.01 10/04/84 10/29/84 * 0.03 0.05 
Silver 272.1 (l) uWL 0.01 10/04/84 10/29/84 0.10 0.18 0.21 
Ouxm:iun 218.2 (1) ug/L 0.1 10/04/84 10/29/84 * * * 
OJrouiUD (JExavalent) 312.B (4) ooL 4. 10/04/84 10/29/84 
Oil & Grease 413.2 (l) ug/L 0.6 10/04/84 10/29/84 4.2 3.4 5.3 
T.O.C. 415.1 (1) ow'L 1. 10/04/84 11/26/84 14. 24. 7. 
T.o.x. ~20 (2) ~L 10. 10/04/84 11/27/84 140,00) 200,00) 220,000 
Fhenolics 420.2 (l) J.g/L 10. 10/04/84 11/02/84 " * 20 
Aldrin 600 (5) ~L 0.01 10/04/84 11/08/84 * * * 
Dleldr:in 600 (5) JJg/L 0.01 10/04/84 11/08/84 * * * 

fEnirin 600 (5) ~L 0.01 10/04/84 11/08/84 * * * 
:;::Heptachlor 608 (5) ooL 0.01 10/04/84 11/08/84 * * * 

Heptachlor Ep:udde 600 (5) ~L 0.02 10/04/84 11/08/84 * * * 
UMane 600 (5) Jg/L 0.01 10/04/84 11/06/84 * * * 
~ti:Dxychlor 600 (5) ~L 0.02 10/04/84 11/08/84 * * * 
Df.azinon 606 (5) J,g/L 0.1 10/04/84 11/08/84 * * * 
t-hlathion 600 (5) ~L 0.1 10/04/84 11/0B/84 * * * 
Parathion 608 (5) J,g/L 0.1 I0/04/84 11/06/84 * * * 
p,p'-DIJl' 600 (5) ~L 0.02 I0/04/84 11/08/84 * * * 
o,p-OOI' 600 (5) lWL 0.02 10/04/84 11/08/84 * * * 
liE 600 (5) ~L 0.02 10/04/84 11/08/84 * * * 
liD 608 (5) ~/L 0.02 10/04/84 11/08/84 * * * 

(1) "EPA !'EtiDds for Oenical Anal )'Sis of Water ant Wastes," EPA 6fiJ/4-7')-(J20, Revised March 1983 
(2) EPA M1nual "Test ~ttDds for Evaluati~ S:llid," 9.1 846, 2nd F.d., July 1982. 
(3) LOO is elevated by 100 due to interferl~ c:hranatographlc peaks. 

51 WI 13a 

0.01 

85. 
68. 

27,00) 
290 

(4) "Standard ~tiDds for the exanination of Wastes and Wastewlter ," for analysis on Thclniron Auto Analyzer II. 
(5) Organochlorine Pesticides an! PCila- r-EtiDd 600, EPA l13rual 6fiJ/4-82-(J57, July 1982. 

* J:Enotes value less than the limit of detection. 

18Wl 31Wl 5CW1 

* 

* 
7. 

15 140 
170 95 

17 ,<XXJ 120 

* * * (3) 

* 
* 

* (3) 
* (3) 
* (3) 

* 
* 
* 
* 
* 
* 
* 
* 

-------------------
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6.3 
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WITH GYPSUM 
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1. 5 

NOTE: \lATER EiJCOUtlTERED DURING ORILLI~IG AT 8.3 FEET. 
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GYPSUM AND CALCITE 

CLAYEY SAND 

15,0 
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13.2 

-------------- ---- - ---------
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T.D.=21.5 1 

NOTE: STATIC WATER LEVEL MEASURED 10/2/84. 
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PIEZOMETER ~9ETAIL INFORMATION SHEET 

GROUND SURFACE ELEVATION 1 (} 71• 8 JOB NUIIBER 

TOP OF WELl. CASING ELEVATION 1o ?i. / ~ BORING NUMBER 

()IIJI&e ·ql/{)..-a J 
Il-IA)/ 

DATE 

LOCATION . 
f'j\ OE~llf TO BOTTOM 0 F WELL PO I NT OR SLOTTED 
\.V PIPE it./c £ FEET. * 
f2\ DEPllf TO BOTTOM OF SEAL (IF I NSTALLEO) 
\V , FEET.* 

DEPllf TO TOP OF SEAL (IF INSTALLEil) 
,4= FEET.* 

CD LENG'Oi OF WELL SCREEN /fl. FEET. 
SLOT SIZE tl.IUD. 

CD TOTAL LENGTH OF PIPE 
~INCH· DIAMETER. 

23 FEET AT 

fs\ TYPE OF PACK AROUND WELL POINT OR SLOTTED 
\.V PI PE ;! ra wJ 

(]) CONCRETE CAP. @ !ill_ (CIRCLE ONE) 

f'i"' HE I Glj.{ O~ELL CA: I NG ABOVE GROUND 
\.V ;:l • .2_ FEE 1 • . 

PROTECTIVE CASING7 (iP CD HEIGHT ABOVE GROUND @J 
LOCKING CAP? YES 

NO (CIRCLE ONE) 
FEH. 
NO (CIRCLE ONE) 

® 
® 

TYPE OF UPPER SACKF ILL OM w'-t 

BOREHOLE DIAMETER zz~ 1 NcHes. 

@ DEPTH TO GROUND WATER 8'-J I FEET.** 

@ TOTAL DEPTH OF BOREHOLE J./.S' 

® TYPE OF LOWER BACKFILL n114L-

® PIPE MATERIAL W (0 fVC.. S&a.J Jo-Af 

® SCREEN MATERIAL ScJ. * et!C ·17/AcJI.JI~ (J4" 

* (OEPTH FROM GROUND SURFACE) 

:l' ll ( b Ef'7l. P£Jrt, ~,. o '- fb·Rai\Jt. c.~nu.) 

PIEZOMETER INSTALLATION DETAILS 

L----------------------------------------------------------------------Da_rn~·~·~&~M~o~o~r~e~;~ 
PLATE D-7 ~ 
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5.0 PRELIMINARY ASSESSMENT REPORT FOR SITE 42 AND SITE 51 

This section presents the Preliminary Assessment (PA) for two disposal sites, 

the Radioactive Waste Burial Site (Site 42) and the Primate Research Lab (PRL) Borehole 

Disposal Site (Site 51). The task of compiling data for this PAis part of the remedial 

response process within the U.S. Air Force mP. This preliminary assessment work bas been 

conducted in accordance witb guidelines set forth by tbe Comprehensive Environmental 

Response, Compensation and Liability Act of 1980 (CERCLA) as amended by the 

Superfund Amendments and Reauthorization Act of 1986 (SARA), and as prescribed in 

Guidance for Performing Preliminary Assessments Under CERCLA (U.S. EP~ 1991). The 

purpose of this PA was to: 

• Collect information about conditions at Site 42 and Site 51 to assess 
the threat posed to human health and the environment; and 

• Determine the need for additional CERCLA/SARA or other 
appropriate action. 

The scope of the P A included a review of available file information, a site 

reconnaissance, and a comprehe:osive receptor identification. All references cited for the 

P A (P A Reference) are listed in Section 53 and contained in Appendix G, Attachment 1. 

Attachment 2 of the Appendix G contains the P A scoresbeets for both sites and 

Attachments 3 and 4 contain all other supportive material for Sites 42 and 51, respectively. 

This section contaiDs site-specific information for Site 42 and Site 51 that 

includes site description, operational history, waste cbara.cteristics, pathway and 

envirolltlleotal hazard assessment, and conclusions. 

5-1 
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5.1 Site 42, RadioatUv.e Wast~nriaJ Site 

S.l.l Site Descriptioll, Operational History, and Waste Characterization 

Information about this site was gathered from existing records, telephone 

conversations with site personnel. and a site reconnaissance. However, because the site has 

been inactive for years, waste-specific information has not been verified. IRP Site 42 is 

li'ited on Table 1 of Holloman's HSWA Permit. Its RCRA name and identification are the 

Radioactive Waste Imiposal Area, SWMU 111. 

Location 

As shown on the Base map contained in Figure 5-1, Site 42 is located approxi­

mately 6.5 miles from the northern outskirts of the Main Base Area Figure 5-2 shows the 

physiographic features at the site. The site is located east of Range Road 9 and south of 

Hay Draw in the undeveloped nonheastem area of Holloman AFB. The geographic 

coordinates are 3T 51' 06" N latit\lde and 106" 06' 12" W longirude (PA References I and 

2). 

Site Description 

Site 42 is located in a secluded area ic the North Base on flat terrain that 

gently slopes to the southwest (PA Reference 1). It consists of a buried concrete cylinder 

surrounded by a three-strand barbed·wire fence (40ft x 50ft x 4ft) with a three·strand gate 

on a moveable fence p<>st. Warning signs indicating radioactive waste disposal (in ootb 
Spanish and English) are lQ<;ated approximately 10ft outside each side of the fence (PA 

References 3 and 4). Figure 5-1 shows a sketch of the site and Figure 5-3 presents photos 

of the fence and surf&ee features of the buried concrete cylinder. 
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Figure 5-1. Location of Burial Pit at Site 42 
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Warning signs and fence surrounding 
radioactive waste burial site 

3-ft by 3-fl concrete slab indicating the 
location of the buried concrete cyHnder 

Figure 5-3. Photos of Site 42 
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Operational History and Waste Chlll'3cteristics 

Site 42 was created in the 1950s by the U.S. Air Force to bury radioactive 

waste in accordance with Technical Order TO OO.llOA-1 (PA References 5 and 6). This 

site was closed during or prior to 1959 when the Air Force rescinded general authority to 

bury radioactive waste (P A Reference 7). It is unlmown whether hazardow; wastes or 

constituents were placed in the concrete cylinder along with the radioactive wastes (P A 

Reference 3). 

The buried concrete cylinder contams unknown quantities of wastes. 

Suspected wastes include animal carcasses containing low-level radioactivity and 

contaminated pharmaceutical supplies (lab gowns, syringes, etc.) (PA References 8, 9, and 

10). 'This cylinder is 10ft long, 5.5 ft in diameter, with an opening 8 ft long and 1.5 ft in 

diameter, and is buried at a d~pth of 2 to 4 ft. The location, shown in Figure 5-3, is 

indica. ted by a 3-ft x 3-ft concrete slab, 4 in. thick (P A Reference 5). 

Periodic monitoring (including soil samples and surface readings) conducted 

by Holloman AFB's Bioenvi..rolliD.ental Engineering (and formerly by Environmental Health 

Services) has shown normal levels of radioactivity for the site (PA Refere:J;Ice~ 7 and 11). 

Table 5-llists results from surface samples taken at the site in February, lj9e: The results 

indicate no significant differences between background radioactivity levels of the soil taken 

approximately 100 ft southwest of the site and levels found in the soil taken 8 ft southeast 

of the concrete pad locating the burial site. During Radian's site reconnaissance in 

February 1991, measuretD..ents were taken using portable alpha and beta/gamma detectors 

(P A Reference 4 ). The results again indicated background radioactivity levels supporting 

previous sampling results. Other monitoring results, from 1976 to present, are presented in 

Appendix G, Attachment 3. 
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Table 5·1 

Site 42 Monitoring Results, February 1991 

Bismuth 212 

Bismuth 214 

Cesium 134 <0.041 <0.042 

Cesium 137 0.44 + 0.038 0.3 + 0.032 

Cobalt 60 <0.024 <0.019 

Gross 5.9 +I- 4.1 10. + 5.4 

Gross Beta 12 + 0.93 19. + 1- 1.1 

Lead 212 0.06 

Lead 214 0.68 + 1- 0.06 

Potassium 40 9.9 + 0.62 14. + 0.67 

Radium 226 0.59 + 1- 0.4 1.1 +/- 0.42 

Thallium 208 0.3 + 0.03 

Thorium 228 0.8 + 0.06 

Thorium 232 0.08 0.73 + 0.082 

Thorium 234 03 

Uranium 238 12 + 1- 0.6 

• Raul.ta are in pio1:oauica per pl.lll dried. 

b Soil A.lllpk tUea 8 feet IOiitheast of cooc:me pad (Site 42). 

c Soil sample tU:ca approximately 100 feet &OU!bat of Silt 41. 
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5.1.2 Groundwater Pathway 

Hydrogeologic Setting 

Site 42 is located in the Tularosa Basin and bas similar geologic and 

hydrogeologic settings to sites investigated under the RI. For a description of these settings, 

refer to Subsections 22 and 23 of the RI Report. These subsections describe the geology 

and hydrogeology for Holloman AFB including groundwater somces, groundwater use, and 

well inventories_ 

Groundwater Targets 

The population within the Tularosa Basin (Holloman AFB, White Sands 

M.issile Range Headquarters, and the community of Alamogordo) obtaln.s drinking water 

from Bonita Lake (60 miles northeast of the basin) and from springs and alluvial sources 

in the Sacramento, Organ, and San Andres Mountains which are at least 8 miles from the 

sites (refer to Section 2.3.2). No water supply wells are located on Base because of poor 

groundwater quality. The nearest production well dowogradient of Holloman AFB is a 

livestock well located 3.5 miles west of the Base (PA Reference 12). 

Groundwater Conclusions 

A release of hazardous substances from Site 42 to the groundwater is not 

suspected. Periodic monitoring and sampling of soil indicate that concentratioru of 

radioactive elements present in tbe site soil are comparable to background concentrations. 

Because no waste has impacted the soil, it is unlikely that contaminants have migrated to 

groundwater. 

5-8 



ll6/0V20il6 16:01 FAX 505 6i.9 2148 HOLLOMA.\'1 AFB NM 141 010 

5.1.3 SUJ"face Water Pathway 

Hydrogeologic Setting 

Tularosa Basin is a closed basin where water is channeled intermittently by 

draws and arroyos to naturally ocouring playa lakes. In the draws and playa lakes, water 

is lost to evaporation and infiltration. Overland drainage flows west approximately 1000 ft 

into Hay Draw. This draw flows southwest tQ the Lost River dramage basin. The basin was 

formed by damming Lost River to control flooding events (PA Reference 13). 

Beyond the dam. Lost River ends 1 mile into the White Sands !'J'ational 

Monument (10 miles downstream from Site 42). But because the river is usually dry, water 

flows into the monument only during extremely heavy rainfall events. Most water is lost to 

evaporation before it reaches the National Monument. 

Sodace Water Targets 

There are no drinking water intakes or fisheries located anywhere downstream 

I; 
I~ -I~ 
1. 
I ~ 
I 
I 
I 
I 

-
~ 

of the site. As stated in Section 5.1..2. the area population receives drinking water from I 
Bonita Lake (60 miles upstream) or from mountain springs (8 miles southeast). 

However, the peregrine falcon (federally designated endangered species) has 

been seen in the general area (P A Reference 14 ). For a more ~ensive listing of 

endangered species inhabiting the surrounding areas, refer to Holloman AFB Baseline Risk 

A.u-e.ssment, Appendix K, (Radian Corporation. 1992). 
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Surface Water Conclusions 

There is no indication that contamiMnts have been released from Site 42. 

Therefore, surface water bas not been impacted by the buried waste. Additionally, tbere 

are no receptors such as fisheries or drinking water intakes downstream from the site (P A 

Reference 15). 

5.1.4 Soil Exposure and Air Pathways 

Physical Conditions 

As shown in Figure 5-3, Site 42 has a ground cover consisting of clumps of 

grass, cacti, and weeds up to 2 ft tall, which adequately protect the soil from erosion (P A 

Reference 11 and 16). The site, totally enclosed by a fence, is located in a remote 

undeveloped area of the Base. 

Soil and Air Targets 

Site 42 has no residents or workers withln a 4-mile radius and is located in a 

remote area. 

Soil Exposure and Air Pathway Couclusions 

The soU exposure and air pathways for Site 42 pose minimal threats because 

the waste is encased in- concrete, buried under 2 to 4 ft of soil cover at a remote location, 

and oo radioactivity above background valves has been detected. 

5-10 
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5.1.5 SUJQJD&ry and Conclusions 

In the 1950s, the U.S. Air Force encased an unknown type and quantity of 

radioactive wastes in a buried concrete container. The site bas been periodically monitored 

and no contamination is present (radioactivity levels at the site are equivalent to levels in 

the SWTounding area). No release to the groundwater, surface water, or air is suspected due 

to the type of encasement and the site's remore location. 

5.1.6 Recommendations 

Provided that monitoring (a.s completed to date by Base Bioenvironmental 

Engineering) of the site continues, site closeout/no further action appears warranted for Site 

42. Appropriate documentation in the form of a Decision Document will be prepared to 

record and Sl1Jl1lJlarizc the data presented in this PA Additionally, Holloman AFB is 

required to submit a request to EPA Region VI for a Oass ill permit modification, with 

appropriate supporting documentation. to terminate the corrective action compliance 

schedule for SWMU 111. 

If future morutoring measurements indicate radioactivity at measurements 

exceeding background levels, additional investigation of the site is recommended at that 

time to determine if the measurements are the result of a release from the cylinder. 

5..2 Slte 51. Primate Resarth Lab BQrehole Disoo~ru Sil£ 

5.2.1 Site Description, Operational History~ and Waste Characterization 

Information for this site was gathered from intervie\J.<-s with past and present 

employees. existing records, and site reconnaissance. Because records describing disposal 
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PA REFERENCE 3 

A.T. Kearney~ Inc. RCRA Facilitt Assessment. Preliminary Review/ 

Visual Site Inspection Report. Work Assignment No. R26-0S-49. 

St. Paul, Minnesota, 1988. pp 5-332 to 5-334, 7-35 to 7-36 
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RCRA FACILITY ASSESSMENT 

PRELIMINARY REVIEW/VISUAL SITE INSPECTION REPORT 

Holloman Air Force Base 
New Mexico 

NM6572124422 

Prepared for: 

U.S. Environmental Protection Agency 
Region VI 

1455 Ross Avenue 
Dallas, Texas 75202-2733 

Prepared by: 

A.T. Kearney, Inc. 
Three Lagoon Drive, Suite 170 

Redwood City, California 94065 

and 

DPRA Incorporated 
245 East 6th Street, Suite 813 

St. Paul, MN 55101 

Contract No. 68-01-7374 
Work Assignment No. R26-05-49 

September 1988 



SW'MU lll - Radioactive Waste Disposal llrea 

DESCRIP'T'TQN 

Unit Type: Landfill (IRP Site 42). 

Location: Located east of Range Road 9 and south of Hay Draw in 
northeastern area of Holloman AFB. 

Purpose of Unit: Storage of radioactive materials. 

Period of Operation: Early 1950s - 1959. 

Dimensions/Volume: Materials were buried in a concrete 
feet long and 5.5 feet in diameter. 
buried two to four feet below grade 
inch thick concrete cover. 

cylinder 10 
Cylinder is 

with a four 

Material of Construction: _ Steel 
_FRP 

___ Wood _z_ Concrete 
___ Plaster Earthen 

Underlain By: Concrete ___ Asphalt __ Gravel 

__ Grass _x_ Soil 

Environmental: Indoors _x_ Outdoors_x_ Below Ground 

In Ground ___ Above Ground 

Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: The cylinder is enclosed in concrete and buried below 
the ground. A 40 foot by 60 foot barbed wire fence 
surrounds the site. Signs are posted warning of 
radioactive waste disposal. 

CLOSURE INfOBMATTQN 

__ Active 
_x_ Inactive/Physically Present 
__ Closed Under State or EPA 
__ Other 

F.EGULA'T'QRY STATUS 

RCRA 
State or local permit 

_x_ Not regulated 
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WASl'ES MANAGED 

_x_ Solids 
Liquids 
Gases 
Sludges 

c-or·ro·s~ve 

Flammable 
_ Reactive 

Organics 
Inorganics 
Metals 

?WF3 
'Mili!T Safl~ 

Details: Radioactive wastes; it is not known whether hazardous 
wastes or hazardous constiuents were disposed with the 
radioactive wastes. 

I Source of Wastes: Unknown 
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Disposition of Waste: Buried wastes at this site have not been 
removed. 

RELEASE CONTROLS 

Liner 
Level Controls 
Leak Detection 

Diking 
Overflow Controls 

_x_ Cover 

Sewer Connection 
Corrosion 
Protection 

Details: Radioactive materials are contained in a cylinder which 
has a concrete cover. 

MONITORING 

_x_ Monitoring Wells 
Upgradient Wells 

___ Downgradient Wells 
___ Surface Water Monitoring 

Monitoring Frequency: Periodic measurements and soil analyses are 
conducted. No radioactivity has been 
detected outside the container. 

R£I.EASE f.TI STORY 

Past Release to Air ___ VSI Noted Release to Air 
Past Release to Soil/Groundwater _ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surface Water ___ VSI Noted Release to 

Surface Water 
Past Release to Subsurface Gas VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the vsr. 

Details of Past Releases: There was no evidence of past releases 
observed during the VSI or noted in the 
file information. 

5-333 



RELEASE ~OTENTIAL 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

-L Low 
-lL Low 
-L Low 
-L Low 

_-_- Medium 
__ Medium 
_ Medium 
_ Medium 

JW3 __ ,..,., 
-High 
- High 
- High 
_ High 

Details of Release Potential: Periodic measurements and soil 
analyses have indicated that there 
have been no radioactive leaks from 
the cylinder. It is not known 
whether hazardous constituents were 
placed in the cylinder or whether 
they are properly contained. 

REFERENCES: V-1, V-2 

PHOTOGBAPHS; 7-11 
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Ski'Yi." 107 - Ma; n Ba~.,. Sn:Q~'"ati on PCB D~ sposal ~.,...ea 

5'.1¥'crest.,.:- Fu-:11.,..,.. p;.-•t; On:- An -RFI -is -suggested for this unit. - ---~ 

Re~c~;s: This a=ea was used for disposal of transformer oils, 
possibly containing PCBs, directly on the ground 
surface. There were no release controls associated with 
this activity and the soil was never cleaned up. 
Therefore, an RFI is suggested to determine the 
magnitude and extent of sUbsurface contamination. 

~~u 108 - MOESS Landfill Disposal T.,...ench 

Suc;cr ... sted ~utj:.ber p,ct ion: An RFI is suggested for this unit. 

R?=~~ns: This inactive landfill contains drums of outdated 
pesticides. The pesticide drums were disposed in 
unlined trenches and covered. No other release controls 
were employed. Therefore, subsurface soil sampling is 
suggested to determine whether releases of hazardous 
constituents has occurred. 

SWMQ 109 - 01 d Base 'Lapdfn J 

SU9Q.,.sted ~u .... tnor Actiop: An RFI is suggested for this unit. ~ 

Boas·qns: Domestic wastes, and possibly waste oils and solvents, 
and incinerator ash has been disposed in this unit. The 
wastes were placed in unlined trenches in direct contact 
with soil and then covered. No other release controls 
were employed at this unit. Therefore, an RFI is 
suggested to determine the magnitude and extent of the 
subsurface contamination. 

SWMV 110- POL Rubble Disposal Area 

:::.,...:::.:est.ed ~, .... t-nor Action: No further action is suggested at this 
time. 

B~a~~;~: The disposal area was used for disposal of wood, sneet 
metal, wire, and rails. The materials were disposed 
directly on the ground surface. There is no evidence 
that hazardous wastes or constituents have ever been 
ffianaged at this unit. 

SJ:llv!!J 111 - Rad;pactjye Waste Pis~?Q$21 [\rea 

Suggo"'t e~ r:-J:~ ... !J~:>..- A c .. .; on: An RFI is suggested for this unit. * 
7-35 



,., .,...,.,,. I 
Re;;sons: Radioactive was~es were plac:ed in a concrete cylinder 

and buried into the ground at this un~t. ~pe . _ _ _ __ 
containment features of the-concrete unit are not known, 
and it is also not known whether other hazardous wastes 
or constituents were disposed with the radioactive 
wastes. Therefore, subsurface soil sampling should be 
conducted as a part of an RFI to determine whether 
hazardous constituents have been released. 

fl 

SWMQ n 2 - BATSC!"" Dj spos;;; ~ Area 

5us;;;ested Furth.:.-r- Act; pn: No further action is suggested at this 
time. 

RAasons: The disposal area formerly contained ine~ missile 
debris, guns, aircraft parts, foam, and wood. All 
wastes were removed from this location, and the area was 
graded flat. There is no evidence that hazardous wastes 
or constituents have ever been managed at this unit. 

SWM"ll 113 - SluCqe Disposal Trenches 

SuggPsted Fyrt.he:r Action: An RFI is suggested for this unit • 

Reasqps: Wastes including grease, oily sludge, and wastewater 
treatment plant sludges were disposed in unlined 
trenches. The trenches now receive only treatment plant 
sludge. When a trench is filled it is covered. 
Therefore, since the grease, oily sludge, and treatment 
plant wastes may contain hazardous constituents, an RFI 
is suggested to determine the magnitude and extent of 
subsurface contamination. 

sy,y; 1 1 4 - Te'" .,..aethyl Lead Disposal P>rea 

SugQA<s~ ~'>d Furtbe.,.. Action: An RFI is suggested for this unit. 

Reasons: Tetraethyl lead wastes were disposed in an unlined pit 
in this area and elevated concentration of lead (l,OOO 
ppm) have Peen detected in soil samples. Therefore, an 
RFI is suggested to determine the magnitude and extent 
of subsurface contamination. 

SWMQ , 15 - West Area I.andfi 11 tl 

Sqgg"""'t"'":i F~rtbc..- P,ct:ipn: An P.FI is suggested for this unit. 

Eoa~c~s: The known wastes disposed in this landfill included 
rubbish, plastic sheets, boxes, and empty cans. Several 
55-gallon drums containing an unknown waste were also 
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PA REFERENCE 5 

Letter from: Capt. F.R. Sprester, USAF, 

Holloman AFB Radiation Protection Section 

To: Dr. T. Wolff of the Radiation Protection Section, 

New Mexico Environmental Improvement Agency, 

Date: 9 September 1977 
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9 September 1977 

Dr. Ted Wolff 
Radiation Protection ~~etion 
Environmental Improvement Agen07 
P. o. Box 2348 
Santa Fe, NM ~7501 

Dear Sir• 

/SGPM 

This is to inform you that a radioactive wa•te disposal site exists 
on Holloman Air P'orce Base, Uev 'l.fexico. If a Nev Mexico F.nviron­
mental ImproveDHmt Agency permit is required to maintain the site, 
please notif:r &vironmental Health Services in writing. 

'lbe site is located north of the main base area (see Figure 1). It 
is fenced and h•a eigne erected to prevent unauthorized access. 
The attached photograph ehovs the area is isolated w1 th the nearest 
human activity approximately two miles away. 

The !lite was created in the 1950's. Former Air Foree personnel 
present ~ing the internment operation described the vault to be a 
concrete cylinder approximately ten feet in length and five and one­
half feet in diameter ( 10 1 x'J~ 1 ) • The opening of the vault we.s eight 
feet in depth and one and one-half feet in diameter (A'x1!'), 

Investigations by this office indicate that no records of the exact 
type or quantity of radioactive ~~~aterial vere maintained. The 
aylin~er is buried at a depth of ?.-4 feet with a concrete cover 
(3'x3', 4 inchee thick) to indicate the exact location. 

Environmental Fealth ServiceB monitors the aite on a periodic basis 
using a AN/PDR-27 and PAC-1S radiacmeter equipment. The last sur­
vey vas conducted on 2.3 Ma.roh 1977 with the folloving reeul te: 

EQUIPMF:NT 

AN/PDR-27 
PAC-18 

READINGS 
l'.arlmum of 0 .04JnR/hr 

Zero CPH 

TYPE RJDIATION 

f3 ~-6 

0( 

These readings are interpreted to be normal backr,round radiation. 

Disinternment o~ the eite ie not considered neceeea~or practical. 
Removal of buried waste will only be ~ccomplished when there is ~. 
mission essential need for the site. All dieinternment action will 

\ . 



" 

require appro~l of b!!!&dq~tere USAF and will ®illply vi th Nuclear 
Regulatory Commission (NRC) rules and regulations. 

The general authorit.r to bur,r radioactive vaste vas rescinded in 
1959 and since then the Jdr Force has eonTerted to NRC approved 
contractor dispoeal. 

Slonld ;you haw an:r queeUons eonoerning the abon, please call 
(~05) 4'79-6~1'!, ertenaion 7461 or ~qo5. 

SIGNED 
FORREST R. SPR.ESTER, Capt, t:TSAF, PSC 
~e Ra~iation Protection Officer 

Atch: Figure 
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PA REFERENCE 6 

Letter from: Lt. Gen. R.A. Patterson, USAF, Surgeon General 

To: Air Force Commands 

Subject: Radioactive Waste Disposal Sites 

Date: 16 July 1974 



- O£PARTMENT OF THE AIR FORCE 
HEADQUARTERS UNJTC) ST11TES AIR FORCE 

WASHINGTON, D.C. 20314 

~~::~ ::dioactive Waste Disposal Sites 

1 6 JUL J974 
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TO· AAC 
ADC 
AFCS 

AFLC 
AFRES 
AFSC 

ATC 
AU 
CINCPACAF 

~Surgeonj'Ci vil Engineer) 

C.INCSAC 
CINCUSAFE 
HQ COHD USAF 

NAG 
('J;AG... 

USAFA 

USAF SO 
USAFSS 

l. In the early l950 1 s it was common practice in the United States to 
bury radioactive waste. The Air Force adopted this practice and developed 
a technical order (TO 00-llOA-l) which specified procedures to be followed. 
In 1959 the general authority to bury radioactive waste was rescinded 
and the Air Force converted to a contractor disposal system (TO 00-llON-2). 

2. This headquarters directed an Air Force-~de survey to determine the 
location of these burial sites. Forty-six bases were identified as posses­
sing radioactive burial sites (see Atch 1). This study also indicated 
there were no records of the exact type or quantity of radioactive material 
disposed of in the sites. Generally, the buried radioactive waste could 
be categorized·into (a) electron tubes containing radionuclides (b) low 
level radioactive wastes generated in nuclear weapons maintenance 
operations, and (c) radioluminescent materials containing radium. 

J. Disinterment of all radioactive burial sites is not considered necessary 
or practical. Removal of buried waste should only be accomplished when 
there is a mission essential need for the site. When the site location 
is disposed of as excess property, an attempt will be made to obtain a per­
manent easement for the burial site. If the prospective property owner 
is not agreeable to this condition, the site will be disinterred. The 
Base Civil Engineer, in conjuction with the USAF Radiological Health 
Laboratory, is responsible for developing disinterment procedures which 
are consistent with good health physics practices. Material removed will 
be disposed of in accordance with TO 00-llON-2. Unless there are specific 
records indicating buried radioactive material was licensed by the 
Atomic Energy Commission (AEC), no license for the disinterment process 
will be requested from the AEC. All disinterment actions require prior 
approval of this headquarters. 

4. All existing burial sites will be located on Tab C-1 of the Base 
Master Plan and accounted for on real property records. Each site will 
be permanently posted with an appropriate warning sign (see Atch 2). 

-..~· 
~---· 

I :ndau.·nlt: rour Carmlry's M r.~ht- llu)· U.S. Savings Honds 
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5. Appropr.1ate Al-r Force direct.1ves Wl.ll be teVl.sed to re.flect the pobcy. 
This letter e~ires on 1 July 1975 unless sooner rescinded or superseded. 

FOR THE CHIEF OF SIAFF 

ROBERT A. PATIERSON, Lt General, USAF, MC 
Surgeon General 

2 

2- Atch 
1. List of AF Burial Sites 
2. Burial Site Warning Sign 

Copy to: 

• 

AFISC/SG 
AFISC/SEL 
AFISC/IGM 
NGB/SG 
AFMPC/SG 
ARPC/SG 
AFDSDC/SG 
AFAFC 
DMAAC 
USAFSAM/EDFD 
AFSC/VN 
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PA REFERENCE 7 

Letter from: 2Lt. R.J. Andreoli, USAF, 

Holloman AFB Environmental Health Services Chief 

To: Information Office 

Subject: Radioactive Waste Disposal Site 

Date: 22 January 1980 
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SGPM/J303/Autovon 867-3303 

RadioaotiTe W&ute Dieposal ~ite 

Into~tion orrtoe 

\i....A \...! ·~:. u ,._, r~ :... 
-::; :'\!!: ~ ;j'6 Q./ 

,., ' MWIOPI 

1. A radioactive vaste diaposal site is loeated in the llortb Area or 
Tiolloman AFB. NM. This aite vaa created rturing the 1q~o•e and closed 
during or prior to 19~Q. This vaa vhen the Air '!"oree rescinded ~nernl 
authority to bur7 radioactive vaete a~d conTorted to a contractor die­
poeal 1f7!1 te11. 

2. 'l'b~~t rndioactin vaete ia buried in a concrete cylinder vhlch is ten 
feet. in length and Nn and one-hd£ teet 1n diaMter. The opening of 
the cylinder 1• eight teet in lenr,tb and one and one-halt feet in dia­
meter. 

3. The cylinder is hurled at n ~~pth or tvo-four feet vith a concrete 
eover (3 1 x ~~ x 4-inchea thick) to indicate the location or the site. 

4. T.he site ts in an iaolated portion or the base and is fenced in. 
'laming ifi.gns sre present an<l nre vritten in both ffpenish and Rnglieh. 

5. This aite is periodically 1!101'litored by Fnvironmental ffealtb ~erTicee. 
No eiguitiea.nt ra.dioactirl ty bas boen fcmnd by this office during nn:r 
surv.eys of the eite. 

6. If you have nny queBtions, call extension 3301 or autovon 867-3303. 

~~ 
RO'IJP:PT J. A~EOLI. ?.Lt.' USA~ I !3f'C 
Chief, Environmental R~altb Service& 

Cy to: r'41 
OOPAF./I.angley AFB, Va 
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PA REFERENCE 8 

Memo for the record by: Maj. S.T. Cordts, USAF, 

Holloman AFB Bioenvironmental Engineering Chief 

Subject: Survey of the Radioactive Waste Burial Site 

Date: 12 October 1988 
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~mo for the Record 

I Survey of the Radioactive Waste Burial Site 

MFQ 
PAW It#/ 

12 Oct 88 

A survey was performed 5 October 1988 of the identified Holloman 

I radioactive waste burial site by Major Cordts, MSgt Gordon and 
A1C Baldwin of the Bioenvironmental Engineering Se~vices. No 
measurements were made of radiation levels during this survey, 

I 
since radiation levels were measured on 7 Sep 88 by Lt Hewitt and 
A1C Baldwin and levels at that time were the same as or less than 
background. During the survey on 5 Oct 88, it was noted that: 

I The surface appearance of the buried wastes is a concrete 
slab approximately 4 feet square at the ground's surface, with 
the words "RADIO ACTIVE" scratched on the surface. There are no 

'

protrusions through the slab and no cracks in it. Anecdotal 
information is that there is a 2 foot diameter steel tube encased 
in concrete under the slab and it contains animal carcasses which 
were sacrificed after experimentation with radioactive materials. 

I The site is surrounded by a 3 strand barbed wire fence in 
good condition, approximately 4 feet high in a rectangle 30 feet 

l by 50 feet. Approximately 10 feet outside each side of the 
fence, there is a warning sign (bilingual>, warning people of the 
buried radioactive material and that digging is not allowed 

~.!less with the approval of Base Civil Engineers and Base Medical 
~vices. All signs are in very good condition. 

Ground cover consists of clumps of grass, cacti and weeds, 

l up to 2 feet tall. There are many rodent holes in the area, 
including one within a foot of the concrete slab. Measurements 
of radiation levels at the surface have reportedly never been 

l
elevated, though, indicating that the rodents are not bringing 
radioactive contamination to the surface, even in the unlikely 
event that the tube and concrete have ruptured. 

I The site is in a remote desert area, with the closest 
building estimated to be 2 miles away. Access to the site is by 
way of a deteriorated gravel road, going approximately 500 yards 

l
north of a seldom traveled gravel road. The only routine 
activity occurring in the area is inspection of a power 
transmission line, which is approximately 800 yards west of the 
burial site. (Distances estimated from Sheet 9 of Base Map, 

lscale 1 "=400'. l 

The next survey is scheduled for September 1989. 

I~TCn& 
STUART T.CORDTS, Major, 

~ ef, Bioenvironmental 

MFRWASTEl 

USAF, BSC 
Engineering 
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PA REFERENCE 9 

Telephone conversation with: Col. F.R. Sprester, 

Former Holloman AFB Bioenvironmental Engineering Chief 

Date: 4 April 1992 
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TELEPHONE CALL RECORD 

0 Incoming Call 

C Outgoing Call 

Person Calling 

13o'o re:,~,~ 
Person canea 

s'?~~-:.+u-Co\, ~<>::.-\-

PAWIIJ/II 
Project No. Distribution 

Project Name 

l-lollJ> ~ ~B 
Date Time 

~ ~<;-\\ c':c "'LOS'f I"'\ 

Activity RcW \ (!). V\. 

Activity~~ 
Ar~ 0 ·~)b'S'~ 3q5Z.. 

I 
I General Subject 

{)q_* ~c.\~ v • ~ e:.~ o-\"" s-tz. 4c 

TOPICS DISCUSSED AND ACTION TAKEN 

I 
'I 
I 
I 
I ,_ 

\DCA~ l-00'\cc..-~ (~\ ~ /0~- 7~or-/'1) ~-t ~s~c.-W 

I 
I 
I 
I 
I 
I 

cu._J ~~ ~w ~ C .. <.V\~4_ ..eA\est~+lv~\+. 1-k 
I 

-\-4~ ~ on'-:J M4kt<\t~ -t'ho. \- v--~ y:-forW~ 

~ 1\ +tu- \}~ l.t t+ ~-.e_ (\Ito{\~'> -~ +- ha...J 

, .!\-~ ... -~~~-" '--'-' '\.S c...u~·~ ~ QG,t.ul\. .. eJS€ w ~ ( r'+ ,'sf\~). 

t{Q_ sa,_ ·,c) f-o Cof\ ~ c+ rv\ \. f3o0 hrt th~ I ; +D~ 

.... ~-----------------Sig-natur-e:~~~' ~~~i_0--________ _ r 9-B5-2t364 
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PA REFERENCE 10 

Telephone conversation with: Mr. R.J. Andreoli, 

Former Holloman AFB Environmental Health Services Chief 

Date: 7 April 1992 
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PA REFERENCE 11 

Letter from: Lt. Col. S.T. Cordts, USAF, 

Holloman AFB Bioenvironmental Engineering Chief 

To: 833CSG/DEV 

Subject: Survey of the Radioactive Waste Burial Site 

Date: 4 June 1990 
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SGF'B (7812> 

Survey of the Radioactive Wa te Burial Site 

833CSG/DEV 

~~,c II 
,,..,,~, 

4 June 1990 

1. A survey was performed 15 February 1990 of the identified 
Holloman Air Force Base radioactive burial site, by Major Stuart 
Cordts and 2Lt Charles Cole of the Bioenvironmental Engineering 
Section. The survey was conducted as described in the HQ 
TAC/SGPB letter 88-38, which references a HQ AFOMS/SGPR letter 
(attached). Soil samples were taken within the site boundaries 
and of background soil, and the recently received analysis 
results are attached. During the survey of 15 Feb 90, it was 
noted that: 

a. The site is surrounded by a 3-strand barbed wire fence 
approximately 4 feet high in a rectangle approximately 30 feet by 
50 feet. A gate consisting of 3-strand barbed wire on a movable 
fence post is secured by a wire, and thus provides minimally 
controlled access to the actual site. The fence is in good 
condition. Warning signs are placed approximately 10 feet 
outside each side of the fence. The warning signs had proper 
symbols and lettering and were bilingual. Of the 4 signs, 2 had 
a bullet hole each but were still legible. 

b. The burial site is marked with a cement pad approximately 
3 feet square supposedly at the burial location. Surrounding 
ground cover consisting of clumps of grass, cacti and weeds, up 
to 2 feet tall, adequately protect the soil from erosion. There 
are many rodent holes in the area, including an old hole about 8 
feet SE of the sl~b. Measurements were ta~en with an AN/PDR-27T 
and AN/PDR-56 at the location of the old burrow hole, and a soil 
sample was also taken. Measurements were also made and a soil 
sample taken of a background site approximately 100 feet SW of 
the burial site. All instrLtment measurements were "background" 
and the soil analysis results indicate no significant differences 
between the soil at the burial s1te and the background sample. 

:2. All requirements contained in the HQ TAC/SGP8 letter 188-38> 
were met with the exception of the fencing. The guidance in the 
higher headquarters policy letter is that the fencing will be 
anti-personnel fencing such as chain link type fencing. Since I 
believe only low level radioactive waste in animal carcasses are 
buried in an encased concrete pipe at thP site, such that it 



would take much effort to deliberately violate the buried encase­
ment, and since the signs and fencing adequately prevent 
inadvertent digging, present security is adequate in my opinion. 
On 4 June 1990, I contacted Lt Colonel David Potts at HQ 
TAC/SGPB, and he concurred that the barbed-wire fencing met the 
intent of anti-personnel fencing. 

3. If you have any questions or comments about this letter, 
please contact myself at extension 7812. 

~~~~ 
STUART T. CORDTS, Lt Col, USAF, BSC 
Chief, Bioenvironmental Engineering 

<Z2:RADFEB90) 

3 Atch 
1. Policy Letter 
2. Site Soi 1 Sample 
3. Background Sample 
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~AIL 
REPORTS 

TO 
(Cfrew If 
chanted) 

BASE SAMPLE NUMBER 

A-ACCIDIINT/INCIDI:NT C:-COMP'LAINT 

R-ROUTUU: IIACK~ROUND/I'ERIODIC SU!'fVI!:Y 

LBS. 

F-FOLLOWUP'/CLitAN UP' 

0-0THI!:R (Sp~clfy) 

EMPLOYEE SSN 

0 MALE 

18JZ-

0 FEMALE 

COLLECTION METHOD 

r 

C-Composite 
G-G.-.b 
V-Single Void 
T-24 Hour Void 
W-Wipe/Swipe 
o~Other 

(~nt~r wtur code) 

X-Air, Ambient/Gen. Area 
Y-Air, Emission, Source 
Z-Air, Breathing Zone 
B·Biood 
0-Biological, Other 
F-Food 
G-Gas/ Air, Comprened 

H-Human 
M-lndustrial Material 
A-Nasal Swab 
0-Residue/Ash 
L-Siudge 
S-Soil 
W-Surface ContamiMnt 

C-Unclessifled/Other 
U-Urlne 
V ·Vegetation 
T-Watte, Hazardout, Toxic 
N-Water. Nonpotable 
P-Water, Potable 

RI•NITRIC ACID, pH< a.a (plootfe eo'ltGIMr) N··NONE 

;:~':. 2753 

RZ·HYDROCHLORIC: ACID. pH< %.0 (with Na2S20:1 f'l t14u co,.taf'ltr) 

0 GAMMA 0 TRITIUM 

0 CARBON U 0 URANIUM 

?'citee ( '1 c '1"%:" /:1 #:"C. 

ION TIMI!: 

A..v ,MA (.. 

0 PLUTONIUM 

0 RADIUM 

0 RADON 0 DRINKING WATI!:R STANDARDS 
IAFR 161·44) 

0 STRONTIUM 

£; / S cr A-f /;;. 

0 '-l> B v R-f o t..V 

8
1 ....... 
.Sc 

~OIL )./o 

AAJfrD "i:.~Z./T 
• 0 $" n, t./ it- ) .., 

!~$""! 
I 

1o)s 
) 

"'U:VIOUS EDITION WILL Bl!: USED. 
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SAMPLE ~Y'SIS RES'UtTS llEPORTED CN 04-MAY-1990 
USAF OCCUPATICN\L AND ENVI~ BEAL'Df LABORATORY 

BROOKS AIR FORCE BASE, TEXAs 78235-5501 

OEHL ID 

19000234 
833 MEDICAL GROOP/SGPB 
HOI.LCI"ll\N AFB NM 88330-5300 

BASE ADDRESS CCilE: R00087Z 

IDENI'IFICATICN: 
Base Sample t: GS901604 f!~,.; q I s:+t:! 
OEHL ID: 19000234 
Type of Sample: SOIL 
Workplace or Site ID: 00087 HOLI..aii\N AFB, Nl1 

1---~f 9o r Date Collected:~~®:> Time collected: 1030 
::> rt Date Received: 2H 90 

Date Completed: 03-MAY-90 

SAMPLE WEIGm' 1241 GRAMS DRY. 

ACTINIUM 228 
BlSKt11'H 212 
BISMU'm 214 
CESIUM 134 
CESIUM 137 
cceALT 60 
~s ALPHA 
GroSS BE':rA 
LEAD 212 
LEAD 214 
POTASSIUM 40 
RADIUM 226 
'IHALLIUI 208 
'mORIUM 228 
THORIUM 232 
'mORIUM 234 
URANIUM 238 

0.9 +/-
0.4 +/-
0.7 +/-

< 0.041 
0.44 +/-

< 0.024 
5.9 +/-

12. +/-
0.82 +/-
0.68 +/-
9.9 +/-
0.59 +/-
0.3 +/-
0.8 +/-
0.89 +/-
1.1 +/-
1.2 +/-

0.08 PICOCURIES PER GRAM DRIED 
0. 2 PICOCURIES PER GRAM DRIED 
0. 07 PICOCURIES PER GRAM DRIED 

PICOCURIES PER GRAM DRIED 
0. 038 PICOCURIES PER GRAM DRIED 

PICOCURIES PER GRAM DRIED 
4 .1 PICOCURIES PER GRAM DRIED 
0.93 PICOCURIES PER GRAM DRIED 
0.06 PICOCURIES PER GRAM DRIED 
0.06 PICOCURIES PER GRAM DRIED 
0.62 PICOCURIES PER GRAM DRIED 
0. 4 PICOCURIES PER GRAM DRIED 
0.03 PICOCUIUES PER GRAM DRIED 
0.06 PICOCURIES PER GRAM DRIED 
0.08 PICOCURIES PER GRAM DRIED 
0. 3 PICOCURIES PER GRAM DRIED 
0. 6 PICOCURlES PER GRAM DRIED 

RESULTS ACOJ'RATE TO 2 SIGUFICANT FIGURES. 
ERROR TERM AT 95\ CCNFIDENCE LEVEL. 

Mark C. Wrobel, Capt, USAF, BSC 
Health Physicist 
~ 240-2061 

Ate-A 2. 
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BEGAN (24 hour clock) BLDG ND./LDCATIDN 

C-COM!OLAINT 

R-ROUTINE 1SACKGROUND/f'ERIDDIC SURVEY 

tJt\ 

F-FOLLOWUIO/CLEANU!O 

D-OTHER (Specify) 

EMf'LOYEE SSN 

BASE SAMPLE NUMBER 

COLLECTION METHOD 
r•mtcr letter code) 

C-Composite 
G-Grab 
V-Slngle Void 
T-24 Hour Void 
W-Wle;>e/Swipe 
0-0ther 

AGE 

(enter letter code I 

X-Air,Ambient/Gen. Area 
Y-Air, Emission, Source 
Z-Air. Breathing Zone 
B·Biood 
0-Biological. Other 
F-Food 
G-Gas/Air, Compressed 

H-Human 
M-lndustrlal Material 
R-Nasal Swab 
0-Rasidue/ Ash 
L-Siudge 

$-Soil 
W-Surlace Contaminant 

C-Unclassilied/Other 
U-Urine 
V-Vegetation 
T-Waste. Hazardous. Toxic 
N-Water. Nonpotable 
P-Water. Potable 

RI·NITRIC ACID, pH< 2.0 (pl<uttc cont12!ner) N··NONE 
RZ·HYOROCHLORIC ACID, pH< 2.0 (with NozSzOJ In rl<u• container} 

0 GAMMA 

0 CA.RBON t• 

0 TRITIUM 

0 URANIUM 

COLLECTION T E 

IJ Ac 1<\S ,eo U AJD 

3o 

min 

0 PLUTONIUM 

0 RADIUM 

E 

A fl~ofi1 It/ A -r~ L '-1 
.s 17 G" ..,. 

RcAD11tJ G ~ 
0 p ~)-{EC K 

c t{£C K 

l"REVIOUS EDITION WILL BE USED. 

0 RADON 

0 STRONTIUM 

0 DRINKING WATER STANDARDS 
IAFR 161·441 

LUME COLLI!:CTI!:D 

I ~ X 8 11 

X z I I r;( t"G t . 5"11 ,.., flb AL 

f? V/ '-J) t.V4 /=' v 1/ ,Vi) i\ ll 0 '\.) 
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SAMPLE ANALYSIS RESULTS REl?OR'l'ED 00 06-APR-1990 
USAF OCOlPATIOOAL MID DlVIIlCNIENTAL HFAL'IH IABORMORY 

BROOKS AIR FORCE BASE, TEXAS 78235-5501 

RIP II 
MU '•"' 

OEHL ID 

19000235 
833 MmiCAL GBOOP/SGPB 
OOI.LCJIIAN AFB NM 88330..5300 

BASE ADO"BESS CODE: R00087Z 

IDENl'IFICATIOO: ( 
Base sample 1: GS901605 Cac/9rocu~ s;;; 
OEHL ID: 19000235 
Type of sample: SOIL 
Workplace or Site ID: 00087 HOLLCJ1AN AFB, NM 
Date Collected: 15-FEB-90 Time-coilected: 1045 
Date Received: 26-P.EB-90 
Date Completed: 04-APR-90 

----------------------------------------
SAMPLE WEIGHT 1387 GRAMS DRY 

CESIUM 134 
CESIUM 137 
caw.T 60 
GROSS ALPHA 
GroSS BETA 
J?OTASSIUM 4 0 
RADIUM 226 
THORIUM 232 
URANIUM 235 

< 0.042 
0.3 +/-

< 0.019 
10. +/-
19. +/-
14. +/-
1.1 +/-
0.73 +/­

< 0.097 

PICX>a.JRIES PER GMM DRIED 
0. 032 PICX>a.JRIES PER GMM DRIED · 

PICOCURIES PER G!Wl DRIED 
5. 4 PICOCURIES PER G!Wl DRIED 
1.1 PICOCURIES PER GlWl DRIED 
0. 67 PICOCURIES l'ER GlWl DRIED 
0. 42 PICOCURIES l'ER G!Wl DRIED 
0. 082 PICOCURIES PER G!Wl DRIED 

PICOCURIES PER G!Wl DRIED 

I 

J 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

RESULTS ACCURATE 'IO 2 SIGNIFICANT FIGURES. 
ERROR TERM AT 95% COOFIDENCE LEVEL. 

Mark C. Wrobel, capt, USAF, 
Health Physicist 
AlJ'IUIJ'CN 2 4 o-2 061 

BSC~ 
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21 January 1982 

Honitoring of the Radioactive Waste Di~~osal Slte 

DEEV 

1. Capt Forrest Sprester, Bioenviron~~~ental Endneer. and AMN Jeffery llailton, 
Fnvironaental Health Specialist, conducted an annual evaluation of the integraty 
of the Radioactive Waste Disposal Site on 21 February 1981. Air Foree criteria 
published by the Surgeon General entitled "Radioactive ll"ute Disposal Sites" 
was used as a guido in conducting the evaluation. 

2. The :site wu monitored usinr Air Force Radiac: equip111ent in the area of the 
concrete slab marlting the container location. l·leasurments talten on and around 
the slab were pTOVidcd to you in a letter dated 26 February 1981. Durin~ the 
survey, ~• noted that s.all aniaals had burro~ed around the slab briasin~ soil 
and rock to the ~face that say have been contKminated witb radioactive waste. 
Therefore, soil samples were collected and sent to USAF Oecupational and Environ­
mental Health Labcm:atory for analysis. 

3. The results of the analysis are presented helow with a comparison to other 
radiological analyses of soil samples collected on Moll~an AF8. 

COHSTITUE..l.TfS 
(Ple~ries per 
iTIIlll dry) 

Gross Alpha 
Gross Beta 
rotusitllll 40 
Ce!ium 137 
ThOt'iUDI 2.32 
Uranium 238 
RadiUJII 226 

Radiological Analysis of 
tlollOllan AFB Soils 

Radioactive 
Waste Disposal 

Site 
(1981) 

5 
16 
10 
0.32 
0.56 
1.0 
O.B 

Radiation 
Decon Sump 
Bldg 844 

(1976) 

6 
7 
4.1 
0.29 
O.lS 
1.1 
0.24 

Nonh tn!l 
of 

Test Track 
(1979) 

Avera~e Value 

4 
8 
3.9 
0.~7 
0.39 
1.5 
O.B 

BackFround 
~alnArea 

Of Ba!e 

6 
7 
4.2 
0.29 
0. Hi 
1.2 
O.d9 

F..nvi ronment al 
Averav.eY 

0.1-5.2 
1 

0.65 
0.4 
0.73 

!/AverQ~e or ran~e back~round dnta in the United States as per Environmental 
Radiaac'tivities, by risenbud • .Acaderoic !•ress r 1973. 



.. 

4. The results of the B.rialY!!Ih indi~ate the constituents ar~ within the 
no~al environmental limits for the Hol1011ian Area. The results can be 
considered the baseline re5Ults for Radioactive Waste Disposal Site nnd 
may be used for comparison in future evaluations. 

S, If you have any questions pertaining to the above, please feel free 
to call me at extension 3303. 

FORREST R. SPRESTER, Capt, USAFR, BSC 
Senior Bioenvironmental Engineer 
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Cy to: R33CSr./CC 
833CSG/OF.CD 
833CSG/JA 
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28 April 1981 

MEMO FOR THE RECORD 

(ile­
I \ 

On 28 February 1981, a soil sample was collected by Capt Forrest 
Sprester, Reserve Bio-Environmental Engineer,and AMN Jeffery D. 
Hamilton, Environmental Health Specialist at the North Area Radia­
tion Disposal Site. This was sent to OEHL, Brooks AFB for analysis. 
Attachment l shows the analysis results. 

/4H£J.-'3¥~~ 
JEFFERY D. HAMILTON, AMN, USAF 
Environmental Health Specialist 

l Atch 
Sample Analysis Results 
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*********************************************************************** 
Z ~1•AFIR•tt1 Wfii61Z I SAMPL~ ANAl. Y~lS llf.SUL fCI 1 

•····~---·-·--·-----··••••••·••·•1 •••••• ·····--· -----·- r 
I USAP HnSP HOLLnHANISAPM J USAF n,r.UPATlONAL ANU tNvJ~ONMENTALI 
I HOL~OMAN AF~ NM ~Sl!~ HEA~TH LA~"HATORVlAFSC, I 
t 8RnO~S AF~,TEXA~ 7~c35 1 
l••••••••••••••••••••••••••••••~•••••~zaaae••~••••=••••=•~••••=•••=••• 

1n~~TIFTCATTUN TVPF OF SAMP~f :OAT~ RFCFIVEn r OEML ~UH~E~ 

·---------------------·------------------1-·------------·-------------so Tt. 

I 

tl 
I 

t•••••••••••••a••••••••••••••••••••••••=•~=•••=••••=••••=••••••••••••• I 
r.~OSS ALP11A S. PlCOCIH~TES Pt.R Gio<AM uRY 

t 

t r.ROI:iS R~TA 1". PTCOL:URTE.S PEP. Gt<AM ORY 
I 

I ~'UTASSTUM a~ pt, PICOt,;tttH£S Pt,ll G~.AM lJRY 
I 

CU!UM n1 ,?3 P tCD!.:lii(H.S PE~ GFCAM UPY 

t THORIUM .:J.S? ,5~ Pit:11CIIRH.S P£~ GI<AM DRY 
I 

I IJRANIUM ~.SA 1.0 1-'TC(lCIIRIE~ PE~l GlOM uRy 

~An1UM C:2b <.1~ P!CUCU~l~S PF~ GlUM DRY 

l••••••••••••••••=••••••~••••••=•••••••••••••••=••••=z••••••==~=••••••J 
1 I I 
1 AMON J. CLAY I~ATE COMPLFlFU a1-~A~-q1 I 
I ~HlEF,~AnlnANALYTlr.AL SE~VIC£S ~R • 
t lUTOVO~ ~~~-~~~~ 

* * * * * * * * * * * * • * * * * * •• * * * * • * * * • * * * • * * * • " * * • * * * *, * ' * ~ ••• ~. * * * * * * * * * * • * * ~ * ~· * f/I)F.~ lr"'r.r.tfU'tNf..f!h\( :Ua.~ J)I'J(t1S.-'L .-:.C' 
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SGPM 2Z December 1976 

Holloman AFB Radioactive Waste Dlepoeal Slte 

49CSG/CC 
49CSG/DE 
IN TURN 

1. An envlrorunent&l survey o! the Radioactive Wa•te Dtapoeal 
Site, located ln the north area of Holloman ATB (8ee Attachment 
1), wu conducted 20 December 1976 ln accordance with the 
AF /SG Surgeon General letter entitled "Radioactive Waete Die­
poeal Sites" dated 16 July 1974. The •urvey wa• conducted by 
Captain Forre•t Spre•ter and AlC Dennh Price, Environmental 
Health Service, USAF Hoepltal, Holloman AFB, NM. 

2. Purpose: The purpo1e o£ the a.nnual survey te to monitor 
radloa.ctlve levels and physical security of the slte to insure 
compliance with current Air Force standards. 

3. Findings: The physical secu.rlty of the dlspoeal elte ia 
unsatitfactory. The •ecu.rlty fence, 800 feet ln length, has been 
completely dhas sembled and removed !rom the site. More than 
hall of the fence poets have been removed. The four radloa.c:ttve 
waste disposal caut\on signa are atandlng up to ZOO feet away 
from the 3' x 3 1 concrete slab covering the radioactive waate 
container. A small, badly-faded slgn adjacent to the concrete 
elab h the only indication that ra.dloactlve waste is contained 
beneath the concrete. The concrete slab bas nwneroua c racka. 
Following are the readlnge taken at the eite: 

EQUlPM.ENT 

AN/PDR 27 

PAC-l.S 

READINGS 

MAX. 04 MRIHR 

0 

TYPE RADIATION 

~', r 

The above radiation readings are interpreted to be background 
radiation. 
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4. Recommendation: It la recommended that the alte be 
properly reatored to comply with the aforementioned AF /SG 
letter or the appllcable ClvU Engineering Technical Order. 
The Alr Force etlll doe• not permit burlal o! radtoactlve waste 
au a means of dhposal, but maintenance of past dhposal attea 
must be continued. Since the security fence no longer exhta 
and the area appear• to be favored for motor blkee and other 
recreation vehlc:lea, action should be taken to aecure the alte. 
The caution algna, except the one at the concrete elab, are in 
good condition and need only to be moved an adequate dlsta.nce 
from the dhpoaal lite. There are 4" x 4" poata lying around 
the atte that are of 1u£!lctent length and quantity to be utUlzed. 
Barbed wire, which ll readUy available to CivU Engineering, 
will provtde an excellent fencing material. A locked gate 
should be provided to allow site acceaa for Environmental 
Health peraonnel to monitor the aite. A metal sign, two-feet 
aquare, should be constructed adjacent to the alab and marked 
with appropriate caution £or radioactive materials (aee Attach­
ment Z). Attaclunent 3 h a sketch of the above propoaed change•. 

5. This ta a repeat dlacrepancy from Environmental Health 
Report entitled "Radioactive Waste Disposal Area on Holloman 
Air Foree Baae" dated 6 F ebrua.ry 1976. 

6. Should you have further questions concerning the above, 
pleaae call Captain Forre•t Sprester, Bioenvironmental 

· Engineer, at extension 7461. 

FOR THE COMMANDER 

FORREST R. SPRESTER, Capt, USAE, BSC 
Chie£, Environmental Health Service 

3 Atcha: 
1. Location Map 
z. Caution Slgn 
3. Proposed Changes 

Cya To: JA 
SEG 
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~ SCPM 
6 February 1976 

ladioacti.e w .. te Diapoaal Area on Holloaan Air Force Base 

I 
I 
I 
I 
I 
I 

49 CSG/CC 
Dl 
IlJ TURN· 

1. A field auney vu coad~~etecl on 16 .T~uary 1976 by Capt Pbttaat 
Spruter ~ lioerrri.raa.ental !DgiA .. 1:', and TSgt Robert Boudreaux, En­
~t&l Health·.Teclmtclaa, of the tha .. rad1oac:t:be wutel''diapoaal 
ana ·loeated ill :the 110rtb area of Holloua Ur Foree Baae {a" Figure 
1) • the aurYey vas conducted to detend.ne if the physical condition of 
tha aite had c:haDged atnce laat aur..yed in 1973. 

2. The <:Oilditicm of the site vas fotllld to be very poor. The fence,/ 
800 feet i:a:le:natb,. bu bee eoapletaly di.aa....,led aDd r...,.ed froa 
the etta. . Fa.ce ~te, 4 inch by 4 inch by 6 feat •' han beea · pUlled 
out ad atacked at Yarioaa locattona. The fout: radioact!Ye wute 
disposal caution atsn- are praeatly atanding up to 200 feet ... ,. froa · 
tba concrete alab which eovera the rarioaetive vaate. A ... 11 faded 
aign, adjacent to the eoaerete aleb ia the only indication that radio­
actin vute 1a eontaiucl benaath tba eonereta. The concrete abb has 

• 

lBftoa-. etac:ltl. OaiDs radiac equi~t, AN/PDR 27, g._ radiation · 
u •aaure.d at the crac:b of .o, ldlliroentgau per hour. Tbia can 
e interpreted aa backsround radiation but vill be .onitored by Ea'Yiron­

.ental Health at laaat yearly to insure no further inereaaea oeeur. 
II Photographs vera taken of the site and are attached to thia report. 

I 
3. It is recommended that the site be properly restored in accordance 
with TAC/SGS letter dated 5 Au~t 1974. entitled RadioaetiYe Waate 
Disposal Sitea. At the present time the Air Foree does not perait 
burial of radioaet1Ya vaate aa a ~na of disposal. But. aaintenance 
of past di1poeal sites ~t be continued, not only for environmental I t'eesona, but for obvious health reaaona aa well. 

4. According to Mr Cbria Callegos; former Holloman AFB Planning Engineer. 

I 
thu burial site vaa selected for several reasons. They were: Ita 
secluded location, the site vaa not in uae at the time and tbe existence 
of a hich fence preeludad a large expeaditure for construction. Sine• 
the fenee n.o longer erlata and the aru appears to be favored for 1110tor 

I bikea, action should be taken to again secure the site. The caution 
signs are in excellent condition and need only to be moved to ao adequate 
distance frna the diapoaal area. The wooden posts that are •tacked on 
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the site can still be utilized, leaving only fence material to be 
eecured and placed. 

5. Barbed wira which is readily aYailable would provide an excellent 
barrier. A small locked gate ehould be prcrri.ded to allow entry for 
Environmental Health pe~aonnel to periodically monitor the aita. A 
eteal sign two feet aquara should be constructed adjacent to the slab 
urked with the appropriate caution for nuc:lear materials, Attachment 
13. Attached Figure 4 is a sketch of the above proposed changes. 

6. Should you have further questions concerning the above, please 
feel free to call Capt Forrest R. Sprester, Bioenvironmental Engineer, 
at 7461. 

W. M. RUNIO...E, LtCol, USAF, MC 
Commander 
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DCN 92-269-004-16-07 
RCN 269-004-16-06 

REMEDIAL INVESTIGATION (RI) REPORT 

INVESTIGATION, STUDY AND 
RECOMMENDATION FOR 29 WASTE SITES 

HOLLOMAN AIR FORCE BASE, NM 

Volume I 

DRAFf FINAL 

Prepared for: 

49 SG/CEV 
Holloman Air Force Base, NM 

Prepared by: 

Radian Corporation 
8501 North MoPac Blvd. 

P.O. Box 201088 
Austin, Texas 78720-1088 

(Mailing Address} 
P.O. Box 201088 

Austin, TX 78720-1088 
{Shipping Address) 

8501 North Mopac Blvd. 
Austin, TX 78759 

(5121454-4797 

Under Contract No. DACW45-89-D-0515 with: 

U.S. Army Corps of Engineers 
Omaha District 
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Table 4-77 

Concentrations of PCBs and Total Recoverable Petroleum Hydrocarbons in Site 37 
Step-Down Transformer Station Samples 

HA-37-06 I 91JULH037-020 o- 2 n •• 1 

HA-37·11 I tlJULH037~ 0- 2lt 79.70 

HA-37-14 I 9JJULH0374n8 0 -2ft 21.60@ 

NOTE: Table prccala only con&tiluenta detected in soli al thla aile. 
ND • Not Dctectal, at tbc reponed detection limit. 
J - Dctcctod bdolr tbc dct«tioa limit. 

(10.5) 

(10.1) 

(10.2) 

C - Praeace ud quantilatlon o( anatyte CIOOfirtllod by second column analylla. 

- - - - - - • 

9.2J ND (12) 

ND 80C (12) 

ND (310) 3200C (310) 

- - - - - - --- -



Table 4-78 

Concentrations or Inorganic Analytes in Site 37 Soil Samples 

BctyiUum 0.78@ (0.41) NO (0.91) NO (0.80) I NO 

Cadmium NO (1.0) NO (2.3) NO (2.0) NO 

Olromlum 13 (2.0) 9.6@ (<4.5) .U@ (4.0) 8.0@ 

Copper NO (4.1) NO (9.1) NO (8.0) NO (3.9) 

~ Nlc:kd 10@ (4.1) NO (9.1) NO (8.0) ND (3.9) w 
0\ Ziac 32 (4.1) 19@ (9.1) 23@ (8.0) 16@ ._. 

SW7060- Araenic (111~) 3.0 (0.45) 1.5@ (0.48) 1.4@ (0.42) 0.88@ 

SW7421 - Lead (m&r1C&) 6.5 (13) 2.4 (0.36) 1.6 (0.32) 5.9@ (1.3) 

- _,_ - - - - - - • - - - - - - --- -



- -.,_- ---- -- • - -- -- - --- -
Table 4-78 

(Continued) 

cadmium NO (1.9) ND (0.87) NO (0.99) NO (1.9) 

ChrollliUBI B@ (3.8) 2.6@ (1.7) 4.7@ (4!.0) 14@ (3.8) 

Copper 14@ (7.7) NO (3.5) NO (4.0) NO 
~ ~ (7.7) ND I Nld:d NO (3.5) 4.0@ (·4.0) 14@ w 
0\ II N Zinc 26@ (7.7) U@ (3.5) 12@ (-4.0) 30@ 

SW7060 • Anc:nic (1111/kJ) I 1.6@ (o.47) 1.2@ (0.43) 1.8@ (0.41) 2.6 

SW7421 · Lead (mllkJ) I 14 (0.3S) 1.1@ (0.32) 1.6 (0.30) 3.7 

u (") 



Table 4-78 

(Continued) 

Be.rylllum NO (().82) NO (0.45) NO (0.80) NO 

CadmJum -4.7@ (2.1) NO (1.1) NO (2.0) NO (1.3) 

Clu'oaalum 6.5@ (-4.1) 2.9@ (2.2) NO (-4.()) 5.8@ 

Copper NO (8.2) NO (-4.5) NO (8.0) NO 
..,.. I NO (8.2) NO (4.5) NO • Nlcl:el (8.0) 5.1@ (5.1) w 
0'1 u w ZiiiC 16@ (8.2) -4.7@ (4.5) NO (8.0) IS@ (5.1) 

SW7060 - Ancnic (mA) 2.3 (0.-45) 1.-4@ (0.44) 1.2@ (0.48) 1.8@ (0.39) 

SW7421 . Lead (ms/kl) 3.8 (0.34) 0.70@ (0.33) ].9 (0.28) 0.51@ (0.21) 

- .1'- - - - - - - • - - - - - - --- --



- -,_- - --- - - • - - - - - - --- -
Table 4-78 

(Continued) 

SW601 0 - Metal a (lllg/kJ) 

Baylllum O.S7@ (0.-40) NO (0.37) 

c.dmlum NO (1.0) NO (0.92) 

Chromium I 10 (2.0) .C.O@ 

Copper 6.1@ (4.0) 4.1@ (3.7) 

~ I Nldcl 8.0@ (.C.O) NO • w 
i: u ZJnc :u; (4.0) 9.6@ (3.7) 

SW7060 • Artenlc (IDI/'kl) 3.S (0.4S) 1.2@ 

SW7.e2t • Lead (mg,\J) 14 (1.2) 1.7 (0.26) 

NOTE: Table pmsenls only COII!Iiluc:nls detectro in soli •• this alte. 
@ • Mc:uured result Ia less than rrve times the detection limit. 
ND .. Not Detected, at the reported dc:rc:crlon limit. 

rlJ 
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Table 4-79 

Concentrations of Organic Analytes in Site 37 Soil Samples 

SW8240 • Volatile Orpnka (J.&aJkc) 

1,1-Dldlloroelhene NO (120) 2SJ (120) NO (120) NO (130) 

&hyt benzene NO (120) ND (120) NO (120) 3.0J (130) 

dlloride 3708@ (120) 4508@ (120) 1400 B {120) 110J8 (130) 

~ g . Tctradlloroetbcne NO (120) NO (120) NO (120) 33J (130) 
w 
0\ 
Ul 

1,1-0icblcroelhene NO (120) NO (110) .79 J (120) I NO 

Ec hyl benzene ND (120) ND (110) NO (120) I NO 

Melhylenc chloride 1308@ (120) 2608@ (llO) 3.731 JB (120) 1908@ 

Tccrachlorocchcne NO (120) NO (110) ND (120) NO (130) 

Tol~ne I 8.5 J (120) 9.0 (110) .2561 (120) 7.6 J (I 

Xylenes I ND (120) ND (110) NO (120) NO (130) 
~ 

- .1'- - - - - - - • - - - - - - --- -- - - - .. .. - . -- - ·- . -- --· ~ . - ~~· -- ,.......,... 



- ---- - -- - - - • - - - - - - ---e 
Table 4-79 

(Continued) 

SW8240 • Volatile Organics (p,tc) 

1,1-Dichloroethcne NO (120) ND (130) NO (130) NO 

Ethyl benzene NO (120) NO (130) NO (130) ND 

ethylene cflloride 5308@ (120) IJOJB (130) 96JB (130) S<IJB (J.40) 

~ Telrachloroetbene NO (120) NO (130) NO (130) NO (HO) I 
w 
0\ 

Toluene 9.2J (120) 1.8 J (130) 7 JB (130) 6.9JB 0\ 

Xylcnea NO (120) NO (130) NO (130) NO 

(u l,) 



~ 
I 

VJ 
0\ 
-...I 

- J~ 

Table 4-79 

(Continued) 

s~- Volaaile -· 

J,J-Dkhloroethellc ND 

beaz.c:nc ND 

chlorldc 180 

Telncbloroedlcae NO 

Toluetlc: IOJB 

Xylena I NO 

NOTE: Tllbk: preacnla ooly con&liluenla detected in soil at this •itc:. 
NO - Noc Dclcctc:d, •• the: repol1c:d detection limit. 
J - Dc:teeled below the: detcctkm limit. 
B • Analyte detc:ctcd In lllborarocy blllnk •n.lysis, no blank •ubrr•ction performed. 
@ - McuuRd re:aull ia ICII than (M: lima lhe delc:cllon limit 

- - - - - - • --

(120) NO (110) 

(120) NO (JJO) 

(120) .S6JB (110) 

(120) NO (I 10) 

(120) NO (110) 

(120) NO (110) 

- - - - - --- -



Table 4-80 

Concentrations of Inorganic Analytes in Site 37 Groundwater Samples 

3000 {20) I S300 {20) I 2SOO -
4200 (S.O) 3400 (5.0) 4700 

EPA 340.2- F1voride (mi/L) I 1.5 (0.10) 1.3 (0.10) 1.6 

I 
-48 (1.1) 66 (1.1) -48 

EPA J6S.2- Twl Pbolphorua (mJIL) I 0.10 (0.020) 0.14 (0.020) I 0.19 

~ SW6010 • MeUia (m&JL) . w 
0'1 AnliDIOIIY 0.11@ (0.10) 0.12@ (0.10) 0.11@ 
1.0 

Cadmbllll NO (0.0050) NO (0.0050) o.ooss@ (0.0050) 

Cllromium I NO (0.010) ND (0.010) 0.011@ 

Capper 0.032Z@ (0.020) NDZ (0.020) 0.02-4 Z@ (0.020) 

Nickel NO (0.020) ND (0.020) 0.029@ (0.020) 

Zinc ND (0.020) ND (0.020) 0.048@ (0.020) 

SW7060 · Anenic (m&fl..) ND (0.016) NO (0.016) ND 

SW7421 · Lead (m&fl..) ND (0.00.30) NO (0.00.30) ND (0.00.30) 

SW7740 · Selenium (m&ti-) NO (0.020) NO (0.020) NO (0.02(1) 

- --- - - - -- - • - - - - - - --- -



- ~- - - - - - - • - - - - - - --- -
Table 4-80 

(Continued) 

EPA 300.0- CbiDride (m&JL) 4900 (26} 3900 (26) I 6800 

EPA 300.0 ·Sulfate (mJIL) 3100 (5.0) 4000 (5.0) I 3700 

1.7 (0.10) 20 (0.10) 1.j (0.10) 

1S (1.1) 7.5 (1.1) 14 (1.1) 

BP A 36.5.2 - Total Phosphorus (m&JL) 0.19 (0.020) 0.32 (0.020) 0.26 (0.020) 

~ SW60l0 • Mctala ' (.» 
-.....) 

Antimony 0.12@ (0.10) NO (O • .fO) I NO 0 

a.dmlum NO (O.OOSO) NO (0.020) I NO 

Chromium NO (0.010) 0.048@ (0.040) 1 0.012@ (0.010) 

NOZ (0.020) 0.28@ (0.080) I NO 

Nk:ltd I NO (0.01.0) NO (0.080) 0.028@ (0.020) 

Zinc NO (0.020) 0.12@ (0.080) 0.030@ 

SW7060- Anenlc (mJ/L) NO (0.016) 0.016@ (0.016) NO 

SW7421 • Lead (IICIL) NO (0.0030) O.Olt@ (0.0030) 0.0044@ (0.0030) 

SW7740 • Sdeftha (m&JL) 0.016@ (0.010) NO (0.010) NO (0.010) 

NOTE: Table prac~ts only c:onalitucnla detected in poondwater at this aile. 
@ "" Measured rcauh Ia lcsa than fM: times the detection limit. 
NO • Not Detected, at the reported detection limit. 
Z • SW6010, SW7421--Analyte detected In method bl1nk. 

l,) 
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Table 4-81 

Concentrations of Organic Analytes in Site 37 Groundwater Samples 

SW824t • V<JUIIJc Orpnia (pJ/L) 

1,1,2,2-Tetradlloroethane NO (5.0) 

A&letone NO {100) 

B!Omodlcllloroalethane 2.3J ($.0) 

Cllloroform 7.4@ (5.0) 

~ Mcll1ylcne chloride 188@ (S.O) 

U'~'.~"-%~~!NUM1:Mt;~;,<>~~~::!!l;l:Th<2it~': ~~~'P~~::::::~~~ifJ>h~~:~~:}.~~~ 

1,1,2,2-Tctradlloroetune NO (5.0) 

Aa:lone ND (100) 

B1'0810dlchloromethane 1.2 J (5.0) 

ChklroCorm 3.4 J (.5.0) 

Metllylene chloride 9.1 B@ (5.0) 

NOTE: Tabk praema only oonatltuenla detcclol in &roundwater at thia aile. 
ND - Noc Detected, 11 the reponed detection limit. 
J - Detected below the detection limit. 
@ - Meullftd reault II laa than rNe timea the detection limit. 

NO (5.0) 

NO (100) 

NO (S.O) 

1.9J (5.0) 

17 B@ (5.0) 

·~:~m~~~~~-~~~~~~~:~~::~a~~:: 

NO (S.O) 

NO (100) 

NO (5.0) 

.5.0@ (.5.0) 

ND (S.O) I 

B - Analyle dctcctcd in laboratory blank analyaia, no blank aublraclion pcrConac:d. 

- - - - - - • - - -

NO 

NO (100) 

NO 

6.3@ (5.0) 

1.6 JB (S.O) 
·r::~::::;;f.;...~~~~:::::~::::::;~~~~:~i.~~?d:~~::%::: 

O.S9J (S.O) 

6.0J (100) 

ND (S.O) 

1.3 J 

liB@ (5.0) 

- - - --- -• r-- ..._..... 



Table 4·82 

Soil and Groundwater Analytes Detected Above 
Risk-Based Action Levels at Site 37 

MW-37~02 0.12 

MW-37~03 0.11 

MW-37..()4 0.12 

Arsenic MW-37-05 0.016 @ 

Cadmium MW-37-03 0.0055 @ 

Chloroform MW-37-01 0.0074 @ 

Chloroform MW-37-03 0.0063 @ 

fluoride MW-37-05 2 

chloride• MW-37-01 0.018 B@ 

chloride• MW-37-02 0.017 B@ 

chloride' MW-37-04 0.0091 

chloride• MW-37-06 0.011 B@ 

Nocc: ResuU uAits ...:r. dllllted to match actioa kMI1 IIAill ror this table. 

@ • M~ result is lea tbu five time~ die detcctioP limit. 
c " ~ &ad ljiiUcitasiae olma~yte CCIIfiJmc4 by seCCOd cclumn &liiJysis. 

0.01 

0.01 

0.01 

0.01 

0.005 

0.006 

0.006 

2 

0.005 

0.005 

0.005 

0.005 

1 Merh~ ~- detcnlllned to be a laboratory cool:alninant ill a QA/QC review and is, tllereCore, not rolUidere11 to be a~ 

the Ktioa '-:! inlalllpla flam die site.. 
B .. Allalyte detected ill Jabontory blaJlk ana.lylls, oo blank subtraction performed. 
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DRILLING LOG MOl£ 110. ~ SB-37-01 
I. COli '/J(f IWI£ RADIAN CORPORATION 12. DRIWMC SUBCam.ICltJI SOUTHWEST ENG INC SliEIT I 

Of' 2 .SII!TS 

l. I'RO J(tTHOLLO MAN AFB RI/FS FOR 29 SITES '- l.OC.t.lllN 37 
5. 11.111[ or DRIU.DI ART VALTIERRA "lwalrACM!l'S OESWllCtl or 1llll HOLLOW-STEM AUGER 
7. SIZI S 1oM) Tt1't5 or ORIWNG BOREHOLE DIA.: 7S a. HOI! I.OCI'JQI 688488.5 7 (Y), 538891 .40(X) AHll S.IIIPUI«i EOIJI'I(Kl 

t. SIM~ El.lVA'JlCtl 4070.22 

10. OAT£ SlAR'ItD 2 6 SEP 9 1 I''· DAIT toll'l£l!Jl 2 6 SEP 91 
It O'IDII!URDI:M TliiOOIESS 15. O[PTM I'.ROill«lWAltR DICOOOOO 

ll. 00'1H DRIU!D 11(!0 ROCK 16. O[PTM TO WATER ANO !UPS!:D liNE lffiR DR!WNG cniPliiTll 

U. I Olll DE11li or HOti 2 0 ft. 11. 01liJt WATtR LEVEl IOSUR~ (SP(CIFY) 

18. ct OltOtllCAl. SAioiPUS DISIU<!lED I UIIDI511JIIIIED I"· TOTAL lliiiiiJ or t(ll[ BOIES 

20. Slllf'US rtf! CHOIIC.ll WL 'ruS voc WIJALS OliU (SI'£Cifl) OllO (SPEClfl) I OllD (SPtClFY) (21. lOTAI. COO: I RECO'IDO' 
X 

22. ll(l'()$I1()H Of IIOlf BACKfli.JLD IWNITOfi!HG W!LL Oll£R (SPECifl) ll. SIOOT\IIi[ OF I!SP[Clo« 

GROUT ACD 
FW SCR[[NIHG GtOTtCII $.111'1! AHAI.YilCAL 8tDII 

D0'111 OCSCRIPlJOtt or WAT~ RESIIL'!S 011 COR! BOX NO. St.lW\1 MO. COUIITS REIW!I:S/R[CO'I(R'I 

• b < • • I 9 h 

- SILTY SAND: light brown ~5YR lif.~J, dry, HS=O.Oppm 1,1.~.2 1.7/2.0 fl ~ 

.. - poorly graded, crumbly, soft. (St.t) I= .. : f-.. 1- f--- I= -- f-
2 - -. . ~--= tan ( 1 OYR 8/2), ealleho of 2).0 ft . --.. - -.. - HS:O.Oppm 91JULHOJ7 4,1J,31,48 2.0/2.0 H -.. - -001 ;:_.. . . 3-- -- 1-- r--.. 
4 

- f-
CLAYEY SILT: brown (SYR 5/6), firm/hard f--- 1-- somplo, ~ypsum crystols/•pols, whilo r--- spots, moist. (MH) f-s-= f-

HS:O.Oppm 7,17,21,30 2.0/2.0 ft f--- f-- -- -s-= --- -- -
= --7- -- -- ,.... 
- HS=O.Oppm 7,17,111,21 2.0/2 0 ft -- ;:_.. 8 SILTY SAHD: ton .(IOYR 8/2), to light brown .. - f-- orcn;t (5YR 8/4 }, soma calleht, dry, >-

. . .. - crumbly, poorly grodod. (SM) 1-. . - 9 - ~ . . .. . . '-= f-- r .. = ~ I PROJ[CT HOLLOMAN AFB RI/FS FOR 29 SITES HOlt MO. s B - 3 7 - 0 1 



I 

DRILLING LOG aou HO. ~ SB-37-01 
PROJ£CT HOLLOMAN AFB RI/FS I W{CTOR SHm 2 

ACD Of 2 SHDJS I 
Ftl.f) SQI[[lillll: G£OT£t!l s.I.II'I.E AIW.YllCIL lllO'Ii 

DtP1ll ((S(fiiPOOII Of lllrtRioiLS R£SUi.1S oa Cal( aox NO. SIJIIII£ MO. cooos RQIIJ!ICS/RWlVIJI'I' • ~ c d • I 9 h 

1 - HSo;oQ,O~pm 91JULH037 9.50+ 1.0/2 0 II f-- -002 I= ... SANO: cl..,.., brown ond olive, mottled, .. 
11-= honl (not t'11<llly collckt), crumbly, dry tc> 1:::-

... ... slightly mobt. (SP) . . . . .. = f-... . . 
I= ... -. . .. . .. 

12-= 1:::-. . .. . . -
f-. ·. ·~ ·. ~ : f-.. 
f-

13-= f-r:-. . .. = 

I 
I 
I 

I= .. -. . 
14-= f-. . ... 

I::-.. .. . 
= . . . .. 

I= 
. . .. -... . . - f-.. 15 

I::-: CLAY£Y SILT: brown (5YR 5/6), high HS=O.Qppm 4,5,17 ,27 
plasticity, while sp<>ls/rlrtoks, oU¥0 zon• t:: : obov• sand. (I-IH) 

1:::-16-:_ 
- I= . . .. SAHO: cl.an, fin• to very flne, almost f-.. . . . - 1:::-

. . . 
17-:: while, mob!. (SP} . . . ... 

. , .. 
I= . . .. : . . ... 
I= 

. . . . ., .. -. . .. 18-:: 
~ .. . . . . - t= . . .. -.. .. 

19-= ~ 
. . 

.. . . . . . -
~ 

.. 
= .. 

&.27.39, f-. . .. -SAND, <>O obov•; ton' (5YR 3/•) . 50+ 1:::-20 

= TD= 20.0 ft 
f-

I 
I 
I 

= I= 
21-:: I=-

f--
l: : 

22-:: I=-
f-:. I= i 23-= f-- t::-= f-

I 
I 

- I= 24-:: 
t=--
f-: l: 25--:: 
':=--
r:: -

26-= 
~ - '-: r-

27-= r:: 
I--

= f-

I 
I 
I 

- r:: -
f-

r~ HOLLOMAN AFB RI/FS fOR 29 SITES HOI.[ MO. S 8- 3 7 - Q 1 



-··--·····-··-···--·--·-------

I 

I DRILLING LOG oou }(). ~ 
SB-37-02 ~ 

I. CiliiPilft !WI( RADIAN CORPORATION I z. ll!l!WMG SIJSCOOJW;TI)II SOUTHWEST ENG INC SH!l1 I 
Of 2 SHtm 

I 
l. Pl!I)JtaHOLLOMAN AFB RI/FS FOR 29 SITES ._ lOCATION 37 
s. JWUr Dlllll!i ART VARTIERRA '· NA!fJfi.C11JRfl!'S oESQI•llOti or DW. HOLLOW-STEM AUGER 

I 
1. sm:s ue ms or ~' BOREHOLE DIA.: 75 a. HOU: I..OCA110ti 688436. 70(Y), 539049.78(X) 00 S.IIM'Ulri EOUPW£11! 

9, S\M~C£ EUVATIOM 4082.57 
10. [).I.T[ SlOOU> 2 6 SEP 91 ,,. MIT Cilll'ffitO 2 6 SEP 91 

I 12. C"'lRROO!DE~ noc~wm 15. DIJ'TH GI!OUIWWAT!:R OO:()(J)IT[R£1) 

1J. OCPTK lll!lll.£0 11110 I10CX I!. DIJ'TH 10 WATER MO EIJJ'$0) TIW( Afll:R OIWJ~G Cil~FLIT£D 

I 
H. IOTil D£PTH or HOl! 2 5 ft. 17. OfllR '«AitR l.lYU IVSUIUJjOffi (SPECifY) 

18. Q:Ol[CitllCI.L SI.WPUS DISrvm:D I UN\liS11J11B(0 1\,, IOT-'1. HWJ£R Of CO!<£ BOlES 

I 
20. SJJII'US fOR CH(WiCJJ. .IIW. ~ voc W!l.II.S ono (SP(CfY) 011£R (SKCifl) I 011£R (SPWfY) j2t TOT-'1. COli£ 

I 
ltl:CCvtllY 

~ 

22. I:OOSI!lOII or »ru: IIACKFlll.ll> WC!li!ORIHG Yttll OfllR (SPECifY) 23. SlGiiAT!lRE Of IHSPEC'!Of( 

I 
GROUT HTH 

fl[lJ} SCRtEIUHC GEOll:CH SAIII'l£ AH!LYTIC.V.. Ill. OW 
I>IJ'TH ot:SCRI?TIO" Of WA TERW.S R<SUL1S OR COl!!: &0~ MO. Wll'l.E MO. coo~s ROURK$/Rl:C0\1111' 

• b < 4 • I Q h 

c!- It: I 

= 
1,5,2.9 no t.omple. no f-

I recov•ry r 
I - = I I I -

I I I 1- =-I I I -- -
1 

I I I - -
I I I 2-= -I I I -I I I - -I I I - ~ 

I 
I 
I 

I I I - SILT: vory pale oronge (10YR 6/2), low HS;O.Oppm 91JULH037 1 0,22,22, 8.0/Z.O H ~ 

I I I - plo>tlclty, dry, whitt sp•eks. (loll) -003 32 ;::_ 1 I I 3-
I I I - i-
I I I - f-
I I I - ~ 

I I I - f-4- f--I I I 

= r I I I r 
I I I - f-
I I I s-= r 
I I I SILT, ,,. above. (loll) HS=O.Oppm 30,33,29, r-
I I I - 1.7/2.0 ft f-
I I I - 24 f-
I I I = -
I I I 6- -
I I I 

= =-I I I -

I 
I 

I I I = ::: I I I 
I I I 7- =-I I I -
I I I - r 
I I I - SILT, os obove: )ole yello-.lsh-brown HS=O.Oppm 28,25.26, 1.8/2.0 II f= I I I a-= (I OYR 6/2). (l.ll 17 
I I I - ~ 
I I I - r 
I I I - r 
I I ·I 9-= r 
I I I -
I I I - -

I 
{' 

I I I = -
I I I - ::: 

I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES HOU HO. s B- 3 7 - 0 2 



.·.·. 

:·.··.··.··:·. .. 

DRILLING 
HOLLOMAN AFB RI/FS 

SAHD: ll9ht brown (SYR 6/ ~). fino to very 
ti,... ';lroi..-d, poorly Qradod, dry. (SP) 

LOG 

n Wl S£l!!lWING 
RES!Jlrs 

d 
HS:O.Oppm 

SAND: ljr..yish-oronl)t ( 1 OYR 7/ 4), coarse HS=O.Oppm 
to fin• 9ro1n•d. .s-orn• ~moll grov•l. ••II 
graded, dry. (SP) 

3/4). hi9h HS:O.Oppm 

CEOTtCII s.ul'lE lollllYTlCA!. BLOW 

H0U HO. 

SB-37-02 
Sllill 2 

HTH OF 2 SHUTS 

OR C(ll[ BOt HO. S,.UII'U: HO. COOI/TS RElUoRICS/l(CO\U1Y 
I h 

91JULHO:S7 17,9,16,11 1.7/2.0 tt 
-004 

17,18,11. 1.6/2.0 ff 
20 

19,20.31, 1.5/2.0 ft 
50 

---h~~~~~~~~~~---------+--------~--------4-------~----~TD= 270 H 
l-Iard clay 

RI/FS FOR 29 SITES tru l«l. SB-37-02 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I .. 



I 

DRILLING LOG Hill Hll. ~ 

"' SB-37-03 ~ 

I. COWP.Ilff IWI[ RADIAN CORPORATION ,1. ORli.UNG suacowmcrCR SOUTHWEST ENG INC SHEnl 
or 2 SH[[TS 

I 
:1. PlroJ(CtHOLLOMAN AFB RI/FS FOR 29 SITES 4. I.OCA!I:lH 37 
~- ~l)j( or o~r.un ART VALTIERRA s. woor~TtJR!l'S CESJCI!AllOH or DlW. HOLLOW-STEM AUGER 
7. SiltS lliO TYPES Of (:l<IWHG BOREHOL( OIA.: 7.5 8. HOl! l.DCJ.Tic)H 688957.31 (Y), 539260.17(X) •NO $AIIP~ tOUIPW(HI 

I ~. Sl.M.I.Cl: EU'WlOH 4085.89 

10. DATE S11.RlrD 2 6 SEP 91 ,11. Oil{ CQIQ'I.£1!026 SEP 91 

I 12. M!SlJk()[M THJCXH[SS I 5. WJH GllOUNO"IIil(R DiCOUHrtR£0 

il. OCJ>1H tllnlliO IH10 ROCK I G. WTH TO WmR AKD [lAPSED nwt 1FTER DI\1UJIIG CDWPIJ1ID 

I 
"· TOTAL DEPlli Of H0U 17 ft. I 1. O!H[R WirER l£Yll IIUSUR[WEIITS (SPEC:FY) 

Ja. J;[Ol{CIINICil ~~ OISTVRBEO I UNDISTURB(Q 119. 101.11. NUWBER or COR£ BOJES 

I 
20. $1WPL!S fOR CHEWICAL ®LYSIS voc WUALS ornn (s•wrr) OTHER (Sf>ECIFY) OTHER (S?(Clf1) !21. TOT.ll. COI1( I R[C IJ'/00 1 

n D(Pi)S!T!.JH or HOU: a•cmu..to WOHnOR,NG wt:U. OTHER (SP£C;FY) H. SJ{;jjA lURE OF IJISP[CTOR 

I 
GROUT ACD 

nuo SCRttlllHG G£DT£CH 5Aioii'I.J: AI\AL'Ille.ll. BlOW 
DEPTH 0£SC1!1PTION Of 11.\TU!LU.S RESULTS OR CORE OOX NO. SAWPL( NO. COtJIITS REII.IRI:S/RtCO'IlRT 

• b • <I • I 9 ~ 

·C" 
.. . . - SAND: greyi•h-oronge (10YR 7/4), very HS,:2.5ppm 91 JULH037 10.12,10,9 2.0/2.0 ft -.. - rint. mois1. loosw. crumbly. cteon,. poorly -005 -
. ·. ·, ~. · .. - 9raded. (SP) ~ 

1-= 1-.. 1--.. = '--
I 

.. .. : r-
1-.. 2"'"": brown/:on (1 OYR 6/6). t--... r-.. - r-.. - HS='O.Oppm 10,17,9.14 2.0/2.0 rt 1-

I 3-= ~ .. .. cho"'gts lo o lint lo very liM, I on ( 1 OYR =-- 8/2) so~d. hord (nol quite colich•) •and. - -.. - -.. . ' - ;.:_ 4-.. 

I 
I 

- r-.. -
~ . . .. : ... . . 1-.. .. 5-: lo on oronge-pink (5YR 8/ 4) t--.. ehongv$ HS=O.Oppm 2.7,9,12 2.0/2.0 ft 

t= ... - color. ... . . - I-
s.......: 1-.. 

: =-.. .. = . . . -
I 

.. 7....:::::. =-.. - = .. : .. HS,O.Oppm ~1JULH037 8,Z0.22.23 2.0/2.0 tl 1-a-= ~006 f=-

I .. - t= .. -- I-
'. 9-= I-.. 

~ .. -

I , 
.. - t= .. -- 1-I PIOJ[CT HOLLOMAN AFB RI/FS FOR 29 SITES HOL( HO. S 8 - 3 7 - 0 3 



DRILLING LOG 
P'OJECT 

HOLLOMAN AFB Rl/FS J lliSl'£CTOR 

ncLO SO!:D<IMG G!:OTtCII SiWI'LE I.HAl.rn<:.U. lliJ''H OCSCJIIPTIOK or 11.1 !fRillS R£SUI.TS ot COR( BOX NO. SIJjl'l£ ~-
Q b c d • I .. 

= .. .. . . .. - HS=O.Oppm 
11 -- CU.VEY SILT: brown (5YR 5/6). firm to 

= stiff. hi9h plost;dty, wh:tt spois or 

12-= 
motile•. sandy ltYP•um crystal•. (MH) 

-
= 

13-= 

= -
14-= 

= -
15-= -

= 16 - HS=O.Oppm 

I :ll - SILT: ton (IOYR 8/2). c<>lieho, <rumbly, 
I - horct. (.,l) 
I 'J' = .. 17 

= -
18-= 

= -
19-: 

= 
zo-= 

= : 
21-: 

-
: 

22-:: 

:. 
-

23-: 
: 

24-= 
: 
-

zs-= 
= 
= 26--: 

= 
27 -·-= 

= - I f'ROJ(Cl HOLLOMAN AFB RI/FS FOR 29 SITES 

HOt! MO. 

SB-37-03 
SHfJT 2 

AGO Of 2 SHIITS 

BlOW 
COOHTS ~~/i£00\'(i'/ 

' II 
l, 13,11,\3 2.0/2.0 rt 

16,25. 15, 2.0/2.0 rt 
16 

TO= 17 It 

HOU tiC. SB-37-03 

~ ... 
~ 

t-
t-
t-r=-r-
t-
~ 
r 
t-
~ 
~ 
f= 
t:_ 

f= r-
f=-
f= 
~ 
~ 
~ =--
~ 
1--

~ 
f:: 
f=-
f= 
:: 
~ 

f: 
f:-r-
~ 
1--r-
~ 
t-r=-
~ r-
~ 
I= r-
1=-
f= 
~ 
~ 
~ 
~ 
t-
t= 
t-

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I .. 



I 

DRILLING LOG OOU: NO. ~ SB-37-04 

I. tolltA)4Y ll.W£ RADIAN CORPORATION 11 llaWHG SUSCOIITR.Icrul SOUTHWEST ENG INC SHffi I 
()f 2 SHE!JS 

I 
J. rmcrHOLLOMAN AFB RI/FS FOR 29 SITES 4. l.OCAli'JH 37 
~. liiJo( OF !>Riu.tR ART VALTIERRA 6. WAHVF~II'S D[!;l;IU.llON Of CRill HOLLOW-STEM AUGER 
1. SID Alll Tti'{S Of llRli.Ul«< BOREHOLE DIA.: 7.5' !. oou: LOC.ITJOH 687361.22(Y), 538546.76(X) .llltJ s.wi'UIIG EQUI>Ii{HT 

I 9. SIJRHct El.rlfATIOII 4078.51 
I D. DATE SURTED 2 6 SEP 91 111. DAn cot.run:o 2 6 SEP 91 

I 
12. \MIIIJOROCW Tltlt:XMESS IS. CU'Tll GliOU~CWATER D«::UHTEREO 21 ft big 
ll. D01Ii llR1\.u:D IWTO Roo; 1&. OCI'l~ TO 11i'ATLR AHD U/J'SEll TillE AFTER DRlU.lliG COiiPLfll:D 

I 
"· TmAL D!11li or oou: 2 2 ft. 17. OTlO WATO LEVU IOSUII[W[Jm (SPECirt) 

1 !. IXlllttal!Ul s.IIIPUS DISTIMl[J) I UIIDimJRB!l) 1 a. T01AL lll~IIUI or cORE eoxrs 

I 
20. SAWI'US fl:ll tiUIIUl AH.lJ. 'r"..!S 'IOC wmts OTID (S?WN) OT!O (SPECirt) 000 (SPECifl) llt. lOTAL c~ I R!:COY£R1 ~ 

21. DIJ'(J$IfJ()II 01 ~ B.IW1Ll.ED WONIT ORI HG Wtli. OWR (Sl'!:Cifl) 2J. SIG!W1J!(( Of INSPEctOR 

I 
GROUT HTH 

fiElD SCRl£NIHG CI:OTt~ SAWPU: AIW.YllC.Il. lltOW 
00'1~ DCSCR1PTIOH OF lj,\.l(RW.S iESOLTS OR con IIOX NO. SAWPli HO. COOHTS R~S/IltCOV[RY 

0 b e d • f 9 h 

·r!' 
I 
I 

I I I -:siLT: very pole oronpe ~TOYR 8/2), low HS=O.Oppm 39. T 6,25 U/2.0 ft r--
I I I - plasticity. dry. organic d•bri:s nocr top. i-
I I I - (ML) ~ I I I -
I I I 1- f--
I I I - f-
I I I - f-- -I I I 2-= -
l I I -
I I l 

= 
-

I I I -
I I I - SILT: groylsh-oronge (IOYR 7/~). low HS=O.Oppm 11.12,22. 1.9/2.0 fj -
I I I 3-= plasticity. dry. :some fine :sand~ caliche 3Z -
I I I loy•rs. (Ml) -
I I I - -
I I I - c-
I I I - ,__ 

- ::.__ I I I 4-

I 
I 

I I I - ~ 
I I I 

= 
i-

I I I f-
I I I s-= ~ 
I I I SILT, tn: abova. HS-O.Oppm ~~ JUUi037 20.37,29. 2 0/2.0 ft t--
I I I = t---
I I I -007 21 -
I I I - -

6-=- -I I I -I I I = = I I I 

I 
I 

I I I = = I I I 
7 .. '. -~-~- ~ - = .. . -. -. . . 

= S,\ND: g.-..yi>h-orongo ( 1 OYR 7/ ~). Hs~o.Oppm 17,37.31, 1.5/2.0 fj c-. ·- silt and vtry fin• grained :nilt ond, poorly 3~ -.. 8- r--. ' .. gradtd, dry. white :sp-ctcks, non-plo!!llic . -- = ~ .·.·.·.· (SP) i-.. - ~ .·.· .. 9-= i-. . ... f--.. . . - t---.. 
' . - f-

I 
{' 

. . - t---... . - - f-I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES HOl£ NO. S 8 - 3 7 - 0 4 



~--------------D-R_I_L_LI_N_G---LO--G--------------~~~s~:~-3-7--o~4 ~ 

HOLLOMAN AFB RI/FS Sllffi 2 
HTH ~ 2 SlUTS 

·.·.· 

.. 
. . . 

· ....... ·. 14 

... · .. 
·. ·. ·. ·.. 15 

.. .. _ .. · .. 
. . . . . 

w',•',•• 

· . .-.:·.:·.:·.: 
. · .. · .... ·. 

SANO: ..-hilt (N9), -..ry lin• graine<J, poorly 
9'Qd.O, ftt, a.om• tilt ond el.r,. (SP) 

FllD SClciil!IIG 
ilf.SilTS 

G£0TttH SAlofi.E 
OR~ BOX 110. 

:37,50 

50 

O.J 2.0 1t 
"o sompl•. no 
rt(:OYiyY 

,.,o somple, no 
rtCOYifY 

-+--------------t-----t-------jJ-----+----JTO= 22.0 tt 

l"nW HOLLOMAN AFB RI/FS FOR 29 SITES HOU 1«). SB-37-04 

I 

I 
I 
I 
I 
I 
I 

• -~ 
• 
I 
I 
I 
I 
I 
I .. 



I 

-
I DRILLING LOG HOU 110. -~ 

SB-37-05 
.... 

1. cowr .uor tw~£ RADIAN CORPORATION ,z. !lRIWHG SUBCOI(liOCTOft SOUTHWEST ENG INC SIIEEl 1 
Of 2 SH1lTI 

I 
J. PROJEcTHOLLOMAN AFB RI/FS FOR 29 SITES '·LOCATION 02 
5. N.lli( Of O~IU(R ALEX SANCHEZ 6. WANUF.ICT1JR£R'S 0[5!C!U.Tl011 Of ORIU. HOLLOW-STEM AUGER 

I 
7. Slll:S lllll tm:S Of llllWHG BOREHOLE DIA.: 7.5 a. H<Jl£ LDC.AT~ 686248,02(Y), 538052.73(X) .NO s,lliPUHG (OOIPU(HI 

9' SURfi.C! EIIY.ITJOII 4076.36 
10. om sTART(D 26 SEP 91 lll.Oil(COloll't.mDz6 SEP 91 

I 11 Oltl'<ll\lRO£N THIC~HESS 15. IJ(PTH CI?OUNO\I'ATER ENCOUI<1UEO 

ll. D£m 00\WD llffO ROCK 1&. D[PTH TO W.ilER 1.~0 [tAPS£0 nl<£ l.fl(R DRW>'C COW?L[l[]) 

I 
I <. lOT~ otPTH Of HOU: 17.0 ft. 17. OTHER WtiTR UY(L wti.SURl~MS (SP(C~Y) 

I&. (;(OT[CHHI(AL S.llii'.!S O!STlJRSEO I UHOISTIJI<1[0 119. TOTAL HIJWB[R Of COR[ BOXES 

I 
10. $.\~PU:S f()ft CH[IIIOl W.LY$1'i voc WET All OTH£R (SI'tCIF1) OTlt:R (SI'tClfY) I OTH£R (S!'(CifY) lzt. IOTA!. COR[ 

I I R!CO'I[RY 
~ 

21. O£PQSI!illll or HOlf BACKfllllO WO~fTORIIIC W{LL OTH£R (SI'tCifY) 2J. SIOOT\!RE Of llSPECTOR 

I 
GROUT ACD 

Fill SCRr(HiliC G!OJtCH S.IWPU WlYllC.Il BlOW 
D£P1H 0£SC~IP110H Of UAl(RW..S RESUlTS OR CORE BOi NO. S.O.WP\I 110. CO\It/TS RE'li.I.RK$/IKCO\I~ 

• b ' d • I 9 h 

.. = 
SAND: 1on;oronge, (.]eon, v~ry 1ine, dry, HS,O.Oppm 91JULH0~7 2,5,7,10 L0/2.0 H 

f= .. crumbly. poorly graded. roots, (SP) -009 .. - .. - I-

I 
.. . - - I-... 1- ~ -. =--. I-.. - f= . - . - 2-= . - f-.. 
-. . ' - = -

I 
.. - S LTY SAND: brown (5¥R 6/A), ton mottles, HS,O.Oppm 3,13,22,30 2.0/Z.O II 

~ .. :s-= crumbly. moi>t, $lightly hard. (SM) 
'--

. - - -- ;:: .. = . . 
4- t=-

I . - . - - I-. - - t:: -. -.. s-= =-.. - HS"O.Oppm 2.0/2.0 It -. -

I 
- ~ -.. 6 - I-

'----.. ·-= -: r-. - !-

I 
I 

7_::_ I-. ' ~ .. -
= 

I-
- . . . $.A NO: ion ond brown (5YR 6(4) zones, HS:O.Oppm 5,19.21,26 2.0/2.0 fl I-
.. a...::. cleon, fine to very fino, poorly grad•d. -. . .. 

moi:s~t crumbly, (SP) -.. - -.. - r-. . .. 
= i--- ... i-

9- '--. - - i-

I , 
- i-.. - i-. . - i-I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES HOU:H<J SB-37-05 



DRILLING LOG 
fROJECT 

HOLLOMAN AFB RI/FS li!ISI'tc!OR 

.. .. ' = .· ....... · -
I 1 -.. . . - SAND: tan ( 1 OYR 8/2). very fino, hard 

- (almo•t colicho), poorly ~rod.d. cr~mbly. = (SP) . . I 2--.:.:_ 
. . . . . ' '. 

-
= .. ·.·.·. 13-= 

... .. . . = -
·:~ 14-= 

... : 
·.·. -

rtiJ.l) SCR[[]<JN<; C£0TEOI s.lolftE lll.ll.l'llCAL 
R£SULTS OR COli£ &OX HO. SlliPU 110. 

d o I 

HS:O.Oppm 

9 I JULH037 
-010 

~.·~· !5--+-~~~--~~~~----~~--~ 
· - S~NO: brown (5YR 6/ 4). cloon, !;no to KS"'O.Oppm 

: v•ry fino, poorly 9radod. (SP) 

16-= 

= -
17 -

= --
18-= 

= 19-= 
= 

20-= 
-

= 21-= 
: 

zz-= ---
23-= 

= = 24-= 

= 
zs-= 

= : 
26----: 

= 27-= 
= --

riO.lcr HOLLOMAN AFB RI/FS FOR 29 SITES 

HOU !10. 

SB-37-05 
SHU1 2 

ACO ~ 2 snms 

1 ,10,76.27 2.0;2 a H 

20,38.50. 2.0/2.0 fl 
16 not obi• to obtoin 

J.Ompt• 

TO"' 17.0 ft 

HOU: t«l. SB-37-05 

~ 
t: 
~ 
r-
f-

~ 
~ 
f-
f-

~ 
~ 
I=-
~ 
~ 
~ 
~ 
f-
!--
f-

I= 
~ 
t: 
f-

1=-
r= 
= -:::----
~ 
'-
1-

1-
1-
t:-
I= 
1--

~ 
t ,..... 

~ 
~ 
~ 
~ 
~ 
1--
~ 
f-

\=--
1-
'-

f:: 
!--
f-
1-

~ 

I 

I 
I 
I 
I 
I 
I 

II 
i r 

I 
I 
I 
I 
I 
I .. 

\,:) 



I 

DRILLING LOG ltOU J.IO. g 
SB-37-05 

t. tolll'u.r III.WE RADIAN CORPORATION 12· OOIJJll(; SUBt1.li!TRJ.ClU! s 0 u T H w E s T ENG INC SH[fl I 
Of 3 SHillS 

I 
3· PROJ(CiHOLLOMAN ArB RI/FS FOR 29 SITES 4. LOC.I.TIO~ 37 
5. li.U( GF DR~ ART VALTIERRA 

6. lt.IHOFAC11JI(R'S O~ll()tj Of ORU. HOLLOW-STEM AUGER 

I 
1. SIZI5 All> lYP{S Of taiJJIG J30REH _E DIA.· 7.5 !. HOI.[ I.OOT10ll 685990.06(Y), 538018.92(X) Alii) s.IIIPUMC (OlJI'IICHl 

!. SURfACt EUVATJO!I 4075.62 
10. ~Tt: STI.RTID 2 7 SEP 9 1 111. DJ1I COWI'i.illJ 2 7 SEP 91 

I 12. ~ill(H llliOOlESS 15. OCPTH ~lmL'tii'AliR DKOI.IIffi:RfD 34 ft bgl 
13. WTH lllli.UO ltffil ROCK 16. OCPTH TO W.ITE:R AH1l EU!'SED nW[ .lflU OI!!WNG COWPI.fl'IT 

I 
H. IOTI.l O!J'lll Of HOU: 3S ft. 17. Oll£R WATtR l£Ytl II'ASl!I!OiOOS (Sl'£CifY) 

18. trolECllliCAI. s.IIIPU.S DISl\JIIIl£0 J UNOi$iVR!l£1) ln. IOTI.l HUIISiJI Of COR£ 90Wi 

I 
2t1. SJJWU:S r011 CH!)jJCAL IJW. YSlS VOC 14Jll.S Ol){R (SP!:CifT} 011£R ( SP!:CifY) I 0!1£R (SP!:CifY) Jll. TOTI.l COR£ 

i 
lilC!MiY 

X 

12. CVO$I1J()II Of HOU IUCKfllllD IIO!ii!OI!!HG W£ll. Oll£R (SP!:Cifr} 23. SIGNATW£ OF tlSPWOR 

I 
GROUT HTH 

F1tl0 SCI!E£N1NC CI:OltCH S.llf'lf ANIJ. Y11CAl BtOW 
ll!:P'Tll oo;cRWTIOII Of' Wi,li:RW.S RESUllS OR toR£ BOX N(). S.\WPU N(). COUNTS R[WRlCS/II[COY(Rl 

a b c d • I 9 h 

I 
I 
I 

I I I - SILT: very pole orange (10YR 8/2). low HS=O.Opprn 3,8, 12,14 1.5/2.0 II 1-
I I I - plasticity. dry, very sort. (ML) 1-! I I - 1-

\ I 1-= f:-
: l : - 1-

: 1-: : : -
2_:. -

: I I -
I : : 

- = -
SILT: HS=O.Oppm 91JULH037 5.15, 12.13 1.8/2.0 It I I ' = os obove. -

I I I -011 -
I I I 3- ~ 

I I I - ;::: 
I I I -- 1-I I I - 1-
I I I 4- 1--
I I I - 1-
I I I - f--
I I I - = I I I s-= I I I CLAYE'I SILT: light brown (5YR 6/t), HS=O.Oppm 2.0/2.0 11 -
I I I - -
I I I - mottl4td wlth Vllhite gyp1um Jond, rr,.dium -- plosliclty. dry, soft. (ML) -I I I 

5-= -I I I r-I I I - r-

I 
I 

I I ! : f--
I I I 1-
I I I 

7 - 1-
-:--:-7. 1--... - 1-.. -

SAND: .•ory pole orange (IOYR 8/2). very 
1-.. - 19,30,50 1.0/2 0 it f--. . s-= fine grained, poorly 11rodod. rust stains. f:-.. .. .. (SP) - 1-.. - f--

: --.. 9- -

I ,. 
... = -.. -- ~ . - -

II'ROJ!CT HOLLOMAN AFB RI/FS FOR 29 SITES ~Lf NO. SB-37-06 



DRILLING LOG 
HOLLOMAN AFB RI/FS 

...... - SANO: as obo'fe. 

= -
11-: 

:: SILTY SAND: os abo••· -
... 
. ·.· .·.·. 
·.· .. ·.·. 12-: 

:: 
13-= 

= 
I I I -
I I I 14-: 

l :: = 
I I i -

HS=O.Oppm 

I I I 15-= SILT: light brown (5YR 6/ 4) and very pale HS:O.Oppm 
: : : - ornnge (IOYR 8/2), low plosflclty, dry, sof 
1 1 1 = soft. (WL) 

: : : 16-:: 

:1\ II = 
I I I 17·-= I I I -::: = 
I I I ts•-= I i I '--
I I I = 
I I I -
I I I -
I ill 19-
1 I I --
1 I I 

I I I = 
: : : 20-:: SANOYR SILT, with clay: light brown (5YR HS=O.Oppm 
1 1 1 - 5/6), m~m plosticlly, moist, firm, sand 
l I 1 - iMn~QSH with d•plh. (WL) 
I I I 21-= 
II \: = 
I I I -

: :: 22-= 
I I I = 
I I I -

r.
1
.,-

1
-r.1

1 
n 23 -

= -
24-= 

: 
: 

25-:: SILTY SAND: light brown (~YR ~/6), very 
- fine groin9d, poorly graded, not~-plastic, 
- moist, 110ft. (SW) 

26-= 

= -
27....::::. 

: 
--

G£0ttC!i s.lll'l£ 
Oi Ca.£ &OX NO • 

• 

HOU NO. 

SB-37-06 
SHffl 2 

HTH Of 3 SlfiTS 

17,9,4,9 1.5/2.0 ft 

13,17,21, 
23 

12,18,36, 
50 

91JULH0~7 H,15,:l.5, 
-012 30 

,~cr HOLLOMAN AFB RI/FS FOR 29 SITES itOI.E NO. s B- 3 7- 0 6 

I 



I 

-I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I , 

PRMCT 

0 

.. 
. . .. 

.. .. 
.. . . 

.. 

.. 

.. 

'. 

.. 

.. 

.. 

. . .. 

.. 

.. . . 

.. .. . . . . .. 

.. .. 

DRILLING LOG 
HOLLOMAN AFB RI/FS I !I(Sp!C'TOR 

RUD sati:O.IHG C£0Ttcll SAil'!.£ AIW.YllC.Il 
OO'TH ll£5CRJPIION OF WAITRW.S RESUlTS OR COM BOX H(J. SAWP!f NO. 

b t d • I 

.. = --
29-: 

= .. 30-= 

= 
SllTY 'SAN::t, as obove. HS:O.Oppm .. 

-
31-= 

= ::: 
32-:: 

= 
33-= 

.. : --
'34-:. 

::: 
.. 35-= 

::: SILTY SA.ND: 0$ above, wol • HS:O.Oppm 

-
36-= . = . . -
37 -

::: 
-

38-= 

= -
39-= -: 
40-= 

= -
41-= 

: 
: 

42-: 
-
: 

43-: 
:. 

44-= ----
45-:: 

: - I PROJECT HOLLOMAN AFB RI/FS FOR 29 SITES 

ltOU NO. § 
SB-37-06 

s~m 3 
HTH l)f 3 SHEilS 

BI.CYW 
CO\It!l$ ROORKS/RfroYOO 

g h 

f.-
1-
f.-
~ 
1--
I-

t= 
1-

24,50 t:=-
1-
I-
1-

~ 
f.-
f:: 
~ 

r= 
~ ;.... 
1-

\] I= 
wator al 34.0 ft b91 I= 

1: 
~ 
I= 
1::::-
t:: 
f.-

~ TO= 37.0 II 
~ 

1: 
1-
r--
1-
I-
1-r=-
~ 

1: 
t:=_ 
~ -
~ 
1-
1-
1-
f=-
I= 
1--
t:--:: 
,...._ 
:: 
1-
I-

~ 
I-
1-
I-

Hot£ HO. S 8 - 3 7 - 0 6 



.. ------------------------·------------

I 

DRILLING LOG HOlt NO. 
., 
.... 

MW-37-01 ~ 

I. tOIIIOHY !WI( RADIAN CORPORATION ,z. ~~~SOUTHWEST ENG INC SHllJ I 
or 3 SlfiTS 

I 
l. m..rc1HOLLOMAN AFB RI/FS FOR 29 SITES 4. l.OCATIO~ -37 
5. IWil or o.JOO ART VALTIERRA '· ~WM.IC!lm'S 0~110N or ow. HOLLOW-STEM AUGER 

I 
7. SIZIS Alll m'£S Of' MIUJHC .BOREHOLE _QIA.: 7.5· e. HOl£ lDCilJOH 686025.1 O(Y), 537843. 13(X) k'lll WlJ«< EiJUIPij(HT 

9' SMI.CE EU'IATlOH 4076.08 

10. D.lll: SlW!D 27 SEP 91 ,,,_ D.lll: COII'I.ffi027 SEP 91 

I 12.~0(~ !\l\t1()6S 15. i)(l>lll CROUMDWAT!Jl EllCOUilJ:R(D 2 8 • 5 ft bg! 
13. OCPlH DR!UID !liTO ROC~ 16. OCI'TH 10 W.ll!Jl AND lUPSED TIWE AFTER DRIUJHG OOIII'lffiD 

04 NOV 91 31.64 ft bgl 

I 
"· HJTI.l C£l'lli or rw 3 6 ft. 17. Otm WAT'(R 100. \USUR1\IfJITS (SP(CIFY) 

I a. ctlllitltOCJ.l SAliMS DIST\JletD I Ull!)i5TU111£D J "· TOTAL ~OCR Of COR( BOXES 
X 

I 
20. $1Joii'U:S 1\lR ~ W.L'ISlS I'OC II(Tl.LS onn (S!'tCJfY/ 0Tl£R {SI'fctrr) I orm (S!'tt:Fr) j21. JO;AL COR£ 

I I R!C<M:RY X 

12. OCPWTlOH Of HOl£ BACmu.ID WONfTDI<lHG wtL.l ont:R (SP!:Ciff) 23. SIGN.\l'M or IISPECTOi 

I 
X ACD 

f1UJl SO[OIIHG GI:OltCH SAII'U: w.LYnC.Al lllOW 

OCPT!i DESCl11PTKIK OF W.TOlW.S R($1JLTS OR CQi[ BOX HO. SAWI'I..E MO. COUKTS REIIAAl:S/RfCOYIJl'l 

' b < d • ' g • 

II = 
Sll TY SAND: light brown. very tin•. 4.0(5.0 II 1:= .. crumbly, moist, poorly grod•d. (S~) .. .. - = -. . .. 1-= ::-

~ .. -.. 
= r= .. 

2-= ~ .. 
r= .. 

= -

I 
I 

.. -.. 
3 - -: I : = SJ.NDY SILT: ton ( 1 OYR 8/2), some caliche, ~ 

dry, crumbly, low plcsticity. (ML) 
,_. 

I I I - r-
I I J - 1-
I I I 4- ~ I I I - 1-
I I I - -
I I I - -I I I 5 - 3.5/5.0 ft ~ ... SANO: oronge-p1nk [!>YK ell./ 4)~ cl•on, tine r-.. 

= 1-.·.·.·. to very fine, loo11e, crumbly, pocrly grade<:!, 
... - homog•n•ous. (SP) 1-

1-.. 6-= -... .. -.. - -

I 
.. = -. . ·.· .. -. ~. " ... - r--. . .. 

7~ . . .. . . r= . . ·.·. ...... ·. ~ -
= -

I 
I , 

.. s-= ... -.. .. -. . . -.. .. - ~ ... r= . . . .. -.·.·. 9-= 1--
... ·.· 1-- 1-.. ... - ~ . ~ ·. ·. ·. -.·.·. - I PROJ[Cf HOLLOMAN AFB Rl/FS FOR 29 SITES HOLf HO. MW-37-01 



r----------------------------------------------------------------------------,-------------,~ 
DRILLING LOG HOt£ NO. 

PI!OJ(CT 

.. 
1::-:.: .. ::-:· .. 

... 

HOLLOMAN AFB RI/FS 

- L).YEY SILT: brown (5YR S/6), meduim to 
- hi9h pl<ntldt)o, whito apot./rnoltfcs (gyp$Uit 
: f'YVolan), fl...,, moist, m.oium loughnon 

11- (MH) 

= -
12-= 

= -
13-= 

: 
-

14-= 
-I:SANO: ~-~~n (SYR StEJ. fino to '''Y fino, 
-l£L••on. lSI"I 

- ~_!); ton,~ I OYit 8 2J: eloon, moisi, 
1 5-= cn.~mbly, fU.. to very lint, P<>Oriy 9raotd, 

_ homoljoneoua, minor C<llicho. (SP) 

= .. '• 16-= 

... .. .. . . . . . 
.. . . ... 

= = 17- <hong .. to brown (SYII 1!1/4) . :. 
-

--:·.:-.-. 18--:: 
.. v.. : 
. ' ~ 

·.· ... 19-= 
.·.· : 
.·.·.·.· -

.. . . 

.. ·. 

20 -
- SILTY SAHO: brown (SYR 5!_6): moisl, vory 
- lint, poorly gro<!<td, hom~onoous. crumbly 
- (SW) 

2 1-= ... -
: 

22-= .. : 
-

23 ...::_ "" lamfn<H. : 
-

24 -·-= --
zs-= 

= = 26-:: lint lo "*"Y fine, oloon oond zon•. 

= 
27-= -.. .. .. = -

C£0f(Ot SAif'l.£ 
OR COl( IOI 110. 

I 'IIO.m HOLLOMAN AFB RI/FS FOR 29 SITES 

MW-37-01 
SIIUT 2 

ACD or 3 SHim 

4.5/5.0 fl 

J.0/5.0 It 

;3.5/5.0 tl 

4.0/~.0 fl 

HOU HO MW-37-01 

~ 

t-
t-

f= r--
t-
t-
t-
t-r--r= 
t-r=-
t-
r= r=-r= r= r--
t-
t-
t-r=-
t-

I= 
~ 
!-

r= 
t-
~ 
t= 
t-

r:-
f= 
t-r=-
f= 
~ 
!-
;:: 
t-r 
t-
= ...__ 

;:: 
f= r 
t: 
;::::.__ -
f= r=-
t-
t-

= .........._ 
-:-
I= 

I 

I 
I 
I 
I 
I 
I 

• 
I~ 

I 
I 
I 
I 
I 
I .. 



I 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
i' 

DRILLING LOG 
PR{))£CT 

HOLLOMAN AFB RI/FS 11HSP£CTO~ 

Fl£lO ~011~ G(OT[CH s.III'U .w.t.YTIC.II. OCPTH OCSOilPllOH or w.mw.s RESUL1S OR cmt l!OX NO. SiJll'li NO. 0 ' c d • I -. . .. -- wol at 28.5' .. 
29-= .. 

-. ' -
: .. 

30-

= -
. ' 31......:: 

: .. 
: '. 32-

= . ' = I.IW0:37-01-.. 33~ 32.5-35.0' 

.. = 
34-= ... = .. . -.. 
35 -

~ 
ClAY: bro10n (SYR ~/ 4~. high plos!icify, = sticky, low loughnos$, largo gypsum - cry>lals. (CH) 

36 -

= : 
37-:: 

--
38-= 

= --
39-:: 

= 
40......:: 

: 
= 41-
:: --

42-: 
--

43......:: 
: 
: 

44-
: -

45-= 
= - I P~CJ(Cl HOLLOMAN AFB RI/FS FOR 29 SITES 

Hill£ 00. e MW-37-01 
SHErl 3 

ACD Of 3 S!WS 

II. OW 
COUHTS i~/R[Cll'IW 

w h 

~ 

...... 

r= 
i--

\7 t 
-wo!n a! 29.64 f! f--
5.0/5.0 ft f--

f---
f--
f--r=-
1--

i= 
~ 
f-

~ c---
f::-
i= 
r= 
~ 
~ 
t=-TD:36 ft 

~ 
f-

f::-
t 
t r--
f-

\= 
f-

~ 
f--
f-
f--

~ 
r-
f-

f::-
f-
t-
f-
f-
i--
f--

t 
f-
f--
f--
f-
t: 
r:-
f--

r-
f--
1--
t-
f-
1-
f-

lfOI£oo. MW-37-01 



I 
~ 

llCU NO. DRILLING LOG MW-37-02 ~ 
1. ~m liUI£ RADIAN CORPORATION 12· ~N!; SUBC~ SOUTHWEST ENG INC Sil£!1 I 

or 2 s;m; 

J. m.JCCTHOLLOMAN AFB RI/FS FOR 29 SITES 4. I.OCI.lllK 37 

I s. IWo( or Dll!..till ART VALTIERRA ~- IIAillrACTlli£!rS cc;x;auTJOH or DRU HOLLOW-STEM AUGER 
7. SliD 41C1 mtS \K OOIUJNG BOREHOLE DIA.; 7.5 a. HOLE 00001 686330.24(Y), 537768.93(X) AHil ti.IIPUIIC EOUPII!:NT 

I 
9' SIM~C£ !illAOOI 405 7. 22 
10. om STwro 27 SEP 9 1 J 11. om CDII'UJ!:D 2 7 SEP 97 

I 
11. il'IDIIUO(W Tlilo:.N<SS 15. OCI'TII ~IJ!«i''fATI:R OICOUHmfl> ,._, 1 3 ft bgl 
13. OCJ'TH Dl<!ll!D IIITO ROCK li. DO'TI! TO 'f!TI:R AIID El.AI'Stli T1V[ .AfT[~ ORli.!JWG COIIPLfiDl 

04 NOV 91 14.54 ft bmp 

I 
14. JOT II. OO'TI! Of MOt£ 2 J • 5 ft. 17. OTI£R WAITR l£VU ~(SPECifY) 

Ill. >!:OltottlCAL ~?US DIS'Mil(O I IJIIOIST\.119ED I''· lll\.1!. lfJ\I8tR or coo: eoxts X 
20. $l.loiPI£5 fOR CKiliiC!L ®.LYSIS YOC WIJI4S OJlO (SP(C!N) OTI£1! (SI'£CIFY) I OTI£R (SP£Ciff) In. 1(TfAI. C~[ 

I I I 
RI:COV£11'! 

X 

22. OCl'QSIIIOH Cf HW a.wnu.ru WONrTORIHG Wrtl onu (sPt:orr) lJ. 51001\.!l[ OF IIISI'EC1tll 

X ACD 

I FID S~EIIING GCOTtc!i SAlol'lE WJ.YTJCAL BlOW 
tl!:Pil! O(S(11li'!IOK Or IV.TERlAlS i(SIJI.TS OR COO: 110~ HO. SIJifl£ 110. COUIIIS I iJLIRKS /RE COYlR'r 

• b • d • ' $ h 

- SILTY SAND: orange-pink (5YR ~-4!, loon, 3.0/5.0 H = .. - crumbly, dry, poorly graded, homogen•ous. .. - (SI-4) ~ -.. 1- i--- r-

I : : 
~ SANOY SILT (silty sond?): brown (5YR 5/6) ~ - rnolst, homoger.eous, loose. crvmbly, low =-I I I 2- plasticity, moftted oppeoronct. (ML) 

I I I - f= I I I - -

I 
I I i -
I I I - ~ 3-I I I - r-
I , I 

= 
r-

I I I -
I I ' - -
I I i 4- -

I 
I 

I I I - ' I I I - r-
I I 1 1 - f=-r.'-.'--!-W--l- -

5 SAND: brown {5YR 5/6): cloon, v•ry fino. 3.5/4.0 II 1---... - 1---- toos•. moist, crumbly, poorly ~r-oded, ... ... hom~en•ous. (SP) -.. = :::::._ .. ... 6~ = . . -- ;:: .. -.. 

I 
I 

.. 
7....::::::. r---. . . .. .. f= -. -.. - 1---... = SAND: orongo-pmk (5YR 8/-4), v•ry fino to =-fino, moist, loos•, cr..,mbly, poorty g-rade-d, . . -. .. 8- olton, homogon•ous. (SP) --. .. -. = -... c-.. ... -

~ '. -. - 9- r-.. - 1---.. - t---

I 
f 

.. .. - t---- . -. . I PROJ(CJ HOLLOMAN AFB RI/FS FOR 29 SITES HO!I NO. M w - 3 7 - 0 2 



··:-.·.·.·._· 
·.·.· ... ·.· .... . ·.· .·.·. 
* • • •• 
. . ~ . 

.. · .. . . .. . . . ·.·.·. 

. ·. ·. ·:-.· 
·.·.·.·.· 
·.··:- ·. ~. ... 
·.· . .-.·.·. 

:·.:·.:-.:-:·: .. . . ·.·. .. ·.· 
·.·.-.·. .... 
::-:-.:-::-::· 

.. . . .. 

DRILLING LOG 
HOLLOMAN AFB RI/FS JIIQfCTOR 

- hon:f.,. {not toou, 
:moist ,,-.: 
: 
-

12-= --= 

but not caliche) a! I 0', 

13--~~-.----~~~~--~--e-~ 
_ SANO: brown.S,:OYR ~.'::5): r;ne to medium. 
- loou, wet zone at ll ft. (SP) -

14-= · _ very fin• t\) fln•. cl.-on, hard
1 

cclle:he, 
: homo9•rMa<Js, poorly grod•<l. wot . 

15-= 
: -

16-= 
: 
- SAHP. Q# obOYe; not os hord

9 
v•ry 

1 7 _: saturated. 

: -
18-= 

: -
19-= 

::. -
20-= 

= -
21 -1-::. 

nm S0<£E)ii11G G£0TrCH SA.Iol'\! AHA!.YTlC.Ii. 
muus 01 WI£ eox *'· SI.IIPII *'· 

d I I 

OIW037-02 
17.5-20.0 

HOU *'· 
MW-37-02 

s:;m 2 
A C 0 or 2 SH£Il'S 

5.0/5.0 fl 

~wate-r ot 12.54 1t 

5.0/5.0 It 

_:J.--------------f-----t------r---r---"4TD=2t .5 fl 

22-= 
: -

23 -)-: 
: 

24-= -: 
zs-= ---
26 -'-::. 

: 
27-= -

: -
IMIO.W HOLLOMAN AFB RI/FS FOR 29 SITES HOU *'· MW 37 02 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 



I 

DRILLING LOG l!CU NO. . 
MW-37-03 

~ 

L COWAJ« 1\U(( RADIAN CORPORATION 12· 11<1wwc 5lJBCI!H1AACToo SOUTHWEST ENG INC SHUT 1 
or 3 $!(ITS 

I 
J. f'llCJ[CTHOLLOMAN AFB RI/FS FOR 29 SITES 4. lOCAilON 37 
s. IWl or DR!urR ART VALTIERRA 6. IWM'ACIUUJI'S DESIGIU-11011 OF DRlL HOLLOW-STEM AUGER 

I 
1. SillS .IIIJ TY!'tS or OR!U.JMC BOREHOLE DIA.: 7.5· ~ l!CU LOCJ,Tl<IH 687430.86(Y), 538441.26(X) AND ~ EQ\JPII(!!T 

!. SUI!f"Act n1Vl1'10N 4077.62 
10. OAT£ STAl1ITD 2 7 SEP 9 t 11!. Oi 1£ CC\of>liT[O 2 7 SEP 91 

I 12. 0'Ytli811111)(N TliiCI(I1(SS 15. 0£1'lli Cl«)i.)jjl)'jliiR EJiCOIJI(f[)((D 25.6 ft bgl 
IJ. t.U'Ill OIIIUID llffO IIOCK 16. OCP!ll TO liAiiR AND !U!'SED 1Jj,j[ A1T[1I llRlll*G COWPI.JJ£0 

04 NOV 91 28.60 ft bmp 

I 
"· ror.11. OCl'11i or HOU.: 3 6 ft. 17. 000 lUT£! II'Itl IVSUROIOITS (SPECifY) 

18. ((OrtC!tiJQI. !Wii'US O!Sl\IIIW:O l UNOISTlmD J 19. TOTAl. HUWBDl Of COR£ BOXES 

I 
~- Sl.liiUS ltll Cl!EWICIJ. I.K.\!.Y$15 voc II£JAI.S OTIER (S!'l:Cll'r} Oll£R (SP(OfY) I OlliJ( (SPECifY) Ill. lOlA!. CORf 

I I I 11CCO'I!J!Y ~ 

22. W'OSITIC!i or oou BJ.CKni.I.ID IIONrTORI~G 'IIELL Oll£R (SI'(Cif1') 2J. SI(;!Ul\JR£ OF IHSP£CTOR 

I 
X HTH 

I'(U) SCRWIING G£0TrCH SIJI'I.E W.t'fllCAI. StOW 
DEl'TH OCStlltPTKJM or WAIDlAI.S RESULTS OR~ &or NO. SAMPlE HO. COONTS R~/ll£CO'IOft 

a b t 4 • ' g h 

y 

I I ;I - SILT: v•ry pQio oronge ( 1 OYR 6/2), low culfings -
I I I : plostlcity, dry, vory •oft. {loll) ;: 
I I I r-
I l ! 

-1-: 1--
I r-
I - t= I ::: -
I 2-= r-
I 

: ! 
,......._ 

I 

= t: 
I -

I 
I 

\ : - -I - f-.-
I I I 3- .,__ 
I I I = r-
I I I 

= r= I I I 

I 
I I I 4- r=-I I I 

= -I I I -I I I - -
I I I - ~ 

I I I 5- -

I 
I 
I 
I 
f 

I I I - ,..... 
I I I = r-

~ 
r-

6 
- 1--

= 
r-

~ 
-

- SILTY CLAY: modorate brown (5YR 4/4), SC=O.Oppm cuttings -
7-= nudium plostidty, moL$t. {Ct) --

~ -- ,.... - ,.... 

~ 
- r-s-= ~ 

- r-
- r-
- -

~ - =-
~ 

9-: SANOY CLAY: modoroto brown (5YR 4/4). SC:O.Oppm cutting;! ,-

- rn•dtum rosHeity, dry, v•ry fine .sond in r-
- cloy. (CL r-

/ / / - r-
I PROJ(CI HOLLOMAN AFB RI/FS FOR 29 SITES l«lU NO. MW- 3 7-03 



DRILLING r-------------------------------------------------------------------------------------,-------------~~ 
HOli HO. LOG 

PllOJfCT 

... . . . 

. '· 
•,. 

. . . ~ ... 
... 

. ·.· .. 
. . . 
. . . . . . . . 
... . . . 

. . . 
.. 

.. . . · ... 

HOLLOMAN AFB RI/FS IIIS!'[CTOR 

CLAYEY SILT: mod•rcto brown (5YR ~/4), 
low pl<>ttl.elfy, flrm, dry, .,hit• SP')N. 
(IlL) 

n(U) S0£1:141«; GI'OITC!I 5.UI'U: AJULYl'ICAl 
RfSIJlTS OR COR£ &:IX 110. ~ 110. 

SANOY Ct.AY: mod•rofo brown (5YR 4/4). SC,O.Oppm 
medium pla&lleify, <;lry, hard, vory iino 
•and, iYPO'"" cry&lala. (CL) 

'S4NO: ••ry p<JI• oron9• (I OYR 6/2), fino SC"'O.Oppm 
to •ery fino 9roined. poony 9rodo<1. dry . 
(51') 

:SC=O.Oppm 

mm HOLLOMAN AFB RI/FS FOR 29 SITES 

MW-37-03 
SHffi 2 

HTH ~ 3 Si££TS 

15,30.50 

7,9,13,11 

cuttings; v•ry hard 
to drill. 

•cu:i•r to drill at 
19 ft 

sofurotion - 27.5 

HOll HO. MW-37-03 

:':! 

I 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I .. 



I 

I 
I 
I 
I 
I 
I 
I 
It 

I 
I 
I 
I 
I 
I 
{' 

DRILLING LOG 
r---------------------------------------------------------------------~-----------,~ 

OOll NO. 

HOLLOMAN AFB RI/FS 

O£Sel<!PTJOH or lLIITI1\ALS 

INSP[CTOR 

nrro SWD<IHl; 
RESUlTS 

d 

SILlY SAND: liljht l>rvwn (6YR 6/ 4), vory SC=O.Oppm 
1Ine grained~ poorly grod•d. low pla.sticlty, 
wet. (SP) 

Cl:OTrCH SAifl1 
OR CD1i1: SOX NO. 

6,9,7,7 

MW-37-03 
mrr 3 

HTH OF 3 SKUTS 

-+-------------------t--------+------'1-----+----;ro= 3&.o rt 

PROJtcr HOLLOMAN AFB RI/FS FOR 29 SITES HOl[ HO. MW-37-03 

~ 



I 

DRILLING LOG HOI.! liO. ~ 
MW-37-04 ::: 

I. COIII1 00 
Mill.( RADIAN CORPORATION P ~WliG SJ.J~ SOUTHWEST ENG INC SHEn 1 

or 2 SfWS 

I 
l f'f40J( crHOLLOMAN AFB RifFS FOR 29 SITES 4.~00. 37 
5. !WI( or DRU£R ART VALTIERRA 6. IWJ.Jf.IC11m'S ~l'lON or oru. HOLLOW-STEM AUGER 
7. SliD AIC 1\?tS Of MI..UHC BOREHOLE DIA.: 7.5 S. HOI.£ tOC.IJION 688500.66(Y), 538802 .84( X) 00 UIIPUIIG (QIJPIIOIT 

I 9' S\l!!fAI;t EU:'WX.. 4061. 11 

10. DATE STAATE!J 2 8 SEP 9 1 j11. OJ II COII'lf!t:n 2 8 SEP 91 

I 
IZ. II'IUWRO£M THIWIESS I~ OCJ'l~ GR()UNDII'A 1lR ()l(;I)IA(T£R(D 

"'8.5 ft bgl 
13. W' Iii 011lU.!O l!f!O I!OCK I~ OCJ'IH TO WA 1lR AJIO CUPS ED TIWE AffiR MIIUIG CO!IPlETtO 

04 NOV 91 16.14 fl bmp 

I 
14. 10 TAL Wll\ or HOlE 2 O ft. 17. OTHER IWU l.ffil IV.S\:tOI(NTS (SPECifY) 

18. !;( Olrt:lfllCA!. SI.WI'U:S !liST1.mil I UNOISTIROO> I"· TOTAL lllllli£R or cOR£ 110m 

I 
~. SOO'I.O ftlt tHDI!CU. AIW. Y$15 Yot loi([AJ..S 01!f.Jl {SI'!:CifY) OTHER (SPEClrY) I OTHER (SPECifY) I 21. TOTAL COR! 

J _l R((O'/tRl' 
X 

2l. OCl'IMlOII Of II()U 8/.CKfllllD IIONITORtHG WfU OIH!Jl (SPECifY) 23. SIOOT\IIl£ Of tiSPECTO« 

X ACO 

I no..o SCRI:EHING &£ 0 TECil s.llf'l£ .w.t.mcAl. SLOW 

W!H OCSCll!PliON Of IU.TERW.S R£SJ.JHS OR COil£ ii()X 110. SAW!'II liO. COIJffi; R~/liECO'Itlh 

• b c d . I 9 • 
I I I : SANOY SILT: br<>wn (?YR 5/,6) to _(SYR J.o;5.o 1t -
I I I 6/-4), dry, •rumbly, looH, low pla,ticily. -
I I I : (Ml) -
I I I ;::.._ 
I I I 1-- f-
I I I f-- CLAYEY SILT: brown (5YR 4/4), while r-- #poh/mottl••/ gyp•uspo!s/m crystal$, high r-

2-:: plosllclty, firm to stiff, moi•t. (MH) t----:. -

I 3-= r 
t--

- r-- r-
- ---

4- ---
I 

~ 

: r 

- f-
5- 4.5/5.0 fl 

t--
- r--

I 
: --- ::::--6-

= -
- ;:: 

I 
7_::::. r-

: f= 
r-- t-

a-= t----
I 

-- r-
'. 

.. - SILTY SAND·. liQhl (SYR 5/4) and moderato ,..... .. 
g_: (5YR 4/4) brown, poorly grodod, wei, r:-lo¢$411, homogeneous, ~•ry fin• ~roin•d. - (SM) f= -

I 
f 

.. - r-'. - I PiOJECT HOLLOMAN AFB RI/FS FOR 29 SITES HOU 110· MW-37-04 



I 

DRILLING LOG fiOlE HO. ~ 
MW-37-04 fRO.I!CT HOLLOMAN AFB RI/FS T 1115nCTOR SMUT 2 

ACD IX 2 lliUTS I 
fl£lD satOUNc G£0Tt0l SAif'U »14J.Yl!C.ij, BlOW OCl'1ll ~IX WoiT!lW.S ROOTS Ill COl£ BOX NO. SI.WPU: HO. COUNT; ~0141!!3/~CO\'£RY ' b e 4 • I g h 'JTT -

5.0/S.O II !-. . . .. 
= SAND: g.-.ybh-oronge (lOYR 7/4T to ll9ht t= ... .. brown. deon. nn. to very fine, w•l, loos., 

!-
.. .. ''-= nomcgon•ous, J>Oorfy grod•d. (SP) 

t=--
. . . . . .. -

t= .. · ... ·~ ·. -. . ... -
!-... 12-:: 
1--. . .. 
~ 

... _._ .. -. . ... = t= .. . . 
13-: 

t=---·.·. 

y --~ 
.. -

t= 
. . -... -

-wot•r at 13.64 f1 

~ 
.. 

14-:: . . 

= 
. . ... .. = .. 

~ 
... . . . s-= .. '• 

~ 
.. 1 -

..t.0/5.0 tl . ·.·.·.· -
f.-... 

= t= .. . . .. 16 - $.\NO: ton ( 1 OYR 8,/~~· clean. 10et, very t:-.·.·. - liM It> fi1111 (some medium) 9roinod, -... 
= homo~J<tn-..$, loose. poorty grodtd. (SP) 

:= 
. . . ... 

t::-
.. 17-:::: 

0 .-•• I 

r:: 
·.· . .. 

= . . . . 

~ 
. . ... 

18-= .. . . . ... -

I 
I 
I 
I 
I 
I 

f.--.. .. = ::: 
. . . ·.·. -... 

19-:::: 
t::-

. . ... 
.·.·. .. 

= r= 
. . . 
.. 

20 - i-
.. 

TD:1D f'T r:--
= t= -

~ 21--:: 

t:: = t= 22-= !="' : 
!--
r= -
i--23--:: 

I 
I 

t= : 
1--
1=-24--:: 
1--
t: -
1=-25-= 
f.-= t= = 1-26-:: I--

I 
I 

- ,..... 
1--
f: -27- I--
1--
t= = -

I 
f-

~~a HOLLOMAN Af"B RI/FS FOR 29 SITES HOl£ HO. MW-37-04 I .. 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
f 

,-----------------------------------------------------~--------~0 !lOU l«l. DRILLING LOG MW-37-05 

•· C1li!PI.Nr ~~~o~~t RADIAN CORPORATION 12
· I)ULUWG SUBtOifiRI.CTOR SOUTHWEST ENG INC SHm 1 

Of 3 Sl-l1ffi 

l. PfiOJfCTHOLLOMAN AFB RI/FS FOR 29 SITES 4· LOCflliN 37 

s.~oroRIUlR ART VALTIERRA 6' IWl!r.lelUm DESlGIIATJQIHJr ~ HOLLOW- STEM AUGER 
7. sms NCl mu Of OOWWG BOREHOLE DIA.: ],<;;! 

I.NII SIIIPl.JIIC [0\IPIIDIT e. !lOU LOCATJOH 688445.46(Y), 538940.94 

1---------------1'· 5lilii'>O: flli'ATJOH 4081.14 

1-------------1 10
' ~n: Sl~ 28 AUG 91 j11. IUII ro.rurro28 AUG 91 

1.1. OO'I1i Cft.lll) IH'TO ROCK IS. D!J'Th TO WAT!J! AHD £.I.AI'SEn !W( Am! DRIWHG IXto/PIDUJ 
04 NOV 91 35.04 ft bmp_ 

H. roro~~. oarn Of HOii 4 2 ft. It. OMR WATn t.lYU loO.SUmiDirS [SPECifl') 

13. G£01fafliCA!. $.1l1Pl£S 

I-_..:.BA..:.CXfl..:.;;;UID::.;__+--IoiOII,_n,_o_lliHG_W£.;;;ll---+--OTI£R_..:{Sl'!:_D_fl'.;..) -i 23. SIGIU\Uif. Of IIISP[C10R 

I I I 
I I I 
I I I 
I I I 
I 1

1 
I 

I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

~-c.!..~. .. · .. 
.. . . .. .. . . ... ... 
.. .. . . . . ·.· ... . . . . . . . . 

llfPTH 
b 

D£SaltPIION Of tM1El!li.I.S 
c 

X 

_ SANOY SILT: I on to grey-o<Onge (1 OYR 
- 8/6), dry, looso, crumbly, low ploslicily. = (ML) 1-= ---2---
: caliche ot ~ 2.5' 

3-----
4--

= 5--~~------~~~~~~~~ _ SANO: oronge-pink {5YR 8/~J. clean, line 
_to very fine, poorly graded. moi:st, loo:st. 
-crumbly. (SP) -6---
= 

7-:: ten/orange (lOYR 8/2), colich• Ioyer . 

-CLAYEY SILT: bro,.n (5YR 5/6), while 
-spots/mottles/gypsum, hi9h pto•tieily, fim"l 8-:: to stiff. moist. (MH) 

---
9--:: 

-
: 

ll11ll SCRI:EHIHG G£01ICH s.of>ti /JoiiJ. Y1'IUI. 
RES1JI.l',; OR (1M /lOX HO. S.\WPU: NO. 

<! • , 

I PIOJ(CI HOLLOMAN AFB RI/FS FOR 29 SITES 

3.0/5.0 II 

3.0/5.0 II 

HOLE 1!0. MW-37-05 

ACD 

~ ... 



I I I 
I I I 
I' I I 
I I I 
I I I 
I I I 
I I I 
I I I 

· .. · .. · .. · .. ·. 
·.·.·.·. 
· .. ·: .. •·. ·. 
.·.·.·. .. . . . 

DRILLING LOG 
HOLLOMAN AFB RI/FS 

- ehongn to a nord, sondy, clayey silt. --
11-= 

= -
12-= 

: 
:. 

13 -l:i,i,NOY .. :SILT: brown (5YR Sj6), dry, low 
- ploatieiiy, loou, crumbly, •om• inltrboddoc 
- WH zonn. (WL) 

14-= 

= : 
15 _ cu.n:r. s~~t high plasticity, •om• as 7.5-

- 13 fl. (WH) -
16-= 

= -
17-= 

: -
18-= 

= : 
19-:: 

:. -
20-:: somt sandy xonn pnosent. 

: -21-:: 

= 
22-= -

= -
23-:_ 

-
= 24-:: 
--
-

25--:: 
---

26 _ SAND: ton (1 OYR 6/2) to li',jht brown (5YR 
- 6/4) z.,...., eloon, sli?h!Jy Iitty, poorly 
- grod.O, -r lin• to !tnt grolntd, moist to 

27 _: w.t, h>o•• crumbly, homogtnt<>us. (SP) 
--
: 

GI:Ol!Clt SA.Ifu; AKlt.YllCII. 
OR Clllf BOX NO. SAilru H0. 

t I 

II'IO.(CT HOLLOMAN AFB RI/FS FOR 29 SITES 

llOl( l«l. 

MW-37-05 
SHm 2 

ACD Of 3 SlW! 

5.0/5.0 fj 

5.0/5.0 fl 

5.0/5.0 It 

3.5/5.0 1! 

llOU I() MW-37-05 

"' § 

f-
1-
~ r=-
f-

~ 
1--
t-
>--

r-
t:_ 
r-
f= 
~ 
f= 
f-

f:-
f-
t-

\= 
;:::---
~ 
f:-
~ 
= 
~ 
f= 
f::.-
t:: 
-
:::..... -
f= 
f::.-= -
~ r-
f= 
f:-
f= 
~ 
t=-
I= 
t=-
~ 
~ 
t:-
~ t=-
~ 
~ 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I .. , .. -



I 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
{' 

DRILLING LOG r-----------------------------------------------------------------·----------~~----------~o 
lfOU 10:). 

PROJ£CI 
HOLLOMAN AFB RI/FS I INSI'fCTCR 

.. . . . . · ... 

. ·~ ·.-
'.· .. ·.·.·.·.-

---
29-= --

-
.. ·.-.·. 30-= ...... ·.·: = 

-
•. •, 31-

... = -
32-= .·.·.·.·. -

.. . ··:-.· = . . . -

. ·.·.· .... 33-= 
.. ... -
·.·.:·.:·.:·:·: 34-= ........ ·.·.. = 

O!:SCI<!PTIOK OF WAmv.ts 
c 

.·.· .... ·.· = 
·. ·. ·. · .. ·. · 35--=. inlert>•dded sands ortd clayey silt.: 

·.:\::\::: 

36 

~yellowish-red (5YP. 5/6) 

-::.::.:·.:·.. = 
37-= SA:Nb:-·1""11 OYR 8/2). eleon, line to v•ry 

·. · · ~-~··. - fin•. homo9eneous, poorly grod•d. wet. 
·.•••.· · - (SP) 

:·.:·>·-:-.: 38-= ... = 
···:·.:·.:·. 39-= 

.. . . ... . . = = ·.'·.'· ·.:·.: 40-= nord, colicho. 
··... -.. .. -
.. :-·.· 41-= 

= 

Fl!lD S011£MHG crorrCH s.uru: 
RESULTS OR COR! SOX )1(), 

d • 

~W-037-005 
32.5-35.0 

MW-37-05 
SHU1 .3 

ACD Of 3 SIIDS 

3.0/5.0 tl 

·.·._· . .-.. ·. = 
F----.c; 42- -----------------------11-------1--------t-----t----;ro,42.o tt 

= = 43--::: 
-
= 44-
--
= 45--

= --
I'ROJ!cT HOLLOMAN AFB RI/FS FOR 29 SITES HOU )i(), M w- 3 7- 0 5 



I 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I , 

DRILLING LOG >IOU ll(l, 

~W-37-0fi 

!. ct~~M Hoi.W£ RADIAN CORPORATION f O!!IWiiG S!.18C0+17RACTOR SOUTHWEST ENG INC SHill f 
Of 3 SHfiJS 

3
· PllOJWHOLLOMAN AFB RI/FS FOR 29 SITES 4' UlC.IIDH 37 

u .. ,ILOfCRtu.u ART VALTIERRA 6
· li.IIU"ACTt.m'S O!Y.IiATlOII (J" ML HOLLOW-STEM AUGER 

7. SIZES .llll rms Of t'AllMC BOREHOLE OIA.: 7 .5' 
AHO s.IIIP\JiC [001?\j(IIJ 

8· H«1 l.OC.tro~ 688953.52(Y), 539149.29(X) 

1--------------t'· SU!f.IU UIV.UKlH 4084.1 3 

t-------------1 10' O.\Tl: >li.Rllll 2 8 AUG 91 IlL OA!t COII'lmO 2 8 AuG 9 1 

1~. OVTH TO WAT!l AHO !JJJ'S[l) TIWE >!TER lli\1UJHG C(ll,jl'l.ffi] 
04 NOV 91 35.82 ft bmp 

11. T01Al ll0'1l-l Of f'ICU 4 5 f t . 11. OllO WI.I(R U'IU IOS\ItOIE!ITS (SPECifY) 

I I"· ror.11. t~VwB£R Of cOli( ooxrs 

lO. s,I.JjPU') FOR O!Ell;cAL AIULYSJS YOC (Jn£J! (SPECIFY) onu (SPECO) I OTl(R (SPEClfY) 111. JOTAl toll( l RWJI'(R~ ~ 

.. '. 
r-r~--rr 

I I J 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

~~. . '' 
.. · .. 

I 
1---'IU-C_Kn_Ul_D_-+_WON_rr_OR_I_HG_W[_LL-i~ono-.....;.(SPE_a_rr;,..) -1 23. 5>0011-"E Of !!~SPECTOR 

X 

OCPJH OCSCI!IPT!ON Of WAT(~ 

_ SILTY SAND: oronge-pink ~!>YR ~~.~~· dry, 
- loo••· cn.Jmbly, poorly groded. (SM) -1-= 
: 
-SILT: ton (10YR 8/2) ond light hrowytan, 
- hOrd, COiicho, dry, crumbly, /Ow p/a:rlieily. 2-: {Ml) 

: -.3-: 
---4-----s-:: 
--

6 = ISMiD; tan (1 OYR 8jZJ to ~ollow;-lon, . -­
~ el•on. dry, IOQ3•, ftn• to v•ry 1tn• gro11nd 
-poorly ~radod, yellow-brown ttolns. (SP) 

7 _ SILT: red brown to brown ,(5YR 5/6), 
_ clayey (7-8 tt), high plo•tlcity, while 
- spots/mottles. sandy, low to medium 
- plo•licity (8-9 It). firm hord, olmosl o 8-: •illy sand (?), (MH) 

---9-----

ll(JJ) mrom•:; C£orrCH 'S.lloi'U' AIUL'f!JC.Il 
R(SVtTS OR CO!tf llOX HO. s.IWI'U NO. 

d • f 

I PROJCCT HOLLOMAN AFB RI/FS FOR 29 SITES 

3.5/5.0 It 

4.0/5.0 II 

H()l( NO MW-37-06 

ACD 



I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I ... 
.. 
. . .. . . . . .. .. 

.. . . . .. . . . .. .. 

I I I 
I I I 
I I I 
I I I 

~+l-!l 
I I I 
I I I 
I I I 
I I I 
I I I 
I I ! 
I I I 
I I I 
I I I 
I I I .. . . . ~ .. 

DRILLING 
HOLLOMAN AFB RI/FS 

-= 
11-= -

-SilT: ton (IOYR 8/2) ond brown (5YR 
12 - 6/ .. ), •orntt caiiCh<t, lc>w plosildty, moi>l. 

:--.: soli, •a"<ly. (loll) 

: u-= -
= 

14-= -
= 15 -
- S.ANO: li"'Y-orong• ~.1 OYR 7/4), elton 
- poorly groded. hornog4nlfQua. moi~t. loose. 
- some hord zonu, very rmo. (SP) 

16-= -
= -

17-::. cl'lang•• lo pole orong• (I OYI! 8/2) • 

- CUY£Y, SANOY SILT: brown ,(5YR 5/~}: 
- IJypaum cry>lol•, m-.lic.lm plostlclly. (r.tH) 

18-:: 

'-""SA-:-;N"'O"'Y::-, ""'c"'u-:-:.vt""Y"'S~IL,-,:T'"': -g:c-:r=<fY-:-_-:o-:ro:::n:-:g:-:e-(_r.t'-'o:VyH"R--1 

19 - 7 I .f.), firm to l'lard, low plasticity. (Ul} 
'-:: -
= 20 _ CUYLY !'ll.T: brown _(5~tf _.;(.6), clry, loon, 
- •Hcky wl'l.n wet, low plos#clty. (foiL) -

21--= -
: ehongn to gnry-orongo ( 1 OYR 7/4), 

2 2 -= l>ordor. 

:: 

.. 25 -!SILTY ~ oHvo, very "!''· poorly grodocf, 
_ l<>owt, ~- thin colieho/hord zone1, 
- moist. (St.l) 

.. 26--= 
: 
-

.. 27-= 

: 
: cl'lango• to o tan {I OYR 8/2) 

LOG 

fl£:tD SCll!:DIIIG GlOTrCit SAWti .IIW.YllC.&L 
R!SJ.lTS Ot COl( lOX 110. !WIP\£ NO. 

d o I 

IHOJ(Cl HOLLOMAN AF8 RI/FS FOR 29 SITES 

I 

lUI l«l. 

MW-37-06 
SHUT 2 

ACD ()( 3 SH£m 

4.5/5.0 II f= I 
t-
I=- I ~ 
t-

~ r-

I t-
t-

t=.-r-
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ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI/FS 
DA T£ INSTALLED II STARTED I COMPLETED LOCATION (Coordieotes or Stotion) 

27 SEPT 91 37 
EL£VATION TOP OF CASH·H.: 

4077.22 SIGNATURE OF INSPECTOR/INSTALLER 

ACO 
DRIWNG METHOD WELL NO. {cs shown on drawing: title end til• numWr) 

HOLLOW STEM AUGER MW-37-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASl!R[M(NTS FROM GROUND SURFACE) 

PROTECTIVE CASING 

TYPE OF 
Lockbo\ PI!OTECTIVE CASlHG: Steel 

IIIII = --r GROUND SURFACE ITOP Of W(LL 

PROTECTIVE POSTS snc1-uP: ~ tt. 

CASING .- .. _ ~~:C~~ptH~CKN£SS PIAiolf:TER: 2 in. '-._V 
w 

TYPE or PIPE JOlNTS: Flush Thread~ ~ __s~.EDLili >.Ql'MAJl.Q!:L ().. 

0: 
0 

v SCREI:N OIA.: z in~ 
::; TYPE Of' BLANK CASING: PVC SLOT WIDTH: 0.010 in. 

28.5 tl. 0 40 "' Type I Portland SCHEDULE:: 
..... 8ACKnLLjGFIOUT lXJ PVC QSTliNLESS 0 Cement MATERIAL: 

WIX tTC. STEEL 
z 
:; 
z TOP Of SEAl. 20.5 ft. bgl [j OTHER (DESCRIBE) 

~ 
TYPE Of' SEAL: Bentonite Pell!l~ 

TOP Of F"ll.TE:RPACK 23.5 ft. bgl 

TOP OF SCR£("i - t== · .. 26.5 ft. bgl 
f----

_[ILU:RPACK~ ~-
7: ':~::· TYPE: 16-40 Colorado Silica Sand w 
~~ :~; 
~~ FILTER P4CK :~- BACKFILL loiETHOD: Tremie throug_h 

9.5 fl. 
:;::1 

··~·.·· 
auger --w --- ~ .·. ;:=. 

36.5 fl. b<;jl 
IJC 1o1 or WEL '-- ;36.5 fl. bgl 
!!QTT01o4 or BORIH!l ... 
OOfliWG OI.AM£T(R 

~ 
7:5 in. 

WE;!.i. llEVELQP~.jENT WATER !,EVE:b SUMMARY 

IIETHOD: See Well OeveloQment Record WATER LEV!;l MEASUREMENTS 

llr.tE SPOil OEVELOPI"iG: 04 TE/TIIot£/LEVEL 4 NOV 9tL14~70t .64 ft. bmp 

VOlVIol( OF WAT(R R[lotQVEO: 

VOLUME Of WATER AD0£0: 

DE:SCRif>TlOtl Of PREDEVELOPioiE"iT lUTER: -~--

OESCFIIPTIDN or POST Of:IIELOPioiEHT W4TER: Q[PTH f'ROM TOP CASING 

4f'TER DEVELOP"'ENI: 

I 

•• I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

0 

"' "' ~ I 
;; .. 

I 
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I 

ELEVATION GROUND WATER PROJECT 

RI/FS HOLLOMAN AFB 
OAH INSTALL(D ·I STARTED I COI.IPLET£0 LOCATION (Coo•dinotes or Stotlon) 

27 SEPT 91 37 

I 
El(V,l, TION TOP Of CASING 4058.43 SIGNATURE Of INSPECTOR/INSULLER 

ACD 

DRilliNG I.I£TNOO WELL NO. (as ohown on drowi,.g: llilo ond fllo numb•r) 

HOLLOW STEM AUGER MW-37-02 

I MONITORING WELL CONSTRUCTION DIAGRAM 
(All !.IEASUREI.IENTS fROM GROUND SURFACE) 

I PROTECTIVE CASING 

ll'PE OF 
PROTECTIVE CASING; Steel Lock box 

I 
I 
I 

• 

\"'" ''"-

,. = -T GROUND SURFACE 

PROTECTIVE POSTS STIC.-UP: _1_,Q_ ft. 

CONCRETE, PAD 
g::;~~ER: 2 in, ... I.IIN.-..4....CL.. THICKNESS 

"' / 
w 

TYPE Of' PIPE JOINTS: Flush Thr~ag!}Q ~ S!;!l[E:N lt!FQR!,jATIQN <l. 

~ 0: 
SCREEN DIA.: 2 in. 0 

:::; TYPE OF' BLANK CASING: PVC ~ SLOT WIDTH: 0.010 in. 
13.5 H. 0 

"' Type I Portland ~ SCNEDUL£: 40 
.... BACKFILL/GROUT ~ MATERIAL: !X} PVC 0 STAINLESS 0 MIX tTC. Cement 
:r ST£El 
.... 

TOP OF SEAL 7.0 fl. bgl 0 OTHER (DESCRIBE) <.> z ..... .... 
Bentonite Pellet~ TYPE 01" Sf Al: 

I 
I 
I 
I 

TOP OF fiLTE:RPACK 10.0 tt. bgl 

.. 
TOP OF SCREEN 

·~-: 
11.5 lt. bgl 

-;-----
EILT~RPACK MATERIAL ·' 1:::::: .. 

2 :;~~· TYPE: 16-40 Colorado Silica Sand 
"" :::t;: :.·~··· 
u"' FILTER P.O.CK ::~: BACKFILl METHOD: Tremie through "'z ....... ~:~.:· auger 

~ ft. 
_,...J 
w -.~-----·: :1: 

i .~: 

!loner. or wELL ·:c::y ~1.5 ft. bill 

BOTTOM OF BORING L~ ft. bgl 

BORING DIAMETER f---.-1 
7.5 in. 

WE;!,.\. Df..:VEJ .. QeM!;;NT WATER !..EY£1. $\JMMAgY 

I 
Mr:THOO: See Well Develo[>men1 Record WATER LEVEL MEASURE~ENTS 

TIM[ SPENT 0(\I[LOPINC: DATE/TIME/LEVEL 4 NQV ~ 1 L144~L14.54 ft. bmp 

VOLUME OF WATER R£t.40V(D: 

VOLUME OF WATER ADDED: 

I O(SCRIPTION OF PREDEVELOPMCNT WATER: 

I 
O[SCR!PTION or POST DEVELOPMENT WATER: DEPTH FROt.4 TOP CASING 

AnER DEVELOPMENT: ... ., .., 
" 

t 
0 

I 



I 

£LEYATION GROUND WATER PROJECT 

HOLLOMAN AFB RI/FS 
DATt INSTAlLED ll STARTED I COMPLETED LOCATION (Coordinates or Station) 

27 SEPT 91 37 

,J 
I 

ELEVATION TOP Or CASING 4079.66 SIGNATURE Of INSPfCTOR/INSTAU(R 

HTH 

ORILUNG j,j£THOO WELL NO. (os sllo"'n on drowirg: title ond file l"'urnb•r} 

HOLLOW STEM AUGER MW-37-03 
I 

MONITORING WELL CONSTRUCTION DIAGRAM I 
(All j,j(ASUREUfNTS FROIJ GROUNO SURFACE) 

PROT£CTIYf CASING 

TYP£ or 
lockbo\\ Pl!OTECTIY[ CASING: Steel 

I 
....----~TOP Of WEU IIIII = ~ /GROUI'IO SURFACE 

Pf!O TEC IJYE POSTS STIC1-UP:_lj)__ 11/ 
CASING COI'ICRET~ PAO 
Df.o.loiETER: 2 in. 

" v 
._.IN._4._!HICKN£SS 

w 
lYP( 01' PIPE JOINTS: Flu~h Threaged ~ ~ SCil[[):l INFQ&iAJ.:.<:liL a.. 

<>: 0< 7 in. SCREEN DIA.: 
0 

TYJ>( OF BLANK CASING: PVC 0.010 in. :J SLOT WIDTH: 
27.4 tt. 0 40 Vl Type I Porllond SCHEDUL£: 

..... ISACKRll/GROIJT IXJ PVC 0 ST,f,INL£SS 0 WIX ETC. Cement UATERIAL: 
STEEl 

I 
I 
I 

:r: .... 
TOP or SEAl 20.1 lt. bgl 0 OTHER (D£SCRI6£) 0 

<1: .... 
-' 1 /4" Bentonite 

\ 
TYPE OF SEAL! 

i TOP OF f'ILTtRI'ACI< ~- ft. ~~~' 
.. 

TOP OF SCI<£01 -·· 25.4 ft. b9f 
...,~ :·1§:· n~TE8f:Al:;!\ IJATE.RJ&... 

% TYPE' 16-40 Colorodo Silica Sond 
"" ··=· ~2: .~ ;:::::: . Tremie through lil~ FILTER PACK . r:::=: .·· BACKI'KL METHOD' 

~ ft. 
......... .: r:::=: . auger ....... 

·.·~·· ~ 

t2II~ QE ll:m 
·.~==:. 34.B IL bgl . ...___, . 

ft. bgl 
!QtlON OF BORING 36 
IORIN<l Ol.o.lolfTtR f----.j 

_LL...._in. 

W~L~ QEVEkQPMENT WATER L!;:Vf.:!. ~UMMARY 

I 
I 
I 
I 

I.IETHOD: See well develoement record WATER L(VEL I.IEASUR(~(NTS 

TIME SPENT DEVELOPII+G: 0~ T(/Tlloi£/LEYEL 27 SEP 91Lr600L26.~ tt bgl 

VOLVWE Of WAi(R REWOVEO' 
17 OCT 91 L1500,128.54 ft bmp 

VOLU~[ Of WATER A00£0: 04 NOV 91 LJSOSL2~.60 ft bm~;> 

I 
DfSCRIPTION or PR£O[V£LOPWENT WAT£1<: I 
OESCRIPTION OF i>OST {)(V(LQPj,j£NT WATER' DEPTH FROM TOP C4SiNG 

MIER O(V(LOPMEHT: .., 
0 

"' I 
N .... .. 

I 



I 

.. ELEVATION GROUND WATER PROJECT 

I RI/FS HOLLOMAN AFB 
DATE INSTALL£0 I STARTED I COI.IPLET£0 LOCATION (Ce>ordinates or Slotlon) 

28 SEPT 91 1400 1500 37 

I 
ELEVATION TOP or CASING 

4063.53 
SICNATURE OF' INSPECTOR/INSTALLER 

HTH 
ORILUNC METHOD WELL NO. (os shown on drowlng: IIIIo and fH• M!Jmber) 

HOLLOW STEM AUGER MW-37-04 

I MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL M(ASUREME»TS F"ROM GROUND SURFACE) 

I PROTECTIVE CASING 

IYPE OF 
PROTfCTIVE CASING: Steel lock box 

I 
I 
I 

~TOP Of WELL 
• = ---.- GROUND SURFACE 

PROTECTIVE POSTS STICrUP: ..2d._ ft. 

CASING ;,_ CONCRETO" PAD I w DIAWETER. 2 in. "- .... .v MIN._4_._THICKN(SS 

I !!o IYPE Or PIP( JOINTS Fl!d~h Thr~ade~ SCREEN l!:lfQ!l!,jATtQN 
' 0.. 2 in. 

0 SCREEN DIA.: 
::J \YP£ OF" StANK CASINO: PVC 

~ 
SLOT WIDTH: 0.010 in. 

12.1 ft. 0 

"' Type I Portland SCHEDULE: 40 -... BACKrllL/G~OUT :>' MATERIAL: 00 PVC 0 STAINLESS 0 MIX tTC. Cement STEEL 
I :X: .... 4.6 

I 
'-' TOP Of SEAl ft. bgl 0 OTHER (DESCRIBE) 
:z 
w ... 

TYPE OF' SEAL: 1 / 4" Bentonite Pellets 
! 

I 
I 
I 
I 

; TOP Of riLTERPACK 7.6 tt. bgl 

., 

TOP OF SCI<(FN 
-~:-

9.7 fl. bgl 
- rll.TERPACK MATEI<IAL .·~'-

z ~···~·· 
TYPE: 16-40 Colorodo Silica Sand ... .:~-w 

·C. :X: 

.·.~~· .. ·• (.) ... 
FILTER PACK BACKF'IU. METHOD: Tremie through 1.1>'-" 

' z 
9.5 tl.l g~ .:~· auger ---

-=··~ '' E::::: ' 
--~ 

ilQTTQM QF Wf:~L 
:~~ 19.6 fl. b~l 

BOTTOM OF !lORING .~ .. :. 2Q,5 II. bgl 

BORINC DIAMrtER 
f--.--1 

7.5 ln. 

WE;!.\. Qf:V[;.~OPMENT WATER !.,~V~I., SUMMARY 

I 
METHOD: See well develoemenl record WATtR LEVel M~ASURCMENTS 

111.4£ SPENT DEYE~OPING: DAT£/TIM(/lEVEL 28 SEP 91i1600[13.3 ft bgl 

YOLIJJ.I[ Of WATeR REMOVED: 19 OCT 91L084DL16.09 fl bmp 

VOLUME OF WATER ADDED: 
04 NOV 91L1515L16.14 fl bmp 

I 
DESCRIPTION or PREOEVELOPMENT WATER: 

DESCRIPTION OF POST DEVHOPMENT W.ATER: DEPTH FROM TOP CI>.SING 

I ArTER D(Y(LOPMENT: 
"' 0 ..., 
N .... 

I' 
I 



£LEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI/FS 
Q,I.T( INSTAll(D .I STARTED I COI.lPLETfD 

29 SEPT 911 16001 1800 
LOCATION (Coord/noles or S/otlon) 

37 

HTH 
£lEYHION TOP or CASING 

4083.09 
SIGNATliR[ OF INSP£CTOR/INSTAUER 

QqiWNG M(THOO W£LL NO. (~u shown on drow;ng: titl• and til• , ..~mb•f) 

HOLLOW STEM AUGER MW-37-05 

MONITORING WELL CONSTRUCTION DIAGRAM 
(AU liLASUR£1l[NTS fROY GROUND SURfi,CE) 

PIWTECTIV£ CASING ~------........_ 

Lockbo~ JYP( Of 
PIIOTECTIYE CASING: Steel 

\ 
-.------TOP OF WElL 

IIIII 

I P!ll)T(CTIY( POSTS 

l
, CJ>.SING 

DIAI.<ETER: 2 in. 

3.2 

TYPE Of PIPE JOINTS: Flu$h Thregded 

TYPE: or Bl.AN>< C.tS!NG: _;_P_:V..::C'------­

SACKrtlL/GROUT Type I Portland 
WI:X nc. Cement 

TOI' OF S(Al 

TOP Of FILT[RPACK 

TO!' OF SCR£EN 

FilTER PACK 

!JOTTOW Of !lORING 
90IIlNC 0 IA14mR 

WELL OEVE~OPM~~T 

~o~ETHOO: See Well Development Record 
TIME SPENT DEVELOPING: ____________ _ 

YOLUIOE or WATER ROIOV(O: __________ _ 

VOLUME 0~ WATffl AOD£0: ____________ _ 

DESCRIPTION or PREOCVELOI't.IENT WATER:-------

DESCRIPTION Of POST DEVELOPMENT WATER: _____ _ 

= -r 
STICK-UP: __l,L ft. 

GROUHD SUR;;ACf 
/ 

l CONCRETE PAD 
MIN.~ THICKNESS 

~'l.ll.!i_i_NFQR M !LQ.IL 

SCR(EN 0/.t.: ~2~i~n-';:. ---:c--------­
SLDT WIDTH: 0.010 in. 
SCH[DU~:--~4~0'------------------
MAT( RIAL: r&J PVC CJ SH.IN~SS 

sn:n 
26.2 fl. bgl 0 OTHER (DESCRIBE) 

29.2 fl. bgl 

31. 1 ft. bgl 

FILT(RPACK MAT(RJAk_ 

TYPE: 16-40 Colorado Silica Sand 

9.1CKfiLL IOETHOD: Tremie through 
auger 

41 .o ft. bgl 
42,Q ft. bgl 
7.5 ln. 

WATER LEVEl SUMMAR]'_ 

WATER LEVEL MCASUREIOENTS 

DATE/TIME/LCYEl 19 OCT 91/0840/35.04 ft. gmp 
4 NOV 91/1456(35.04 ft. bmp 

DEPTH fROM TOP CASING 

ArTER D£YElOPIJENT: 

I 

J 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

:>: 

I "' ~ 
0 .. 

I 
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I 

ElEVATION GROUND WATER PROJECT 

RI/FS HOLLOMAN AFB 
DATE INST.I.LlfD !l STARTED -' COI.IPLrTED LOCATION (Coordinates or Station} 

29 SEPT 91 37 

I 
(L[YATION TOP or C.I.SING 4085.29 SiGNATURE OF" INSPECTOR/INSTALLER 

ACD 

DRILLING l.I£THOO WELL NO. (os st\own on drawing: title and file number) 

HOLLOW STEM AUGER MW-37-06 

I MONITORING WELL CONSTRUCTION DIAGRAM 
(All l.IEASUREMENTS F"ROM GROUND SURF ACE) 

I PROTtCTJY( CASING 

T'r'PE OF 
PROTECTIVE CASING: Steel lock box 

I 
I 
I 

r-TOP OF W(LL • ~ -----.- GROUND SUR>AC£ 

' PROTECTIVE POSTS STIC.-UP:~ ft. 

\ 

CONCR£Tf:.. PAD CASING .. 
DIAMETER: 2 in. M:N.~ THICKNESS 

".,__V 
' w 

~ "- TYPE OF PIPE JOINTS: Flush Threodeg SCREEN INFORMATION 
(!: 

0 ~ SCREEN OIA.:__l_Ln. 
::::; TYPE Ot BLANK CASING: PVC SLOT WIDTH: 0.010 in. 

34.6 fl. 0 40 1/) 

Type I Portland ~ 
SCHEDULE: 

i ... BACKfiLL/GROUT MATERIAL: [ZJ PVC OSTI\!NLESS 
! 

0 l.IIX ETC. Cement STEEL 

I 
I 
I 
I 

! ::t: .... 
TOP OF SEAL 27.0 tt. bgl 0 OTHER (DESCRIBE) ' "' 

I 
z .... 
-' 

Bentonite Pellets TYPE OF SEAL: 

TOP Of FiLTERF'ACK 30.0 ft. bgl 

I .;, 

+- TOP OF SCREEN =-·. 32.0 fl. bQI 

1-,~: E1LIE;RP8!:;~ J.4AT~RI6L 

\~ §;< 
TYPE; 16-40 Colore do Silica Sand 

5~ -~-
I"'~ FILTER PACK .: E::::: ... BACKFILL METHOD: Tremie through 

9.5 tt.l ;;j:::l -~ :::::::: . -. auger 
,,. ::::::::---- ,~ 

.~~:.-t 
4g.O II. biJI 96fT OM Of WELL ·.~· fl. bgl BOTIOM or BORING . '·. ·- ~·.- 4 ,Q 

BORING OIAM£T£R f...---.j 7,5 in. 

WE!.L DEVE;bQPMENT WATER LEVEl. SUMMARY 

I 
"'£THOD: See Well Develo12ment Record WATER LEVtL MEASUREMENlS 

TIJ<E SPENT OEVELOP!NC: OJ.TE/TIME/LEYEL 4 NOV 91 .(142~L3~.!l2 ft' b[!Jp 

VOLUME Of WAT(R REMOVED: 

VOlUME OF WAIER ADDED: 

I DESCRIPTION or PREDEVCLOPMENT WATER: 

I , 
DESCRIPTION OF POST DEVELOPMENT WATER: DEPTH FROM TOP CASING 

ArTER DEVELOPMENT: ... 
"' "' .... 
0 

I 
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SITE-SPECIFIC ADDENDUM 
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ACM 
AFFm 
AHA 
ANSI 
Bhate 
CES/CEV 
CFR 
CHMM 
CIH 
CPR 
DPT 
HAFB 
HASP 
HSM 
mg/m3 

mR 
mrem 
MSDS 
MSPH 
NIOSH 
NMED 
PCBs 
PCS 
PEL 
P.G. 
PID 
PPE 
ppm 
RCRA 
SPF 
SSA 
SSLs 
SSHO 
SVOCs 
USACE 
voc 

ACRONYMS AND ABBREVIATIONS 

Accelerated Corrective Measures 
Air Force Form 
Activity Hazard Analysis 
American National Standards Institute 
Bhate Environmental Associates, Inc. 
Civil Engineering Squadron/Combat Engineer Vehicle 
Code of Federal Regulations 
Certified Hazardous Materials Manager 
Certified Industrial Hygienist 
Cardiopulmonary Resuscitation 
Direct push technology 
Holloman Air Force Base 
Health and Safety Plan 
Health and Safety Manager 
Milligrams per cubic meter 
Milliroentgen 
Millirem 
Material Safety Data Sheet 
Master of Science in Public Health 
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Revision Date: November 2006 Revision No. 00 111 



This page intentionally left blank. 

IV Revision No. 00 Revision Date: November 2006 



1 PROJECT SAFETY COORDINATION 
The Bhate personnel who are responsible for safety and health issues during the implementation 
of the work plan are identified in Table 1-1. The respective personnel shall have reviewed and 
approved this Site-Specific Addendum to the Basewide Health and Safety Plan (HASP) 
submitted by Bhate Environmental Associates, Inc., (Bhate) for implementation on this scope of 
work prior to the start of field operations. The requirements of this site-specific addendum are 
applicable to Bhate employees, their subcontractors, and site visitors. 

Table 1-1. Project Team Members with Project Health and Safety Responsibilities 

Title Name Telephone 

Site Manager Mr. John Hymer 505-491-9171 

Program Manager Mr. Frank Gardner, P.G. 303-386-6454 

Project Manager Mr. Jim Moore, P.G. 303-929-4840 

Health and Safety Director 
Mr. Brian Muller, MSPH, 

205-918-4032 
CIH, CHMM 

Site Safety and Health Officer Mr. Dave Rizzuto 505-430-3965 

P.G. =Professional Geologist 
CIH =Certified Industrial Hygienist 
CHMM = Certified Hazardous Materials Manager 
MSPH = Master of Science in Public Health 
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2 PROJECT BACKGROUND AND SCOPE 
Since 1983, the 11 Sites (OT-03, OT-20, OT-32, OT-35, OT-38, OT-45, SS-06, SS-12, SS-18 
RW-42, and OT-37) addressed in the Accelerated Corrective Measures (ACM) Work Plan at 
Holloman Air Force Base (HAFB) in Alamogordo, New Mexico have been the subject of a 
series of environmental investigations to evaluate the soil and groundwater conditions and 
determine the various site-specific sources of volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), petroleum hydrocarbons, metals, polychlorinated biphenyls 
(PCBs), pesticides and herbicides, and radionuclide contamination. The historical 
characterization data and chronology of previous investigations for these 11 sites is presented in 
Section 2 of the ACM Work Plan. The ACM Work Plan will serve as the primary document for 
the additional site investigations and excavation of petroleum contaminated soil (PCS) and 
hazardous constituents including sludge grit, PCBs, pesticides, and herbicides at several sites. 

Review of historical data collected at SS-06 and OT-35 indicates that these sites have been 
sufficiently characterized during previous investigations. Under separate cover and pending 
New Mexico Environment Department (NMED) approval, HAFB will submit a Statement of 
Basis requesting no further action for Sites SS-06 and OT-35. Additionally, it has been 
determined that due to the small size of the OT -03 source area, additional characterization would 
not be required. The ACM approach for OT -03 will consist of removing the contaminated soil 
until site risk-based closure goals are met as determined by confirmation sampling. 

The objective of the additional characterizations at the eight remaining sites (OT-20, OT-32, OT-
38, OT-45, SS-12, SS-18, RW-42, and OT-37) is to fill in the data gaps to completely identify 
and define the presumed PCS and/or hazardous constituent source areas as outlined in Section 3 
of the ACM Work Plan. Once the source areas have been delineated, the primary objective of 
this ACM is to remove, through excavation, and properly dispose of the PCS and/or hazardous 
constituent source areas that exceed the NMED Soil Screening Levels (SSLs). Groundwater 
conditions surrounding the various source areas will also be evaluated as described in the ACM 
Work Plan. During this process, required data will be collected to support risk based evaluations 
of these sites based on guidance from the NMED. The ultimate objective is to achieve approval 
for site closure(s) in accordance with the HAFB Resource Conservation Recovery Act (RCRA) 
permit (number NM6572124422). 

Based on the historical site characterizations, the source areas at OT-03, OT-20, OT-37, and OT-
45 contain various hazardous constituents above NMED SSLs. Based on the historical data, 
these source areas will be excavated for disposal as presented in Sections 4 and 5 of the ACM 
Work Plan. Source area excavations will be also conducted at sites OT-32, OT-38, SS-12, SS-
18, and RW -42 if the results of the planned additional investigations indicate that excavation and 
removal of contaminated soil is required. In the event that source area removal is required at 
these five sites, an addendum to the ACM Work Plan and Site-Specific HASP Addendum will be 
submitted to NMED for approval prior to excavation. 

The anticipated investigation and excavation activities for this ACM project include: 

• Mobilization and demobilization of equipment; 
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• Direct push technology (DPT) soil boring, subsurface soil sampling, monitoring well 
installation, and groundwater sampling; 

• Soil excavation and loading; 

• Confirmation soil sampling and screening; 

• Excavated soils placement and land-farm maintenance, as applicable; and, 

• Backfill excavation with clean soil. 
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3 HAZARD ASSESSMENT AND CONTROLS 

3.1 Task Hazard(s) Summary 

The potential health and safety hazards of this task are summarized below in Table 3-1. The 
potential for encountering these hazards is ranked (high, moderate, or low) based on the work to 
be performed and the hazard control measures to be used. 

Table 3-1. Task Hazards Summary 

Hazard potential 
Summary [High, Moderate, or Description of potential hazards 

Low] 

_,.;_safety Moderate • Walking and surfaces 
• • Heavy equipment and vehicular traffic 

(i.e. Walking and working All tasks and their • Materials handling 

surfaces, heavy equipment, control measures • Slips, trips, and falls 

traffic, falls, excavations, power are addressed in • Excavation 

and hand tools, materials Task Specific 
handling, confined spaces, Activity Hazard 
electrical safety, etc.) Analyses (AHAs) 

in Attachment A 

_,.;_ Utilities • Buried 
• Low 

• Overhead 

• Building 
Although these hazards should not be associated with 
this particular scope of work, it is necessary to verify 
that the hazards can be controlled. 

_,.;_ Chemical • VOCs: benzene, toluene, ethylbenzene, and xylenes 
• Moderate 

(see Attachment B) 

• PCBs: Aroclor 1254 and Aroclor 1260 

• Herbicides: Dicamba 

• Pesticides: Heptachlor 

• Metals: Chromium 

_,.;_Physical Moderate • Thermal stressors 
• • Equipment noise 

_,.;_Biological • Insect stings and bites 
• Low 

• Poisonous snakes/reptiles 

(i.e. Plants, animals, insects, 
(Potential for contact should be minimal) 

spiders, infectious waste) 

_,.;_Radiological • Potential exposure to Beta and possibly Alpha • Low 
radiation 

(i.e. exposure to low levels of • Applicable only at sites OT-32 and RW-42 . 

ionizing radiation due to 
potential presence of medical 
tracers such as C-14, tritium, and 
1-125) 
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General safe work practices and control measures are identified and summarized in the Basewide 
HASP (Bhate, December 2003) and are consistent with the practices described in the US. Army 
Corps of Engineers Safety and Health Requirements Manual, EM 385-1-1, November 2003. In 
addition, the implementation of tasks associated with the ACM Work Plan may involve working 
in two areas potentially contaminated with radionuclides and therefore the guidance described in 
Radiation Protection Manual, US. Army Corps of Engineers, EM 385-1-80, May 1997 was also 
considered in the assessment of hazards and their mitigation. Additional task-specific hazards 
and control measures are identified for non-routine tasks as part of the Activity Hazard Analysis 
(AHA) process. AHAs have been developed for each of the following activities and are included 
in Attachment A: 

• General site activities/mobilization and demobilization 

• Soil boring, subsurface soil sampling, monitoring well installation, groundwater sampling 

• Soil excavation and loading 

• Soils placement/land-farm maintenance and backfilling excavation with clean soil 

• Soil confirmation sampling and screening 

• Investigation of two sites (OT-32 and RW-42) that are potentially contaminated with medical 
tracers such as C-14, tritium, and I-125 

3.3 Written Safety Procedures and Programs 

Table 3-2 provides a summary of the existing safety procedures and programs that will be used 
for this task. Copies of applicable procedures and programs are included in the Basewide HASP, 
as indicated. 

Table 3-2. Written Safety Procedures and Programs 

Reference Procedure or Program Applicable Section(s) 

Bhate Hazard Communication Program All (Refer to Basewide HASP) 

Bhate Respiratory Protection Program All (Refer to Basewide HASP) 

Bhate Hearing Conservation Program All (Refer to Basewide HASP) 

USACE Safety and Health Requirements Manual, EM 385-1-
Section 25 (Excavations) 

!, November 2003 

U.S. Army Corps of Engineers Radiation Protection Manual Sections that Guide on Radiation Protection 
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3.4 Permits 

Before site activities can begin, there are several pre-construction documents and approval 
requirements to be met, including Air Force Form (AF Fm) 332 approval, Base dig permit with 
utility clearances, site security measures, and facility manager notification of the intended 
operations. Bhate will coordinate project requests for Base installation support services through 
the 491

h Civil Engineering Squadron/Combat Engineer Vehicle (CES/CEV). Pertinent to the start 
of activities, a pre-construction meeting and site walk-through will be conducted with the U.S. 
Anny Corps of Engineers (USACE) Resident Engineer, HAFB personnel, and Bhate Site 
Manager, to inspect site conditions for site/equipment access, equipment staging, and 
decontamination area(s), potential site hazards, and emergency evacuation routes. Also reviewed 
at this time will be project procedures in accordance with the schedule and planned activities. 
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4 PERSONAL PROTECTIVE EQUIPMENT 
The following personal protective equipment (PPE) as presented in Table 4-1 will be used for the 
identified activities based on the best available information about the work requirements and 
anticipated hazards. 

Table 4-1. Personal Protective Equipment by Activity 

Activity Head/Face Foot Hands Respiratory Clothing 

Hard Hat (for 
Leather 

Minimum oflong 
Mobilization I overhead hazards), Steel toed 

gloves as None3
· 

4 pants and shirts 
Demobilization Safety Glasses 1 with boots with a minimum 

rigid side shields 
needed 

4-inch sleeve 

Hard Hat (for 
Leather 

Minimum of long 
General Site overhead hazards), Steel toed 

gloves as None3
·

4 pants and shirts 
Labor Safety Glasses1 with boots with a minimum 

rigid side shields 
needed 

4-inch sleeve 

None3
·
4 

Equipment Steel toed 
Operation 

Hard Hat2 (for boots Air Purifying 
Minimum of long 

(Drilling, Leather Respirator with 

Landfarm Soil 
overhead hazards), Boot covers gloves as Organic vapor pants and shirts 

Placement, and 
Safety Glasses 1 with for entering needed cartridges and with a minimum 

Excavation 
rigid side shields and exiting PI 00 pre-filters 4-inch sleeve 

Equipment) equipment based on 
monitoring 

None3
·
4 Minimum of long 

Air Purifying 
pants and shirts 

Hard Hat2 (for with a minimum 
Steel toed Chemical Respirator with 4-inch sleeve Equipment overhead hazards), boots resistant Organic vapor 

Decontamination Safety Glasses 1 with 
gloves cartridges and Tyvek coveralls 

rigid side shields Boot covers 
P 1 00 pre-filters maybe worn as 

based on recommended by 
monitoring the SSH05 

None3
·

4 Minimum of long 

Air Purifying 
pants and shirts 

Soil/Groundwater 
Hard Hat (for with a minimum 

Sampling and Chemical Respirator with 4-inch sleeve 
Confirmation Soil 

overhead hazards), Steel toed 
resistant Organic vapor 

Sampling/Soil 
Safety Glasses1 with boots 

gloves cartridges and Tyvek coveralls 

Screening 
rigid side shields PI 00 pre-filters may be worn as 

based on recommended by 
monitoring the SSHO 

Hard Hat (for 
Leather 

Minimum of long 
Supervision of overhead hazards), Steel toed 

gloves as None3
· 

4 pants and shirts 
work Safety Glasses1 with boots with a minimum 

rigid side shields 
needed 

4-inch sleeve 
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Notes: 
1 Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI) Z-87 
required at all times. 

2 Hard hats are not required inside fully enclosed equipment cabs. 
3 Voluntary use of respirators is authorized for comfort from nuisance dusts and odors, provided they are 
issued and used in accordance with established respiratory protection program procedures. 

4 Cartridge change out will occur at the following conditions: 
• Damage to cartridge 
• Cartridge is wet, restriction in breathing, unusual odors 
• Cartridge is visibly clogged with dust, restriction in breathing 
• After 40 hours of use with no continuous exposures over the established Permissible Exposure 

Limits (PELs) 
• Changes that may be otherwise identified in 29 Code of Federal Regulations (CFR) § 1910.120. 

5 SSHO = Site Safety and Health Officer 

The following qualified person certifies that the selection of PPE 1s based on best available 
information about the work requirements and anticipated hazards. 

Printed name: Signature: Date: 

Brian S. Muller, MSPH, CIH, CHMM 
Bhate Health and Safety Director 
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5 SITE MONITORING 
Site monitoring will be conducted using direct-reading instruments primarily in the workers' 
breathing zone. To the extent feasible, site operations will be conducted and modified as needed 
to ensure that personnel are situated upwind of the soil boring/well installation and excavation 
activities. Initial upwind background and work-zone readings will be obtained before the 
initiation of activities. Readings of breathing zones (unless location is otherwise specified) will 
be taken periodically during all activities. The Site Safety and Health Officer (SSHO) has the 
authority to modify the level of protection required for work at these sites as well as halt 
operations as deemed necessary to control personal exposures. Monitoring results will be 
recorded on an Atmospheric Monitoring Log Field Health and Safety form maintained by the 
SSHO. Monitoring, calibrating, and maintaining instruments are the responsibility of the SSHO. 
Table 5-l summarizes the site monitoring parameters and action levels applicable for direct 
reading exposure monitoring. 

Table 5-1. Direct Reading Exposure Monitoring 

Activity(s) Compound I Instrument 
Action Level(s) and 

Actions 
Frequency 

0 - 9 parts per million 
(ppm) Continue work in required 

Every 15 minutes during 
PPE and continue 

intrusive activities 
monitoring. 

Total VOCs I Photoionization Cease Work and ensure 
Detector (PID) personnel are upwind, notify 

= 10 ppm the Site Manager. SSHO 
(sustained for more than may upgrade PPE to Level 

Soil boring and well 5 minutes) C respiratory protection 
installation with organic vapor 

cartridge, as necessary. 

Radionuclides I Beta-Gamma 
direct radiation reading field 

Establish site background 
instrument such as a Geiger- I 00 millirem (mrem) 

with the direct reading 
Muller detector on a survey annual Total Effective 

instrument. Cease work and 
meter that provides readings Dose Equivalent, whole 

leave the area if radiation 
in milliroentgen (mR)Ihour body 

levels exceed 0.5 mR/hour. 
(only at Sites OT-32 and RW-

42) 
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Table 5-1 (Continued). Direct Reading Exposure Monitoring 

Activity(s) Compound I Instrument Action Level(s) and Actions 
Frequency 

0-9 ppm 
Continue work in required 

Every 15 minutes during PPE and continue 
intrusive activities monitoring. 

Cease work and ensure 
personnel are upwind, notify 

the Site Manager. SSHO 
Total VOCs I PID may upgrade PPE to Level 

= 10 ppm C respiratory protection 
(sustained for more than with organic vapor 

5 minutes) cartridge, as necessary. 
Excavation Monitor for benzene. If 

benzene is detected follow 
Soil Placement at and response actions outlined 
Maintenance of Land- for benzene. 
farm 

Continue work activities in 
No detection up to 0.2 

required protective 
Confirmation Soil Benzene I By colorimetric ppm 
Sampling and tube or similar (where indicted 

equipment. 

Screening by PID readings) Cease work, exit the area to 
> 0.2 ppm upwind location and notify 

the Site Manager. 

= 1.5 milligrams per 
cubic meter of air 

(mglm3
) particulates 

Particulates I Personal (average) not to exceed 
Stop work and increase dust 

DataRam or similar particulate 5.0 mglm3 

monitor 
suppression. 

5 minute monitoring 
periods as necessary if 
visible dust is present 
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6 SITE CONTROL 

6.1 Site Activities 

Site-specific site control measures will be used to control access to the work area. Tables 6-1 
and 6-2 summarize the site control requirements applicable for both general work areas and work 
areas with potentially contaminated soils, respectively. 

Table 6-1. Site Control for General Work Area(s) 

Location 
Site Control Procedure (discuss important elements such as signs, barricades, 
fencing, briefings, sign-in/out logs, etc.) 

General Work Area 
Due to the location of the project sites, access will be coordinated with the Site 
Manager and HAFB Operations. Access will be made via a specified route. 

Table 6-2. Site Control for Potentially Contaminated Area(s) 

Location 
Site Control Procedure (discuss important elements such as signs, barricades, 
briefings, qualifications, required supplies and equipment, sign-in/out logs, etc.) 

Support Zone 
Located outside of contaminated areas, access will be from clean areas or from the 
Exclusion Zone through the Contamination Reduction Zone. 

Contamination Reduction The Contamination Reduction Zone will be demarcated with caution tape or temporary 
Zone construction fencing. Decontamination stations will be located here. 

Exclusion Zone 
Exclusion Zone work areas will be clearly demarcated with caution tape or temporary 
construction fencing. All access to this area will require the use of a sign-in/out log. 

6.2 Decontamination 

Required decontamination procedures are described below in Table 6-3. 

Table 6-3. Decontamination Procedures by Location 

Type of decontamination Decontamination Methods 

Personnel 
Personnel will be required to thoroughly wash hands and face prior to eating, drinking, 

decontamination 
or smoking. Disposable PPE will be collected for proper disposal. Additional 
decontamination procedures will be developed by the SSHO as needed. 

Work efforts will be made to minimize equipment contact with contaminated 

Equipment 
materials. Prior to leaving the work area(s) and land-farm following placement of 
contaminated soils, equipment (tires, excavator/loader buckets, hand tools) will be dry 

decontamination 
decontaminated. Soils from the dry decontamination process will be disposed with the 
excavated materials. Decontamination tools may include brooms and shovels. 
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7 COMMUNICATIONS 
Cellular telephones will be available to summon emergency services as required. Refer to 
Sections 10, 11, and 12 of this Site-Specific Addendum (SSA) to the HASP for site specific 
guidance on emergency situations and appropriate actions. Site communication amongst 
workers shall be a combination of verbal and line of sight hand communications. Some common 
hand communication signals include the following: 

• Hand gripping throat: Can't breath 

• Grip partner's wrist or both hands at waist: Leave area immediately 

• Hands on top ofhead: Need assistance 

• Thumbs up: OK, I'm all right, I understand 

• Thumbs down: No, negative 

Cellular telephone use is not permitted while operating equipment. 
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8 MEDICAL SURVEILLANCE AND TRAINING 
The medical surveillance and training requirements for Bhate's on-site personnel working on the 
soil boring, soil sampling, well installation, groundwater sampling, and soil excavation activities 
will follow the requirements outlined in the Basewide HASP Sections 7.4 and 5, respectively. 
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9 HAZARDOUS CHEMICALS 
Hazardous chemicals (as defined in 29 CFR §1910.1200) to be brought or used on-site are 
identified below. This chemical inventory and associated Material Safety Data Sheet (MSDSs) 
will be maintained by the SSHO. 

Table 9-1. Hazardous Chemicals Brought On-Site 

Chemical Name Amount Location Purpose 

Assorted fuels, lubricants, 
No storage planned. No storage planned. 

coolants, etc. necessary for 
Quantities limited to Materials to be brought Equipment Servicing 

equipment operation 
immediate use requirements of on-site by vendor's and Operation 

on-site equipment. maintenance vehicle. 
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10 EMERGENCY ACTION AND RESPONSE 
Personnel responsible for coordinating emergency response actions during soil boring, well 
installation, soil and groundwater sampling, and source area excavation activities are identified 
below in Table 10-1. A map showing directions to the authorized medical facility are included 
in Section 12. 

Table 10-1. Emergency Coordinator and Alternate 

Responsibility Name Phone Number(s) 

Task Emergency Coordinator Mr. John Hymer 
Office (505) 679-2100 

Cell (505) 491-9171 

Alternate Emergency Coordinator Mr. Dave Rizzuto 
Office (505) 679-2100 

Cell (505) 430-3965 

If an emergency situation develops which requires evacuation of the work area, the evacuation 
procedures in Table 10-2 shall be followed. 

Table 10-2. Evacuation Procedures 

Evacuation Step Methods and comments: 

Notify affected workers Use of site communication methods as applicable 

Evacuate to safe location 
Assemble at the primary evacuation site (support area outside of the 
exclusion zone) 

Assemble and account for workers 
Emergency Coordinator shall account for personnel using site Sign in/Sign 
out sheet 

Notify Fire and Emergency Services Notification as needed 

Complete incident report Follow the Incident Reporting and Investigation Procedure 
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Table 10-3 summarizes potential emergency situations and response actions that are applicable. 

Table 10-3. Potential Emergency Situations 

In case of Response actions 

Treat injury with applicable First Aid. All work related injuries beyond first 
aid will result in notification of Emergency Services and notification of the 
employee supervisor. Any employee requiring advanced medical treatment 

Injury or illness 
will be accompanied by a knowledgeable company employee that can 
answer potential questions on job duties and hazards. Make notifications in 
accordance with the Incident Reporting and Investigation Procedure (found 
in Section 10.2.2 of the Basewide Health and Safety Plan, Bhate, December, 
2003). 

First Aid shall be provided such as but not limited to: move victim to fresh 
Chemical exposure air, remove contaminated clothing, flush affected skin with water, and seek 

medical attention. 

Notify emergency services immediately. All personnel shall evacuate the 

Fire or explosion 
immediate area of the fire and move to an upwind location. Personnel shall 
not engage in fire fighting activities use of fire extinguisher) unless trained 
to do so and only in the incipient stages of fire. 

Tornados, lightning, or other threatening weather conditions will result in an 
immediate shut down of operations and evacuation of personnel. Lightning 

Adverse weather 
proximity will be determined by measuring the time interval between the 
visually observed lightning flash and the subsequent sound of thunder. An 
interval less than 30 seconds will prompt the shut down. Operations will be 
shut down for the period of the storm passing plus an additional 20 minutes. 

Vehicles and equipment will be maintained and inspected so as to prevent 
fluid leaks. Should any vehicle fluid leaks occur, the equipment will be 
taken out of service to make necessary repairs and any contaminated 
material will be cleaned-up and disposed of properly. Spill kits will be 

Material spill or release available to facilitate prompt containment and clean-up of spills. 
Notification will be made in accordance with the Incident Reporting and 
Investigation Procedure. Storage areas will be designed to have secondary 
containment as required, and work plans will be executed to accommodate 
storm water runoff and minimize the potential for contamination spread. 
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11 EMERGENCY CONTACTS 
In the event of an emergency, the following contacts should be made, as appropriate: 

HAFB Emergency Number (using HAFB phone system) .......................................... 9-911 
Operators will assist with Medical, Fire, and Police emergencies 

HAFB Security Force ......................................................................... (505) 572-5037 

HAFB Fire Protection ........................................................................ (505) 572-1117 

HAFB Hospital- 491
h Medical Group (Main switchboard) ............................. (505) 572-2778 

Civilian Hospital (Alamogordo) Gerald Champion Regional Medical Center. ...... (505) 439-6100 

After initial contacts have been made and the situation has stabilized, notify the Site Manager 
SSHO, Senior Project Manager, and/or Health and Safety Manager (HSM), as appropriate. 
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HOSPITAL DIRECTIONS 
In the event of a true medical emergency ("life or limb"), HAFB Emergency Services should be 
used. Notification of any injury must be made to HAFB Emergency Services. Bhate personnel 
and subcontractors should not transport injured personnel to the HAFB Hospital without prior 
authorization from HAFB Emergency Services. 

Other injuries should be treated as necessary at Gerald Champion Regional Medical Center at 
2669 Scenic Drive, Alamogordo, NM 88330. From HAFB, exit the Main Gate and proceed east 
on US-70 onto US-54, continue north on US-54 to Indian Wells Road, tum right heading east to 
Scenic Drive, and tum left on Scenic proceed to the medical center. A map to this hospital is 
presented as Figure 12-1. 
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HOSPITAL ROUTE MAP 
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Source: Microsoft Expedia Street Maps 
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ACTIVITY HAZARD ANALYSES (AHAS) 
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Task: Accelerated Corrective Measures General Site Activities: All Sites Bhate Project Number: 9050361 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico 
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH 1 Date: November 2006 

Activity Potential Hazards Recommended Controls 
General Site Activities Slips, trips, or falls on walking • Determine the best access route prior to transporting equipment and tools 
including Mobilization I and working surfaces Continuously inspect the work area for slip, trip, and fall hazards Demobilization and Site • 
Preparation • Pay attention; ensure safe and secure footing 

• Maintain clean work areas by following good housekeeping procedures 
Note: Each workday shall 

Be alert for uneven and variable terrain begin with a mandatory daily • 
safety meeting for all on-site • Wear slip resistant footwear when walking/working on slippery surfaces or slopes 
workers Site Traffic • Be aware of potential vehicle traffic while on site 

• Follow posted warnings and rules for travel around site 

• Wear high visibility apparel. 

Eye injury • Use approved safety glasses with rigid side shields 

Overhead hazards • Personnel will be required to wear hard hats that meet ANSI Standard Z89 .1 in all 
areas with overhead hazards 

Cuts, punctures, and abrasions • Wear leather work gloves when handling materials or using tools 

Dropped objects • Steel toe boots meeting ANSI Standard Z41 will be worn 

Thermal Stressors (i.e. heat • Employees will have appropriate clothing for variable weather 
stress, cold stress) • Use of long sleeves or application of sunscreen with a high sun protection factor (SPF) 

on exposed skin encouraged 

• Employees will take breaks and drink plenty of fluids to prevent heat stress 

• Warming breaks will be permitted as necessary to prevent cold stress 

Back Injury from Materials • Use proper lifting techniques 
Handling • Loads greater than 50 pounds require assistance or mechanical equipment 

• Prior to lifting, check the load for jagged or sharp edges 

• A void torso twisting motions while handling or moving loads 

Revision Date: November 2006 Revision No. 00 AHA-1-1 
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Activity Potential Hazards Recommended Controls 

Inclement weather • Halt activities immediately and take cover during thunderstorm or tornado warnings, 

(Thunderstorms and tornadoes) shelter in a building if possible, stay away from windows 

• If outdoors, stay close to the ground 
General Site Activities 
including Mobilization/ • Listen to radio or television announcements for pending weather information 

Demobilization and Site • Do not try to outrun a tornado on foot or in a vehicle 
Preparation (continued) Biological hazards (spiders, • Workers will inspect the work area carefully and avoid placing hands and feet into 

snakes, etc.) concealed areas 

• Look in direction of travel for biological hazards to avoid 

Safety Equipment Used Inspection Requirements Training Requirements 

Level DPPE Informal daily work area Site personnel have read and understand the SSA to the HASP 

First Aid Kit inspections to be conducted by Site personnel possess all of the required training as specified in the SSA to the HASP 

Fire Extinguisher the SSHO and formal inspections Site personnel received site specific safety indoctrination 
to be conducted on a weekly 

At least two individuals on-site will have current cardiopulmonary resuscitation (CPR) and 
basis 

First Aid training. 
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Task: Additional Investigation Requirements for OT-20, OT-32, OT-37, OT-38, Bhate Project Number: 9050361 
OT-45, SS-12, SS-18 (non-radiological sites) 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico 
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH I Date: November 2006 

Activity Potential Hazards Recommended Controls 

Soil Boring and Sampling Drill Rig Hazards • Drill rig is to be operated and maintained by qualified operators 
Including but not limited to: • A Drill Rig Inspection Checklist should be completed daily to ensure that the rig is 
Flying debris, falling objects, operating properly 

Hazards and recommended noise, hydraulic failures, • The inspection will include fittings, cables, pins, connections, lubrication points, 
controls from AHA - 01 unguarded machinery, controls, emergency stops, etc. 

I 

apply equipment rollover, movement • To the extent possible, the terrain should be level and the condition of the ground such 
of large, heavy drilling tools, that unexpected movement of the rig is unlikely 
etc. 

• Stabilize the rig prior to boring 

• Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe 
work boots), ensure loose clothing is secured 

• Maintain good housekeeping on and around drill rig 

Overhead/buried utilities • Conduct a utility locate to identify the location of underground utilities in boring 
locations and complete any required dig permits 

• Overhead utilities should be considered live until determined otherwise 

• Maintain a minimum distance of 15 feet from overhead utilities 

• All underground utilities must be clearly marked before beginning work 

• No borings shall be made within a 4 foot "Buffer Zone" of any utility marking 

Exposure to soil contaminants • To the extent feasible, limit contact with subsurface materials 

• Wear required PPE when conducting intrusive activities 

• SSHO shall conduct breathing zone monitoring for VOCs with a PID in accordance 
with requirements for site monitoring 

• SSHO may require an upgrade in PPE or modification to work based on monitoring 

I 

results 

• Use appropriate decontamination methods 
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Activity Potential Hazards Recommended Controls 

Monitoring Well Installation Pinch points • Utilize appropriate PPE (leather gloves) when handling well casings and tools 

Dust • Use care when installing well materials (sand, bentonite, Portland cement) into 
monitoring well to prevent dust generation 

• Position body in an upwind location 

Well Development I Exposure to groundwater • Position body upwind from monitoring well prior to opening cap 
Groundwater depth contaminants 
measurement I Groundwater • Wear appropriate PPE including chemical resistant gloves and Tyvek coveralls to minimize 

sampling potential contact with groundwater, as appropriate 

• Conduct work activities in a manner that minimizes potential contact with groundwater 

• Collect all PPE and disposable sampling equipment and dispose of properly 

• Wash hands and face prior to eating, drinking, or smoking 

Safety Equipment Used Inspection Requirements Training Requirements 

LevelD PPE Informal daily work area Site personnel have read and understand the SSA to the HASP 

First Aid Kit inspections to be conducted by the Site personnel possess all of the required training as specified in the SSA to the HASP 

Fire Extinguisher SSHO and formal inspections to Site personnel received site specific safety indoctrination 
be conducted on a weekly basis 

At least two individuals on-site will have current CPR and First Aid training. 
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Activity Hazard Analysis (AHA) - 03 
Task: Excavation and Soil Loading for Source Removal at Sites 
OT-03, OT-20, OT-37, and OT-45 

Minimum Personal Protective Equipment (PPE): Level D 
PPE (Long pants, shirts with minimum 4" sleeve, steel toe 
boots, safety glasses, hard hat for overhead hazards, leather 
work gloves, and hearing protection, as required) 

Activity 

Excavation and 
Confirmation Soil 
Sampling 

Hazards and 
recommended controls 
from AHA - 01 apply 

Potential Hazard(s) 

Overhead/buried utilities 

Heavy equipment operation 

Revision Date: November 2006 

Bhate Project Number: 9050361 

Location: Holloman Air Force Base, New Mexico 

Analysis Approved by: Brian Muller, CIH I Date: November 2006 

Recommended Controls 

• Completion of an HAFB Excavation Permit is required prior to the start of excavation 
activities 

• Overhead utilities should be considered live until determined otherwise 

• Maintain a minimum distance of 15 feet from overhead utilities 

• All underground utilities must be clearly marked before beginning work 

• Access to the work area shall be coordinated with the Site Manager 

• Equipment (including trucks) shall be inspected and documented at the beginning of 
each shift 

• Equipment will be operated and maintained by qualified operators 

• Maintain awareness of vehicle movement in work area 

• Employees to wear highly visible orange or yellow vests while working around heavy 
mobile equipment 

• Exercise caution when approaching heavy equipment 

• Equipment will be equipped with functioning back-up alarms, signal lamps, and 
alerting horns 

• Operators are required to use seat belts 

• Signs, barricades, flagmen, and! or other traffic control devices will be used to control 
traffic in the work area 

• Buckets and attachments shall be placed on the ground if operator not at controls or if 
ground personnel approach 

• Key will be removed from the ignition if operator leaves the immediate area 
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Activity Potential Hazard(s) Recommended Controls 

Excavation and 
Confirmation Soil 

Excavation Safety • Ensure equipment is placed so as to not contribute to a cave-in situation I 

Sampling • When vehicles and machinery are operated adjacent to excavations, stop logs or 
(continued) barricades will be utilized to prevent vehicles from entering the excavation or trench 

• All utilities will be located and cleared prior to initiating digging 
Hazards and 
recommended controls • No personnel will be allowed to enter the excavation unless the excavation has been 
from AHA ~ 01 apply properly inspected, shoring and means of egress installed as necessary, all heavy 

equipment has been moved away from the affected edges, and any spoils have been 
removed from the edge 

• Do not place spoil piles closer than 2 feet from the edge of the excavation 

• Barriers will be provided to prevent personnel from inadvertently falling into an 
excavation 

• Atmospheric testing shall be done prior to employees entering excavations 4-feet or 
greater in depth to ensure safe levels of oxygen, lower explosion limit, and toxic gases 

Exposure to soil contaminants • Utilize appropriate PPE and decontamination procedures 

• Conduct work activities in a manner that minimizes potential contact with excavated 
materials 

Soils Loading Falling materials and flying debris • Loading equipment must have cab protection, functioning back-up alarms, signal lamps, 
striking personnel and alerting horns 

Hazards and Controls • Operators are required to use seat belts 
associated with 

Ground personnel are not permitted to approach equipment in motion or while materials Excavation apply • 
being handled 

• Maintain clear radius of machine 

• Operator must minimize the amount of materials spilled on the exterior of trucks during 
loading operations 

R(Jon Date: November 2006 Revis(_)Jo. 00 AHA\,_)2 
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Activity Potential Hazard(s) Recommended Controls 

Soils Loading Dust • Adequate dust suppression with water should be utilized to minimize visible dust 
emissions 

Hazards and Controls • If visible dust is prevalent, utilize personal dust monitor to evaluate 
associated with 

Striking heavy equipment and 
Excavation apply • Only experienced personnel will operate equipment 

operators 
• Equipment will be operated with cab doors and windows closed 

Overloading capacity • Load charts of all equipment will be reviewed and followed 

Equipment Used Inspection Requirements Training Requirements 

Level D PPE Weekly inspections will be Personnel have read and understand the work plan and AHA 

First Aid Kits performed on fire extinguishers Site specific briefing 

Portable Eyewash Weekly inspections will be At least two individuals on-site will have current CPR and First Aid training. 

Fire Extinguishers 
performed on first aid kits 

Portable eye wash will be inspected 
Heavy Equipment weekly 
(Loader, Excavator, Haul 

Daily inspections of open Trucks) 
excavations and trenches will be 
conducted 

Informal daily and formal weekly 
safety inspections will be conducted 
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Activity Hazard Analysis (~I-tA) - 04 
Task: Soils Placement/Land-farm Maintenance and Backfilling Excavation I Bhate Project Number: 9050361 
with Clean Soil for Sites OT-03, OT-20, OT-37, and OT-45 

Minimum Personal Protective Equipment (PPE): Level D PPE (Long 
pants, shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard 
hat for overhead hazards, leather work gloves, and hearing protection, as 
required) 

Activity 

Soil Placement and Land­
farm Maintenance 

Backfilling Excavation 
with Clean Soil 

Hazards and 
recommended controls 
from AHA- 01 and 
AHA-03 apply 

Potential Hazard(s) 

Exposure to soil contaminants 

Heavy equipment operation 

Revision Date: November 2006 

Location: Holloman Air Force Base, New Mexico 

Analysis Approved by: Brian Muller, CIH Date: November 2006 

Recommended Controls 

• Utilize appropriate PPE and decontamination procedures 

• Conduct work activities in a manner that minimizes potential contact with 
excavated materials 

• Utilize placement method that minimizes haul truck traffic through 
contaminated material 

• Haul truck drivers should wait for signal from equipment operator to enter the 
land-farm soil placement area 

• Only experienced personnel will operate equipment 

• Ground personnel are not permitted to approach equipment in motion or while 
materials being handled 

• Maintain clear radius of machine 

• Equipment will be equipped with functioning back-up alarms, signal lamps and 
alerting horns 

• Operators are required to use seat belts 

• Signs, barricades, flagmen, and/or other traffic control devices will be used to 
control traffic in the work area 

• Only necessary personnel will be permitted in the delineated land-farm area 
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Equipment Used Inspection Requirements Training Requirements 

LevelD PPE W eeldy inspections will be performed on fire Personnel have read and understand the work plan and AHA 

First Aid Kits extinguishers Site specific briefing 

Portable Eyewash Weekly inspections will be performed on At least two individuals on-site will have current CPR and First Aid training. 
first aid kits 

Fire Extinguishers 
Portable eye wash will be inspected weekly 

Heavy Equipment 
(Tractor, Haul Trucks) Excavations and trenches will be inspected 

daily 

Informal daily and formal weekly safety 
inspections to be conducted 

AHA -4-2 Revision No. 00 Revision Date: November 2006 
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Task: Additional Investigation Requirements for OT-32 and RW-42 (sites with Bhate Project Number: 9050361 
potential radioactive contamination [tritium] in source areas) 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico 
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH I Date: November 2006 

Activity Potential Hazards Recommended Controls 

Soil Boring and Sampling Exposure to ionizing radiation above • Measure background radiation levels next to the site. 
background levels during soil boring and • Perform initial site entry by a certified radiation technician and survey the site 
sampling with direct reading radiation instrument 

Hazards and recommended • If site levels are at background levels then proceed with site sampling tasks 
controls from AHA- 0 l and • If levels exceed background but are <0.5 mR/hour then upgrade PPE and 
AHA - 02 apply setup site ingress and egress controls as per advice from the radiation 

technician and SSHO to prevent personnel exposure and spread ofloose 
contamination 

• Iflevels exceed 0.5 rnR/hour then cease work 

Equipment Used Inspection Requirements Training Requirements 

Level D PPE Informal daily work area inspections to be Site personnel have read and understand the SSA to the HASP 
First Aid Kit conducted by the SSHO and formal Site personnel possess all of the required training as specified in the SSA to the 
Fire Extinguisher inspections to be conducted on a weekly HASP 

basis Site personnel received site specific safety indoctrination 

At least two individuals on-site will have current CPR and First Aid training. 
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ATTACHMENT 8 

PRIMARY CONTAMINANTS OF CONCERN 
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Route(s) of 
Signs and Symptoms of 

Target IP 
Specific VP Flash 

LEL 
Contaminant PEL TLV Exposure Gravity (mm Point UEL% 

Exposure Organs (eV) 0/o 
Acute Chronic (g/ml) Hg) (oF) 

lnitation of eyes, 
Cancer (leukemia), 

Eyes, skin, 
Inhalation skin, nose, and 

adverse 
respiratmy 

Benzene I ppm 0.5 ppm 
Ingestion throat, headache, 

reproductive effects 
system, blood, 

9.24 0.88 75 12 1.2 7.8 
Contact dizziness, nausea, central nervous 

Absorption staggered gait, 
(female fe1tility, 

system, bone 
fatigue 

bi1th defects) 
manuw 

lnitation of eyes, 

Inhalation 
skin, nose, 

Eyes, skin, 
200 ppm 

50 ppm 
Ingestion 

drowsiness, fatigue, 
Liver and kidney respiratmy 

Toluene 
(750 mg/m1

) 
(188 

Contact 
weakness, 

damage system, CNS, 
8.82 0.87 21 40 ll 7.1 

mgim') confusion, 
Absorption 

headache, nausea, 
liver, kidneys 

dilated pupils 

l 00 ppm 
Inhalation lnitation of eyes, 

CNS depression, CNS, eyes, roo ppm Ingestion and skin, may also 
Ethylbenzene 

(435 mglln') 
(434 

Contact cause conjunctivitis 
pulmonmy skin, respiratory 8.76 0.87 7 55 0.8 6.7 

mgim') 
Absorption (eyes) 

aspiration system 

Inhalation 
Pennanent brain CNS, liver, and 

Xylenes (o-, m-, 
IOOppm 100 ppm 

Ingestion lnitation of eyes, 
and nervous system UJinmy 21 0.864 8 76 1.0 7.0 

p- isomers) Contact skin, nose 
Absorption 

damage system kidneys 

2 rems per 
year 

As Low As 
averaged 

Radionuclides Reasonably 
over 5 

Direct contact Radiation sickness Cancer Skin NA NA NA NA NA NA 
years for 

Achievable 
radiation 
workers 

(ACGIHJ 
Inhalation 

Skin lesions, dark Eye disorders, I 

A roc! or 12 54 NA 0.5 mgim' 
Ingestion 

pigmentation of the kidney disorders 
Skin and 

NA 0.88 NA 295 0.9 7 
Contact kidneys 

Absorption 
exposed pores and allergies 

I 

Inhalation 
Skin lesions, dark Eye disorders, 

Aroclor 1260 NA 5 mgim' 
Ingestion 

pigmentation of the kidney disorders 
Skin and 

NA 0.88 NA 295 0.9 7 I Contact kidneys 
Absorption 

exposed pores and a II ergi es 

Inhalation I 

Dicamba NA NA Contact Skin initation NA NA NA NA 0.00375 390 NA NA 
Absorption 

Revision Date: November 2006 Revision No. 00 Attachment B 



Properties of the Primary Contaminants of Concern (Continued) 

Route(s) of 
Contaminant PEL TLV 

Exposure 

Inhalation 

Heptachlor NA 0.5 mg/m1 Ingestion 
Contact 

Absorption 
Inhalation 

Chromium 0.5 mg/m1 0.5 mg/m1 Ingestion 
Contact 

Notes: 

PEL 
TLV 
IP 
eV 
VP 
mmHg 
Of 
LEL 
UEL 
% 
ppm 
mg/m3 

= 

CNS 
NA 
g/ml 
rems 

Absorption 

Permissible Exposure Limit 
Threshold Limit Value 
Ionization Potential 
Electron volt 
Vapor Pressure 

Millimeters of mercury 
Degrees Fahrenheit 

Lower Explosive Limit 
Upper Explosive Limit 
Percent 
Parts per million 
Milligrams per cubic meter of air 
Central Nervous System 
Not Applicable 
Grams per milliliter 
Millirem 

Signs and Symptoms of 
Exposure 

Acute Chronic 

Lethargy, tremors 
Cancer 

and stomach cramps 

Caustic to skin and 
Cancer 

mucous membranes 

ACGIH = American Conference of Governmental Industrial Hygienists 

Attachment B Revision No. 00 

t) 

Target IP Specific 
Gravity 

Organs (eV) 
(g/ml) 

CNS, liver, and 
gastrointestinal NA NA 

tract 

Lung, kidney, 
NA 2.7 

and liver 

VP Flash 
LEL (rum Point VEL% 

Hg) (oF) 
o;o 

NA NA NA NA 

NA NA NA NA 
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ACCELERATD CORRECTIVE MEASURES 
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Sewage Lagoons Disposal Trenches 
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4-1G 

4-1H 

4-2 
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Summary of Additional Investigation Field QC Samples- SS-18 
Chromic Acid Spill Site 
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Radioactive Waste Burial Site 

Summary of Additional Investigation Field QC Samples- OT-37 
Early Missile Test Site 
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ACM 
AFB 
AFCEE 
AOC 
Bhate 
EDD 
ERPIMS 
HAFB 
LCL 
LCS 
mg/kg 
mg/L 
MS 
MSD 
NELAC 
PCS 
pCi/L 
pCi/g 
QA 
QAM 
QAPP 
QC 
RCRA 
RPD 
SOPs 
STL 
svoc 
SWMU 
TAL 
UCL 
!lg/kg 
!lg/L 
USACE 
USEPA 
voc 

LIST OF ACRONYMS 
Accelerated Corrective Measures 
Air Force Base 
Air Force Center for Environmental Excellence 
Areas of Concern 
Bhate Environmental Associates, Inc. 
Electronic data deliverable 
Environmental Resources Program Information Management System 
Holloman Air Force Base 
Lower Control Limit 
Laboratory Control Sample 
Milligrams per kilogram 
Milligrams per liter 
Matrix Spike 
Matrix Spike Duplicate 
National Environmental Laboratory Accreditation Conference 
Petroleum Contaminated Soil 
Pico Curies per Liter 
Pico Curies per gram 
Quality Assurance 
Quality Assurance Manual 
Quality Assurance Project Plan 
Quality Control 
Resource Conservation and Recovery Act 
Relative Percent Difference 
Standard Operating Procedures 
Severn Trent Laboratories, Inc. 
Semi-volatile Organic Compounds 
Solid Waste Management Unit 
Target Analyte List 
Upper Control Limit 
Micrograms per kilogram 
Micrograms per liter 
United States Army Corps of Engineers 
United States Environmental Protection Agency 
Volatile Organic Compound 
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PREFACE 

This Quality Assurance Project Plan Addendum (QAPP Addendum) has been developed to 
assure that sample collection, analyses, and evaluations are legally and scientifically defensible 
for the Accelerated Corrective Measures Work Plan, Soil Remediation at Multiple Sites, 
Holloman Air Force Base, NM (Bhate, September 2006) (ACM Work Plan). This document is 
an addendum to the Basewide Quality Assurance Project Plan, Holloman Air Force Base, New 
Mexico (Bhate, November 2003) (Basewide QAPP) and must be used in conjunction with that 
document. This document contains the site specific information for the work at the sites outlined 
in the ACM Work Plan. 

Revision Date: November 2006 Revision No. 00 v 



This page intentionally left blank. 

Revision No. 00 Revision Date: November 2006 

VI 



1 INTRODUCTION 

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of 
Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to conduct 
Accelerated Corrective Measures (ACMs) at several of the Solid Waste Management Units 
(SWMUs) and Areas of Concern (AOCs) at Holloman Air Force Base (HAFB), New Mexico. 
This document provides a QAPP Addendum that will serve as the primary analytical quality 
assurance (QA) document for the additional investigations and excavation of petroleum 
contaminated soil (PCS) and hazardous constituents including sludge grit and radionuclides at 11 
previously investigated sites. 

Several of the site will require additional investigations to fill in data gaps to completely identify 
and define the presumed PCS and/or hazardous constituent source areas. Once the source areas 
have been delineated, the primary objective of the ACM is to remove, through excavation, and 
properly dispose the PCS and/or hazardous constituent source areas. Groundwater conditions 
surrounding the various source areas will also be evaluated as described in the ACM Work Plan. 
See the Basewide QAPP (Bhate, 2003) and Soil Remediation at Multiple Sites Work Plan 
(Bhate, November 2006) for additional information on HAFB and the 11 sites included in this 
project. 
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2 PROJECT LABORATORY 

The primary analytical laboratory for this project will be Severn Trent Laboratories, Inc. of 
Denver, Colorado (STL). 

Severn Trent Laboratories - Denver 
4955 Yarrow Street 
Arvada, CO 80002 
Phone: 303-736-0134 
Fax: 303-431-7171 

The laboratory personnel who will be involved with this project include: 

Ms. Debra Henderer, STL-Denver Customer Service Manager 

Mr. Michael Schmitt, STL-Denver Quality Assurance Officer 

STL is cetiified by the National Environmental Laboratory Accreditation Conference (NELAC) 
and validated by USACE and has extensive previous experience in working on USACE and Air 
Force Center for Environmental Excellence (AFCEE) projects. The STL Quality Assurance 
Manual (QAM) and Standard Operating Procedures (SOPs) have been reviewed by Bhate and 
found to meet all the requirements for this project. The QAM and SOPs are available for further 
review if required. 
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3 DATA CATEGORIES 

The data use determines the required levels of data quality. The two levels of data quality 
established by the USACE are screening and definitive. Under this QAPP Addendum, the data 
to be generated under each level in these investigations are presented in Table 3-1 (Screening) 
and Table 3-2 (Definitive). The screening data will be generated in the field using field 
instruments. The definitive data generated by the laboratory will be presented with limited data 
deliverables (i.e. Level II data packages), using a 21 day tum-around-time for soil and 
groundwater samples collected during the additional investigations. All additional investigative 
definitive data produced by the laboratory will also be presented in an Environmental Resources 
Program Information Management System (ERPIMS) format electronic data deliverable (EDD). 
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4 DATA QUALITY ASSURANCE AND QUALITY 
CONTROL 

The general data quality assurance (QA) and quality control (QC) requirements for HAFB are 
presented in the Basewide QAPP. The field QC requirements for the additional investigations to 
be conducted are presented in Tables 4-lA through 4-lH. The project specific laboratory QC 
limits are listed in Table 4-2. 

All final definitive data will be reviewed and validated by a Bhate Senior Chemist based on the 
logic and guidelines of the United States Environmental Protection Agency (USEPA) National 
Functional Guidelines for Data Validation and the site specific laboratory QC limits presented in 
this QAPP Addendum. 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 
pH 
Conductivity 
Turbidity 
Temperature 

Volatile Headspace 

Revision Date: November 2006 

Table 3-1 
Summary of Screening Data 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Testing Method 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Soil Organic Vapor Analyzer (Flame Ionization Detector) 

Revision No. 00 Page 1 of 1 



ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

Chlorinated Herbicides 

Hexavalent Chromium (Cr(VI)) 

Organochlorine Pesticides 

Perchlorates 

Polychlorinated Biphenyls (PCBs) 

RCRA Metals 

Semi-volatile Organic Compounds (SVOCs) 

Total Petroleum Hydrocarbons (TPH) 

Target Analyte List (TAL) Metals 

Tritium eH) 
Volatile Organic Compounds (VOCs) 

Chlorinated Herbicides 

Organochlorine Pesticides 

Perchlorates 

PCBs 

RCRA Metals 

SVOCs 

Total Dissolved Solids (TDS) 

TPH 

Target Analyte List (TAL) Metals 
3H 

VOCs 
Notes: 

Table 3-2 
Summary of Definitive Data 

Matrix Preparation Method 

Soil USEPA Method 3510C 

Soil USEPA Method 7196A 

Soil USEPA Method 3510C 

Soil USEPA Method 6860 

Soil USEPA Method 3550B 

Soil USEPA Method 3550B 

Soil USEPA Method 3550B 

Soil USEPA Method 5030B and 3550B 

Soil USEPA Method 3050B 

Soil USEPA Method EPA 906.0M 

Soil USEPA Method 5035B 

Groundwater US EPA Method 351 OC 

Groundwater USEPA Method 3510C 

Groundwater USEPA Method 6860 

Groundwater USEPA Method 351 OC 

Groundwater USEPA Method 3010A and 7470A 

Groundwater USEPA Method 3520C 

Groundwater USEPA Method 160.1 

Groundwater US EPA Method 351 OC 

Groundwater USEPA Method 3010A and 7470A 

Groundwater USEPA Method EPA 906.0M 

Groundwater USEPA Method 5030B 

USEPA =United States Environmental Protection Agency 
RCRA = Resource Conservation and Recovery Act 

Revision Date: November 2006 Revision No. 00 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Analytical Method 
USEPA Method 8151A 

USEPA Method 7196A 

USEPA Method 8081A 

USEPA Method 6860 

USEPA Method 8082 

USEPA Methods 6010B and 7471A 

USEPA Method 8270C 

USEPA Method 8015M 

USEPA Methods 6010B and 7471A 

USEPA Method EPA 906.0M 

USEPA Method 8260B 

USEPA Method 8151A 

USEPA Method 8081A 

USEPA Method 6860 

USEPA Method 8082 

USEPA Methods 6010B and 7470A 

USEPA Method 8270C 

USEPA Method 160.1 

USEPA Method 8015M 

USEPA Methods 6010B and 7470A 

USEPA Method EPA 906.0M 

USEPA Method 8260B 

Page 1 of 1 



ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-1A 
Summary of Additional Investigation Field QC Samples 

OT-20 Sewage Lagoons Disposal Trenches 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

Herbicides by EPA Method 8151A 

PCBs by EPA Method 8082 

Pesticides by EPA Method 8081A 
Soil RCRA Metals by EPA Method 60108/7471A 

SVOCs by EPA Method 8270C 

TPH by EPA Method 8015M 

VOCs by EPA Method 82608 

Herbicides by EPA Method 8151A 
PCBs by EPA Method 8082 
Pesticides by EPA Method 8081A 

Groundwater RCRA Metals by EPA Method 60108/7470A 

SVOCs by EPA Method 8270C 

Total Dissolved Solids by EPA Method 160.1 
VOCs by EPA Method 82608 

Notes. 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA = Environmental Protection Agency 
PC8s = Polychlorinated biphenyls 
RCRA = Resource Conservation and Recovery Act 
SVOCs = Semi-volatile Organic Compounds 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

21 0 0 3 

21 0 0 3 

21 0 0 3 

21 0 0 3 

21 0 0 3 

21 0 0 3 
21 0 5 3 

3 0 0 1 
3 0 0 1 
3 0 0 1 

3 0 0 1 

3 0 0 1 

3 0 0 1 
3 0 1 1 

Revision No. 00 

Field Splits 

0 

0 

0 

0 

0 

0 
0 

0 
0 
0 

0 

0 

0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

2 26 

2 26 

2 26 

2 26 

2 26 

2 26 
2 31 

1 5 
1 5 
1 5 

1 5 

1 5 

1 5 
1 6 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-18 
Summary of Additional Investigation Field QC Samples 
OT-32 Collapsed Former Primate Research Area Sewers 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

SVOCs by EPA Method 8270C 

TAL Metals by EPA Method 6010B/7471A 

TPH by EPA Method 8015M 

Tritium by EPA Method 906.0M 

VOCs by EPA Method 82608 

SVOCs by EPA Method 8270C 
TAL Metals by EPA Method 6010B/7470A 

Groundwater Total Dissolved Solids by EPA Method 160.1 
Tritium by EPA Method 906.0M 
VOCs by EPA Method 82606 

Notes. 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
SVOCs = Semi-volatile Organic Compounds 
TAL= Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
MS/MSD =Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

24 0 0 3 

24 0 0 3 

24 0 0 3 

24 0 0 3 
24 0 5 3 

12 0 0 2 
12 0 0 2 

12 0 0 2 
12 0 0 2 
12 0 3 2 

Revision No. 00 

Field Splits 

0 

0 

0 

0 
0 

0 
0 

0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

2 29 

2 29 

2 29 

2 29 
2 34 

1 15 
1 15 

1 15 
1 15 
1 18 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-1C 
Summary of Additional Investigation Field QC Samples 

OT-38 Test Sled Maintenance Area 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

PCBs by EPA Method 8082 

RCRA Metals by EPA Method 60106/7471A 

Soil SVOCs by EPA Method 8270C 

TPH by EPA Method 8015M 

VOCs by EPA Method 82606 

PC6s by EPA Method 8082 
Perchlorates by EPA Method 6860 

Groundwater RCRA Metals by EPA Method 60106/7470A 

SVOCs by EPA Method 8270C 
Total Dissolved Solids by EPA Method 160.1 
VOCs by EPA Method 82606 

Notes: 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
PC6s = Polychlorinated biphenyls 
RCRA = Resource Conservation and Recovery Act 
SVOCs = Semi-volatile Organic Compounds 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
MS/MSD =Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

15 0 0 2 

15 0 0 2 

15 0 0 2 

15 0 0 2 
15 0 3 2 

3 0 0 1 
3 0 0 1 

3 0 0 1 

3 0 0 1 
3 0 0 1 
3 0 1 1 

Revision No. 00 

Field Splits 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

1 18 

1 18 

1 18 

1 18 
1 21 

1 5 
1 5 

1 5 

1 5 
1 5 
1 6 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE. NM 

Table 4-10 
Summary of Additional Investigation Field QC Samples 

OT-45 Old AGE Refueling Station 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

SVOCs by EPA Method 8270C 
Soil TPH by EPA Method 8015M 

VOCs by EPA Method 82608 

SVOCs by EPA Method 8270C 
Groundwater Total Dissolved Solids by EPA Method 160.1 

VOCs by EPA Method 82608 
Notes: 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA = Environmental Protection Agency 
SVOCs = Semi-volatile Organic Compounds 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

15 0 0 2 

15 0 0 2 
15 0 3 2 

5 0 0 1 
5 0 0 1 
5 0 1 1 

Revision No. 00 

Field Splits 

0 

0 
0 

0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

1 18 

1 18 
1 21 

1 7 
1 7 
1 8 

Page 1 of 1 



ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-1 E 
Summary of Additional Investigation Field QC Samples 

SS-12 Northeast Fuel Line Spill Site 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

RCRA Metals by EPA Method 6010B/7471A 

Soil 
SVOCs by EPA Method 8270C 

TPHs by EPA Method 80 15M 
VOCs by EPA Method 82608 

RCRA Metals by EPA Method 6010B/7470A 

Groundwater SVOCs by EPA Method 8270C 
Total Dissolved Solids by EPA Method 160.1 
VOCs by EPA Method 82608 

Notes: 
'Estimated, one trip blank will accompany every shipment of volatile samples 
EPA = Environmental Protection Agency 
RCRA = Resource Conservation and Recovery Act 
SVOCs = Semi-volatile Organic Compounds 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
MS/MSD =Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

15 0 0 0 

15 0 0 0 

15 0 0 0 
15 0 3 0 

3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 1 0 

Revision No. 00 

Field Splits 

0 
0 

0 
0 

0 
0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

1 16 

1 16 

1 16 
1 19 

1 4 
1 4 
1 4 
1 5 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-1F 
Summary of Additional Investigation Field QC Samples 

SS-18 Chromic Acid Spill Site 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

Hexavalent Chromium byEPA Method 7196A 

TAL Metals by EPA Method 6010B/7471A 
Soil SVOCs by EPA Method 8270C 

TPH by EPA Method 8015M 

VOCs by EPA Method 8260B 

TAL Metals by EPA Method 6010B/7470A 

Groundwater SVOCs by EPA Method 8270C 
Total Dissolved Solids by EPA Method 160.1 
VOCs by EPA Method 82608 

Notes. 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
SVOCs = Semi-volatile Organic Compounds 
TAL = Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

6 0 0 1 

6 0 0 1 

6 0 0 1 

6 0 0 1 
6 0 2 1 

4 0 0 1 
4 0 0 1 
4 0 0 1 
4 0 1 1 

Revision No. 00 

Field Splits 

0 

0 

0 

0 
0 

0 
0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

1 8 

1 8 

1 8 

1 8 
1 10 

1 6 
1 6 
1 6 
1 7 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-1G 
Summary of Additional Investigation Field QC Samples 

RW-42 Radioactive Waste Burial Site 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

SVOCs by EPA Method 8270C 

TAL Metals by EPA Method 6010B/7471A 
Soil TPH by EPA Method 8015M 

Tritium by EPA Method 906.0M 

VOCs by EPA Method 8260B 

SVOCs byEPA Method 8270C 
TAL Metals by EPA Method 6010B/7470A 

Groundwater Total Dissolved Solids by EPA Method 160.1 
Tritium by EPA Method 906.0M 

L__ --
c'-'QCs by EPA Method 8_260_8 ____ 

--·· ---

Notes: 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
SVOCs = Semi-volatile Organic Compounds 
TAL = Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
VOCs =Volatile Organic Compounds 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 

Revision Date: November 2006 

12 0 0 2 

12 0 0 2 

12 0 0 2 

12 0 0 2 
12 0 3 2 

3 0 0 1 
3 0 0 1 

3 0 0 1 
3 0 0 1 

L__ _3 __ - --- _ 0 ___ - L__ ___ 1 ___ 1 

Revision No. 00 

Field Splits 

0 

0 

0 

0 
0 

0 
0 

0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

1 15 

1 15 

1 15 

1 15 
1 18 

1 5 
1 5 

1 5 
1 5 
1 6 

Page 1 of 1 



ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Table 4-1H 
Summary of Additional Investigation Field QC Samples 

OT-37 Early Missile Test Site 

Number of Field Equipment 
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates 

PCBs by EPA Method 8082 

Perchlorates by EPA Method 6860 

Soil 
RCRA Metals by EPA Method 6010B/7471A 

SVOCs by EPA Method 8270C 

TPH by EPA Method 8015M 

VOCs by EPA Method 82608 

PCBs by EPA Method 8082 
Perchlorates by EPA Method 6860 

Groundwater RCRA Metals by EPA Method 6010B/7470A 

SVOCs by EPA Method 8270C 
Total Dissolved Solids by EPA Method 160.1 

VOCs by EPA Method 82608 
Notes. 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
PCBs = Polychlorinated biphenyls 
RCRA = Resource Conservation and Recovery Act 
SVOCs = Semi-volatile Organic Compounds 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 

Revision Date: November 2006 

32 0 0 4 

16 0 0 2 

16 0 0 2 

16 0 0 2 

32 0 0 4 
16 0 4 2 

10 0 0 1 
10 0 0 1 

10 0 0 1 

10 0 0 1 
10 0 0 1 

10 0 2 1 

Revision No. 00 

Field Splits 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 

0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

2 38 

1 19 

1 19 

1 19 

2 38 
1 23 

1 12 
1 12 

1 12 

1 12 
1 12 

1 14 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

VOCs by EPA Method 82608 
Acetone 
Benzene 
Bromo benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dibromoethane (EDB) 
Dibromomethane 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzne 
1 A-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
cis-1 ,2-Dichloroethylene 
trans-1 ,2-Dichloroethylene 
1, 1-Dichloroethylene 
1 ,2-Dichloroethane (total) 
1 ,2-Dichloropropane 
1 ,3-Dichloropropane 
2,3-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
1, 1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 

Revision Date: November 2006 

Table 4-2 
Summary of Laboratory QC Limits 

RL 
LCS 

Water 1 Soil 
Water I Soil LCL I UCL I LCL I 
IJQIL IJQ/kg % % % 

10 20 48 130 45 
1 5 77 118 76 
1 5 75 115 74 
1 5 78 118 77 
1 5 78 118 74 
1 5 74 121 75 
2 10 42 154 40 
6 20 57 120 58 
1 5 76 117 66 
1 5 80 120 79 
1 5 76 116 77 
1 5 80 120 69 
1 5 78 118 74 
1 5 76 116 74 
2 10 51 133 51 
1 10 78 118 77 
2 10 46 142 47 
1 5 76 116 80 
1 5 78 118 77 
5 10 65 117 60 
1 5 77 117 75 
1 5 77 117 77 
1 5 76 116 72 
1 5 75 115 74 
1 5 77 117 73 
2 10 56 140 42 
1 5 77 117 74 
1 5 74 120 62 
1 2.5 75 115 75 
1 2.5 80 120 82 
1 5 68 133 82 
1 5 78 118 80 
1 5 76 116 74 
1 5 75 115 72 
5 5 72 128 64 
1 5 76 116 77 
1 5 72 117 71 
1 5 75 115 76 
1 5 78 118 78 
1 5 73 123 69 

Revision No. 00 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 
% % % % 

184 48 130 41 
116 77 118 20 
114 75 115 20 
117 78 118 20 
125 78 118 20 
115 74 121 21 
149 42 154 24 
150 57 120 32 
130 76 117 21 
128 80 120 21 
124 76 116 21 
147 80 120 21 
114 78 118 20 
114 76 116 20 
155 51 133 25 
125 78 118 20 
148 46 142 24 
120 76 116 20 
117 78 118 20 
120 65 117 22 
115 77 117 20 
117 77 117 20 
112 76 116 20 
114 75 115 20 
113 77 117 23 
178 56 140 24 
114 77 117 21 
142 74 120 20 
115 75 115 20 
127 80 120 24 
143 68 133 20 
120 78 118 20 
114 76 116 20 
112 75 115 20 
144 72 128 24 
117 76 116 20 
120 72 117 20 
123 75 115 21 
118 78 118 26 
125 73 123 25 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 
% % % 
45 184 28 
76 116 20 
74 114 22 
77 117 21 
74 125 20 
75 115 20 
40 149 22 
58 150 32 
66 130 22 
79 128 22 
77 124 20 
69 147 20 
74 114 20 
74 114 22 
51 155 20 
77 125 25 
47 148 22 
80 120 20 
77 117 28 
60 120 20 
75 115 20 
77 117 20 
72 112 20 
74 114 20 
73 113 22 
42 178 28 
74 114 20 
62 142 20 
75 115 20 
82 127 20 
82 143 20 
80 120 20 
74 114 20 
72 112 20 
64 144 20 
77 117 20 
71 120 20 
76 123 20 
78 118 20 
69 125 25 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

2-Hexanone 
Isopropyl benzene 
Methyl chloride 
4-Methyl-2-pentanone 
Methyl tert butyl ether 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1, 1 ,2-Tetrachloroethane 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1 ,2,3-Trichloropropane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m-Xylene & p-Xylene 
a-Xylene 
Xylenes, Total 
4-Bromofluorobenzene (surr) 
1 ,2-Dichloroethane-04 (surr) 
Toluene-DB (surr) 
Dibromofluoromethane (surr) 
SVOCs by EPA Method 8270C 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

Revision Date: November 2006 

Table 4-2 
Summary of Laboratory QC Limits 

RL 
LCS 

Water I Soil 
Water I Soil LCL I UCL I LCL I 

5 20 57 121 58 
1 5 71 111 71 
1 5 71 119 76 
5 20 65 118 62 
5 20 58 116 69 
5 5 62 121 65 
1 5 76 116 79 
1 5 77 117 77 
1 5 77 117 76 
1 5 73 119 68 
1 5 77 117 71 
1 5 73 120 72 
1 5 66 123 69 
1 5 73 121 73 
1 5 78 118 67 
1 5 76 116 69 
1 5 78 122 78 
2 10 63 135 50 
1 5 72 120 72 
1 5 77 117 78 
1 5 77 117 77 
1 5 49 136 45 
2 2.5 78 118 77 
1 2.5 77 117 77 
2 5 77 117 77 
-- -- 78 118 76 
-- -- 70 127 58 
-- -- 83 125 80 
-- -- 77 119 75 

IJQ/L IJQ/kg % % % 
10 330 53 120 52 
10 330 54 120 53 
10 330 56 120 57 
10 660 54 120 55 
10 660 57 120 52 
10 660 52 120 54 
10 660 53 120 50 
10 660 53 120 54 
10 330 52 120 49 
10 66Q_- 49 120 48 

Revision No. 00 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 
136 57 121 25 
111 71 111 20 
116 71 119 20 
130 65 118 22 
129 58 116 21 
113 62 121 32 
120 76 116 20 
117 77 117 20 
116 77 117 20 
119 73 119 20 
111 77 117 20 
113 73 120 20 
113 66 123 29 
116 73 121 25 
143 78 118 20 
109 76 116 21 
118 78 122 20 
155 63 135 20 
122 72 120 23 
126 77 117 20 
125 77 117 20 
148 49 136 24 
117 78 118 20 
117 77 117 20 
117 77 117 20 
127 -- -- --
140 -- -- --
126 -- -- --
121 -- -- --
% "'o "'o % 

120 53 120 30 
120 54 120 30 
120 56 120 30 
120 54 120 30 
120 57 120 30 
120 52 120 30 
120 53 120 30 
120 53 120 30 
120 52 120 30 
120 49 120 30 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix S_l)ike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

58 136 29 
71 111 20 
76 116 21 
62 130 25 
69 129 20 
65 113 38 
79 120 22 
77 117 20 
76 116 20 
68 119 21 
71 111 20 
72 113 20 
69 113 31 
73 116 26 
67 143 20 
69 109 20 
78 118 20 
50 155 33 
72 122 21 
78 126 20 
77 125 21 
45 148 24 
77 117 20 
77 117 20 
77 117 20 
-- -- --
-- -- --
-- -- --
-- -- --
"'o "'o "'o 
52 120 30 
53 120 30 
57 120 30 
55 120 30 
52 120 44 
54 120 30 
50 120 31 
54 120 30 
49 120 30 
48 120 30 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
4-Chloroaniline 
4-Chloro-3-methyl phenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( 1 ,2,3-cd)pyrene 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 

Revision Date: November 2006 

Table 4-2 
Summary of Laboratory QC Limits 

RL 
LCS 

Water I Soil 
Water I Soil LCL I UCL I LCL I 

10 660 37 120 47 
10 660 48 120 51 
10 660 52 120 53 
20 660 55 120 49 
20 1,600 48 120 49 
10 330 -- -- 54 
20 1,300 52 120 28 
20 1,300 63 120 57 
10 330 47 120 53 
10 660 57 120 53 
10 660 56 120 55 
10 660 56 120 55 
10 660 54 120 55 
10 660 58 120 56 
20 660 52 120 57 
20 1,300 29 120 34 
10 660 59 120 53 
20 660 61 120 57 
10 660 41 120 53 
20 660 61 120 57 
60 3,300 37 126 30 
60 3,300 30 136 15 
20 660 51 120 53 
20 660 42 125 53 
20 660 47 120 54 
20 660 49 120 55 
10 660 57 120 55 
10 660 53 120 51 
10 660 40 120 48 
10 660 10 120 35 
10 660 36 120 46 
10 660 56 120 54 
10 660 54 120 55 
10 660 50 120 51 
20 660 54 120 53 
10 660 46 120 50 
50 3,300 44 120 50 
50 3,300 49 120 35 
50 3,300 39 120 44 
20 660 41 120 49 
20 660 51 120 53 

Revision No. 00 

Matrix Spike Water 
MS Recoverv I MSD 

UCL LCL I UCL I RPD 

120 37 120 30 
120 48 120 30 
120 52 120 30 
120 55 120 30 
120 48 120 30 
120 -- -- --
120 52 120 30 
120 63 120 30 
120 47 120 30 
120 57 120 30 
120 56 120 30 
120 56 120 30 
120 54 120 30 
120 58 120 30 
120 52 120 30 
120 29 120 30 
120 59 120 30 
120 61 120 30 
120 41 120 30 
120 61 120 30 
120 37 126 30 
120 30 136 30 
120 51 120 30 
120 42 125 30 
120 47 120 30 
120 49 120 30 
120 57 120 30 
120 53 120 30 
120 40 120 30 
120 10 120 30 
120 36 120 30 
120 56 120 30 
120 54 120 30 
120 50 120 30 
120 54 120 30 
120 46 120 30 
120 44 120 30 
120 49 120 30 
120 39 120 30 
120 41 120 30 
120 51 120 30 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recoverv T MSD 

LCL I UCL I RPD 

47 120 30 
51 120 30 
53 120 30 
49 120 30 
49 120 30 
54 120 30 
28 120 30 
57 120 30 
53 120 30 
53 120 30 
55 120 30 
55 120 35 
55 120 30 
56 120 30 
57 120 30 
34 120 30 
53 120 30 
57 120 30 
53 120 30 
57 120 30 
30 120 30 
15 120 34 
53 120 30 
53 120 30 
54 120 30 
55 120 30 
55 120 30 
51 120 30 
48 120 30 
35 120 30 
46 120 30 
54 120 30 
55 120 30 
51 120 30 
53 120 30 
50 120 30 
50 120 30 
35 120 30 
44 120 30 
49 120 30 
53 120 30 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

4-Nitrophenol 
N-Nitrosodiphenylamine 
n-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Fiuorobiphenyl (surr) 
2-Fiuorophenol (surr) 
2,4,6-Tribromophenol ( surr) 
Nitrobenzene-d5 (surr) 
Phenol-d5 (surr) 
Terphenyl-d14 (surr) 
Organochlorine Pesticides by EPA Method 8081A 
Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
alpha-Chlordane 
gamma-Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan-1 
Endosulfan-11 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Tetrachloro-m-xylene (surr) 
Decachlorobiphenyl (surr) 

Revision Date: November 2006 

Table 4-2 
Summary of Laboratory QC Limits 

RL 
LCS 

Water I Soil 
Water I Soil LCL I UCL I LCL I 

50 3,300 49 120 41 
10 660 58 120 55 
20 660 46 120 51 
60 3,300 52 120 30 
10 660 57 120 58 
10 660 52 120 54 
10 660 56 120 50 
20 660 -- -- 56 
20 660 52 120 50 
-- -- 49 120 --
-- -- 51 120 --
-- -- 57 120 --
-- -- 48 120 --
-- -- 51 120 --
-- -- 61 120 --

IJQ/L IJQ/kg % % % 
0.05 1.7 45 115 72 
0.05 1.7 72 115 62 
0.05 1.7 70 118 63 
0.05 1.7 57 104 59 
0.05 1.7 71 118 66 
0.05 1.7 74 114 72 
0.05 1.7 72 112 71 
0.05 1.7 76 117 70 
0.05 1.7 72 112 74 
0.05 1.7 58 119 63 
0.05 1.7 74 118 74 
0.05 1.7 75 115 72 
0.05 1.7 75 118 74 
0.05 1.7 69 117 71 
0.05 1.7 71 115 71 
0.05 1.7 73 113 64 
0.05 1.7 71 121 74 
0.05 1.7 52 115 71 
0.05 1.7 74 114 73 
0.1 3.3 62 116 66 
2.5 170 83 142 51 
-- -- 57 122 72 
-- -- 38 116 68 

Revision No. 00 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 

120 49 120 30 
120 58 120 30 
120 46 120 30 
120 52 120 30 
120 57 120 30 
120 52 120 30 
120 56 120 30 
120 -- -- --
120 52 120 30 
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
% % % % 

112 45 115 33 
110 72 115 50 
114 70 118 50 
105 57 104 50 
116 71 118 26 
112 74 114 50 
114 72 112 50 
118 76 117 50 
117 72 112 50 
122 58 119 25 
119 74 118 22 
113 75 115 50 
117 75 118 50 
126 69 117 50 
114 71 115 39 
104 73 113 50 
120 71 121 50 
117 52 115 27 
113 74 114 50 
117 62 116 50 
139 83 142 29 
117 -- -- --
120 -- -- --

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

41 120 30 
55 120 36 
51 120 30 
30 120 30 
58 120 30 
54 120 30 
50 120 38 
56 120 30 
50 120 30 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
% % % 
72 112 50 
62 110 17 
63 114 17 
59 105 19 
66 116 24 
72 112 18 
71 114 21 
70 118 20 
74 117 15 
63 122 29 
74 119 25 
72 113 26 
74 117 20 
71 126 22 
71 114 30 
64 104 90 
74 120 20 
71 117 18 
73 113 18 
66 117 23 
51 139 23 
-- -- --
-- -- --
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

PCBs by EPA Method 8082 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Decachlorobiphenyl (surr) 
Tetrachloro-m-xylene (surr) 
Chlorinated Herbicides by EPA Method 8151A 
2,4-D 
Dalapon 
2,4-DB 
Dicamba 
Dichloroprop 
Dinoseb 
MCPA 
MCPP 
2,4,5-TP (Silvex) 
2,3,5-T 
DCAA (surr) 
Perchlorate by EPA Method 6860 
Perchlorate 
Metals by EPA Method 6010B/7470A/7471A 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
1';1a119_anese 

Revision Date: November 2006 

Table 4-2 
Summary of Laboratory QC Limits 

RL 
LCS 

Water I Soil 
Water I Soil LCL I UCL I LCL I 
IJQ/L mg/kg % % % 
1.0 10 61 125 71 
1.0 10 -- -- --
1.0 10 -- -- --
1.0 10 -- -- --
1.0 10 -- -- --
1.0 10 -- -- --
1.0 10 63 129 65 
1.0 -- 29 143 68 
-- -- 41 117 67 

IJQ/L IJQ/kg % % % 
4.0 80 15 140 32 
2.0 40 51 141 11 
4.0 80 63 148 51 
2.0 40 53 153 11 
4.0 80 39 136 78 
0.6 12 10 142 5 
400 8,000 50 150 54 
400 8,000 67 141 65 
1.0 20 45 165 48 
1.0 20 29 168 24 
-- -- 39 135 31 

IJg/L IJg/kg % % % 
0.10 1.00 69 138 58 
IJg/L mg/kg % % % 
100 10 87 111 82 
10 1.5 88 108 82 
15 2 88 109 85 
10 1 92 112 87 
5 0.5 89 113 84 
5 0.5 88 111 87 

200 20 90 111 82 
10 1.5 90 113 84 
10 1 89 111 87 
15 2 86 112 88 

100 15 89 116 87 
9 0.8 89 109 86 

200 20 92 113 90 
10 1 90 110 88 

Revision No. 00 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 

% % % % 
118 53 130 30 
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

123 58 150 30 
125 -- -- --
129 -- -- --
% % % % 
97 15 140 30 
87 51 141 30 
108 63 148 30 
87 53 153 30 
180 39 136 30 
166 10 142 30 
135 50 150 30 
135 67 141 30 
119 45 165 30 
98 29 168 30 
105 -- -- --
% % % % 

146 52 141 20 
% % % % 

116 83 119 25 
102 81 124 25 
104 84 124 25 
112 85 120 25 
114 79 121 25 
107 82 119 25 
114 48 153 25 
114 73 135 25 
108 82 119 25 
109 82 129 25 
124 52 155 25 
107 89 121 25 
110 62 146 25 
109 79 121 25 

----------

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
71 118 36 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
65 123 36 
-- -- --
-- -- --
% % % 
32 97 40 
11 87 50 
51 108 50 
11 87 50 
78 180 50 
5 166 50 

54 135 50 
65 135 50 
48 119 40 
24 98 40 
-- -- --
% % % 
37 170 20 
% % % 
50 200 30 
20 200 30 
76 111 30 
52 159 30 
72 105 30 
40 130 30 
43 165 30 
70 200 30 
72 106 30 
37 187 30 
70 200 30 
70 200 30 
64 145 30 
40 200 30 
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ACCELERATED CORRECTIVE MEASURES 
MULTIPLE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Parameter 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Hexavalent Chromium by EPA Method 7196A 
Cr(VI) 
Tritium by EPA Method 906.0 
Tritium 
Total Petroleum Hydrocarbons (TPH) by EPA Method 8015M 
TPH-GRO (C6-C1 0) 
aaa-Trifluorotoluene ( surr) 
TPH (C10-C22) 
TPH (>C22-C36) 
o-Terphenyll (surr) 
Total Dissolved Solids by EPA Method 160.1 
Total Dissolved Solids 

Notes: 
IJg/kg = Micrograms per kilogram 
IJg/L = Micrograms per liter 
EPA= United States Environmental Protection Agency 
LCL = Lower Control Limit 
LCS = Laboratory Control Sample 
mg/kg = Milligrams per kilogram 
mg/L = Milligrams per liter 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 

Revision Date: November 2006 

Table 4-2 
Summary of Laboratory QC Limits 

RL 
LCS 

Water I Soil LCL 

0.2 0.033 
40 4 

3000 300 
15 1.3 
10 1 

1000 500 
15 1.20 
10 2 
20 3 

IJQ/L mg/kg 
-- 0.10 

pCi/L pCi/g 
500 1.00 

IJQ/L mg/kg 
25 1.2 
-- --

250 4.0 
1000 4.0 

-- --
mg/L mg/kg 

10 --

pCi/g = picocurie per gram 
pCi/L = picocurie per liter 
RL = Reporting Limit 

88 
89 
89 
90 
86 
90 
88 
91 
84 
% 
--
% 
79 
% 
79 
82 
115 
115 
50 
% 
86 

Water 

I 

RPD = Relative Percent Difference 
UCL = Upper Control Limit 

UCL 
111 
111 
114 
110 
120 
117 
108 
111 
111 
% 
--
% 

108 
% 

149 
110 
31 
31 
115 
% 

106 

VOCs =Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
PCBs = Polychlorinated biphenyls 
GRO -Gasoline range organics 

Revision No. 00 

I 
I 

Soil 
LCL I 
88 
87 
89 
83 
87 
90 
84 
88 
76 
% 
85 
% 
84 
% 
85 
77 
56 
56 
49 
% 
--

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 
111 88 111 10 
108 84 120 25 
109 76 132 25 
103 71 140 25 
114 75 141 25 
112 70 203 25 
106 90 116 25 
108 85 120 25 
114 60 137 25 
% % % % 

115 -- -- --
% % % % 

103 43 150 40 
% % % % 

153 79 149 27 
123 -- -- --
115 50 115 31 
115 50 115 31 
115 -- -- --
% % % % 
-- 86 106 20 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 
88 111 30 
61 126 30 
56 172 30 
76 104 30 
75 141 30 
78 111 30 
78 101 30 
50 169 30 
70 200 30 
% % % 
30 150 19 
% % % 
67 127 40 
% % % 
85 153 30 
-- -- --
56 115 30 
56 115 30 
-- -- --
% % % 
-- -- --
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USACE I NAVFAC I AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USACE supersedin,J 
UFGS-02111 (September 2001! 

GUIDE SPECIFICATION FOR CONSTRUCTION 
************************************************************************** 

DIVISION 02 SITE C('t!STRUC:Tl Oll 

SECTION 02111 

EXCAVATION .1\ND HANDLING OF CONTlWJitJATED t'IATERTAL 

.l i·' r,; /EREtJCES 
HI·.:Ac.:UPl·:t'iF:NT Mm L•i\'fHEllT 

fvJea~JU rr.:mcnL 
") ... / 

1.2.::.?. Flnckfillin<J 

1.?..2 l Stockpiling 
1 . 3 S UBtvJJ TT1\.LS 

1. 4 ~JURVEYS 

1.5 REGULATORY REQUIREMENTS 
l. 5. 1 Penni ts and Licenses 
1.5.2 Air Emissions 

1.6 DESCRIPTION OF WORK 
1.7 CHEMICAL TESTING 
1.B SCHEDULING 

PART 2 PRODUCTS 

2.1 EJACKFTLL 
?. . 2 PILL REt>PONSE HA'J'l•;RLALS 

PARr 3 EXECUTTON 

09103 

3.1 ;.;;·:l:''d'!Nr·; :·:TPTlCI'UFI:::; 1\N!J UT[J,J'rtL:: 

3. :' CLEARTNG 
:l. r~ON'I'AHJNATELJ f•ll\'J'J::R IAL REWJI!AI. 

l . '.? 
3. 3. 3 

Excavation 
Shoring 

J.l.4 Dewatering 
3.4 CONFIRMATION SAMPLING AND ANALYSJS 
3.S CONTAMINATED MATERIAL STORAGE 

3.5.1 Stockpiles 
3.5.2 Roll-Off Units 
3.5.3 Liquid Storage 

3.6 SAMPLING 
3. 6 .1 Sampling of Stored Material 
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. t) . :~ 

:L G. 3 
Sampling Liquid 
SarnpJ ing BeneaLh Su)rage Units 

::.,·.· :;c;r:: ,;,J]j(~ 

'\;nt· i L~m.-:~.t- i.c)n Tf~~:_;c. R~--?tntlL:·~ 

L;;.J ·f 
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•*****~**********************************************************k******** 

USACE ! NAVFAC I AFCESA UFGS- 02111 (September 2003) 

Preparing Activity: US ACE Superseding 
UFGS-02111 (September 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
*****************************************k******************************** 

SECTJt)tJ 1:~LTI 

EXCAVATION l\l:lD HANDT.HJG OF CClNTi\fviiNATED fviATERTAL 

09/03 

******************************************************************~******* 

NOTE: This guide specification covers the 
requirements for excavation, handling, and temporary 
storage of contaminated material. 

Cornmt'::nt.s an.d auggt:~sLi.ur1..::..:: :: .. n chi fJ guid0 spt~ci fir_~ation 

are welcome and should be directed to the technical 
proponent of the specification. A listing of 
t,l:;:ll!\LC~ct) L?lOIJ'Ylf•i!l:.n, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a £:X:.itcsr:\t1. ... Char~ J\i;qqcc;t~. f<:r:P) . 

Use of electronic communication is encouraged. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

********************************~***************************************** 

Pi\RT 1 CENERAL 

********************************************************K***************** 
NOTE: The following information should be shown on 
the project drawings: 

a. Overall site plan, borrow areas, stockpile 
areas, storage areas, security requirements, special 
shoring requirements, boring logs, and access routes. 

b. Individual site plans of each area of 
contamination with site features such as buildings, 
roads, utilities, topography, trees, shrubs, surface 
conditions, etc. 

c. Limits of pavement removal, fence removal, and 
the location of ancillary equipment to be removed. 

All specific chemical testing procedures (including 
air emissions analysis) should be addressed in the 
Sampling and Analysis Plan required by Section 01450 
CHEMICAL DATA QUALITY CONTROL. 

SECTION 02111 Page 3 



When applicable, the use of onsite field screening 
or field analysis (supported at a prescribed 
frequency by fixed laboratory analysis) should be 
encouraged to avoid prolonged delays or equipment 
downtime. Details on the appropriate application 
and use of field analyses can be found in Appendix H 
of EM 200-1-3. 

**********************~**~***************************************"********* 

************************************************************************** 
NOTE: Issue (date} of references included in 
project specifications need not be more current than 
provided by the latest guide specification. Use of 
Specsintact automated reference checking is 
recommended for projects based on older guide 
specifications. 

************************************************************************** 

I l , : t , ,· 1l: ~ ~ :. i it L l ' t IJ i ;; L 
( i \ ' ' .:) ; t•.· 

Tlw pub.Li.::at~ inn~l d r e n' f e:rrt?d t~ () wi t~ h i rt l h•.c ~- ": ::. ~ .. by •· he ·~ 

ASTM INT8RNAT[ONAL IA3TMJ 

AST!-1 D 2167 

ASTt<l D 2487 

'' "t.·. 

{~;;)CO) Dt:::usiLy and Unit: ~Vf~i'~:;hL 

Place by the Sand Cone Method 

(2002) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-rn/cu.m.)) 

.i Jl 

(1994; R 2001) Density and Unit Weight of 
Soil in Place by the Rubber Balloon Method 

(2000) Soils for Engineering Purposes 
(Unified Soil Classification System) 

(200!) Density of Sod and :-;oi 1 ~l\<Jgregate 
.in Place by Nuclear Method:; (:olla l.Low DepLh! 

(1963; p 

Soils 
2002) Particle Size Analy:;is ot 

(.L99J; R 2003) Field Logging of Subsurface 
Explorations of Soil and Rock 

(2000a) Laboratory Compaction 
Chatacteristics of Soil Using Standard 
Effort (12,400 ft~lbf/cu. ft. (600 
kN-m/cu. m.)) 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

E~l 3 8 5 -1-1 (2003) Safety and Health Requirements 
Manual 
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-10 CFF ' ) De~~>i:Jnali:_;n, f~2.portablc QuantiL.ic:o! ~r:d 

n c t-_ -L c i c ::t t i :~~ n 

***~***********k*k****k***********t****"•********************************** 

NOTE: These paragraphs should be deleted if the 
work: is in one lump-sum contru.ct price. Coordinate 
requirements of these paragraphs with the bidding 
schedule. 

************************************************************************** 

FOTE: Hodity lllis !-'aragVlf'll if tlE• method of 
payment will be on a weight basis. 

************************k********•*****•**~******************************* 

·. ;..;.: ,·1 \'d t· .L·")l1 

, : ul, j r:t• · · 

i L r • r_ tdn:-:r··~l·:·.(t~."icn ;:__;ha.l·l. t:l': Ld~·;121l c·r: ~be 

•!l: .. ~o~ll:c-~~~>J !!1dt:C:J i.c1! in t·~tdt·J: f';l t 

1u:r.-· ('jf ·~CAlt dminat(}d liklt:er:i...~t.l 

t:~:XCrl'lclt:~:d .:Jh,·-tl ~ bt~ bcl:--3t~d c,n cron~·:! t-;t·c·L lonaL \h)Lumc~ detet.·mination Leflect.ing 
t'JlF! d.i.ft~nmtial bct.v/(:en the oc.igi.nal elevaticrns of Lhe top ol the 
eont.<cFnLnatr·,d rnate.rial and the fi.rnl cdevation.s after· removal o£ Lhe 
r:ontam.ind~J~d tndt.•.~r i c1 l r~T~?a3LlLC·nu~~nt tor betckf.i ll.in9 uf excavaLt:cl rJrf:.ds 

shall be based on in-place cubic meters yatds of compacted fill. 
Measurement for construcL.i.on of stockpile areas shall be based on the 
n>>mber ot square meters yards of c;Lockp t le l irwr constructed_ 

1.2.2 Pa}"ment 

l. 2- ;>' Excavation and Transpor-tdl~iurJ 

CompPnsation for e.xc;::tvation <J.nd unsLLt:; 
material will be paid as a un1t cost 
t..)th•:.t· ict:rt\3 llL'ldnnldl to exc.J.\.lt_ic.rl ,.r 

:::r>:~r: if i ,. 11r; 1 t= 

transportation of contaminated 
This unit cost shall include any 

::lr.:;k l J l!ltJ 

C~Jmt:·o:::~n·;jat i~Jn f.::;r- bacLL L 1 

condit. [oninq, ba:·k t i. ll i nq, 
paid :1.; :~icq.' unit 

l. 2. 2. 

J !Jclll<fl i n<J not defined ~~s !Ltv til'] " 

:_;oll I.Ll!Lci)'Zlrt,:~r.icrn ot backfiLl, backfiU 
,--nmpa,·t i ,;u, nd cl"'ot·:ochnical testing w.i ll 

soil 
be 

Compensat.ion for cunst.tuc~tiun of sLuckpiJ.c areas will be paid for as a unit 
cost. This unit cost shall include all aspects of grading, preparation, 
handling, placement, maintenance, removal, treatment, and disposal of 
stockpile cover materials and liner materials and all other items 
incidental to construction of stockpiles. 
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************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Hanagement System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
DiatJ.·ict Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office. Codes 
following the •G• typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
for Navy projects. 

*****~*******************************************•************************ 

Government approval is required for submittals with a "G" designation; 
submictals not having a "G" designation are [for Contractor Quality Control 
approval.) [for information only. When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the Government.] The following shall be submitted in accordance with 
Sp,: t ion D 1. 3 3 0 SURMITTJ\L PROCEDURES: 

Separate cross-sections of each area before and after excavation 
and after backfilling. 

S 1l Cl Product Data 

\~ark Plan; G, 

Work Plan within [30] calender days after notice to 
proceed. No work at the site, with the exception of site 
inspections and surveys, shall be performed until the Work Plan is 
approved. The Contractor shall allow [30] [ _____ ] calender days 
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iL t_Le ~iclt~dulR for Lhe Go• . .:ernm~2nt 1 S re\'iew. No ~icljust-rn~nt for 
cim,::: or 111oney •,..;iJl Ce made if rc:submittals of tJll-:' \';nrl::_ t)J.:·i.ll :~rr_~ 
'-''•Iuir·:·d <itt·' t u dcficicr:ci 
t l ~tn ~-;h,-:ll i_n:;lu~!c:: 

h~rir:J ut sid~ w~ll slopes propoccd. 

,J 

n .Stor<-l'Je methods and locations f,::.r liquio and solid 
c:untcuninatcd material. 

[. Borrow sotlr"CE"S and hau.l routes. 

l 1 ; l ~' J' ' I . i, l -~:: ' : f~ 

·: 1 !· t ·o 1 

!iackfilJ; c;, 

C:onfinn:-lt·ion Sampling ?tnd i\n?t.lysis; r;, 
San~ling of Stored Materia] G, 
Sampling Liquid; G, 
Compaction; G, [ 

Surveys :;hall he performed immediately prior to and after excavation of 
co~~~rnir1a~~d materiAl to determine the voltilliC of contarnir1nted matcriil1 
t' ttv''/·' :dtilll also be pc:tfuJmcd immediately after backfill ::,t 

:_t::tLi·)ll. Tllt: C't~Jntc?..cto:r ;..Jh-::111 rU'/ide cro~.-JS-·st~cl.ion;~ un [7.C} 

cl [::',] [ tocJl. int,:t'hllD ,:md at: break point.s tur all 
-~i.lf .. -1r,~tt.t) l)r_Hd.t.i~_;lLS of i2Ull[l.tm.J.tj_un ~dmples shall also he surveyed 

;Ill :;t ''r llk· '1t l',vin\'f~J Sur~/~.::y~-; ;_;fl-:·lll be per:torrned Ln ac t'd::inc .. ~ wjt~Jl 
,I},_' 

**k***************~******************************************************* 

NOTE: Include additional site specific requirements 
in this paragraph, 

************************************************************************** 

The Contractor shall obtain required federal, state, and local permits for 
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exca·~atiorl anrl storage of cor1tamin~ted mat~r·ial 
.;:. t nu add it icn1al co~:Jl." to l_}h~ r_;o,:"c~rnmcnt _ 

Permit.s shall. i_~c ubt.ai.n~d 

********************************~***************************************** 

NOTE: An air pathway analysis should be performed 
during design to determine what air monitoring and 
controls are required. Guidance on air pathway 
analyses is provided in EP 1110-l-21 Air Pathway 
Analysis for the Design of Hazardous, Toxic, and 
Radioactive Waste (HTRW) Remedial Action Projects. 
Specify perimeter air monitoring requirements in 
Section 01355 ENVIRONMENTAL PROTECTION. 

************************************************************************** 

Air emissions shcill be monitored HIId controlled in accordance with Section 
OlJS.S. 

NO'l'E: Include any pertinent information regarding 
project/site conditions in this paragraph, the 
appendices to the specifications, or on the drawings. 

If oversize material such as debris and foundations 
are present, the specification should describe 
treatment, handling, and disposal requirements for 
this material. Measurement and payment procedures 
should also be described for this material. 

If clean soil overlies the contaminated material, 
the specification should describe how this material 
will be measured, removed, stored, and tested to 
verify they are clean. 

************************************************************************** 

The work shall consist of excavation and temporary storage of approximately 
cubic meters yards of contaminated material. Approximate locatiorts 

of contaminated material are shown on the drawings. Characterization data 
on the nature and extent of the contaminated material is shown ir1 Appendix 

I. Su1J:Clllrtaccc co[l(litions Lll"B shown [on the drawill<:JS] [in llppend.ix 
I] The ConLract.ur· llhall subrni t a \A/ork Plan as specified in liFe 

:;ubrn t:Ullu para9raph. Tlle C'unt.rac:t.i.nCj Officer shall be nul,jfiecl vJil.hin 
[~4] [ 1 houuc;, and befon' c~xcnvat: ion, i. f cnntnminatcd m;)t.<H i.cd \ .·: 
di.scc.vr~red--that has not been pn:vi.ously ident:ifi.ed or i_( nLher 
discrepancies betwe,c;n data provirled and actual field condi.r.ions ;_nc 
discovered. Backfill material is [not available onsite] [available onsiLc 
and typically consists of l ]] . Ground water .is approxim<lLely 
meters teet below pre-excavation ground surface. 

1.7 CHEMICAL TESTING 

Required sampling and chemical analysis shall be conducted in accordance 
with Section 01450A CHEMICAL DATA QUALITY CONTROL. 
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t:r:0c:•Jr sl1all r1otif}· tl1~ Co;~tractinq [ficor r1cic?r :1~,. 

r )"} . r::_~ ::J tr:t l" t: <_) [ !:~XC<~ ~:at i. (At (_; ~: ~:,·;;-!: a.i"li ir l·:-l t cd ma ~ ~ l" j d l TL':~ 

-'~: r .. , ~i ::,f£ic~r '-'iiJJ.] f•:::cnt.r.:-lctc•L ::;h.:tl11 L,~ l··:.~~;r:''-;n;:;j_f:;J.>:; ~cr 'Lt.·:ct..l: '.r 

c.:.~· ;1,·: t ·,' :tJ'-~;v·i"::~> _L11 ;Jc.:C,).J:c.l:.-.rL.>.:..: v;i ~.ll Ltl~.: -:..f-:r·l i:..~~Jl::J1e rr.:poc:: i.n~~j 

t • -, ··l u i t c n,•:.: n t ~::; . 

*k**k**************************************k****************************** 

NOTE: If contaminated material removal is part of a 
larger project and a backfilling specification is 
needed for the project as a whole, refer to another 
specification such as Section 02315 EXCAVATION, 
FILLING AND BACKFILLING FOR BUILDINGS for Buildings, 
for backfill requirements and delete the following 
paragraphs . 

. 1.n :n;:-,ny c:C1.nf:n, th~:.~ degree Clf enrJincc~rjnJ control of 
the materials used as backfill may not need to be aa 
stringent as described in this paragraph. In other 
cases, such as under pavements, special compaction 
and material requirements may apply and the 
specification will need to be revised to address 
these 8pecial requirements or another specification 
section should be referenced. 

Backfill and topsoil brought in from offsite is 
usually tested to verify the material is clean. 
Quality assurance samples taken by the Government 
may also be prudent to verify the seller's claims by 
analyzing for target analytes. Backfill is commonly 
tested for the site specific contaminants being 
cleaned up and/or is baaed on suspicion of 
contamination at the site from which the backfill is 
originating. 

At some sites, previously contaminated material 
which has been removed from the excavation is reused 
as backfill following treatment to remove the 
contaminant of concern. 

*~**k********••*********************************************************** 

,--1[;11 nidJ·cial :3hal1 b•' ubLaineed (lJJtn IUtL: luc<1tion ind·icCltcrJ c•n t.hc 
lt ill:J:3) [ottsi.t:r' sources e1pproved hy th•-' Contracting Officer]. Backfill 
·!Lt!1 L•:c: • .. las:oi.ficcl in accordance with ASTH lJ :?.48'1 as GW, GP, GM, GC, S\-J, 
';P ,;:· t-1!,, HH, cr., or CH and f3hd1 ·1 be f1ee trom roots and or:.lwr 
C·r:pui•; mdLLr,•r, trdsh, debris, Ein<JVI, 1ce or frozen materials. Backfill 
rnd:·•Ji·.l' hall be tested for the parameters listed below at a frequency :;t 

c<l<•" per [3000] [ cubic meters yards. A minimum of one set of 
~lassification tests shall be performed per borrow source. [One) 
backfill sample per borrow source shall also be collected and teste~for 
the chemical parameters listed below. 
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Fh~·5ical Parctrnetc~J- CriteriC~ Test Method 

Cri.i:.>::'ri.a 

I 

B0ckfill shall not be used until borrow source chemical and physical Lest 
results lta'Je been submitted and approved. 

2.2 SPILL RESPONSE MATERIALS 

The Contractor shall provide appropriate spill response materials 
including, but not llmiU;d to the f:ollmving: containc:r:s, adsorbentr.;, 
,:;h,.~Hi·:~l~.;, a.nd pt:::r:·sonf-1."1 prot€.::'ct.i."'Jt:~ Pqui.prne.nt. Spi.ll re;:..;pont;e nv1t\:~1·.i;:1l:l ::::h .. :l. 
;;: .J'. 1 · ;t·l ;,t_ ·1 I: 1 l.tt'e::> ,n··:n -:rn"i.n ;t ( J ·,t<_.,·j -d :- .. t;-~t·~·.:; 1>·· i r i: 

:-;;,,;i;(,l' ('(J. ; n. 1 · ~ · i , 1 i , ; : > i 1, 1 1 

No excd'h'Liun shall lJe pE::rf:onned until site utillt.ie,, have been f:i,c;J..:J 
loeated. The Contractor shall take the necessary precautions to t-~n:oure no 
damage occurs to existing structures and utilities, Damage to existing 
structures and utilities resulting from the COIItractor's operations shall 
be repaired at no additional cost t.o the Government. Utilities encountered 
that were not previously shown or otherwise located shall not be disturbed 
without approval from the Contracting Officer. 

3 . 2 CI,EARING 

************************************************************************** 
NOTE: Grubbing is typically not required at sites 
where contaminated soil is being excavated for 
treatment and/or disposal. Typically, vegetation 
that is cut off above a certain height is defined 
as clean and any stumps and brush below this height 
are defined as contaminated. 

************************************************************************** 

CL'2arin'J o3lwl1 be performed to Ute limits rohown on the drawiu'js in 
<:JcconJance with Sect i un 0 2 2 J I CI,El\RING AND GRUBBING. 

J. :3 C<)NTAt•1THATED t1!ATERIAL RE!•IOVAL 

************************************************************************** 
NOTE: Excavations should be marked and secured in 
accordance with the requirements specified in 
Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE 
(HTRW /UST) • 

************************************************************************** 
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Lxc:i ·J ct t: i en 

************************************************************************** 
NOTE: For large excavations, more than one 
excavation log may be required. 

*******************************k**********w******************************* 

;,u"''''' nf. cnntamination shcctl'l Le ,~xc:.rhd:ecl to the depth iind tc-zt 
:> ,jr·.:~· .. ,-i:IJ_f~) Z·tnd fVJL !nor·::: l:ltun ( 1.>1.·1 f ll1tT1 ( .71 [ >;: l 

t:l1/: ~t-:t h and C:XLJ:llt ~Jhown un th0: t1 r·d;H.i.lt'~J;_; unJ.c~.s:-; dil>-;(.l :::ci L·/ : ~.· 

C·,)nr~ y 1 i nq (;t f i<:(~r: Excd'J.:-tt i en hal I l:~:: n.::rtorrnccl in ,l lli.<lTl11,.:.l~ cl.-tL ·,- i:; 
1 i.:t: i.~ls and Lhe pct..:::~:1ti._-.;.l for· ::<.Jntann.naLcd rnat.erLdl to t;\ \;;]th 
nn~:ontarrinated materiul. An excavation log describing visible :;u.JlE> uL 
contami~ation encountered shall be maintained for each area of ezcavation. 
Excavation logs shall be prepared ir1 accordance with ASTM D ~434. 

3. 3- J Shoring 

1.r.lC•Ll<~'2r;3 must ·~nLer 

cr- '(i .;1.:1 rc:q11 i :t'ed 
the c~:·:.ca~,Iation, LL shall 
by f:r·l 38',-1 -J ·ll:d :?'·, CFI' 

P.valuat;~d, 

6 S0.C'1_ i.<ltl 

************************************************~********************w*~** 

NOTE: Dewatering can significantly increase the 
cost of a project involving the excavation of 
contaminated material and should be carefully 
considered during design. TM 5-818-5 Dewatering and 
Groundwater Control provides guidance on the design 
of dewatering systems. 

If water from dewatering operations will be allowed 
to discharge on or into the ground, an NPDES permit 
for dewatering is required. Reference the permits 
paragraph of Section 01355 ENVIRONMENTAL PROTECTION 
for permit requirements. 

************************************************************************** 

Surface water shall be diverted to prevent entry into the excavation. 
[Dewatering shall be limited to that necessary to assure adequate access, a 
safe excavation, prevent the spread of contamination, and to ensure that 
comr:acl:. i ()ll 1·equirements can be met.] [No dewatering shall be fJ<"rf.ortne·J 
olil:lH,ut. prior "pprov.o;1 ot the ConU-dctjng OJ ficcr .] 

****k**~*~******************************************~********************* 

NOTE: Confirmation samples and analyses are used to 
verify cleanup criteria have been met. These test 
results should be of relatively high quality, For 
this reason, the designer should consider the 
regulatory requirements, the complexity of the 
monitoring needed, and quantitative Data Quality 
Objectives in determining the analytical methods 
specified. 

The number of confirmation samples must be based on 
the size of the excavation and regulatory 
requirements. For small excavations, a minimum of 
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one sample should be taken from near the center of 
the excavation (or where there is the highest 
potential for contamination). Additional samples 
may be oriented symmetrically relative to the center 
sample and the limits of the excavation. 

Hany military facilities have base-wide sampling and 
analysis plans which have been approved by the 
applicable regulatory agencies. These plans may 
specify the number of confirmation samples which 
must be taken. 

For larger excavations, EPA 230/02-89-042 Methods of 
Evaluation and Attainment of Cleanup Standards 
provides guidance on the design of statistically 
based sampling intervals. 

With regulator approval, confirmation sampling and 
analysis may be accomplished using an averaging 
technique for comparison to cleanup criteria. This 
is L~sed on chc fact that most soil risk exposure 
3cei1ari<J8 do not model contarninatior1 as exiaLing ii·l 

discrete hot spots but as a more disperse 
phenomenon. Two ways to accomplish this averaging 
technique are to take discrete samples and average 
the data or by compositing sample material before 
analysis. A composite sample typically consists of 
4 to 6 samples which are mixed together. One sample 
is then obtained from the composite sample for 
analysis. EM 200-1-3 provides guidance on 
compositing samples. Composite samples are not 
applicable to volatile organic contaminants because 
the compositing process will result in 
volatilization of contaminants. If composite 
samples are required, Section 01450 CHEMICAL DATA 
QUALITY CONTROL should be edited by a qualified 
chemist to describe procedures for compoaiting 
samples. 

Confirmation sampling at a site with radioactive 
contamination in surface soils or on building 
surfaces will be performed in accordance with the 
Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM), NUREG-1575, EPA 402-R-97-016. 
This manual is a guide for confirmation survey 
design (planning) and for data evaluation. Its 
primary purpose is to acquire legally defensible 
data concerning the post excavation residual 
radioactivity at the site to demonstrate that the 
site meets release criteria. 

************************************************************************j* 

The Cont-rrl.ct ing Officer shall be present to inspect the removal of 
con~dminated material from each site. After all material suspected of 
being contaminated has been removed, the excavation shall be examined for 
evidence of contamination. If the excavation appears to be free of 
contamination, field analysis shall be used to determine the presence of 
[ ) contamination using [a real time vapor monitoring instrument) 
[immunoassay field kits) [ ___ ) Excavation of additional material shall 
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t0 a2 dir~ctcd by the Contracti~0 Officer. 
cent t_ .::n~= :-:,~1 L~:d 1na ter ial is L-.::mu·;__,·r.::,J, con firma t] CHi sa1nr· -! t~S s h,~l l l l->:: 
--t~L1 :<L-tl ?J::d foe thr: follr)<,,:inJ ,··c:n•·::--t:~:in:n~ts: 

J I 

~ -;.~;::.1 >-: :_;~;;-ll.l b~:.."" :~olJ.c:c:t e-d Jt f; ~ l~.:n::·/ c·f CJ'1'=-' fd.:r _J :-~-- 1 ;; 

:·:n·<.;o; t:t··.:ut !:he bor.:t.om lrtnd ''lclt <.<t r.ih" side vi··.;.1.ls] or· a;.; Jin .. tr.•l o~' rhc, 
(:~~J:ll(-~l<:tinq t)f~fict-?r. 1\ mininru:n ()[one sa.mpJ~ dhaJl be cc:11t:(_~r-c•d !:J.(Jlr tll-·) 

L·_)~_Lurn l~·:.nri C?-dch ~:;ide \•,.'dll] ot che exca.~;at.ion. Based on Le~:::t rr-sLtll:_;
1 

t.he 
Controctor shall propose any additional excavation which may be tequired to 
re:ncno rnatcrial which is contaminated above act: ion levels. Additi or:al 
excavatioil shall be subject to approval by the Contracting Officer. 
Locations of samples shall be marked in the field and documented on the 
as built drawings. 

2. S COHTI\fv1Tt1Xl'ED MATERIAl, STORi\GI' 

NOTE: For CERCLA sites, permits are not required to 
store hazardous waste in a stockpile. However, 
storage structures and conditions must be in 
compliance the Applicable, Relevant, and Appropriate 
Regulations (ARARs). For RCRA sites, permits are 
required to store hazardous waste in a stockpile. 
However, for RCRA sites, hazardous waste can be 
stored in a drum or roll-off unit for up to 90 days 
without a permit. 

For temporary storage of more than 90 days, dual 
containment of hazardous liquid and some hazardous 
solids may be required. Containment system 
requirements are described in 40 CFR 264.175. For 
stock piles that meet the definition of a waste 
pile, aee 40 CFR 264.250. 

To provide secondary containment, tanks and roll-off 
units are sometimes stored on lined areas similar in 
design to what is described in paragraph Stockpiles. 

************~************************************************************* 

l·lat'r:rial :ohall be placed in <.c:rnpocni"/ storage [imrned.ial.•.•l.j '.lt:.,,. 

exr:dv,·t:.iuuJ lo.fter treatment. while "'· .. :ait inq test re,>ult~,;J Th•,' [,JJl Ll~ 1 
pZ1t,)CJL~1r;h.":; cJ;:::scribe acceptable method::; of materia] storacJ~--'. ~)LCJl \~'iZ: un i t:s 
:;ll,Jll be LII good condit:ion and cons\.ruc:U•d r;f rni'ltr,rials th<<t. an• ''CIIIl'dc.ibJ" 
~ith the material or liquid to be stored. If multiple storage units are 
required, each unit shall be clearly Labeled with an identification number 
and a wri l'.l.en log shall be kept to track the source of coni ,uni n:H 
mat rial in each temporary storage unit. 

3.S.l Stockpiles 

************************•*************************************W*********** 
NOTE: Check state regulations to determine the 
minimum requiraments for stockpiles and modify this 
paragraph accordingly. For contaminated material 
with high moisture content, the aubgrade for the 

SECTION 02111 Page 13 



stockpile must be sloped and a sump should be 
provided. 

Scrim reinforced geornembranes are commonly specified 
for stockpile covers and liners. Due to their 
higher strength properties, scrim reinforced 
geomembranes can generally be thinner than 
non-reinforced geomembranes. 

For post treatment stockpiles, chemical testing is 
usually required to determine if material is 
contaminated or clean. Maximum stockpile size 
should be based on the required frequency of 
chemical testing. For example, if chemical tests 
are required at a frequency of one per 1,000 cubic 
meters (cubic yards), then stockpiles should be no 
greater than 1,000 cubic meters (cubic yards) in 
size. 

************************************************************************** 

3 . '; . 2 

l. · ·c;n::t 1 tt, ·t · l"it- .• ,;1) il·t' 

! : ,L ] • • 1 ~ ·, ~ ; J ! .. : : ";. t. l:r: 

/dL(if:>. •.:.~clnr;:;t.cucLl:cl t. 1 ~) inclnde: 

~·-:.. [A chnrnica. l.l.y r::.~;·.:>istanL qcowl.;il\i:..JI:anc -~.irr4.:~:c fc·::c:: ;;[: ll";Jz-~u <In•J 
OL.ht;!r ddntct~)C~. tJ•)n--rc:;irlfOrCC;J ]<:OllH"•fllbt.·anc~ linCt"S ~3h.:LJ i }ld'~'<.! n 

1ni n.imutn th.i,~:r .. nes:.> uf f!).:.J J rnn\. l20] mi~;..; :;(.:r 1:,; 
rcintot-c:c:d ~1·..;ontt::rnbrdnt· l:i.Jter:~-; r;hai.J h.:··;ve. a 111initnum ·.·:cl,Jllt f ;;o 
kg/100 square meters. 40 lbs. per 1000 square feet. The ground 
surface on which tlv~ ("Jeomembrane is to be placf!d shall be~ free of 
rocks greater than 12 mm 0.5 inches in diameter and any other 
object which could damage the membrane.] [Pavement shall be used 
as the liner system. Pavement shall be constructed in accordance 
with Section ( ll. 

b. Geomembrane cover free of holes or other damage to prevent 
precipitation from entering the stockpile. Non-reinforced 
geomembrane covers shall have a minimum thickness of 0. 2S nun. 10 
mils. Scrim reinforced geomembrane covers shall have a minimum 
weight of 13 kg/100 square meters 26 lbs. per 1000 square feet. 
The cover material shall be extended over the berms and anchored 
or ballasted to prevent it from being removed or damaged by wind. 

c. Re.nns ~Jur:routH.lin~J the stockpile~~ a minimum of JU rnrn 12 in~:tlt:<:> 

tn \l'::icjhl Vehjcle dccess point" sh,Jll also b1; bent,ed. 

d. The li.Her system shall be sLoped to a11ow coll.ect~ion of 
]cachal~e. Storage and removal of liquid v1llich coll.ec:t.s in the 
stockpile, in accordance with paragraph Liquid Sto~age 

Roll-Off Un.its 

Poll off units used to tnmporarily store contaminated material shall b<" 
water tight. A cover shall be placed over the units to prevent 
precipitation from contacting the stored material. The units shall be 
located [as shown on the drawings) [ ___ ) . Liquid which collects inside 
the units shall be removed and stored in accordance with paragraph Liquid 
Storage. 
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:,i-:_1'.1id 
_; t· ,r. 

;:c l!._,~:-:L(;d from r~xca··/.:tt:i-;ns dn~J •>t-<'-::cY.pil.•:!;; r:JhJll he~ tcnlr_,._)r:ar·i 

cc ·:1 L OdlLC"L;J [ [:2)JC] [ i ---1i:kci] [S') 'JiLLlo;• 1:-dr··L: 
'-!clllun t·_ctnk:;j ;,i_,:u i ,J :;t>:H ct-ji' c-:JJ\; i J'Cr-:3 :-liL"t] l 

i ~Ji,t_ c.nd shd~l L.:~ l(:car.---::d l.c.\;; :->h(-_,',;n clu_· drctwin~-.F~l [ _ 

**-~*******************~*************************************************~ 

NOTE: Additional samples are sometimes collected 
from excavated material to determine the 
contaminants present prior to treatment or disposal. 

Composite samples are often collected from 
stockpiled material. However, composite samples 
cannot be taken if the samples are being analyzed 
for volatile organic contaminants. 

At sites with radioactive cor1tamination, ex-·tJjtu 
sampling of excavated material is typically 
performed to ensure that the materiai meets dioposal 
facility acceptance criteria and, in some cases, to 
assist with the preparation of shipping papers. The 
ex-situ sampling regime is site-specific. It is 
usually determined in consultation with the disposal 
facility and its regulatory agency. 

************************************************************************** 

Sc:tmplcs of sto1:ed material shall be collectecl at a frequency of' once• per· 

cubic meters. yards. Samples shall be tested for the following: 

Chemical Parameter Action I,evel 

Stored material with contaminant levels that exceed the action levels sl1all 
be treated [offsite. Analyses for contaminated material to be taken to an 
offsite treatment facility shall conform to local, state, and federal 
criteria as well as to the requirements of the treatment taci liry 
L!ocument~at i.on of all .~n1alyses performed shall be funushcd t.u l:hc: 
Cuatract inq Officer. Additional sampling and analy::;e::; l:o Lhc c:zt cnt 

requin~d by t.he approved uf[roit:e treal:mc:nt:, sLora'J" or: dispos.-lT .l'SL;! 
L1cilit"{ shall be the responsibility of i..h''' Conl:l·act:cn and oJhaJ I J.c, 
[pertcn·med at no additional cost to l:hc Govf'rnment] l"ubJeci_ to <•rr,ny;,, '- L 
Lhe Cuntract.ing O[fi.cer].] [on:siLe. TJ:eatmenl :shall be: in ·lCTurclancr' '.,;i•.h 
Section f 1 . ] 

3.6.2 ing Liquid 

************************************************************************._* 
NOTE: Liquid should generally be tested for the 
same contaminants as are found in the contaminated 
solid material being ramoved. The frequency of 
testing should be determined on a site specific 
basis. Offsite disposal will generally require 
additional testing and analysis prior to disposal. 
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NPDES requirements must be considered for onsite 
disposal of liquids. 

*****~******************************************************************** 

Ljqtt.id ) Lic~·:~ted f. rum [r-.:x.:::-:.;-Jvation;;] tst r_ ·~lq~·: -~ (t~·;:.t.~J] [dc?cont:.~trrl i.:ldL i c..n 
f·(·.l~:iliLi-::~3] ShaJ'i be 3Et:npJ.ed Ztt d f:_ceqLi·,:::1c-'{ CL C;I1c~~:; fo1: evr~lj' [L, OUC 

[ l. 500] [ _______ _]gallons of l.icJUid collected. Sample" shall be 
tested Eor the [ullowing: 

Liquid with contaminant levels that exceed action levels shall be treated 
[oEfsitc. Analyses for contaminated liquid to be taken to an offsite 
treatmer1t facility shall conform to local, state, and federal criteria as 
well as to the requirements of the treatment facility. Documentation of 
<1ll analyses performed shall be furnished to the Cont~acting Officer. 
J\<.klit.i.onal sarnplin9 and analysis to the exlent. required by the approve:! 
•.Jf::;it: t:l'-'·il-m·-:nr., r..::Lor:dqe 01- diD~~~CL'>,~l1 fT:_:L•'> f.-lJ·i1it-'/ t.'CC::}i</in:-J t}lt.: 

; . > l • ' ~ : . : ! ~ : I l ', l ": : . } ; ' t ' i. "i i I ' r • • i . . i ) r ; . 
. • · 1 I 1 · ~ : 1,. l i t:. 1 , ) ; .. 1. J , ; r , ~ ;_ } l 1 · 1 ! • • : : : 1 ; 1 l . 'i 

1 ,1•:r .. in9 CJi:ficc"rl. j <..; i t.h 
J J 

********•****************************************************************~ 

NOTE: At some sites, samples are collected to 
verify the soil on which a storage unit is placed 
has not become contaminated. 

Sampling along any connecting pipelines that 
transport contaminated liquid may also be 
appropriate. A standard practice is to sample at 6 
m (20 foot) intervals under piping and at 
connections such as bends, elbows, or tees. 

************************************************************************** 

Samples from beneath each storage unit shall be collected prior to 
construction of and after removal of the storage unit. Samples shall be 
collected at a frequency of one per each [ ] square meters yards from a 
d•.cpth interval ot: [0 to 0 .15] [ 111 [U to 0. S] ] fc'et and shall 
be: !.c:;;r:•od for t:he fo.l l.owiiKJ: 

.t~ction Lr~vel 

Basecl nn r-.esl: lt::sulls, soil which hac becnrne: CC!lJI>.Hrti.nat::ed abo~.:e wcr·. ion 

levels uhall be removed at no additional cost to the Government. 
Contami.nctt.P.d mat.c:ria1 wldch ic: terrtovecJ fr,::>m beneath the st:orage unit shal..l 
be harullcd in accordance with paragraph Sampling at Stored Material. Ao 
directed by the Contracting Officer and at no additional cost to the 
Government, additional sampling and testing shall be performed to verify 
areas of contamination found beneath stockpiles have been cleaned up to 
below action levels. 
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kk****************************************************************~******* 

NOTE: Regarding preestablished spill reporting 
procedures, the designer should consult CBMP-RT 
memorandum of 20 July 1995, Subject: Spill 
Reporting Procedures for USACE Personnel Involved in 
HTRW Projects. 

Evaluate whether a contingency plan is needed per 10 
CFR 262.34. This regulation is a potential 
requirement for large quantity generators of 
hazardous waste. At military installations, a plan 
is typically already in place. 

************************************************************************** 

In tL2 event ot a spill or rcleaGe of a hazardous substance 
in 40 CFR 302), pollutant, contaminant, or oil (as governed 
PollutiGn j\ct. (OPl'll, 33 ll.S.C. 7.7(1l c>t Sc''l·), tbe Cont·rar:t.ur 

(as dt~~--1 iynat'~?J 

Ly rho Oil 
luI I r: ·l: f '.' 

h·: r·,,n: inq Officer ll!Hn•."<"iid'.•.>l~·· lf !I:·• :•!.ill i.: •It· ! ' I i' 

'l d ! i' 
i I 

:.>r lmrned·.i ;··tte report:in~J <·tnd c~...Jl.!t.a..itnnt.::.'nL rnmtf.::d:i. c: >llt :-·, 1 rt:H1:Lt 

de' .. ~,_·,n::' '.;!v~.Ll b1.: Lakt~;n t-.o mi.n.imi_z,~:; t:h(: (~rcc:cL :_;t any :~;pill '"'r 1· ~: 

(_'"i_<:-.IilJf; :-;h.:lll i)(; in ;_lCCC.ir(jCHlCE.:~ With i['I';li_c<~·tf>it.: fl··~lt~lCtJ, :::-ctt 1ll i tl 
l."' j 1 tL,·\t l(;!J.:-:3. t\~; ci)_:r:t·~ct;:::d !..1/ Lh~~ (_'UtJtJ ·.t,_:t.irt~J (lftic"~~Y 1 ,).ri_:]it J;.~[ :·~·Lil-J' 

.-·t11t t-:.·:t1n··r ~-;t:-:tll b·:·:: pt·r·tollCt::<:.l t 'rir~-, 11.1.:; hi"t~·.'•:.' l-!···'1 
~~pi ,·.L::',--tnup dll<l l··{;;:.;l ln'J ;:;ha1J. tc d,·)n•·> :tt n1J dtldi. t.. i r)ItZtJ {; 

c;()·-:·<:·~rLtne!1t. 

:l .. ~ 13!\CKFI r,LJNG 

************************************************************************** 
NOTE: If allowed by the regulatory authority, field 
analyses should be used to reduce laboratory 
turn-around time and minimize the duration an 
excavation must be left open. 

After completion of backfilling, a 0.15 meter (6 
inch) layer of top soil is typically placed in areas 
that are not paved. The topsoil is placed in a 
single lift to the lines and grades shown on the 
drawings. Top soil and seeding requirements should 
be described in a different section of the 
specification package. 

************************************************************************** 

J. H. 1 Ccntirmation Tesl ResulLs 

Ex·::avat.1mw shall be backfillr:cd irrunecliatcl·; after,]] cnnl ina~·'·i 

malerialu l!ave been r·emoved and confiunat.ion test 1 ec;uLc lta·"'"' ,,.u 
appro,;ed. Backfill shall be placed and compacted Lo Lhe lin drhl 'il r>J·"c; 
shown on the drawings. 

3.8.2 Compaction 

************************************************************************** 
NOTE: The following paragraph outlines density 
requirements for in-place backfill. If the density 
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of the backfill is not critical, modify this 
paragraph by replacing the density testing 
requirements with procedural requirements for 
compaction. 

**•******~*******************~*********~********************************** 

Al;prove>J backfill shall b"> plact:::d in lift::;; v..'ith a maximum l.ocJse t-~hickneos 

J iw:L•c:;. ;:;oil shall be compacted t:o (90) '> [ [ 2 •l 0) 1 mm. [8] 
r>-:r(.~cnt of [ADTH D '~.;::lj ;_t~::;T1·I l"J l:~S7] n:ax:Lnum dry Jc~n:.>.lcl. :;cn:.;;.it.·/ 

t.cs•~:''' ;,;l:c•d l be: per·tun11ed at a Lr>?·JUt->ncv ut once per [930] J ;,;quare 
nJ•t.·:c,; [ l 0, 000) J square icc\. J,.er lift. !\ minJmum of [one densit.y 
test;) [ [ ] drmsity t.csts] shall be pc:.rf:onned on each lift of backfill 
placed. ~ield in-place dry density shall be determined in accordance with 
ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM D 2922 is used, a 
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTM D 
2167. Test results fzum ASTM D 1556 or ASTM D 2167 shall govern if there 
is a discrepancy with the ASTM D 2922 test results. 

3. :J DISPOSAL REQUlJUO:t~ENTS 

f f 
' .. 't • _:, "f'f'(•.! I .. ' .. 1 i'.· ' 1 1: 

~ • :. r J 

*•*******~**************************************************************** 

NOTE: In addition t.c progress pbotor.J, video tapes 
have been used at some sites to record site 
activities. 

************************************************************************** 

[ J copies of a Closure Report sl1all be prepared and submitted within 
[:14] l.... ] calender days of completing wor·k at the site. The report 
shall be labeled with the contract. number, project name, location, date 1 

name of geneL·al contractor, and the Corps of Engineers District cont1:acting 
for t.he work. The Closure Report shall include the following information 
as a minimum: 

a. A cover letter signed by a [responsible company official] 
[Professional Engineer registered in the State of [ ] who is a 
responsible company official] certifying that all services 
irtvolved have been pertormeJ in accordance with the terms and 
conditions ot the cCJni.LJCL documents ,.111d regulatory requircnwnt:co. 

L•. l'.. narr,tl i';e 1c-pu1t in :indirtcJ, Lut not: li.mit.ed to, U11:o 

fnl]r)wjuq: 

(1) site condit1uns, •Jl'GUlld water elevation, and cleanup 
(.JiLcria; 

(3) field screening readings; 

(4) quantity of materials removed from each area of 
contamination; 

(5) quantity of water/product removed during dewatering; 
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tr"J) ;::),_·lrnpling 1 

; ·n s d nqJ l te c :J l l c>:: t: ion d:t '· :1 .:: u c h a'" t. i :w; c t c u: 
-~he'd c~i~ l)l·c;;r_·t··.:t1 :c.:l 

{q) sourc:c' of: backfi 1 l. 

d. Copies ot all i~anifc•:;ts and land ciicc;pn.saJ n:st"lict.ic-tJ 
nor. if i cat ions. 

c. Copies of all certifications of final Jisposal signed by the 
responsible disposal facility official. 

f. Waste profile sheets. 

'•[ 

,t_J•'f'. '·l\ilji 

· .. 1; , ; i L tC: s ': ') :.: k p i I.>:' , 
~;h<ll1 ·11Ho b~:: ;3lvy,;n 

l l]J,.1•.:!' l: i :: 

t:CL2h.ft~, 

,·;n chc~ 

i (). ; 

L t C•nt ~:'.:ill 

d l·;·i~</ i iVJ:J. 

1,·, ·:· 1 r 1 ,,! ! 

i (_J,lii i Jl~J 1 dtJJ d l ;;! ll 

Jl. Pt.J>-jt>;;:;~; 1:JhiJLOJl'dl1hS. C>)[C,t' [>ft,Jt()rp-:~lph~-; :-d1-.1ll f·,,~ ~L>-~1 t (' 

---Jc;~_:I.Jmc~nt. pt.<...JCJCC'~~~-; ;.;t Llh¥; ·.,:~_.1-k. ; .... ··~ini:mtm ~)r i· ~I:· 

:~ i.t·.~_:, ~;h,_.;v:irVJ t:.hc~ 1-:.Y.>tt j_un ' ... •:. :.l·,:-: -:.tl>>:.l •Jt ~:~·:r)\:,;tm.i.rldt. i 

il 'C·.".ii 

~-?.nt·.: t"Gtnc:(_~/exi t t-uo..d, dncJ. 0::1y othc:t ncJt.,~tbJe :::.i.i. Le Ct)tldit J.u!L.-:1 ~--oh;)} L Lt.~ 

t.aken befor·e work begins Aftcl.' vJOt'k has been s~-ili:ted, ,c;_ivil: i•:; 
·'it l:ach v1ork location shall be photoCjraphically r:econ:kd [dai l '/ J 
fweekly) . PhoLographs sht:t 11 b~-~ a. rninllttUrn of 76, L; ;-: 1 :.;7. 0 mrn ~ x S 
inches and shall include: 

Ill Soil removal and samplinCJ. 

(2) DewaterinCJ operations. 

(3) Unanticipated events such as spills and the discovery of 
additional contaminated material. 

(-1) Contaminat:rod materialjv;ater: ni.n!'il';)C, hacdlin<J, IIea tl, 

,,nd ·~ransporr. 

(L_!-~ ~;]L{2 Ul' task-.Spl~:ci.t'l 

plJ.l t'. c;c 1: inn 

(6' F1ll plac,:;rneut and qradin']. 

(7) Po~1t: constructHJn phot:rJgr:Jr.hs. Aftt'l' C<!lllpl;JI_LUit cl 1k 

at each site, the Contracl.or c;hall take: d t.ltlnimum <Jt toll! '!L'"''" :;i 
each excavation sile. 

A digital version of all photos shown in the report shall be iiiClurlcd with 
the Closure Report. Photographs shall be a minimum of 76mm by 127 mm 3 
inches by 5 inches and shall be mounted back-to-back in double face 
plastic sleeves punched to fit standard three ring binders. Each print 
shall have an information box attached. The box shall be typewritten and 
arranged as follows: 
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SITELAB® UVF-3100 OPERATING MANUAL, 2006 
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UVF•3100 Operating Manual 
Environmental Testing Solutions for all Sitelab Petroleum Hydrocarbon Applications 

Onln1e (rus1te lab.corn For Technical Support Call: c<:'2006 S1telab Corporation All Rights Reserved 
1 oil rree 877 -sn ELAB or Dial (USA) 978-363-2299 UVF-3100 Standard Operatmg Procedures Version 6 0 

How Ultraviolet Fluorescence Technology Works ... 
Sitelab's portable Ultraviolet Fluorescence (UVF) technology is a very selective detection 
method. Aromatic hydrocarbons, which includes benzene, benzo[a]pyrene and other carcinogenic 
compounds found in petroleum, both excite and emit energy at specific wavelengths . Soil, sediment and 
water samples are first extracted in solvent using disposable test kits and the fluorescence response of 
each sample is then quantitated by the UVF-3100 analyzer on a linear, 5-point calibration curve using 
certified standards sensitive to the wavelengths of interest. 

The analyzer contains a 
UV Lamp which first 
energizes petroleum 

hydrocarbons. 

After solvent extraction, a 
sample is poured into a glass 
cuvette and placed into the 

analyzer for analysis . 

The UVF-3100 is fitted with movable optical 
Excitation & Emission filters used to detect 

gasoline range, diesel range and polyaromatic 
range compounds separately from one another. 

Accuracy & Lab Correlation ... 
• For maximum performance, select and use Sitelab Calibration 
Kits which are similar to the certified laboratory methods you 
are using for confirmatory analysis (see examples above). 

• If you do not know which laboratory method is going to be 
used for comparison, or no confirmatory lab analysis is planned 
for your application, use a Sitelab Calibration Kit that best 
matches the type or source of the petroleum contamination 
found on your site. If the type of contamination is unknown or 
may involve different types of petroleum contaminants, ask 
Sitelab which calibration products are the most su itable. 

• Use response factors to adjust and improve correlation to 
account for any technology differences (UVF vs. GC), sample 
homogeneity or other issues where the field screening results 
do not directly correlate. If the results are proportionately 
higher or lower, when compared to the lab, apply an 'average' 
response factor to the UVF concentrations. A new or different 
cal ibration kit may also be required . 
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Environmental Testing Solutions 
Test Soil 8t Water On-site 

for Petroleum Hydrocarbons 

Laboratory Setup Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 

Online @site-lab.com For Technical Support Call: ©2006 Sitelab Corporation All Rights Reserved 
Toll Free 877-SITELAB or Dial (USA} 978-363-2299 UVF-3100 Standard Operating Procedures Version 6.0 

Setup your Work Space ... 
- ~I ~~----~~~_. t22J~.--- -- --~1 

Setup Work Space 

Before you begin, clear enough 
space to set up your 

equipment. Work space 
uld be in a clean, dust-free 

having a temperature range 
m 35 to 100 degrees (F). 

Solvent Dispenser Bottle 

• Fill the dispenser bottle with 
methanol solvent (HPLC grade). 

• Place a small cup below the 
nozzle to capture drips. Use this 
cup to collect waste solvent wh 
cleaning/rinsing the glass 
during operations. 

Methanol Solvent Required! 

Always use "HPLC Grade" or high 
ll,hnr,tnry grade methanol only . 

• Using the solvent dispenser 
e, rinse the glass cuvette 
methanol several times 

n uses to avoid cross 
nation. Pour/empty rinse 

lc;olvent into the waste cup. 

When finished rinsing place 
upside down onto clean 

wipes to drain . 

Turn on using the on/off switch 
in the back. A 600 

nd warm-up countdown is 
isplayed. Let the instrument 
nish it's warm up cycle at the 

beginning of each day or event. 

• If analyzer is already warmed 
up, press the " H/HOME" key at 

t ime to bypass the warm up 
uence and go to the HOME 

The HOME screen is the 
main screen used for testing 

mples or starting a cal ibration. 

• Slide/pull out the optical 
Iter cyl inder and look down 

into chamber. When on, the 
UV lamp's blue light should be 

isible (fan should also be on) 

Inspect/Change UV Lamp 

• Open rear panel and check 
mercury vapor lamp. Be sure 
lamp is secure in socket and 
not damaged after shipping. 

• Do not unplug fan. If you 
do, be sure to plug it back in! 



Environ~Mntal Testing Solutions 
Test Soil & Water On-site 

for Petroleum Hydrocarbons 

Sample Testing Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 

Onlillt: (Cl)Site-lal.J corn ror Technical Support C.all ,c ,OOb Sitelab Corporation All Rights Reserved 
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le Extraction & Dilution Procedures ... 

o Turn on scale. Place 
IPvtraction jar on top of 

le. Tare weight to zero. 

o Measure 5 grams of soil 
(recommended) into jar 
using the metal spatulas. 

ight should be within 
. 1 gram(+/-). 

10 grams may also be used, but 
or loamy soils may absorb too 
solvent (added in the next 
makina it difficult to filter. 

o Using a plastic test 
tube, measure out 10 
ml of water and pour 
into extraction jar. 

o Hydrocarbons in your 
water sample may be 
floating on the surface. 
Before measuring out 
your sample, shake the 
sample first to ensure 
water is homogenized. 

n order for the sample to be 
lrlF>tected within the analyzer's 

libration range, a dilution must 
be prepared using the extract for 

o We recommend you start with a 
100X or 1,000X first, depending on 
how contaminated the sample is. 

o Avoid testing Extracts! Only test 
Extracts if the sample has no odor 

no yellowish color. 

o Fill the solvent dispenser 
bottle with methanol and 

ueeze out 10 ml of 
!vent into a test tube 

nd add to extraction jar 
!containing the soil or water 

mple. Cap and tighten 
rs when finished . 

o Important! Use a marker 
label jar with the sample 

ID and "2X" dilution. 

o Fill the glass cuvette about 
full with sample dilution. 

need enough liquid in 
cuvette to clear the two 

·ndows on the bottom of 
cuvette holder ("'3 ml). 

o Hold the top of the cuvette 
one hand. With the 
r hand, clean the 

vette with a tissue wipe to 
any excess liquids 

Remove lid and suck up 2 to 
ml of extract from the jar's 

urface using a syringe. 

o If syringe becomes clogged, 
jar sit a few moments 

r to let mud and debris 
e to bottom, leaving a 

ear extract layer on top. 

Attach/screw a Sitelab Filter 
the syringe and dispense 

o Open the lid on top of the 
~:m;olv7Pr. Pull out the black 

holder from the 
·cal filter cylinder. 

o Carefully place glass cuvette 
nto the holder, held in tight 

the leaf springs. Be sure 
avoid spills. 

o The cuvette's position in the 
r does not matter - all 

sides are identical. 

o"2X" if 10 ml of a water 
mple was extracted with 

10 ml solvent (50/50). 

10. Lower into Analyzer 

o Lower the cuvette holder 
back into the analyzer's 

cal filter cylinder until 
ug between the grooves 

nue to Next Step 
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Environmental Testing Solutions 

Test Soil & Water On-site 
for Petroleum Hydrocarbons 

Sample Testing Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
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Analyze Sample & Record Results ... 

I I l .\1 Il l l .\ I I....--' -

11. Wait for Reading 

• Close the lid. Always read 
samples from the HOME screen. 

• The analyzer will then display 
the sample's concentration. 

• Allow a few seconds for the 
reading to stabilize. 

• Concentration units are shown 
as "ppm" (default mode) 

In soi l or sediment: ppm as mg/ Kg 
In water: ppm as mg/ ml 

12. Calculate Final Result 

• Multiply the reading on the 
display by the sample dilution 
being tested. 

• If you are testing a lOOX 
dilution, for example, and the 
sample reads "0.542 ppm," 
multiply the value by 100. The 
final result is 54.2 ppm. 

;:- ~~~" ';'.:'~;~~' 
"'-1 .j 

~· 
)• I 1 

13. Record Test Results 

• Manually record test results 
using the Test Result Record 
included with each Sitelab 
Extraction Kit. 

• If connected to a computer, 
the HOME screen, press "D" 

n keypad to send data. See 
Software' section for details. 

14. "OVER" Readings 

• If the sample you're testing 
reads " OVER," the sample is 

bove the calibration range and 
larger dilution is necessary. 

• Empty out the test tube and 
prepare a higher dilution using 

Extract and re-analyze. 

• If testing a 1,000X dilution, 
which reads "OVER," pour out all 
but 1 ml and re-dilute tube to 

15. Non-Detect Readings 

• Readings between zero and 
lowest calibrator should not 

be reported. Prepare a smaller 
dilution and re-analyze. 

• Or report sample as "ND" by 
multiplying the dilution tested 
by the concentration of the 
lowest calibrator. For example, 
a 100X sample reads below the 
0.1 ppm TPH EDRO calibrator; 
100X x 0.1 = ND <10 ppm. 



Environmental Testing Solutions 
Test Soil & Water On-site 

for Petroleum Hydrocarbons 

Setup Analyzer ... 

3. Enter Number of Stds 

• The UVF-3100 will display the 
number of standards you want to 
use to create the cal ibration 
curve. For best performance, 
ALWAYS use all 5 calibrators 
included with your Sitelab kits. 

• Enter " 5" then press " ENT". 

Note: If you choose to perform a quick, 
1-point calibration, be sure to use the 
highest cal ibration standard. 

Cali ration Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
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4. Start with Highest Std 

• You must analyze the highest 
concentrated standard first, each 
time you start a new calibration. 

• The UVF-3100 displays the " Hi 
Std Cone." from the previous or 
current calibration. 

• Press " 1" if value is OK (if you 
are re-calibrating to the same 
analysis) . Otherwise, press "9" 
to change it. 

Start a New Calibration ... 

• Start a new calibration from 
HOME screen. Press " ENT" 

the HOME screen and Press 
" for Calibration. 

5. Changing the Hi Std? 

• After pressing "9", enter the 
new Hi Std concentration 
(printed on the Calibrator) and 
then press " ENT." 

• Press " 1" to OK and accept the 
new concentration value you just 
entered . Examples: 

VPH or GRO use : 
TPH-Oil use: 
TPH-EDRO use : 
EPH or PAHs use: 

10 ppm 
15 ppm 
5 ppm 
1.5 ppm 

I 0.000 PPM' 
<EH'f>..S.lup&Cal 

1. Setup I 
~ 

I J/J _............ 

• • rliRU] 

2. Enter the Max Range 

The Max Range setting appears. 
This sets the upper limit of the 
calibration curve . Enter the 
value listed with your Calibration 
Kit or use the following: 

Max Range Values to Use : 

Enter " 12" for GRO, VPH, BTEX 
Enter " 20" for TPH-Oil 
Enter "6" for TPH-EDRO 
Enter " 2" for EPH and PAHs 

6. Pour Hi Std into Cuvette 

• Open the lid and pull out the 
vette holder . 

• Remove the cap on the Hi Std 
librator and pour into the 
vette about 3f4 full. 

• Carefully place cuvette into 
e cuvette holder. Be sure to 

spills. Use tissue wipes to 
ean the outside glass from any 

liquids/fingerprints, if necessary. 

2. Max Range - Continued 

• Press "1" if Max Range is OK 
or "9" to change it. 

• When pressing 9, type in the 
new Max Range concentration 
and then press "ENT." 

• Press " 1" to accept the new 
Max Range you entered and go 
to next step. 
Make a mistake? Press the "ESC" key at 
any ti me duri ng the calibrat ion process to 
abort and retu rn to the HOME screen. 

7. Insert Hi Std, Press<*> 

• Lower the cuvette holder back 
into the optical f ilter cylinder 
until snug. 

• Be sure the handle's arrow 
shaped handle is aiming at the 

1sHver dot located to the left of 

• Next, close the lid and press 
asterisk key < * >. 

Continue to Step 8 

Introduction & Setup Sample Testing Procedures Calibration InstructiOns Software Instructions Troubleshooting Problems Qu1ck Reference GUide Page 5 Of 12 



Environmental Testing Solutions 
Test Soil & Water On-site 

for Petroleum Hydrocarbons 

8. Sensitivity Set Value? 

After you press the <*> key, 
do not open the lid . The analyzer 
adjusts it's sensitivity based on 
the concentration of the high 
standard. Once the sens factor 
is "set," the analyzer measures 
the Hi Std for several seconds. 
When finished, it will prompt you 
to enter the next standard. 

Refer to the Calibration Kit Certificate or 
see Step 15 below for Sensitivity Set 
values to exoect durina calibration. 

13. Remaining Calibrators 

• Analyze the 3rd, 4th and 5th 
calibrators the same way as the 
#2 Std. 

Be sure to change and enter 
correct concentration for the 
brator each time. 

After testing #5 Std, the 
nalyzer will prompt you to 

rt a Blank, where clean 
lmPth;mnl solvent is used to 

Calibration Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
Online @site-lab.com For Technical Support Call: ©2006 Sitelab Corporation All Rights Reserved 

Toll Free 877-SITELAB or Dial (USA} 978-363-2299 UVF-3100 Standard Operating Procedures Vers ion 6.0 

• Open the lid, pull out the 
cuvette holder and carefully 
remove cuvette. Pour the Hi Std 

into it's test tube. Do not 
discard (calibrators are reusable) 

• Rinse the cuvette several times 
with solvent so that the next 

brator you use, which will be 
in concentration, will not 

cross-contaminated. 

invert onto tissue wipes to 
rain any excess liquid left over 

the #5 calibrator. 

• Fill cuvette 3f4 full with a clean 
of solvent and place into 

limniV7f>r as before. 

After completing the Hi Std, 
ing standards 2, 3, 4 and 
be done in any random 
you choose. 

n go up. This avoids having 
rinse the cuvette each time, 
the calibrators increase in 

ncentration and thus will not 
-contaminate each other. 

15. Calibration Complete! 

When finished, the HOME screen 
appears and is now ready for 
sample analysis . The curve is 
electronically stored in memory. 
If connected to a computer, 
press "ENT" then " D" to send 
calibration data to Test Report. 

Diagnostic Check 

Press the "8" key to view the 
calibration sensitivity value. 
Optjmum Sensjtjyjty Ranges for UVF-3100 - -· - -- . ·-·. -- . -

• Fill the cuvette 3/4 full with the 
lowest calibration standard and 
place into UVF-3100 as before. 

• Press "9" to change the value. 
in the new value printed on 

tube, press "ENT" and then 
1" to OK. 

• If you forget to change the 
an error may occur and 

will need to start all over. 

• Insert the #2 Std into the 
nalyzer, close the lid and press 

<*> key as before. 

• When the analyzer is finished 
nd calls for the #3 Std, it is 

now safe to open the lid. 
Remove the 2nd calibrator and 
pour back into it's test tube. 

• Invert cuvette onto tissues to 
drain any excess liquid. 

Controls to Perform ... 



Software nstallation Instructions 
Environmental Testing Solutions for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
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Sitelab folder was 
created in your 
Program Files, which 
contains important 
programs to be used; 
a list of UVF-Guide 
Excel f iles and one 
Sitelab.EXE file which 
serves as the Interface 
Driver. If, during use, 
an error occurs or no 

is finished, your desktopldata is received, check 
reappears. Remove the the Sitelab folder for 

D from computer. these files. 

3. Check/ Modify the Communication Settings ... 
About the Sitelab Interface Driver ... 

The Interface Driver is a program which receives 
all the raw data coming from the instrument. 
Computers with different operating systems are 
configured differently from one another. As 
such, after installing the Sitelab software, check 
the Communication Settings on your computer 
to make sure the data will be received correctly: 

--=1 ~~ .a-
Sitelab 

UVF-3100 

• Open the Interface Driver by clicking on the icon. Go 
to "Com Setup" found in the Interface Driver's Options 
Menu and click "Communications Setup." 

• Parity must be set to None, Baud Rate set to 9600 and 
Data Bits set to 8. Adjust these settings if necessary. 

• Up to 9 Com Port options are listed. Switch/change 
the Com Port, if necessary, to accommodate the serial 
cable or USB connected to your compute r. 

8boul 
~on1 ·:.etr ~p 

X 

Co.POI't j c01~ 1 ~ 

Baud Rale J9GOO ~ 
Data Bit* Ja ~ 
PINity IN- ~ 

IL_~ ll OK 

• Use the RS-232 
ble supplied with 
ur UVF-3100 and 

•c-onnect it to the male 
utlet of your 

puter's serial port. 

Use Sitelab's USB 
to Serial Adapter: 

• Compatible with new 
computers that only 
have Universal Serial 

us (USB) ports. 

~ 
RLn-timeetTor'282': 

No foreiOfl ilpplcation responded to a DOE rltiate 

~ 

Run Time Errors? 

•If you experience a Run Time Error 
when sending data from the analyzer, 
the Interface Driver is on, but the 
UVF-Guide test report program you 
are using was either closed or you are 
trying to send the data to an Excel file 
that has a different name. 

• If a Run Time Error occurs, close out 
the Interface Driver and any Excel 
files. Start over by clicking onto the 
Sitelab icon on your desktop. 
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Send Calibration Curve to Test Report ... 
• Sending a new or current calibration curve 
from the UVF-3100 to the Test Report can be 
performed at any time as long as the software 
is running and the cable is connected. 

• Starting from the HOME screen, press " ENT" 
so that the " l.Setup 2.Calibration" screen is 
displayed and then press the " D" key . 

Your computer will then ind icate " New 
Standards Received. " Cl ick OK if you want to 
replace the example calibration curve in the 
Test Report with the actual calibration data 
from the instrument. 

• Press the " H/HOME" key to return to the 
HOME screen . Do not press "2" unless you 
want to re-calibrate . Once you click OK, the 
instrument's concentration and fluorescence 
response values for all 5 Calibrators and the 
Blank will be placed into the Test Report and a 
linear curve will be generated for visual 
observations. 

~ r;:;;;;--, 
~ ~ 

. ~;~,~,. 

........ ~ .................. .......... 
Ckt.Oit .............. ~---·-"..-t 

r Cow dUto~-.Ga? 

c-. I~ 

Elctlln4H Die~ 1-.. Orpnk: H~.n.n. AMirtta lepert: 
•trrel.M• fORO C'IO.C~ AroiUII Ciin Soii,St Oiment & Wllh! 

, ......... 

Note : Refer to the Manual 's Software Section, available on the Si telab CD-ROM, for instructions in using the 
"'M ulti-Cali bration Guide" feature. 

Saving & Editing your Test Report .. . Send Sample Data to Test Report ... 
Diesel Rilnge Ortilllic Hydrocarbons Anillysis 

EORO C10-C«< ArOI'Nitiu in ScM~ Sedimt~ & Water 

• Send sample results from the UVF-3100 to 
the computer by pressing the " D" key from 
the HOME screen at any time. Be sure the 
sample is inside the instrument with the lid 
closed before doing so . 

• Your computer will then ind icate " New 
Sample Received" and ask you to enter the 
sample ID and dilution factor - Important! 

• Once you name the sample and type in the 
appropriate di lution being tested, press enter. 
The sample's data is placed into the Test 
Report and the final result is calculated (on 
the right hand side in red) . Then, continue to 
the next sample. If you make a mistake, click 
onto t he worksheet and manually enter the 
informat ion. 

b~l 

.,. 
·~' 

[-. .. ...,.,. .................... ... 
s...- • -----~ ..... F--~ 
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STEP 3: Transfer 2 nd Calibration Data to Red 
Column: 

• Manually type the fluorescence response values 
generated by each of the new Calibrators by replacing 
the "dummy" UVF responses in the upper right red 
block. 

CCIIrtptete lhe 
foe&owiRg: 
1 ifnl~1 oonc.tn:fMionS OI 

c<oeh!I!VWd 

STEP 4: Test & Send Sample Data to Multi­
Calibration Guide: 

Now that your calibrators are complete, analyze your 
samples and download the results by check1ng the box 
(circled in red) as before . The blue and red columns 
will display the new concentrations for each curve . 

_;;j N f,! w S ..t11111le R I': I ~ ~., ~~~ EJ 

5_.10 • ..._ ...... ·ISaJS~1 

Di!WMF_..,.~ 

UVFRWII 16 1 
tNF R ... Fkatllll:-~ I 

s_.c--.. )o.215 · 

G>=~~~j~~~Ji.i.iiii~oi!!:"~!i-~~Ji_~~~ 
I~ I Hiodolawilbe.......,_ 
I e-el lolheDoleAiciM\1/ookllhoet. 

Create a Test Report to the New Calibration Curve: 

• Test Reports reflectmg the calibration curves you 
applied and the sample results generated in both the 
blue and red columns can be found by scrolling down 
the worksheet. 

• Within these Test Reports, be sure to manually type 1n 

the concentrations of the calibrators applied, including 
the fluorescence res onse values so that the calibration 
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Questions and answers to common problems you may be experiencing ... 
Software Installation: 

Problem: My CD doesn't run when I 
put it into my computer. 

Solution: The CO's auto start feature 
isn't working. Go into My Computer 
and manually open the 
"Sitelabinstaii.EXE" file. 

Problem: Files are missing. Only the 
Sitelabinstall file was downloaded. No 
other files were installed, including the 
Excel UVF Guide files. 

Solution: In the first "File Download" 
click "Run this program from 

its current location." Do not choose 
"Save this program to disk." 

Problem: No data is received when 
using the USB Serial Adapter. 

Solution: Open the Interface Driver 
and go to the Com Setup feature 
under the options menu. Change the 
Com Port setting and re-try. 
Use the "HyperTerminal" feature on 
your computer as an alternative 
method to receive data. See the 
instructions included with your Sitelab 
USB Serial Adapter for details . 

Computer Connection: 

Problem: Cable is connected from 
UVF-3100 to computer. But when I 
press "D" nothing happens, no data is 
sent. 

Solutjon: Interface Driver and UVF 
Guide Programs must both be open. 

Problem: I get a "Run Time Error" 
when pressing D. 

Solution: The Interface Driver 
program crashed, as the UVF Guide 
program was either closed or saved 
under a new name. Close down both 
programs and start over again. 

Problem: When I press "D" to send 
data, the computer displays very 
strange or scrambled data. 

Solution: Go to Com Setup in the 
About menu found in your Interface 
Driver. Set Parity to "None." 

Problem: Pressing "D" on the 
analyzer's keypad isn't sending 
calibration data. 

Solution: From the HOME screen, 
press "ENT" to go to the " l.Setup 
2.Calibration" screen. Now press D. 
Press "H" to return to the HOME 
screen. 

UVF-3100 Calibration; 

Problem: I get a "Bad Cal" error 
during or after the calibration process. 

Solution: Press "ESC" and then "1" to 
Abort. Start calibration over again . Be 
sure you type in the correct 
concentrations for all 5 Calibrators, 
including the Max Range value. Check 
if the correct optical filters (Slot A, B, 
etc.) are aligned properly next to silver 
dot to the left of the lid. 

Problem: I get "ErrorS: Blk reads> 
Std#" message when calibrating. 

Solution: The solvent you are using 
for the Blank fluoresces higher than 
one of the calibration standards. Be 
sure the methanol you are using is 
clean and the glass cuvette is 
thoroughly rinsed after testing the 
calibrators. If you try and recalibrate 
the analyzer and the Blank still creates 
an error, you may need to prepare 
new calibrators using your solvent and 
the Reference Standard supplied with 
your calibration kit. Refer to the 
product certificate for preparation 
instructions. By making new 
calibrators using your solvent, any 
methanol interferences will be zeroed 
out the next time you calibrate. 

Refer to the Quality Controls listed in 
the Calibration Instructions page for 
additional information. 

UVF-3100 Sample Analysjs; 

Problem: Sample has no reading, or a 
negative reading, when inside the 
chamber. 

Solution: Check the alignment of the 
cuvette holder. Be sure the arrow 
shaped handle points to the silver dot 
to the left of the lid. The lid must also 
be closed when reading samples. 

Problem: Sample readings drift slowly 
over time and do not settle. 

Solution: Confirm the analyzer is 
ly calibrated by testing one or 

two of the calibration standards as if 
they were samples. If the calibrator 
concentrations are off and/or the 
readings drift, recalibrate the analyzer. 
Before doing so, however, visually 
inspect the curve by downloading the 
calibration data to a computer using 
the software. Be sure you are using 
the correct optical filters and that the 
optical filter cylinder is aligned 
properly. In addition, confirm the UV 
lamp is on by sliding out the optical 
filter cylinder. A blue light should be 
visible from down inside the chamber. 

Refer to the Quality Controls listed in 
the Sample Testing Instructions page 
for additional information. 
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Environmental Testing Solutions 

Using the digital scale and 
spatulas, weigh 5 grams of 
soil into an extraction jar 
(within +/- 0.1 gram) 

Testing Water? 
Using a plastic test tube, 
measure out 10 ml of 
water sample and add 
to extraction jar. 

Quick Reference Guide 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 

Online @site-lab com For Technical Support Call: (S• 2006 Sitelab Corporation All Rights Reserved 
Toll Free 877-SITELAB or D1al (USA) 978-363-2299 UVF-3100 Standard Operatmg Procedures VersiOn 6.0 

Choose a certified Sitelab 
Cal ibration Kit for your 
application: 

Cal Kit & Emission Optics 
GRO/BTEX Slot B 
Total PAHs/EPH Slot A 
TPH-EDRO Range Slot A 
TPH-Oil Range Slot A 
Target PAHs Slot D 
Or ask about custom kits 

rn on. Allow to warm 
up or press "H" to bypass 
Rotate filter cylinder so 

correct Emission 
are aligned next to 

dot (to left). Press 
NT" then "2" and enter 

proper Maximum 
Range setting (see cal kit 
certificate for details). 

calibrator into 
and lower into 

l,.n,.lyzer. Be sure to 
r and/or change the 

rrect concentration. 
calibrator back into 

tube when finished. 
remaining calibrators 

with solvent into a 
ste jar between 
mples or calibrators. 

upside down onto 
wipes to drain. Fill 

clean methanol and 
.,.n,.lv7~ when prompted 

of each calibration . 
for value to stabilize 

pressing zero. 

holder's arrow 
handle points to 

ot (to left of 

!chamber) . Wait a few 
c:.>rnnrls for concentration 

lize. !1!!!!lQ!y the 
ng by the dilution 

. Avoid readings 

odically check the 
on curve for drift 

linearity by testing 
or two standards as if 
were samples, 
ing the methanol 

blank). To view curve 
report test results, 
load data using 
b UVF3100 software 
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NEW MEXICO ENVIRONMENT DEPARTMENT TPH SCREENING GUIDELINES 
October 2006 

In some instances, it may be practical to assess areas of soil contamination that are the result of 
releases of petroleum products such as jet fuel and diesel, using total petroleum hydrocarbon 
(TPH) analyses. TPH results may be used to delineate the extent of petroleum-related 
contamination at these sites and ascertain if the residual level of petroleum products in soil 
represents an unacceptable risk to future users of the site. Petroleum hydrocarbons represent 
complex mixtures of compounds, some of which are regulated constituents and some compounds 
that are not regulated. In addition, the amount and types of the constituent compounds in a 
petroleum hydrocarbon release differ widely depending on what type of product was spilled and 
how the spill has weathered. This variability makes it difficult to detennine the toxicity of 
weathered petroleum products in soil solely from TPll results; however, these results can be used 
to approximate risk in some cases, depending upon the nature of the petroleum product, the 
release scenario, how well the site has been characterized, and anticipated potential future land 
uses. In some cases, site clean up cannot be based solely on results of TPH sampling. The New 
Mexico Environment Department (NMED) will make these detenninations on a case by case 
basis. If NMED detennines that additional data are necessary, these TPH guidelines must be 
used in conjunction with the screening guidelines for individual petroleum-related contaminants 
in Table 3 and other contaminants, as applicable. 

The screening levels for each petroleum carbon range from the Massachusetts Department of 
Environmental Protection (MADEP) Volatile Petroleum Hydrocarbons/Extractable Petroleum 
Hydrocarbons (VPH/EPH) approach and the percent composition table below were used to 
generate screening levels corresponding to total TPH. Except for waste oil, the information in the 
compositional assumptions table was obtained from the Massachusetts Department of 
Environmental Protection guidance document Implementation of the MADEP VPHIEPH 
Approach (October 31, 2002). TPH toxicity was based only on the weighted sum of the toxicity 
of the hydrocarbon fractions listed in Table 1. 

Table 1. TPH Compositional Assumptions in Soil 

Petroleum Product Cll-C22 Aromatics C9-C18 Aliphatics C19-C36 Aliphatics 

Diesel #2/ new crankcase 60% 40% 0% 
oil 

#3 and #6 Fuel Oil 70% 30% 0% 

Kerosene and jet fuel 30% 70% 0% 

Mineral oil dielectric 20% 
fluid 

40% 40% 

Unknown oil" 100% 0% 0% 

Waste Oilb 0% 0% 100% 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs). metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for, and compared to, their individual NMED soil screening guidelines. 
b 

Compositional assumption li:lr waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially 
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines. 
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A TPH screening guideline was calculated for each of the types of petroleum product based on 
the assumed composition from Table 1 for petroleum products and the direct soil standards 
incorporating ceiling concentrations given in the MADEP VPH/EPH Excel spreadsheet for each 
of the carbon fractions. Groundwater concentrations are based on the weighted sum of the 
noncarcinogenic toxicity of the petroleum fractions. 

Method 1 from the MADEP VPH/EPH document was applied, which represents generic cleanup 
standards for soil and groundwater. Method 1 applies if contamination exists in only soil and 
groundwater. The MADEP VPH/EPH further divides groundwater into standards. Standard 
GW-1 applies when groundwater may be used for drinking water purposes. GW-1 standards are 
based upon ingestion and use of groundwater as a potable water supply. The TPH screening 
guidelines for sites with potable groundwater are presented in Table 2a. 

Table 2a. TPH Screening Guidelines for Potable Groundwater (GW-1) 

TPH 

Concentration in 

Residential Direct Industrial Groundwater (mg/L) 
Petroleum Product 

Exposure (mg/kg) 
Direct Exposure 

(mg/kg) 

Diesel #2/crankcase 520 1120 1.72 
oil 
#3 and #6 Fuel Oil 440 890 1.34 

Kerosene and jet 760 1810 2.86 
fuel 
Mineral oil 1440 3040 3.64 
dielectric fluid 

a 200 200 0.2 
Unknown oil 

b 2500 5000 Petroleum-Related 
Waste Oil 

Contaminants 
Gasoline Not applicable Not applicable Petroleum-Related 

Contaminants 
a 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SYOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for, and compared to, their individual NMED soil screening guidelines. 

b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially 

toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines. 

The second standard is GW -2, which is applicable for sites where the depth to groundwater is less 
than 15 feet from the ground surface and within 30 feet of an occupied structure. The structure 
may be either residential or industrial. GW -2 standards are based upon "inhalation exposures that 
could occur to occupants of the building impacted by volatile compounds, which partition from 
the groundwater" (MADEP 2001). The GW-2 screening guidelines ONLY apply for the 
evaluation of inhalation exposures. If potential ingestion or contact with contaminated soil and/or 
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groundwater could occur, then the screening guidelines provided in Table 2.a should be applied. 
Table 2.b lists the TPH screening guidelines for the inhalation scenario. 

Table 2b. TPH Screening Guidelines- Vapor Migration and Inhalation of Groundwater 
(GW-2) 

TPH 

Concentration in 

Residential Direct 
Industrial Groundwater (mg/L) 

Petroleum Product 
Exposure (mg/kg) 

Direct Exposure 
(mg/kg) 

Diesel #2/crankcase 880 2200 30.4 
oil 
#3 and #6 Fuel Oil 860 2150 35.3 

Kerosene and jet 940 2350 15.7 
fuel 
Mineral oil 1560 3400 10.4 
dielectric fluid 

a 800 2000 50.0 
Unknown oil 

b 2500 5000 Petroleum-Related Waste Oil 
Contaminants 

Gasoline Not applicable Not applicable Petroleum-Related 
Contaminants 

a 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for, and compared to, their individual NMED soil screening guidelines. 

b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially 

toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines. 

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the 
screening guidelines from Tables 2a and 2b specified for waste oil, because this type of hydraulic 
fluid is composed of approximately the same range of carbon fractions as waste oil. However, 
these hydraulic fluids often contain proprietary additives that may be significantly more toxic 
than the oil itself; these additives must be considered on a site- and product-specific basis (see 
A TSDR hydraulic fluids profile reference). Use of alternate screening guideline values 
requires prior written approval from the New Mexico Environment Department. TPH 
screening guidelines in Tables 2a and 2b must be used in conjunction with the screening levels 
for petroleum-related contaminants given in Table 3 because the TPH screening levels are NOT 
designed to be protective of exposure to these individual petroleum-related contaminants. Table 
3 petroleum-related contaminants screening levels are based on the NMED Technical Background 
Document for Development of Soil Screening Levels, Rev 4.0 (June 2006). 

The list of petroleum-related contaminants does not include polyaromatic hydrocarbons (P AHs) 
with individual screening levels that would exceed the total TPH screening levels (acenaphthene, 
anthracene, flouranthene, flourene, and pyrene). In addition, these TPH screening guidelines are 
based solely on human health, not ecological risk considerations, protection of surface water, or 
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potential indoor air impacts from soil vapors. Potential soil vapor impacts to structures or utilities 
are not addressed by these guidelines. Site-specific investigations for potential soil vapor impacts 
to structures or utilities must be done to assure that screenings are consistently protective of 
human health, welfare or use of the property. NMED believes that use of these screening 
guidelines will allow more efficient screenings of petroleum release sites at sites while protecting 
human health and the environment. Copies of the references cited below are available on the 
MADEP website at http://www.state.ma.us/dep/bwsc/vph_eph.htm and the NMED website at 
http://www.nmenv.state.nm.us/HWB/guidance.html. 

Revised Table 3. Petroleum-Related Contaminants Screening Guidelines 

Values for Direct NMED 

Exposure to Soil 
DAFa 20 

GW 
NMED NMED Protection NMED DAFb 1 

Residential Industrial (mg/kg in GW Protection 
Petroleum-Related Contaminants SSL (mg/kg) SSL (mg/kg) soil) (mg/kg in soil) 

Benzene 1.03E+01 2.58E+01 2.01 E-02 1.00E-03 

Toluene 2.52E+02 2.52E+02 2.17E+01 1.08E+OO 

Ethylbenzene 1.28E+02 1.28E+02 2.02E+01 1.01E+OO 

Xylenes' 8.20E+01 8.20E+01 2.06E+OO 1.03E-01 

Naphthalene 7.95E+01 3.00E+02 3.94E-01 1.97E-02 

2-Methyl naphthalened 5 OOE+02 1.00E+03 ---e ---e 

Benzo( a )anthracene 6.21E+OO 2.34E+01 1.09E+01 5.43E-01 

Benzo(b )fluoranthene 6.21E+OO 2.34E+01 3.35E+01 1.68E+OO 

Benzo(k)fluoranthene 6.21 E+01 2.34E+02 3.35E+02 1.68E+01 

Benzo( a )pyrene 6.21E-01 2.34E+OO 2.78E+OO 1.39E-01 

Chrysene 6.15E+02 2.31E+03 3.48E+02 1.74E+01 

Dibenz(a,h)anthracene 6.21E-01 2.34E+OO 1.04E+01 5.18E-01 

lndeno(1 ,2,3-c,d)pyrene 6.21E+OO 2.34E+01 9.46E+01 4.73E+OO 

a OAF- Dilution Attenuation Factor 

b For contaminated soil in contact with groundwater. 

'Based upon total xylenes 

d No NMED value available, value taken from Massachusetts Contingency Plan, 310 CMR 40.0985, 4/3/06. 

e No NMED value available and leachability-based value for OAF =1 or 20 not established in the Massachusetts 
Contingency Plan, 310 CMR 40.0985, 4/3/06. 
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SECTION 02770A 

CONCRETE SIDEWALKS AND CURBS AND GUTTERS 
03104 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for concrete sidewalks and curbs and 
gutters. 

Comments and suggestions on this guide specification 
are welcome and should be directed to the technical 
proponent of the specification. A listing of 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR) 

Use of electronic communication is encouraged. 

This guide specification includes tailoring options 
for sidewalks, and curbs and gutters. Selection or 
deselection of a tailoring option will include or 
exclude that option in the section, but editing the 
resulting section to fit the project is still 
required. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

PART 1 GENERAL 

************************************************************************** 
AND=GUTTERS> slpublic.html> AND=GUTTERS> 

slpublic.html>NOTE: This specification may be 
adjusted to cover separate curbs and gutters or 
combination curbs and gutters. This guide 
specification will not be used for integral or 
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monolithic curbs of concrete pavement or for curbs 
and gutters for bridges. 

************************************************************************** 

1.1 REFERENCES 

************************************************************************** 
NOTE: Issue (date) of references included in 
project specifications need not be more current than 
provided by the latest guide specification. 

************************************************************************** 

The publications listed below form a part of this speciticalior• to the 
extent referenced. The publications are referred to within Lhe text by the 

basic designation only. 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION O~FlCIALS 
(AAS!!TO) 

AASHTU 1'1 182 (1991; R 2000) Burlap Cloth Made frum Jute 
or Kenaf 

ASTM INTERNATIONAL (ASTM) 

ASTM A 185 

ASTM A 615/A 615M 

ASTM c: 1tJ3/C l43t1 

ASTM c: 171 

ASTM c: 1"12 

ASTM c: 175 

ASTM C: 231 

A.STM c: J 0 9 

AS TM C 3 1 I C :3 H1 

ASTM C 920 

ASTM D 17:'!1 

(2002) Steel Welded Wire Reinforcement, 
Plain, for Concrete 

(2003a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement 

(2003) Slump of Hydraulic Cement Concrete 

(?003) Sheet t1aterials for Curing Concrete 

(1999) Sarnplinq Freshly Hixec:l Concrete 

(199tlael) J',ir Content of Freshly 1·1i_xed 
Concrete by the Volumetric Method 

(2003) Ajr Content of Freshly Mixed 
Concrete by the Pressure Method 

(2003) Liquid Membrane-Forming Cmnpoundci 
for Cur tilCJ Concrete 

(200Ja) i''laking and Curing Concrete Test 
Specimens in the Field 

(200?) Elastomeric Joint Sealants 

(1999) Preformed Expansion ,Joint Filler 

for Concrete Paving and Structural 
Construction (Nonextrudinq and Resilient 

Bituminous Types) 
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ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction 

ASTM D 5893 (1996) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements 

1.2 MEASUREMENT FOR PAYMENT 

************************************************************************** 
NOTE: The MEASUREMENT FOR PAYMENT and BASIS FOR 
PAYMENT paragraphs will be deleted if the work 
covered by this section of the specifications is 
included in one lump-sum contract price for the 
entire work covered by the invitation for bids. 

************************************************************************** 

1. 2. l SideHalks 

The quantities of sideHalks to be paid for will be the number of square 
meters yards of each depth of sideHalk constructed as indicated. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>l.2.2 
Gutters 

Curbs and 

The quantities of curbs and gutters to be paid for will be the number of 
linear meters feet of each cross section constructed as indicated, measured 
along the face of the curb at the gutter line. 

1.3 BASIS FOR PAYMENT 

1.3.1 Sidewalks 

Payment of the quantities of sidewalks measured as specified will be at the 
contract unit price per square meter yard of the thickness specified. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>l.3.2 
Gutters 

Curbs and 

Payment of the quantities of curbs and gutters measured as specified will 
be at the contract unit price per linear meter foot of each cross section. 

l. 4 SUBt1ITTALS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
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submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Management System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office. Codes 
following the "G" typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
for Navy projects. 

************************************************************************** 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated. When used, a designation following the "G" 
designation identifies the office that will review the submittal [or the 
Government. The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES: 

SD-03 Product Data 

ConcreLe 

Copies of certified delivery tickets for all concrete used in 
the cons L t trc lion. 

SD-06 Te t Reports 

Field Quality Control 

Copies of all test reports withir1 24 hours of completion of the 
test. 

1.5 WEATHER LIMITATIONS 

1.5.1 Placing During Cold Weather 

Concrete placement shall not take place when the air temperature reaches 5 
degrees C 40 degrees F and is falling, or is already below that point. 

SECTION 02770A Page 7 



Placement may begin when the air temperature reaches 2 degrees C 35 degrees 
F and is rising, or is already above 5 degrees C 40 degrees F. Provisions 
shall be made to protect the concrete from freezing during the specified 
curing period. If necessary to place concrete when the temperature of the 
air, aggregates, or water is below 2 degrees C 35 degrees F, placement and 
protection shall be approved in writing. Approval will be contingent upon 
full conformance with the following provisions. The underlying material 
shall be prepared and protected so that it is entirely free of frost when 
the concrete is deposited. [Mixing water and aggregates] [Mixing water] 
[Aggregates] shall be heated as necessary to result in the temperature of 
the in-place concrete being between 10 and 30 degrees C 50 and 85 degrees F. 

Methods and equipment for heating shall be approved. The aggregates shall 
be free of ice, snow, and frozen lumps before entering the mixer. Covering 
and other means shall be provided for maintaining the concrete at a 
temperature of at least 10 degrees C 50 degrees F for not less than 72 
hours after placing, and at a temperature above freezing for the remainder 
of the curing period. 

1.5.2 Placing During Warm Weather 

The temperature of the concrete as placed shall not exceed 30 degrees C 85 
degrees F except where an approved retarder is used. The mixing water 
and/or aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature. The placing temperature shall not exceed 35 degrees C 
95 degrees F at any time. 

1.6 PLANT, EQUIPMENT, MACHINES, AND TOOLS 

1.6.1 General Requirements 

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times. The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified. Use of the equipment shall be disconti.nued if 
it produces unsatisfactory results. The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>1.6.2 
Equipment 

Slip Form 

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass. 

PART 2 PRODUCTS 

2.1 CONCRETE 

Concrete shall conform to the applicable requirements of [Section 03300A 
CAST-IN-PLACE STRUCTURAL CONCRETE] [Section 02753A CONCRETE PAVEMENT FOR 
AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS] [Section 02754A CONCRETE 
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PAVEMENTS FOR SMALL PROJECT] except as otherwise specified. Concrete shall 
have a minimum compressive strength of 24 MPa 3500 psi at 28 days. Maximum 
size of aggregate shall be 37.5 mm 1-1/2 inches. 

2. 1. 1 Air Content 

************************************************************************** 
NOTE: The air content specified is for concrete 
that will be subjected to freezing weather and the 
possible action of deicing chemicals. In climates 
where freezing is not a factor but where air 
entrainment is used in local commercial practice to 
improve the workability and placeability of 
concrete, concrete having air content percent of 4.5 
plus or minus 1.5 percent may be specified as 
Contractor's option to non air-entrained concrete. 

************************************************************************** 

t1ixtures shall have air content by volume cd: cuncrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer. 

2 .1. 2 Slump 

************************************************************************** 
NOTE: The desired slump will be inserted. 
Suggested limits are 75 mm (3 inches) plus or minus 
25 mm (1 inch) for hand placed concrete or 25 mm (1 
inch) plus or minus 10 mm (1/2 inch) for slipformed 
concrete. 

************************************************************************** 

The concrete slump shall be 50 rrun plus or minus 25 mm 2 inches plus or 
minus l inch where determined in accordance with ASTM C 143/C 143M. 

2. l. 3 Reinforcement Steel 

************************************************************************** 
NOTE: Reinforcement steel normally will not be 
required for curb and gutter construction. Where 
conditions exist that make it advantageous to use 
reinforcement steel, the reinforcing steel details 
will be indicated, and the following paragraphs will 
be included in the contract specification. 

************************************************************************** 

Reinforcement bars shall conform to ASTM A 615/A 615M. 
reinforcement shall conform to ASTM A 185. 

2.2 CONCRETE CURING MATERIALS 

2.2.1 Impervious Sheet Materials 

Wire me:;h 

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque. 
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2.2.2 Burlap 

Burlap shall conform to AASHTO M 182. 

2.2.3 White Pigmented Membrane-Forming Curing Compound 

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2. 

2.3 CONCRETE PROTECTION MATERIALS 

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine. At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable. 

2.4 JOINT FILLER STRIPS 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>2.4.1 
Joint Filler for Curb and Gutter 

Contraction 

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard. 

2.4.2 Expansion Joint Filler, Premolded 

************************************************************************** 
NOTE: Either type of joint sealer may be specified 
if determined necessary by the Contracting Officer 
and the inapplicable publication removed. Joint 
sealing material may be omitted where sealing of 
expansion joints is not deemed essential or 
advisable. 

************************************************************************** 

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752, 13 mm 1/2 inch thick, unless otherwise indicated. 

2.5 JOINT SEALANTS 

Joint sealant, cold-applied shall conform to ASTM C 920 or ASTM D 5893. 

2.6 FORM WORK 

Form work shall be designed and constructed to ensure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified. Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete. Wood forms shall be surfaced plank, 
50 mm 2 inches nominal thickness, straight and free from warp, twist, loose 
knots, splits or other defects. Wood forms shall have a nominal length of 
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3m 10 feet. Radius bends may be formed with 19 mm 3/4 inch boards, 
laminated to the required thickness. Steel forms shall be chanr1el-formed 
sections with a flat top surface and with welded braces at each end and at 
not less than two intermediate points. Ends of steel forms shall be 
interlocking and self-aligning. Steel forms shall include flexible forms 
for radius forming, corner forms, form spreaders, and fillers. Steel forms 
shall have a nominal length of 3 m 10 feet with a minimum of 3 welded stake 
pockets per form. Stake pins shall be solid steel rods with chamfered 
heads and pointed tips designed for use with steel forms. 

2. 6. 1 Sidewalk Forms 

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>2.6.2 
Gutter Forms 

Curb and 

Curb and gutter outside forms shall have a heiqht equal to the f11ll depth 
of the curb or gutter. The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form. Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of 3 
m 10 feet or more, where grade changes occur in the return, or where the 
central angle is such that a rigid form with a central angle of 90 degrees 
cannot be used. Back forms for curb returns may be made of 38 mm 1-1/2 inch 

benders, for the full height of the curb, cleated together. In lieu of 
inside forms for curbs, a curb "mule" may be used for forming and finishing 
this surface, provided the results are approved. 

PART 3 EXECUTION 

3.1 SUBGRAD~ PREPARATION 

************************************************************************** 
NOTE: On most projects, major grading operations 
involving excavation and construction of embankments 
will be performed and paid for under other sections 
of the specifications and, therefore, are not 
included in this guide specification. Where such 
work, including the construction of any required 
subbase, must be done under this section, paragraphs 
FORM SETTING, SIDEWALK CONCRETE PLACEMENT AND 
FINISHING, and CURB AND GUTTER CONCRETE PLACEMENT 
AND FINISHING will be revised to cover necessary 
additional requirements. The subgrade will be 
indicated as extending at least 600 mm (2 feet) ~n 

width back of curb, gutter, entrance, and 
combination curb and gutters. 

************************************************************************** 

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement. Subgrade shall be placed and compacted [as 
directed] [in conformance with Section [ ]] 
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3 .1. 1 Sidewalk Subgrade 

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.1.2 
Gutter Subgrade 

Curb and 

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter. The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement. 

3 .1. 3 Maintenance of Subgrade 

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed. The subgrade shall be in a moist condition when 
concrete is placed. The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited. 

3.2 FORM SETTING 

Forms shall be set to the indicated alignment, grade and dimensions. Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed 1.2 m 4 feet. Corners, deep sections, and radius 
bends shall have additional stakes and braces, as required. Clamps, 
spreaders, and braces shall be used where required to ensure rigidity in 
the forms. Forms shall be removed without injuring the concrete. Bars or 
heavy tools shall not be used against the concrete in removing the forms. 
Any concrete found defective after form removal shall be promptly and 
satisfactorily repaired. Forms shall be cleaned and coated with form oil 
each time before concrete is placed. Wood forms may, instead, be 
thoroughly wetted with water before concrete is placed, except that with 
probable freezing temperatures, oiling is mandatory. 

3.2.1 Sidewalks 

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of 3 mm 1/8 inch in any 3 m 10 foot long 
section. After forms are set, grade and alignment shall be checked with a 
3 m 10 foot straightedge. Forms shall have a transverse slope [as 
indicated) [of 20 mm per meter 1/4 inch per foot) with the low side 
adjacent to the roadway. Side forms shall not be removed for 12 hours 
after finishing has been completed. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.2.2 
Gutters 

Curbs and 

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed. Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing. Gutter forms shall not be 
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removed while the concrete is sufficiently plastic to slump in any 
direction. 

3.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING 

3.3.1 Formed Sidewalks 

Concrete shall be placed in the forms in one layer. When consolidated and 
finished, the sidewalks shall be of the thickness indicated. After 
concrete has been placed in the forms, a strike-off guided by side forms 
shall be used t0 bring the surface to proper section to be compacted. The 
concrete shall be consolidated wi Lh an appr uved vibrator, dnd the sul~fauc: 

shall ble> linished Lo crrade with a strike ofr. 

3. 3. 2 Concrete Finishing 

After straightedgincr, when most of the water sheen has disappeared, and 
just before the concrete hardens, the surface shall be finished witl1 a wood 
float or darby to a smooth and uniformly fine granular or sandy texture 
free of waves, irregularities, or tool marks. A scored surface shall be 
produced by brooming with a fiber-bristle brush in a direction transverse 
to that of the traffic, followed by edging. 

3.3.3 Edge and Joint Finishing 

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 3 mm 1/8 inch. Transverse joint shall be edged 
before brooming, and the brooming shall eliminate the flat surface left by 
the surface face of the edger. Corners and edges which have crumbled and 
areas which lack sufficient mortar for proper finishing shall be cleaned 
and filled solidly with a properly proportioned mortar mixture and then 
finished. 

3.3.4 Surface and Thickness Tolerances 

Finished surfaces shall not vary more than 8 mm 5/16 inch from the test:ing 
edge uf a 3 m 10-foot straighted'}e. Permissible deficiency in ec:tion 
thickness will be up to 6 mm l/4 inch. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>J.4 
CONCRETE PLACEMENT AND FINISHING 

3. 4. 1 Formed Curb and Gutter 

CURB .Z',ND CUTTER 

Concrete shall be placed to the section required in a single lift. 
Consolidation shall be achieved by using approved mechanical vibrators. 
Curve shaped gutters shall be finished with a standard curb ''mule". 

3. 4. 2 Curb and Gutter Finishing 

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement. 
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3.4.3 Concrete Finishing 

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture. Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes. 
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 13 mm 1/2 inch. Immediately after removing the front 
curb form, the face of the curb shall be rubbed with a wood or concrete 
rubbing block and water until blemishes, form marks, and tool marks have 
been removed. The front curb surface, while still wet, shall be brushed in 
the same manner as the gutter and curb top. The top surface of gutter and 
entrance shall be finished to grade with a wood float. 

3.4.4 Joint Finishing 

Curb edges at formed joints shall be finished as indicated. 

3.4.5 Surface and Thickness Tolerances 

Finished surfaces shall not vary more than 6 mm 1/4 inch from the testing 
edge of a 3 m 10-foot straightedge. Permissible deficiency in section 
thickness will be up to 6 mm 1/4 inch. 

3.5 SIDEWALK JOINTS 

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas. Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 1.5 m 5 feet on centers, whichever is less, and 
shall be continuous across the slab. Longitudinal contraction joints shall 
be constructed along the centerline of all sidewalks 3 m 10 feet or more in 
width. Transverse expansion joints shall be installed at sidewalk returns 
and opposite expansion joints in adjoining curbs. Where the sidewalk is 
not in contact with the curb, transverse expansion joints shall be 
installed as indicated. Expansion joints shall be formed about structures 
and features which project through or into the sidewalk pavement, using 
joint filler of the type, thickness, and width indicated. Expansion joints 
are not required between sidewalks and curb that abut the sidewalk 
longitudinally. 

3.5.1 Sidewalk Contraction Joints 

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least une-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved. Sawed joints shall be constructed by sawing a groove 
in the concrete with a 3 mm 1/8 inch blade to the depth indicated. An 
ample supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations. 
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3.5.2 Sidewalk Expansion Joints 

************************************************************************** 

NOTE: 
02760A 

For projects which do not reference Section 
FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 

RIGID PAVEMENTS, the last paragraph will replace the 
reference to Section 02760A. 

************************************************************************** 

Expansion joints shall be formed vlilh 13 rrml L/2 inch joint filhcr stri]Xi. 
,Joint filler in expansion joints surrounding structures and featllrcs v1ithin 
the sidewalk may consist of preformed filler material conforming to ASTM D 
1752 or building paper. Joint filler shall be held in place wilh steel 
pins or other devices to prevent warping of the filler during floating and 
finishing. Irrunediately after finishing operations are completed, joint 
edges shall be rounded with an edging tool having a radius of 3 mm L/8 inch, 
and concrete over the joint filler sh;cLll be removed. At the fend of Lhf~' 

curing period, expansion joints shall be cleaned and filled with 
cold-applied joint sealant. Joint sealant shall be gray or stone in color. 

[Joints shall be sealed as specified in Section 02760A FIELD MOLDED 
SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS.] [The joint opening sh.all 
be thoroughly cleaned before the sealing material is placed. Sealing 
material shall not be spilled on exposed surfaces of the concrete. 
Concrete at the joint shall be surface dry and atmospheric and concrete 
temperatures shall be above 10 degrees C 50 degrees F at the time of 
application of joint sealing material. Excess material on exposed surfaces 
of the concrete shall be removed immediately and concrete surfaces cleaned.] 

3.5.3 Reinforcement Steel Placement 

************************************************************************** 
NOTE: Reinforcement steel normally will not be 
required for curb and gutter construction. Where 
conditions exist that make it advantageous to use 
reinforcement steel, the reinforcing steel details 
will be indicated, and the following paragraphs will 
be included in the contract specification. 

************************************************************************** 

Reinforcement steel shall be accurately and securely fastened ir1 place with 
suitable supports and ties before the concrete is placed. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>l.6 
,JOINTS 

C:UP.l3 AND GUTTER 

Curb and gutter joints shall be constructed at right angles to the line ut 
curb and gutter. 

3.6.1 Contraction Joints 

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
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monolithic sections between curb returns will not be less than 1.5 m 5 feet 
nor greater than 4.5 m 15 feet in length. Contraction joints shall be 
constructed by means of 3 mm 1/8 inch thick separators and of a section 
conforming to the cross section of the curb and gutter. Separators shall 
be removed as soon as practicable after concrete has set sufficiently to 
preserve the width and shape of the joint and prior to finishing. 

3.6.2 Expansion Joints 

************************************************************************** 

NOTE: For projects which do not reference Section 
02760A FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 
RIGID PAVEMENTS, the last paragraph will replace the 
reference to Section 02760A. 

************************************************************************** 

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter. 
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement. Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least 13 mm 1/2 inch in width shall be provided at intervals not less 
than 10 meters (30 feet) nor greater than 35 meters (120 feet). Expansion 
joints shall be provided in nonreinforced concrete gutter at locations 
indicated. Expansion joints shall be sealed immediately following curing 
of the concrete or as soon thereafter as weather conditions permit. 
[Joints shall be sealed as specified in Section 02760A FIELD MOLDED 
SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS.] [Expansion joints and the 
top 25 mm 1 inch depth of curb and gutter contraction-joints shall be 
sealed with joint sealant. The joint opening shall be thoroughly cleaned 
before the sealing material is placed. Sealing material shall not be 
spilled on exposed surfaces of the concrete. Concrete at the joint shall 
be surface dry and atmospheric and concrete temperatures shall be above 10 
degrees C 50 degrees F at the time of application of joint sealing 
material. Excess material on exposed surfaces of the concrete shall be 
removed immediately and concrete surfaces cleaned.) 

3.7 CURING AND PROTECTION 

************************************************************************** 
NOTE: Only the methods of curing appropriate to 
local weather conditions and construction practices 
will be retained, but Contractor's option of at 
least 2 curing methods will be retained to promote 
competition in bidding. 

************************************************************************** 

3. 7. 1 General Requirements 

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation. 
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Unhardened concrete shall be protected from rain and flowing water. All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins. 
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period. 

3.7.1.1 Mat Method 

The entire exposed surface shall be covered with 2 or more layers of 
burlap. i'lats shall overlap each other at least 150 mm 6 inches. The mat 
shall be thoroughly wetted with Welter prior to plac i nq on c:oncn,te c;u face 
and shall be kepl continuously in a saturated condition and ir1 intimate 
contact with concrete for not le s than ~ days. 

3.7.1.2 Impervious Sheeting Method 

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material. Sheets shall he laid 
directly on the concrete" surface with the light-colored si.de up and 
overlapped 300 mm 12 inches when a continuous sheet is not used. The 
curing medium shall not be less than 450 mm 18-inches wider than the 
concrete surface to be cured, and shall be securely weighted down by heavy 
wood planks, or a bank of moist earth placed along edges and laps in the 
sheets. Sheets shall be satisfactorily repaired or replaced if torn or 
otherwise damaged during curing. The curing medium shall remain on the 
concrete surface to be cured for not less than 7 days. 

3.7.1.3 Membrane Curing Method 

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface. 
Formed surfaces shall be coated immediately after the forms are removec! and 
in no case longer than 1 hour after the removal of forms. Concrete shall 
not be allowed to dry before the application of the membrane. If any 
drying has occurred, the surface of the concrete shall be moistened with 
fine spray of water and the curing compound aprllied as soon as the free 
water disappears. Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately ~ sr1uarc 
meters/L :-'00 square feet per gallon for the total of both coats. The 
second coat shall be applied in a direction approximately at right angles 
to the direction of application of the first coat. The compound shed L fur-m 
a uniform, continuous, coherent film that will not check, crack, or pee] 
and shall he free from pinholes or other imperfections. If pinholes, 
abrasion, or other discontinuities exist, an additional coat hall he 
applied to the affected areas within 30 minutes. Concrete surfac:ec; thc1t 
are subjected to heavy rainfall within 3 hours after the curing compound 
has been applied shall be resprayecl by the method and at the coverage 
specified above. Areas where the curing compound is damaged by subseqttfcrtt 
construction operations within the curing period shall be resprayed. 
Necessary precautions shall be taken to insure that the concrete is 
properly cured at sawed joints, and that no curing compound enters the 
joints. The top of the joint opening and the joint groove at exposed edges 
shall be tightly sealed before the concrete in the region of the joint is 
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resprayed with curing compound. The method used for sealing the joint 
groove shall prevent loss of moisture from the joint during the entire 
specified curing period. Approved standby facilities for curing concrete 
pavement shall be provided at a location accessible to the jobsite for use 
in the event of mechanical failure of the spraying equipment or other 
conditions that might prevent correct application of the membrane-curing 
compound at the proper time. Concrete surfaces to which membrane-curing 
compounds have been applied shall be adequately protected during the entire 
curing period from pedestrian and vehicular traffic, except as required for 
joint-sawing operations and surface tests, and from any other possible 
damage to the continuity of the membrane. 

3. 7. 2 Backfilling 

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated. 

3.7.3 Protection 

Completed concrete shall be protected from damage until accepted. The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction. Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints. 
Refinishing the damaged portion will not be acceptable. Removed damaged 
portions shall be disposed of as directed. 

3. 7. 4 Protective Coating 

************************************************************************** 
NOTE: Concrete may require protection against the 
action of urea, sodium chloride, and calcium 
chloride used for de-icing purposes. Protection 
against these chemicals is not required for concrete 
of the specified air content that will be in place 
for a cumulative time of 6 weeks at a continuous 
minimum temperature of 5 degrees C (40 degrees F) , 
excluding the curing time. Concrete which is to 
receive protective coating should be moist cured to 
eliminate the need for removing a curing membrane 
prior to application of the protective coating. ACI 
Committee Report 515 provides a detailed discussion 
of protective coating for concrete. The following 
paragraphs will be inserted if protective coating is 
required. 

************************************************************************** 

Protective coating, of linseed oil mixture, shall be applied to the 
exposed-to-view concrete surface after the curing period, if concrete will 
be exposed to de-icing chemicals within 6 weeks after placement. Concrete 
to receive a protective coating shall be moist cured. 
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3.7.4.1 Application 

Curing and backfilling operation shall be completed prior to applying two 
coats of protective coating. Concrete shall be surface dry and clean 
before each application. Coverage shall be by spray application al not 
more than ll square meters/L 50 square yards per gallon for first 
application and not more than 15.5 square meters/L 70 square yards per 
gallon for second application, except that the number of applications and 
coverage for each application for commercially prepared mixture shall be in 
accordance with the manufacturer's instructions. Coated surfaces shaJ l be 
protected from vehicular and pedestrian traffic until dry. 

3.7.4.2 Precautions 

Protective coating shall not be heated by direct application of flame or 
electrical heaters and shall be protected from exposure to open flame, 
sparks, and fire adjacent to open containers or applicators. Material 
shall not be applied at ambient or material temperatures lower lhar1 10 
degrees C 50 degrees F. 

3.8 FIELD QUALITY CONTROL 

3.8.1 General Requirements 

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 

Based upon the results of these inspections and tests, the Contractor 
shall take the action and submit reports as required below, and any 
additional tests to insure that the requirements of these specifications 
are met. 

3.8.2 Concrete Testing 

3.8.2.1 Strength Testing 

The Contractor shall provide molded concrete spec.imens for strength tests. 
Samples of concrete placed each day shall be taken not less than once a da 
nor less than once for every 190 cubic meters 250 cubic yards of concrete. 
The samples for strength tests shall be taken in acc:ordance ~lith ASTH C 172. 

Cylinders for acceptance cihall be molded in conformance Hi th Ac)'l'[,1 r_: 31 /C 

31M by an approved te~ting laboratory. Each strength Lest result ~hall be 
the average of 2 test cylinders from the same concrete sample tE"stecJ al 28 
days, unless otherwise specified or approved. Concrete specified on the 
basis of compressive strength Hill be consirtered satisfactory if the 
averages of all sets of three COllSecutive strength test results equal or 

exceed the specified strength, and no individual strength let result falls 
below the specified strength by more than 4 MPa 500 psi. 

3.8.2.2 Air Content 

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
ASTM C 231 shall be used 

dense natural aggregates. 
randomly selected batches 

Hith concretes and mortars made with relatively 
Two tests for air content shall be made on 

of each class of concrete placed during each 
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shift. Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
If results are out of tolerance, the placing foreman shall be notified and 

he shall take appropriate action to have the air content corrected at the 
plant. Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified. 

3. 8. 2 .3 Slump Test 

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 190 cubic meters 250 cubic yards, or fraction thereof, 
of concrete placed during each shift. Additional tests shall be performed 
when excessive variation in the workability of the concrete is noted or 
when excessive crumbling or slumping is noted along the edges of 
slip-formed concrete. 

3. 8. 3 Thickness Evaluation 

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
If a slip form paver is used for sidewalk placement, the subgrade shall be 

true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab. 

3. 8. 4 Surface Evaluation 

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks. 

3.9 SURFACE DEFICIENCIES AND CORRECTIONS 

3.9.1 Thickness Deficiency 

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 6 mm 1/4 inch the deficient section will be 
removed, between regularly scheduled joints, and replaced. 

3.9.2 High Areas 

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more. The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 6 mm 1/4 
inch. Pavement areas requiring grade or surface smoothness corrections in 
excess of the limits specified above shall be removed and replaced. 

3.9.3 Appearance 

Exposed surfaces of the finished work will be inspected by the Government 
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and any deficiencies in appearance will be identified. Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced. 

-- End of Section 
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REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

12565 WEST CENTER ROAD 
OMAHA NE 68144-3869 

June 6, 2005 

Hazardous, Toxic and Radioactive Waste 
Center of Expertise 

Mike Schmitt 
STLDenver 
4955 Yanow Street 
Arvada, CO 80002 

Dear Mr. Schmitt: 

This conespondence addresses the recent evaluation of STL Denver of Arvada, CO for the 
U.S. Army Corps of Engineers (USACE) for radiological analysis in support ofthe USACE 
Hazardous, Toxic and Radioactive Waste Program. 

Your laboratory is now validated for the parameters listed below: 

METHODC 1J PARAMETERS MATRIXC2J 

300.0/9056 Anions(S) Water(J) 

300.0/9056 Anions1~l Sohds(J) 

1664A Oil and Grease (HEM) Water(J) 

907IB Oil and Grease (HEM) Solids<6l 

901 OB/90 12A Cyanide Water(J) 

9010B/9012A Cyanide Solids(Jl 

3535/8330 Explosives Water((') 

8330 Explosives Solids0 l 

3535/8321A Explosives Water( G) 

8321A Explosives Solids(J) 

8151A Herbicides Water(J) 

8151A Herbicides Solids(J) 

9071B Oil & Grease Solids0 l 

3510C/8081A Organochlorine Pesticides Watcr(J) 

3550B/8081A Organochlorine Pesticides Solids(JJ 
3510C/8082 Polychlorinated Biphenyls Water(J) 

3550B/8082 Polychlorinated Biphenyls Solids0 l 

3510C/831 0 Polynuclear Aromatic Hydrocarbons Water(J) 
3550B/831 0 Polynuclear Aromatic Hydrocarbons Solids(J) 

Pnnted on* Recycled Paper 
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3520C/8270C Semivolatile Organics Water<3l 

3550B/8270C Semivolatile Organics Solids(3) 

3010AJ6010B/7470A TAL Metals<4l Water(Jl 

3050B/60 1 OB/7 4 71 A TAL Metals(4l Solids(3) 

3020AJ6020 
3050B/6020 
9060 
9060 Mod 
3510C/Mod 8015 
3550B/Mod 8015 
5030B/Mod 8015 
5035/Mod 8015 
5030B/8260B 
5035/8260B 
DEN-RAD-0009 
DEN-RAD-0009 
DEN-RAD-0004 

DEN-RAD-0004 

DEN-RAD-0005 

DEN-RAD-0007 

DEN-RAD-0003 

Remarks: 

TAL Metals(4l Water(3l 

TAL Metals<4l Solids(Jl 

Total Organic Carbon Water(Jl 

Total Organic Carbon Solids( G) 

TPH-DRO Water(Jl 

TPH-DRO Solids(3l 

TPH-GRO Water<Jl 

TPH- GR0(7) Solids(3) 

Volatile Organics Water(3l 

Volatile Organics Solids(3) 
Gamma Emitting Radionuclides Water(6) 

Gamma Emitting Radionuclides Solids<6l 
Americium, Plutonium, Thorium, and Uranium by Water(6l 

Alpha Spectrometry 
Americium, Plutonium, Thorium, and Uranium by Solids(6l 

Alpha Spectrometry 
Calibration, Use and Maintenance of the Alpha NA(6l 

Spectrometer 
Radium-226 in Water by Precipitation and GFPC Water<6l 
Counting 
Gas Flow Proportional Counter- Calibration, NA<6l 

Usage, and Maintenance 

I) Sample preparation methods have been added to reflect program policy change. 

2) 'Solids' includes soils, sediments, and solid waste. 

3) The laboratory has s1~ccessful!y Qnalyzed a Proficiency Testing (PT) sample for this 
method/matrix. 

4) TAL Metals: Aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 

5) Anions: Chloride, fluoride, sulfate, nitrate, nitrite, and ortho-phosphate. 

6) Approval for tl11S parameter is based on review of SOPs only. 

7) Approval IS for Method 5035 medium-level (methanol extraction) method only. 

~ 
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Enclosed for your infom1ation is a copy of the Laboratory Inspection and Evaluation 
Report. Only radiological parameters were evaluated during the on-site inspection. Your 
laboratory has responded to the deficiencies as noted in the report. No further responses are 

necessary. 

Approval for chemical parameters was previously established and was based on acceptable 
past perfonnance, successful analysis of the National Environmental Laboratory Accreditation 
Conference Proficiency Testing samples and review of SOPs and laboratory Quality 
Management documentation. Approval for radiological parameters is based on review of the 
laboratory's SOPs; the results of the laboratory inspection, the Corrective Action Report, and the 
laboratory's analysis of Perfonnance Evaluation samples from commercial suppliers and for the 
DOE Quality Assessment l?rogram (QAP). The evaluation, whid1 \Vas conducted for your 
facility, is based substantially on ISO Guide 25 (General Requirements for the Competence of 
Testing Laboratories) and USACE Engineering Manual (EM) 200-1-3, Appendix I (Shell for 
Analytical Chemistry Requirements). The period of validation has been previously established 
and expires on September 14, 2006. 

The USACE reserves the right to conduct additional laboratory inspections or to suspend 
validation status for any or all of the listed parameters if deemed necessary. It should be noted 
that your laboratory may not subcontract USACE analytical work to any other laboratory location 
without the approval of this office. This laboratory validation does not guarantee the delivery of 
any analytical samples from a USACE Contracting Officer Representative. 

Any questions or comments can be directed to Dr. Jan Dunker at (402) 697-2566. 

Enclosure 

Sincerely, 

/7Ap4ciX!J 
~ MarcJa C. Dav1es, Ph.D. 

Director, USACE Hazardous, 
Toxic and Radioactive Waste 
Center of Expertise 
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Appendix A 

NMED Soil Screening Levels 
June 2006 

Revision .f 0 

State ofNew Mexico Soil Screening Levels 

'hhlc :\-1 pr<)\'idcs State of New Mexico Soil Screening LeveL (SSLs), as developed bv the :'\lew 
\lcxtco FnYtrnnmcnt Dcparrmcnt (Nl\JED) Hnarduus \V;lstc Bureau (H\VB) and the Cmtmd 
\\';iter C2uality Bmeau Voluntary Rcmediauon Program for 208 chernicals most comrnonlv 
associ;1tcd with crwnonmcntal releases within the state. These NMFD SSLs arc denvnlt;sllw 

i ~ 

default exposure pacuncter values (as presented in Table "\-2) ;ltld chemical- and Stall' u!' .~cw 
i\lcxJCu ~pnific phv~;ical parameters (;ls prcsenkd in 'L1ble n I of :\ppcmlix B) TIH'SC dchult 

\';\]ucs :llT :\ssumc:cJ to he appropriately consetYativc in the face of unu:rtalnly and arc l1kcly '<J be 
protective f<Jr rhe m;ljnrity of site conditions relcv;u1t to soil exposure~ within New Mexico. 

llown-er, the Nl\fED SSLs arc not necessarily protective of aU known human exposure pathways, 
rL·a:ocHJablc land usc's or ecological threats. Thus, before applying Nl'viFD SSI ,sat a site, 1l h 

c~trCilWh· important tu compare the conceptual site model (CSl\1) with the :lssumptions up(ltl wlw:h 

the 1\\IFD SSLs are predicated to ensure that the site cuuditions and exposure: path\\ays nutch 
t ho~e used to develop the N M!•]) SSLs. If tbi::; comparison indicates that the sllc at issue is more 

complex tb1r1 the corresponding SSL sccnanos, or that Ll1cre arc significant exposure patlw,;ays not 
acu )untcd for by the NM.ED SSLs, then the Hl\1FD SSLs are insufficient for usc in a defcn::;iblc 

:ts)cssmenl of the site. '\ more detailed site-specific approach will be necessary to evaluate the 

addi tiomtl p:uhways or site conditions. 

( :nlumn 2: 

( .ululllll l, 'i, 7, 
and ltJ: 

l:olumm 5 and 7: 

Table :\-l 

'l'hc first column in Table :\-1 presents the rL1n1cs oft he chcmicds for which 
NfvlED has de\'clopcd SSLs. 

The second column presents Ni\IL~D SSLs predicated ou rcsidenti:d soil 
exposures. 

These columns present indicator categories for the NMED SSL rcstdential, 
tndusttial, construction, and tap \Vater basis, whether predicated on 
carcinogenic effects (en), noncarcinogenic effects (nc), sot! s:1turatiun limHs 
(s·,tt) ur a non-risk based "max" determination. Nl\:fl·~D SSJ .s predicated on :1 
cu:cinogcnic endpoint reflect ag<C-adjustcd child lcHl(htlt n::pusurcs. N\11:1) 
SSl ,:; prcdic1tcd on a noncarcinogenic endpoint refkct child onlv exposures. 
Detected concentrations above the "sat" value may tndiC:tl t' the ptt':scncc of 

oot!aL]lteous phase Licjuid (N:\PL) l'or certain inorgamc and scmJ\'ohtile 
urg:tntc compounds (SVOCs) that exhibit rdativcly low toxiuty, a non nsk 

based maximum concentration of 101 mg/kg is given when the risk-based SST, 
exceeds that leveL These arc noted ;ts "max" tn the tables. 

The fourth and sixth columns present Nl\IED SSLs analogous to Column J, 
\vrith the exct'ption that these values correspond to lndustrial/Occup:ltional 

and Construction worker (adult-only) exposures, respectively. 

The fifth and seventh columns present endpoint bases analogous ru Column .1 
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for the Industrial/Occupational and Construction worker receptor 

populations, reopcctivcly. Unlike the Res1deutial population, nonc1.rcinogenic 

endpoint notes for these receptor populations are predicated on adult onlr 
exposures. 

Column 8: The eighth column notes which chemicals :1re considered VOCs (for inhalanon 
considemtions). Those chemicals not considered VOCs are eYaluatd \Vithin 
the SSLs relative t:o inhalation of particulate emissions. 

Column !J: Presents the tap water SST, for the residential scenario. 

Columns 11 and 12: The ninth column presents Nl\1ED SSLs for the migration to groundwater 
pathway developed using a def::tult dilution atwnuation factor (DAF) of 1, 
which assmncs no effective dilution or attenuation. These val ucs can be 
considered at sites where little or no dilution or attenuation of ~oillc:Jchatc 
concentrations is expected (c.?,-, shallow wacer table;, karst topographY). 
Column JU presents Nl\1ED SSLs for the nugration to groundwater p:1thwar 
developed using a D:\ F of 20 to account for natural processes that reduce 
contaminant concentrations in the subsurface. 

A~ noted above, separate NMED SSLs are presented for use in evaluating three discrete potential 
receptor populations: Residential, Industrial/Occupational, and Construction. [~ach Nl\fED SSL 
considers incidental ingestion of soil, inhalation of volatiles (limited to those chemicals noted as 
\'Olatile organic compounds JVOCsj within Table .:\-1) or particulate emissions from impacted soil, 
and dermal contact with soiL 

Generally, if a contaminant is detected at a level in soil exceeding tbe most relevant N,\IED SSL, 
and the site-specific CSM .is in general agreement with the underlying assumptions upon which the 
NMED SSLs arc predicated, this result indicates the potential for adverse human health effect;; to 
occur. Com'crscly, if no contaminants arc detected above the most relevant N:l\JFD SSl., this tends 
to indicate to the user that environmental conditions may 11ot necessitate renwdi;d actiun uf the 

surf;tce soil or the vadose %one. 

,\ detection above an Nl\1FJ) SSL does not indicate that unacceptable exposures arc, in fact, 
occurring. The N Ml-J) SSLs are predicated on relatively conservative exposure assumptions and an 
cxceedancc only tends to indicate the potential for adverse effects. The N l\1 ED s;:;J .s du nut 
account for additive exposures, whether for carcinogenic or noncarcinogenic cndpomts ~cction :=! 

or Part.-\ addresses a methodology by which an environmental manager may determin<: whcrhcr 
further site-n·alua tion i~ warranted, hO\vever, this methodology does not replace the need for 

defensible risk assessment where indicated. 

The N.MED SSLs address a basic subset of exposures fund;mlCntal to the widest arr;l\' of 
environmentally-impacted sites within the State of New l\lexico. The NMED SSLs c1nno1 address 
all relevant exposure pathways associated \vith all sites. The utility of the Nfv!J]) SSLs depends 
heavily upon the understanding of site conditions as accuntcly rd1cctcd in the CSl\f and nature and 
extent of contamination determinations. Consideration of the NMED SSLs docs nor preclude the 
need for site-specific risk assessment in all instances. 
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Table A-1: NlVIED Soil Screening Levels 

Industrial/ Construction 
Residential End- Occupational End- Worker Soil End-

Chemical Soil (mg/kg) point Soil (mg/kg) point (mglkg) point 
Acenaphthene 3 73E+03 nc 3.35E+04 nc 1.41E+04 nc 

Acetaldehyde 1 06E+02 nc 3.84E+02 nc 3.45E+02 nc 

Acetone 2.81E+04 nc 1.00E+05 max 9.85E+04 nc 

Acrylonitrile 4.27E+OO ca 1.26E+01 ca 5.75E+01 nc 

Acetophenone 1.48E+03 sat 1.48E+03 sat 1.48E+03 sat 

Acrolein 2.06E-01 nc 7.52E-01 nc 6.75E-01 nc 

Aldrin 2.84E-01 ca 1.12E+OO ca 6.99E+OO nc 

Aluminum 7.78E+04 nc 1 OOE+05 max 1.44E+04 nc 

Anthracene 2.20E+04 nc 1 OOE+05 max 8.60E+04 nc 

Antimony 3.13E+01 nc 4.54E+02 nc 1.24E+02 nc 

Arsenic 3.90E+OO ca 1.77E+01 ca 8.52E+01 nc 

Barium 1.56E+04 nc 1.00E+05 max 6.02E+04 nc 

Benzene 1.03E+01 ca 2.58E+01 ca 1.74E+02 nc 

Benzidine 2.11E-02 ca 8.33E-02 ca 7 09E-01 ca 

Benzo(a)anthracene 6 21E+OO ca 2.34E+01 ca 2.12E+02 ca 

Benzo(a)pyrene 6.21E-01 ca 2.34E+OO ca 2.12E+01 ca 

Benzo(b)fluoranthene 6.21E+OO ca 2.34E+01 ca 2.12E+02 ca 

Benzo(k)ftuoranthene 6.21 E+01 ca 2.34E+02 ca 2.12E+03 ca 

Beryllium 1.56E+02 nc 2.25E+03 nc 5.62E+01 nc 

a-BHC (HCH) 9 02E-01 ca 3.99E+OO ca 3.00E+01 ca 

b-BHC (HCH' 3.16E+OO ca 1.40E+01 ca 5.39E+01 nc 

q-BHC 4.37E+OO ca 1.93E+01 ca 8.09E+01 nc 

1, 1-Biphenyl 3.08E+03 nc 2.73E+04 nc 1.17E+04 nc 

Bis(2-chloroethyl) ether 2.44E+OO ca 7 45E+OO ca 1.05E+02 ca 

Bis(2-chloroisopropyl) ether 3.87E+01 ca 1.19E+02 ca 4.53E+02 sat 

Bis(2-ethylhexyl) phthalate 347E-r02 ca 1.37E+03 ca 4.66E+03 nc 

Bis(chloromethyl) ether 4.72E-03 ca 1.23E-02 ca 2.32E-01 ca 

Boron 1.56E+04 I nc 1.001::+05 max 3.09E+04 nc 

Bromobenzene 3 70E+01 nc I 1.37E+02 nc 1.21E+02 nc 

Bromodichloromethane 1.44E+01 ca 3.72E+01 ca 7.17E+02 ca -----

A-i 

Tap 
Water End-

voc (ug/L) point 
X 3.65E+02 nc 

X 1 72E+01 ca 

X 5.48E+03 nc 

X 3.81 E-01 ca 

X 6.08E+02 nc 

X 4.16E-02 nc 

3.87E-02 ca 

3.65E+04 nc 

X 1 83E+03 nc 

1.46E+01 nc 

4.42E-01 ca 

7.30E+03 nc 

X 3 49E+OO ca 
I 

2.89E-03 I ca 

9.09E-01 ca 

9.09E-02 ca 

9.09E-01 ca 

9.09E+OO ca 

7.30E+01 nc 

1.05E-01 ca 

3.69E-01 ca 

5.1 OE-01 ca 

X 3 04E+02 nc 

X 9.65E-02 ca 

X 2.71 E+OO ca 
4.74E+01 I ca 

X 5.09E-04 I ca 

7.30t:+03 I nc 

X 2.06E+01 nc 

X 1.78E+OO I ca 
- I 

V\!FJ) Soil Screening Levels 
June ]006 

Rension -1.0 

OAF 1 OAF 20 
(mg/kg) (mg/k£11 
2.75E+OO 5.49E+01 

9 55E-01 1.91E+01 

6.68E-05 1.34E-03 

1.48E-01 2.95E+OO 

8.55E-06 1 71E-04 

1.42E-01 2 84E+OO 

5.48E+04 1.10E+06 

8.11E+01 1.62E+03 

6.61E-01 1.32E+01 

1.45E-02 2.90E-01 

3.01E+02 6.03E+03 

l.OOE-03 2.01 E-02 

1.24E-05 2.47E-04 

5.43E-01 1.09E+01 

1.39E-01 2.78E+OO 

1.68E+OO 3.35E+01 

1.68E+01 3.35E+02 

5.77E+01 1 15E+03 

2.13E-04 4.25E-03 I 

7.61E-04 1 52E-02 

9.08E-04 1.82E-02 

3 61 E+OO 7 22E+01 

2.77E-05 5 55E-04 

7.21E-04 144E-02 

1.07E+03 2.15E+04 

8 95E-08 1.79E-06 

240E+01 I 4.80E+02 

1 07E-02 I 2 14E-01 

5.90E-04 I 1.18E-02 



Industrial/ Construction 

Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mglkg) point (mg/kg) 

Bromomethane 8.51E+OO nc 3 28E+01 nc 2.82E+01 

1 ,3-Butadiene 9.93E-01 ca 2.38E+OO ca 4.59E+OO 

2-Butanone _(MEK) 3.18E+04 nc 4.87E+04 sat 4.87E+04 

tert-Buty! methyl ether (MTBE) 3.88E+02 ca 9.84E+02 ca 1.96E+04 

n-Butylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 

sec-Butylbenzene 6.06E+01 sat 6.06E+01 sat 6.06E+01 

tert-Bu!Yibenzene 1.06E+02 sat 1 .06E+02 sat 1.06E+02 

Cadmium 3.90E+01 nc 5.64E+02 nc 1.54E+02 

Carbon disulfide 4.60E+02 sat 4.60E+02 sat 4.60E+02 

Carbon tetrachloride 3.47E+OO ca 8.64E+OO ca 1.80E+02 

Chlordane 1.62E+01 ca 7.19E+01 ca 1.30E+02 

2-Chloroacetophenone 4.25E-02 nc 1.62E-01 nc 1.41E-01 

2-Chloro-1 ,3-butadiene 6.32E+OO nc 2.30E+01 nc 2.06E+01 

1-Chloro-1, 1-difluoroethane 2.11E+02 sat 2. 11E+02 sat 2. 11E+02 

Chlorobenzene 1.94E+02 nc 2.45E+02 sat 2.45E+02 

1-Chlorobutane 1.22E+02 nc 2.99E+02 sat 2.99E+02 

Chlorodifluoromethane 2.11E+02 sat 2.11E+02 sat 2.11E+02 

Chloroethane 6.33E+01 ca 1.54E+02 ca 1.42E+03 

Chloroform 4 OOE+OO ca 9.59E+OO ca 2.16E+02 

Chloromethane 2.18E+01 ca 5.34E+01 ca 2.84E+02 

b-Chloronaphthalene 3.99E+03 nc 2.78E+04 nc 1.47E+04 

o-Chloronitrobenzene 1.49E+OO nc 5.48E+OO nc 4.88E+OO 

p-Chloronitrobenzene 1.05E+01 nc 4.23E+01 nc 3.51E+01 

2-Chlorophenol 1.66E+02 nc 8.85E+02 nc 5.86E+02 

2-Chloropropane 2.83E+02 nc 7.05E+02 sat 7.05E+02 

o-Chlorotol uene 2.02E+02 sat 2.02E+02 sat 2.02E+02 

Chromium Ill 1 OOE+05 max 1.00E+05 max 1.00E+05 

Chromium VI 2.34E+02 nc 3.40E+03 nc 2.61 E+01 

Chrysene 6.15E+02 ca 2.31E+03 ca 2.12E+04 

Cobalt 1.52E+03 nc 2 05E+04 nc 6 10E+01 

Copper 3.13E+03 nc 4.54E+04 nc 1.24E+04 

_Crotof')aldehy_de _____ 7.01 E-02 ca UOE-01 _ca _].73E_+OO -··-··· -- ------- ---------- -

A-4 

Tap 
End- Water 
point voc (ufl!l) 

nc X 8.66E+OO 

nc X 1.26E+OO 

sat X 7.06E+03 

ca X 6.14E+01 

sat X 6.08E+01 

sat X 608E+01 

sat X 6.08E+01 

nc 1.83E+01 

sat X 1.04E+03 

ca X 1.69E+OO 

nc 1.90E+OO 

nc X 5.22E-02 

nc X 1.43E+01 

sat X 8.66E+04 

sat X 1 .06E+02 

sat X 2.43E+D2 

sat X 9.75E+04 

sat X 3.81 E+01 

ca X 1.65E+OO 

nc X 1.49E+01 

nc X 4.87E+02 

nc X 1.45E-01 

nc X 1 20E+OO 

nc X 3.04E+01 

sat X 1 76E+02 

sat X 1.22E+02 

max 5.48E+04 

ca 1.10E+02 

ca X 2.91E+01 

nc 7.30E+02 

nc 1 46E+03 

ca - X 5.82E-02 

End-
point 

nc 

ca 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

llC 

nc 

ca 

YMED Soil Screening Levels 
June 2006 

Rn·ision 4.0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 

1.87E-03 3 74E-02 

1.27E+OO 2.55E+01 

2.70E-01 5.40E+OO 

2.17E-01 4.33E+OO 

2. 15E-01 430E+OO 

1.37E+OO 2.75E+01 

3.95E-01 7.89E+OO 

9.74E-04 1 95E-02 

3.42E-01 6.83E+OO 

4.37E-05 8.75E-04 

5.66E-03 1 13E-01 

6.28E+01 1.26E+03 

5.50E-02 1.10E+OO 

9.63E-02 1.93E+OO 

7.07E+01 1.41E+03 

9.41 E-03 1.88E-01 

4.12E-04 8.25E-03 

5.02E-03 1.00E-01 
' 1.25E+OO 2.51 E+01 

3.94E-05 7.88E-04 

3.25E-04 6.51E-03 

2.36E-02 4.72E-01 

4.60E-02 9.19E-01 

5.22E-02 1.04E+OO 

9.86E+07 1.97E+09 

2.10E+OO 4 20E+01 

1.74[+01 3.48E+02 

3.31 E+01 6.61E+02 

5 15E+01 1.03E+03 

1.49[-04 2.99E-03 

\.) 



I 
Industrial/ Construction 

Residential End- Occupational End- Worker Soil 
Chemical Soil (mg/kg) point Soil (mg/kg} point (mg/kg) 

Cumene (isopropylbenzene) 2.71E+02 nc 3.89E+02 sat 3.89E+02 

Cyanide 1.22E+03 nc 1.37E+04 nc 4.76E+03 

Cyanoqen 1.71 E+03 sat 1.71E+03 sat 1.71E+03 

Cyanoqen bromide 2.02E+03 sat 2.02E+03 sat 2.02E+03 

Cyanogen chloride 2 02E+03 sat 2.02E+03 sat 2.02E+03 

DDD 2.44E+01 ca 1.11E+02 ca 8.07E+02 

ODE 1.72E+01 ca 7.81 E+01 ca 5.70E+02 

DDT 1.72E+01 ca 7.81E+01 ca 1.38E+02 

Dibenz(a,h)anthracene 6.21 E-01 ca 2.34E+OO ca 2.12E+01 

Dibenzofuran 1.42E+02 nc 1.62E+03 nc 5.52E+02 

1 ,2-Dibromo-3-chloropropane 1.84E+OO nc 9.68E+OO nc 6.48E+OO 

Dibromochloromethane 1.48E+01 ca 3.95E+01 ca 7.16E+02 

1 ,2-Dibromoethane 5.04E-01 ca 1.31E+OO ca 2.48E+01 

1 ,4-Dichloro-2-butene 1.22E-01 ca 3.23E-01 ca 5.97E+OO 

1 ,2-Dichlorobenzene 3.74E+01 sat 3.74E+01 sat 3.74E+01 

1.3-Dichlorobenzene 3.26E+01 nc 3.74E+01 sat 3.74E+01 

1 ,4-Dichlorobenzene 3.95E+01 ca 1.03E+02 ca 1.96E+03 

3,3-Dichlorobenzidine 1.08E+01 ca 4.26E+01 ca 3.63E+02 

Dichlorodifluoromethane 1.61 E+02 nc 2.11E+02 sat 2.11E+02 

1, 1-Dichloroethane 1.40E+03 nc 142E+03 sat 1.42E+03 

1 ,2-Dichloroethane 6 04E+OO ca 1.52E+01 ca 6.42E+01 

cis-1 .2-Dichloroethene 7.65E+01 nc 3.00E+02 nc 2.54E+02 

trans-1.2-Dichloroethene 1 12E+02 nc 4.29E+02 nc 3.70E+02 

1 , 1-Dichloroethene 2.06E+02 nc 7.77E+02 nc 6.78E+02 

· 2,4-Dichlorophenol 1.83E+02 nc 2.05E+03 nc 6.99E+02 

1.2-Dichloropropane 6 OOE+OO ca 149E+01 ca 3.33E+01 

1 3-Dichloropropene 1.20E+01 ca 3.17E+01 ca 8.98E+01 

Dicyclopentadiene 2.21 E+01 nc 8.26E+01 nc 7.28E+01 

Dieldrin 3.04E-01 ca 1.20E+OO ca 1.02E+01 

Dieth"l phthalate 4.89E+04 nc 1.00E+05 max 1.00E+05 

Dimethyl phthalate 1.00E+05 max 1.00E+05 max 1.00E+05 

Di-n-butyl phthalate 6 11E+03 nc 6.84E+04 nc 2.33E+04 

A-5 

I 

End- I 
Tap 

Water 
point VOC (ug/L) 

sal X 6.78E+02 

nc 7.30E+02 

sat X 1.46E+03 

sat X 3.29E+03 

sat X 1.83E+03 

ca 2.77E+OO 

ca 1.95E+OO 

nc 1.95E+OO 

ca 9.09E-02 

nc X 1.22E+Oi 

nc X 3.47E-01 

ca X 1.32E+OO 

ca X 5.53E-02 

ca X 1.19E-02 

sat X 4.96E+01 

sat X 1.83E+01 

ca X 4.95E+OO 

ca 1.47E+OO 

sat X 3.95E+02 

sal X 1.22E.,.03 

nc X 1.22E+OO 

nc X 6.08E+01 

nc X 1.22E+02 

nc X 3.39E+02 

nc 1.1 OE+02 

nc X 1.63E+OO 

nc X 3.90E+OO 

nc X 1.39E+01 

ca 4.15E-02 

max 2.92E+04 

max 3.65E+05 

nc 3.65E+03 

I 
i En_d-
I pomt 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

ca 

nc 

nc 

nc 
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DAF1 OAF 20 
(mg/kg) (mg/kg) 
4.10E+OO 8 21E+01 

7.35E+OO 147E+02 

2.91 E-01 s.s2E~oo 

7.76E-01 1.55ETQ1 

4.31E-01 8.62E+OO 

4.15E+OO 8 30E+01 

1.31 E+01 2.62E+02 

7.70E+OO 1.54E+02 

5.18E-01 1.04E+01 

1.44E-01 2.87E+OO 

1.49E-04 2.98E-03 

3.58E-04 7 16E-03 

I 1.20E-05 2.40E-04 

2.93E-06 5 87C:-05 

1.19E-02 2 37E-01 

4.36E-03 8.73E-02 • 

5.49E-03 1.10E-01 

1.86E-03 3 71E-02 

2.86E-01 5.72E+OO 

3.39E-01 6.79E+OO 

2.85E-04 5.71 E-03 

1.49E-02 2.99E-01 

3.33E-02 6.67E-01 

1.34E-01 2.68E+OO 

4.31E-02 8.63E-01 

4 10E-04 8 19E-03 

1.16E-03 2.31 E-02 

1.50E-02 3.00E-01 

1.34E-03 2 68E-02 

1.77E+01 3 54[ +02 

8.36E+01 1.67E+03 

1.86E+02 3.72E+03 



1 
i 

I End-
Industrial/ Construction 

Residential Occupational End- Worker Soil 
Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 

2,4-Dimethylphenol 1.22E+03 nc 1.37E+04 nc 4.66E+03 

4 .6-Dinitro-o-cresol 6.11E+OO nc 6.84E+01 nc 2.33E+01 

2,4-Dinitrophenol 1.22E+02 nc 1.37E+03 nc 4.66E+02 

2,4-Dinitrotoluene 1.22E+02 nc 1.37E+03 nc 4.66E+02 

1 ,2-Diphenylhydrazine 6.08E+OO ca 2.39E+01 ca 2.04E+02 

Endosulfan 3.67E+02 nc 4.10E+03 nc 1.40E+03 

Endrin 1.83E+01 nc 2.05E+02 nc 6.99E+01 

Epichlorohydrin 1.66E+01 nc 6.56E+01 nc 5.54E+01 

Ethyl acetate 2.10E+04 sat 2 10E+04 sat 2.10E+04 

Ethyl acrylate 2.79E+OO ca 6.75E+OO ca 5.22E+01 

Ethyl chloride 6.33E+01 ca 1.54E+02 ca 1.42E+03 

Ethyl ether 1.94E+03 sat 1.94E+03 sat 1.94E+03 

Ethyl methacrylate 5.27E+01 sat 5.27E+01 sat 5.27E+01 

Ethylbenzene 1.28E+02 sat 1.28E+02 sat 1.28E+02 

Ethylene oxide 2.65E+OO ca 8.07E+OO ca 1.15E+02 

Fluoranthene 2.29E+03 nc 2.44E+04 nc 8.73E+03 

Fluorene 2 66E+03 nc 2.65E+04 nc 1.02E+04 

Fluoride 367E+03 nc I 4.10E+04 nc 1.43E+04 

Furan 5.53E+OO nc ! 2.12E+01 nc 1.83E+01 

Heptachlor 1 08E+OO ca 4.26E+OO ca 3.63E+01 

Hexachlorobenzene 3.04E+OO ca 1.20E+01 ca 1.02E+02 

Hexachloro-1. 3-butadiene 1.22E+01 nc 1.37E+02 nc 4.66E+01 

Hexachlorocyclopentadiene 3.66E+02 nc 4.10E+03 nc 4.31E+02 

Hexachloroethane 6.11E+01 nc 6.84E+02 nc 2.33E+02 

n-Hexane 3.80E+01 sat 3.80E+01 sat 3.80E+Oi 

HMX 3.06E+03 nc 3.42E+04 nc 1 17E+04 

Hydrogen cyanide 2.24E+01 nc 8.22E+01 nc 7.33E+01 

lndeno(1.2,3-c,d)j:lyrene 6.21 E"'00 ca 2.34E+01 ca 2.12E+02 

Iron 2.35E~04 nc 1.00E+05 max 9.29E+04 

lsobutanol 1.38E-04 nc 2.26E+04 sat 2.26E+04 

lso_phorone 5.12E"'03 ca 2.02E+04 ca 4.66E+04 

Lead 4 OOE+02 IEUBK 8.00E+02 IEUBK 8.00E+02 
-

A-6 

Tap 
End- Water 
point voc (ug/L) 

nc 7.30E+02 

nc 3.65E+OO 

nc 7.30E+01 

nc 7.30E+01 

ca 8.30E-01 

nc 2.19E+02 

nc 1.10E+01 

nc X 2.03E+OO 

sat X 5.48E+03 

sat X 2.30E+OO 

sat X 3.81 E+01 

sat X 1.22E+03 

sat X 5.48E+02 

sat X 1.34E+03 

ca X 2.41E-01 

nc 1.46E+03 

nc X 2.43E+02 

nc 2.19E+03 

nc X 6.08E+OO 

ca 1.47E-01 

ca 4.15E-01 

nc 7.30E+OO 

nc 2.19E+02 

nc 3.65E+01 

sat X 4.16E+02 

nc 1.83E+03 

nc X 6.20E+OO 

ca 9.09E-01 

nc 1.10E+04 

sat X 1.83E+03 

nc 6.99E+02 

IEUBK 

End-
point 

nc 

nc 

nc 

nc 

ca 

nc 

nc 
nc 

nc 

ca 

ca 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

ca 

A'MED Soil Screening Levels 
June 2006 

Revision 4.0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
3.55E-01 7.11E+OO 

393E-03 7.85E-02 

5.25E-02 1.05E+OO 

2.31E-02 4.62E-01 

448E-03 8.95E-02 

7.41E-01 1.48E+01 

2.04E-01 4 08E+OO 

3.62E-04 7.25E-03 

1.44E+OO 2.87E+01 

5.86E-03 1 17E-01 

9.41 E-03 1 88E-01 

2.37E-01 4.73E+OO 

1.41E+OO 2.81E+01 

1.01E+OO 2.02E+01 

4.27E-05 8.54E-04 

2.35E+02 4.69E+03 

2.93E+OO 5.85E+01 

3.29E+02 6.58E+03 

1.32E-03 2.63E-02 

3.12E-01 6.24E+OO 

3.43E-02 6.86E-01 

5.90E-01 1.18E+01 

6.58E+01 1.32E+03 

1.04E-01 2.09E+OO 

8.64E-01 1.73E+01 

5.39E+OO 1.08E+02 

1.24E-03 2.47E-02 

4.73E+OO 9.46E+01 

2 77E+02 5.54E+03 

4.86E-01 9.72E+OO 

1 70E-01 3.40E+OO 



I 
Industrial/ Construction 

Residential End- Occupational End- Worker Soil 
Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 

Lead (tetraettlyl-) 6.11E-03 nc 6.84E-02 nc 2.38E-02 

Maleic hydrazide 1.61E+03 sat 1.61E+03 sat 1.61E+03 

Manganese 3.59E+03 nc 4.84E+04 nc 1.50E+02 

Mercury (elemental) 1 OOE+05 max 1.00E+05 max 9 27E+02 

Mercury (methyl) 6.11E+OO nc 6.84E+01 nc 2.38E+01 

Methacrylonitrile 3.84E+OO nc 2.20E+01 nc 1.37E+01 

Methomyl 8.44E+01 nc 3.17E+02 nc 2.78E+02 

Methyl acetate 3.76E+04 nc 1.00E+05 max 1 OOE+OS 

Methyl acrylate 9.28E+01 nc 1.57E+02 sat 1.57E+02 

Methyl isobutyl ketone 5.51E+03 nc 7.01E+03 sat 7.01E+03 

Methyl methaqylate 2.92E+03 sat 2.92E+03 sat 2.92E+03 

Methyl styrene (alpha) 2.17E+02 sat 2.17E+02 sat 2.17E+02 

Methyl styrene (mixture) 1 39E+02 nc 2.17E+02 sat 2.17E+02 

Methylcyclohexane I 7.89E+01 sat 7.89E+01 sat 7.89E+01 

Methylene bromide 1.79E+02 nc 7.85E+02 nc 6 09E+02 

Methylene chloride 1.82E+02 ca 4.90E+02 ca 2.63E+03 

Molybdenum 3 91E+02 nc 5.68E+03 nc 1.55E+03 

Naphthalene 7.95E+01 nc 3.00E+02 nc 2.62E+02 

Nickel 1 56E+03 nc 2.27E+04 nc 6.19E+03 

Nitrate 1.00E+05 max 1.00E+05 max 1 OOE+05 

Nitrite 7 82E+03 nc 1.00E+05 max 3.10E+04 

Nitrobenzene 2.28E+01 nc 147E+02 nc 8.28E+01 

Nitroglycerin 3.47E+02 ca 1.37E+03 ca 1.17E+04 

N-Nitrosodiethylamine 3.24E-02 ca 1.28E-01 ca 1.09E+OO 

N-Nitrosodimethylamine 9.54E-02 ca 3 76E-01 ca 1.86E+OO 

I N-Nitrosodi-n-butylamine 2.69E-01 ca 7.28E-01 ca 1.24E+01 

N-Nitrosodiphenylamine 9.93E+02 ca 3.91 E+03 ca 4.66E+03 

N-Nitrosopyrrolidine 2 32E+OO ca 9.12E+OO ca 7 77E+01 

m-Nitrotoluene 5.69E+02 sat 5 69E+02 sat 569E+02 

o-Nitrotoluene 1 08F:+(I1 ca 3.23E+01 ca 4.73E+02 

p-Nitrotoluene 1 46E+02 ca 4.37E+02 ca 1.55E+03 

Pentachlorobenzene 4.89E+01 nc 547E+02 nc 1.86E+02 

A-7 

I 
End- I 

Tap 
Water 

point ' VOC (ug/L) 

nc 3.65E-03 

sat X 3.04E+03 

nc 1.72E+03 

nc 

nc 3.65E+OO 

nc X 1.04E+OO 

nc X 1.52E+02 

max X 6 08E+03 

sat X 1.83E+02 

sat X 1.99E+03 

sat X 142E+03 

sat X 4.26E+02 

sat X 5.48E+01 

sat X 5.23E+03 

nc X 6 08E+01 I 
sat X 4.22E+O~ I 

I 

nc 1.83E+02 

nc X 6.20E+OO 

nc 7.30E+02 

max 5.84E+04 I 
nc I 3.65E+03 

nc X 3.40E+OO 

ca 4.74E+01 

ca 4.42E-03 

nc 1.30E-02 

ca X 1.99E-02 

nc I 1.35E+02 

ca 3.16E-Oi ' 

sat X 1.22b02 

ca X 4.81E-01 

nc X ' 6.51 E+OO 

nc I 2.92E+01 I 

End-
point 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 
ca 

ca 

ca 

nc 

ca 

ca 

r.c 

NJJED Soil Scn:ening Levels 
June 2006 

Revision 4. 0 

OAF 1 OAF 20 
(mgfk!l) I (mg/kg) 

6.33E-07 1 27E-05 

8.12E-01 1.62E+01 

1 12E+02 224E+03 

1.05E-01 2.09E-03 

8.26E-04 1.65E-02 

1.83E-04 3.65E-03 

5.74E-02 1.15E+OO 

1.08E+OO 2.15E+01 

4 64E-01 9.29E+OO 

7.35E-01 1.47E+01 

2.76E-01 5 52E+OO 

i 3.08E-01 6.17E+OO 

I 3.96E-02 7.93E-01 

I 2.88E+01 5.77E+02 

2.72E-02 544E-01 

8.51 E-03 1JOE-01 

3.70E+OO 7.40E+01 

1 97E-02 3 94E-01 

4.77E+01 9.53E+02 

1.67E+01 3.35E+02 

7.63E-01 1 53E+01 

9.18E·04 1 84E-02 

2.80E-02 5.61 E-01 

8.73E-06 1 75E-04 

1 17E-05 2 34E-04 

1 12E-05 2 24E-04 

2 86E-01 5 71 E+OO 

1.30E-04 2.60E-03 

3.30E-02 6 59E-01 

1.30E-04 2.61 E-03 

1.76E-03 3 53E-02 

9.37E-02 1 87E+OO 



Industrial/ Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mgfkg) point (mg/kg) 

Pentachlorophenol 2.98E+01 ca LOOE+02 ca 1.02E+03 

Phenanthrene 1.83E+03 nc 2.05E+04 nc 6.99E+03 

Phenol 1.83E+04 nc 1.00E+05 max 6.99E+04 

Polychlorinatedbiphenyls 

Aroclor 1016 3.93E+OO nc 4.13E+01 nc 1.50E+01 

Aroclor 1221 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1232 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1242 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1248 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1254 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1260 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

n-Propylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 

Propylene ox1de 2.22E+01 ca 9.33E+01 ca 7.92E+02 

Pyrene 2.29E+03 nc 3.09E+04 nc 9.01E+03 

RDX 442E+01 ca 1.74E+02 ca 6.99E+02 

Selenium 3.91E+02 nc 5.68E+03 nc 1.55E+03 

Silver 3.91E+02 nc 5.68E+03 nc 1.55E+03 

Strontium 4.69E+04 nc 1.00E+05 max 1.00E+05 

Styrene 1.00E+02 sat 1.00E+02 sat 1.00E+02 

1 .2,4,5-Tetrachlorobenzene 1 .83E+01 nc 2.05E+02 nc 6.99E+01 

1,1, 1,2-Tetrachloroethane 4.32E+01 ca 1.14E+02 ca 2.11E+03 

1,1 ,2,2-Tetrachloroethane 5.55E+OO ca 1.46E+01 ca 2.71E+02 

T etrachloroethene 1 .25E+01 ca 3.16E+01 ca 1.34E+02 

Thallium 5.16E+OO nc 7.49E+01 nc 2.04E+01 

Toluene 2.52E+02 sat 2.52E+02 sat 2.52E+02 

Toxaphene 4.42E+OO ca 1.74E+01 ca 1.48E+02 

Tribromomethane 6.21 E+02 ca 2.46E+03 ca 4.44E+03 

1,1 ,2-Trichloro-1 ,2.2-trifluoroethane 3.28E+03 sat 3.28E+03 sat 3.28E+03 

1 ,2,4-Trichlorobenzene 6.93E+01 nc 2.69E+02 nc 2.30E+02 

1,1, 1-Trichloroethane 5.63E+02 sat 5.63E+02 sat 5.63E+02 

1.1 ,2-Trichloroethane 1.19E+01 ca 3.02E+01 ca 1.94E+02 

Trichloroethylene 6.38E-01 ca 1.56E+OO ca 3.36E+01 

A-8 

Tap 
End- Water 
point voc (ug/L) 

ca 5.53E+OO 

nc 1.10E+03 

nc 1.10E+04 

nc 2.56E+OO 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

sat X 6.08E+01 

nc X 2.18E+OO 

nc X 1 .83E+02 

nc 6 03E+OO 

nc 1.83E+02 

nc 1.83E+02 

max 2. 19E+04 

sat X 1.62E+03 

nc 1.10E+01 

ca X 4.27E+OO 

ca X 5.46E-01 

sat X 4.32E+OO 

nc 2.41E+OO 

sat X 2.27E+03 

ca 6.03E-01 

nc 2.44E+01 

sat X 5.92E+04 

nc X 7.16E+OO 

sat X 3.17E+03 

nc X 1.97E+OO 

ca X 2.77E-01 

End-
point 

ca 

nc 

nc 

nc 

ca 

ca 

ca 

ca 

ca 

ca 

nc 

ca 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

ca 

NMED Soil Screening Levels 
.lunl! 2006 

Revision 4.0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
5.87E-03 1.17E-01 

2.32E+01 4.64E+02 

2.37E+OO 4.74E+01 

1.73E-01 3.45E+OO 

2.24E-02 4.47E-01 

2.24E-02 4.47E-01 

2.24E-02 4.47E-01 

2.64E-01 5.28E+OO 

2.64E-01 5.28E+OO 

2.64E-01 5.28E+OO 

2.70E-01 5.40E+OO 

4.60E-04 9.20E-03 

L86E+01 3.73E+02 

1.68E-03 3.36E-02 

9.52E-01 1 90E+01 

1.57E+OO 3.13E+01 

7.73E+02 1.55E+04 I 

5 23E-01 1.05E+01 ' 

2.14E-02 4.29E-01 

1.25E-03 2.50E-02 

1 .60E-04 3.21 E-03 

2.87E-03 5.74E-02 

1.72E-01 3.43E+OO 

1 .OSE+OO 2.17E+01 

2.33E-01 4.65E+OO 

1 .73E-01 347E+OO 

1.68E+02 3.36E+03 

2.04E-02 4 OSE-01 

1.33E+OO 2.65E+01 

4.98E-04 9.95E-03 

-~---- 1.00E-04 2.00E-03 



llndu.t,lall Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 
Trichlorofluoromethane 5.88E+02 nc 9.83E+02 sat 9.83E+02 

2, 4, 5-T richlorophenol 6.11E+03 nc 6.84E+04 nc 2.33E+04 

2,4,6-Trichlorophenol 6.11E+OO nc 6.84E+01 nc 2.33E+01 

1,1 ,2-Trichloroorooane 2.53E+01 nc 9.64E+01 nc 8.35E+01 

1 ,2,3-Trichloropropane 8.61E-02 ca 2 09E-01 ca 4.57E+OO 

1 ,2,3-Trichlorooropene 1.21E+OO nc 4.39E+OO nc 3.951=+00 

Triethylamine 4.90E+01 nc 2.33E+02 nc 1.69E+02 

1 ,2,4 Trimethvlbenzene 5.80E+01 nc 2.13E+02 nc 1.90E+02 

1 ,3.5-Trimethylbenzene 2.48E+01 nc 6.92E+01 sat 6.92E+01 

2,4,6-Trinitrotoluene 3.06E+01 nc 3.42E+02 nc 1.17E+02 

Vanadium 7.82E+01 nc 1.14E+03 nc 3.10E+02 

Vinyl acetate 1.07E+03 nc 3.68E+03 sat 3 52E+03 

Vinyl bromide 2.85E+OO ca 6.84E+OO ca 1.93E+01 

Vinyl chloride (Child) 2.25E+OO ca 

Vinyl chloride (adult) 4 37E+OO ca 1.40E+01 ca 1.82E+02 

m-Xylene 8.20E+01 sat 8.20E+01 sat 8.20E+01 

o-Xvlene 
I 

9.95E+01 sat 9.95E+01 sat 9.95E+01 I 

Xylenes 8.20E+01 sat 8.20E+01 sat 8.20E+01 

Zinc ------~ __ _L 2.35E+04 nc 1.00E+05 max 9.29E+04 

A-9 

I 
I 

Tap 
End- Water 
point voc (uq/L) 

sat X 1.29E+03 

nc 3.65E+03 

nc 3.65E+OO 

nc X 3 04E+01 

ca X 5.53E-02 

nc X 2.1 OE+OO 

nc X 1.21 E+01 

nc X 1.23E+01 

sat X 1.23E+01 

nc 1.83E+01 

nc 3.65E+01 i 
nc X 4.12E+02 i 
nc X 1.18E+OO 

X 4.28E-01 I 
ca X 8.33E-01 

sat X 2.03E+02 / 

sat X 7 30E+03 

sat X 2.03E+02 

nc --~~ __ 11Qto_:-_(l4 

End-
point 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 
ca 
nc 

nc 

nc 

nc 

:VJJED S'oi! Screening Levels 
.!une :!006 

Re,·ision -1.0 

DAF 1 OAF 20 
(mg/kg) (m~/kq) 

1.12E+OO 2.23E+01 

7.13E+OO 143E+02 

7.13E-03 143E-01 

1.17E-02 2 35E-01 

2.07E-05 4.14E-04 

7.88E-04 1.58E-02 

2 14E-03 4.29E-02 

7 09E-02 142E+OO 

1 77E-02 3.55E-01 

5 34E-02 1 .07E+OO ' 

3.65E+01 7 30E+02 

7 57E-02 1.51E+OO 

4.71E-04 9.41 E-03 

1.40E-04 2 SOE-03 

2.72E-04 5.45E-03 

1.03E-01 2.06E+OQ 

4 07E+OO 8 14E+01 

1 03E-01 2.06E+OO 

6 82E+02 1.36E+04 



NMED Soil S'creening Levels 
June 2006 

Revision 4. 0 

Table A-2 --·----------=----=----=-====-=__:_=-=--------­
Default Exposure Factor~--

Symbol 
CSF, 
CSF, 
RFO, 
RID, 
TR 
THQ 
BW 

AT 

SA 

AF 

ABS 

IRA 

IRVV 

IRS 

EF 

ED 

IFSadJ 
SFSadj 

lnloFadj 

IFWadj 

Definition (units) Default 
---Cancer slope factor oral (mg/kg-daY)'T____ Chem.-spec. 

Cancer slope factor inhaled (mg/kg-dayr' Chem.-spec. 
Reference dose oral (mg/kg-day) Chem.-spec. 
Reference dose inhaled (mg/kg-day) Chem.-spec. 
Target cancer risk 1 E-05 
Target hazard quotient 1 
Body weight (kg) 
--adult 70 
--child 15 
Averaging time (clays) 
--carcinogens 
-- noncarc1nogens 
Exposed surface area for soil/dust 
(cm2/day) 
-adult resident 
-adult worker 
--child 
Adherence factor. soils (mg/cm2

) 

- adult resident 
- adult worker 
-- child resident 
- construction worker 
Skin absorption defaults (unitless): 
-semi-volatile organics 
-volatile organics 
- inorganics 
Inhalation rate (m3/day) 
- adult resident 

- adult worker 
-- child resident 
Drinking water ingestion rate (Uday) 
--adult 
--child 
Soil ingestion (mg/day) 
-- adult resident 
- child resident 

-- commercial/industrial worker 
construction worker 
Exposure frequency (days/yr) 
-- residential 
-- commercial/industrial 
- construction worker 
Exposure duration (years) 
-- residential 
--child 
-- commercial/industrial 
- construction worker 
Age-adjusted factors for carcinogens 
Ingestion factor. soils ([mg-yr]/[kg-day]) 
Dermal factor, soils ([mg-yr]/[kg-day)) 

Inhalation factor, air ([m'-yr]/[kg-day]) 

Ingestion factor. water ([l-yr]/[kg-day]) 

25550 
ED'365 

5700 
3300 
2800 

0.07 
0.2 
0.2 
0.3 

0 1 
na 
na 

20 
20 
10 

2 
1 

100 
200 
100 
330 

350 
225 
250 

30' 
6 
25 
1 

114 
361 

11 

1.1 

Reference 
IRIS, HEAST. or NCEA 
IRIS, HEAST. or NCEA 
IRIS, HEAST. or NCEA 
IRIS, HEAST. or NCEA 
NMED-specific value 
US EPA. 1989 

US EPA. 1989 
US EPA, 1991 

US EPA. 1989 

US EPA, 1989 

US EPA, 1996a 
US EPA. 1996a 
US EPA. 1989 
US EPA, 1989 
US EPA. 1996a 
US EPA. 1996a 
US EPA,1989 
NMED-specific value 

US EPA. 1989 
US EPA, 2003a 
US EPA. 2000s 

US EPA, 1991 
US EPA, 2001a 
Exposure Factors. (US EPA. 1997) 

US EPA, 2004b 
US EPA, 2004b 

US EPA. 1991 
US EPA. 1991 
US EPA, 2001 a 
US EPA. 1991 

US EPA. 1991 
US EPA. 2001a 
NMED-specific value 

US EPA, 1991) 
(US EPA, 1991) 
(US EPA. 1999) 
NMED-specific value 

US EPA. 2001a 
US EPA, 2001 a 
By analogy to RAGS: Part B. (US 
EPA. 1991) 
By analogy to RAGS: Part B. (US 
EPA. 1991) 

PEF Particulate emission factor (m3/kg) Chem.-spec. US EPA. 2001a 
VFs Volatilizallon factor for soil (m3 /kg) Chem.-spec. US EPA. 2001a 

i VFw Volatilization factor for water (Lim3
) 0.5 US EPA. 1991 . 

~L__ ___ __ _ __ Soil saturation con_c;~l!tration (mg/kg) ___ _Chem -spec. US EPA, 2001 a _____ _j 
"r:xposure duration for lifetime residents is assumed to be 30 years total. For carcinogens. exposures are combined for children (6 
years) and adults (24 years) 
Chern-spec.- Chemical-specific value na- not applicable 
RAGS- Risk Assessment Guidance for Superfund IRIS- Integrated Risk Information System, USEPA. 2003b 
HEAST- Health Effects Assessment Summary Tables. USEPA, 1997 
NCEA- National Center for Environmental Assessment, Office of Research and Development (USEPA, 2003c) 
NMED- New Mexico Env'1ronmenl Department 

A-10 


