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1 INTRODUCTION

NationView, LLC (NationView), has been retained by the U.S. Army Corps of Engineers
(USACE), Albuquergue District under contract W912PP-09-D-0003, Delivery Order No.
0003, to conduct a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) of Area of Concern (AOC) U (Lost River Basin) at Holloman Air
Force Base (HAFB), New Mexico. The Lost River Basin (AOC-U) is a surface water
drainage area that intercepts runoff from a large portion of the base including several
adjacent upgradient Solid Waste Management Units (SWMUs) and AOCs.

These SWMUs and AOCs include the following Environmental Restoration Program
(ERP) sites:

OT-04 (SWMU 102) - Acid Trailer Disposal Site

OT-37 (AOC L) - Early Missile Test Site

OT-38 (SWMU 137) - Test Sled Maintenance Area

SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
LF-40 (SWMU 103) - Causeway Rubble Disposal Area

DP-62 (AOC-RD) - Ritas Draw

This RFI Work Plan will address potential soil and water impact(s) to the Lost River
Basin watershed from source areas that are located within the boundaries of HAFB.
The Lost River Basin is considered an environmentally sensitive area under agreement
between HAFB, White Sands Missile Range (WSMR), the National Park Service (NPS),
the U.S. Fish and Wildlife Service (USFWS), and the New Mexico Department of Game
and Fish (NMDGF) to protect the threatened White Sands pupfish.

The primary objective of this RFI is to evaluate the potential impact to the soil and
groundwater within the Lost River Basin from six known upgradient SWMUs and AOCs.
The AOC-U, Lost River Basin RFI will be performed according to the requirements set
forth in the HAFB Hazardous Waste Facility Permit No. NM6572124422; Appendix 4-B
RFI Outline, dated February 2004 (NMED, 2004). The Lost River Basin (AOC-U) and
the six SWMUs and AOC:s listed above are each listed on the HAFB RCRA Permit. The
Lost River Basin (AOC-U), AOC-L (OT-37), SWMU 137 (OT-38), and SWMUs 165, 177,
179, and 181 (SS-39) are listed on Table A of the HAFB Permit as sites that currently
require corrective action. Additionally, SWMU 102 (OT-04), SWMU 103 (LF-40), and
AOC-RD (DP-62) are listed on Table B of the HAFB Permit as sites not currently
requiring corrective action (closed sites).
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1.1

RFI Work Plan Organization

This Work Plan will serve as the primary document for determining potential hazardous
waste releases into the Lost River Basin (AOC-U) from upgradient Table A and Table B
SWMUs and AOCs. This Work Plan is organized according to the requirements
outlined in Appendix 4-B of the HAFB RCRA Permit as follows:

Section 1 presents a summary of the RFI approach and its key elements, project
and data quality objectives, HAFB background information, and relevant existing
site assessment data for the Lost River Basin (AOC-U) and the upgradient ERP
Sites (SWMUs and AOCs).

Section 2 details the environmental setting in terms of hydrogeology, soils,
surface water and sediment, and climate.

Section 3 provides source characterization information.

Section 4 provides information on the human populations and environmental
systems as potential receptors that could be affected by a potential release into
the Lost River Basin.

Section 5 presents the Initial Conceptual Site Model (CSM) for the site, including
a summary narrative, an outline of CSM elements, including data gathering
requirements, release mechanisms, status, and required actions.

Section 6 presents the Sampling and Analysis Plan (SAP) for the additional
characterization of soil and groundwater for this RFI effort, as well as the specific
sampling procedures, sample analysis, and related sample quality
assurance/quality control (QA/QC) measures to be employed during the
investigation.

Section 7 presents the Risk Assessment Approach to be used for conducting a
site specific risk based evaluation (if required).

Section 8 describes the data management plan that will be used to support this
RFI.

Section 9 describes the Health and Safety requirements to be followed during
this RFI.

Section 10 presents the Project Management Plan (PMP), including the project
organization, team member roles and responsibilities, and project schedule.

1-2
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1.2

Section 11 provides full references of the publications used to support the
development of this document.

The figures and tables referenced throughout this Work Plan are included under
separate tabs following the text

Appendices provide other key elements of the Work Plan, such as the Site-
Specific Addendum to the Basewide Quality Assurance Project Plan (QAPP), the
summary of past investigations and remedial actions, HAFB correspondence,
and a Site-Specific Addendum to the Basewide Health and Safety Plan.

Project Objectives

The primary project objectives of the AOC-U Lost River Basin RFI are to:

1.

1.3

Identify potential releases to the soil (surface and subsurface) and groundwater
within the Lost River Basin from the six known upgradient SWMUs and AOCs
that may have impacted the Basin via runoff from surface water tributaries and/or
groundwater infiltration.

Delineate the horizontal extent of Volatile Organic Compounds (VOCs), Semi-
Volatile Organic Compounds (SVOCs), Total Petroleum Hydrocarbons (TPH),
Target Analyte List (TAL) metals, and perchlorate detected above action levels in
the soil and groundwater samples collected throughout the Lost River Basin
during this RFI.

Collect sufficient analytical data to complete a site-specific risk assessment
(human health and ecological) of the groundwater and soil exposure pathways.

Collect the proper data to meet the data quality objectives (DQOS) to support
closure of the site based on guidance from the New Mexico Environment
Department (NMED).

Data Quality Objectives

The DQO process is designed to generate performance criteria for the collection of new

data.

Performance criteria represent the full set of specifications that are needed to

design a data collection effort such that newly-collected data are of sufficient quality and
guantity to address the primary project objectives outlined in Section 1.2 of this Work

Plan.

The steps of the DQO process are:
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1. Define the nature of the problem to be studied and develop a conceptual model
of the environmental hazard to be investigated (see Section 5 of this Work Plan).

2. State the decisions or estimates that need to be made.
3. Determine the type(s) of data needed for decision-making.

4. Develop a decision making process that defines how the data will be used to
draw conclusions from the investigation results (see Section 6.2.1 of this Work
Plan).

5. Establish acceptable quantitative criteria on the quality and quantity of the data to
be collected, relative to the ultimate use of the data. These criteria are known as
performance criteria, or DQOs (see Section 6.2 and 6.4 of this Work Plan).

6. Design a data collection program that will generate data meeting the quantitative
and qualitative criteria specified in Step 5 which includes:

a. Type of data (see Sections 6.3 and Section 6.4 of this Work Plan),

b. Number, location, and physical quantity of samples (see Sections 6.2 and
6.4 of this Work Plan),

c. Quality Assurance (QA) and Quality Control (QC) activities to ensure that
sampling design and measurement errors are managed sufficiently to
meet the performance or acceptance criteria specified in the DQOs. The
DQO criteria include measures of precision, accuracy, representativeness,
comparability, and completeness (PARCC).

The results of this process were used to develop the Site-Specific Addendum to the
Basewide QAPP included in Appendix A of this Work Plan.

1.4 HAFB Facility Description and Operational History

HAFB is located in south central New Mexico, in the northwest central part of Otero
County, approximately 75 miles north-northeast of El Paso, Texas (Figure 1-1). HAFB
has a population of 6,000, and supports approximately 21,000 active-duty Air Force,
National Guard, Air Force Reserve, retirees, civilians, and their family members. HAFB
occupies approximately 60,000 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
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owned lands to the south. Alamogordo is located approximately 7 miles east of the
base and has a population of approximately 35,000.

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942
through 1945, Alamogordo AAF served as the training ground for over 20 different flight
groups, flying primarily B-17s, B-24s, and B-29s. After World War IlI, 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, conducting fighter aircraft training and
operations. HAFB has also served as the German Air Force’s Tactical Training Center
since 1996.

1.5 AOC-U Site Description and Background

The Lost River Basin (AOC-U) is a large intermittent drainage basin that receives
surficial runoff from various upgradient SWMUs and AOCs (ERP Sites). The Lost River
Basin is located within the northern portion of HAFB (Figure 1-2). Surface water
generally flows from the east to the west during the rainy season (late July through
September) and is dry during the remaining months. The Lost River Basin receives
surface runoff from six ERP sites that include nine SWMUs and AOCs that are listed on
the HAFB RCRA Permit. The six potential source areas (ERP sites) are shown on
Figure 1-3 and include the following sites:

e OT-04 (SWMU-102) Acid Trailer Disposal Site — Site OT-04 is located adjacent
to an arroyo known as Ritas Draw, which is a tributary of the Lost River. During
the late 1950s, various types of materials including rocket propellants and other
fuel components were buried on this one-half acre tract.

e DP-62 (AOC-RD) Ritas Draw Disposal Pit — Site DP-62 is located 300 feet (ft)
east of Site OT-04. Ritas Draw contains numerous smaller arroyos and
terminates into the Lost River. Two partially buried drums were discovered
during a field reconnaissance of the area in 1998.

e OT-37 (AOC-L) Early Missile Test Site — The Early Missile Test Site was used
to develop rocket and missile systems from 1947 to 1955 and is located along
the southern side of the Lost River Basin. The site includes three vertical launch
pads and an inclined test track. Fuels used at these sites included JP-4,
kerosene, and solid rocket propellants. There are several arroyos adjacent to
these launch facilities that drain directly into the Lost River Basin.
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OT-38 (SWMU-137) Test Sled Maintenance Area — The Test Sled Maintenance
Area is located near the Building 1166 Test Track Drain Field. Waste oils,
solvents, and paint strippers used in the sled industrial maintenance area
(Building 1166) could have migrated via the surface water or groundwater
pathways into adjacent Lost River Basin arroyos.

SS-39 (SWMUs -165, -177, -179, and -181) Missile Fuel Spill Area — The
Missile Fuel Spill Area is located south of the test sled launch area near Building
1176, along the northern side of the Lost River Basin. The launch pad was
constructed in 1960 with concrete drains that delivered spilled oxidizers and fuels
that were diluted with water and flushed into the Lost River. This practice ceased
in 1975 when catch basins were installed to collect the spilled liquid fuels.

LF-40 (SWMU-103) Causeway Rubble Disposal Area — The Causeway Rubble
Disposal Area was located south of the Sled Test Track Area along the perimeter
of the Lost River Basin. This site was utilized for stockpiling concrete rubble for
use as a base construction material for a road that crosses the Lost River Basin
southwest of the test track launch pad.

Based on their proximity to the Lost River Basin (AOC-U) and its tributaries (e.g. Ritas
Draw), several of these ERP sites may have contributed contaminants via surface water
runoff and/or groundwater infiltration into the Basin.

1.6

Nature and Extent of Known Contamination

Previous investigations have identified a number of contaminants of concern that have
impacted the soil and groundwater at the ERP sites that are upgradient of the Lost River
Basin including:

VOCs (e.g., trichloroethene [TCE])
Metals (e.g., arsenic and lead)
TPH

Perchlorate

During the recent Supplemental RFI conducted at SS-39 by HydroGeoLogic, Inc. (HGL)
in 2006, TCE, perchlorate, arsenic, and lead were detected above current action levels
in groundwater samples collected from wells located along the boundary of the Lost
River Basin.

1-6
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1.7 Summary of Previous Investigations and Remedial
Actions

The following sections present a summary of the findings from previous investigations
conducted at the Lost River Basin (AOC-U) and the six potential upgradient ERP site
source areas (OT-04 [SWMU-102], OT-37 [AOC-L], OT-38 [SWMU-137], SS-39
[SWMUs -165, -177, -179, and -181], LF-40 [SWMU-103], and DP-62 [AOC-RD]).
Since 1983, the associated upgradient SWMUs, AOCs, and the Lost River Basin have
been the subject of numerous environmental investigations. This section provides an
overview and chronology of the previous investigations and removal actions that were
conducted at each of these sites from 1983 through 2007. Historical environmental
data collected from the Lost River Basin (AOC-U) and the referenced upgradient ERP
sites were obtained from the Holloman Administrative Record and include the following
reports:

¢ Installation Restoration Program Phase | Records Search, 1983, CH2M Hill

e RCRA Facility Assessment Preliminary Review/Visual Site Inspection Report,
1988, A.T. Kearney, Inc. and DPRA, Inc.

e Draft Final Remedial Investigation (RI) Report, Investigation, Study and
Recommendation for 29 Waste Sites, 1992, Radian Corporation

e Final Site OT-04 Unexploded Ordnance (UXO) Removal Action Report, 1994,
Human Factor Applications, Inc.

e Draft Final Phase | RCRA Facility Investigation Report, Table 2 Solid Waste
Management Units, 1994, Radian Corporation

e Draft Final Phase Il RCRA Facility Investigation Report, Table 1 Solid Waste
Management Units, 1995, Foster Wheeler Environmental Corporation

e Decision Documents Installation Restoration Program Multiple Sites, 1995,
Radian Corporation

e Results of Additional Groundwater Sampling at Site SS-39, 1998, Groundwater
Technology Government Services, Inc.

e Preliminary Assessment/Site Inspection Report for AOC-Ritas Draw, 1998,
Groundwater Technology Government Services, Inc.

e RCRA Facility Investigation Report ERP Site No. DP-62, Ritas Draw, 2004,
Bhate Environmental Associates, Inc.

e Final 2005 Long-Term Groundwater Monitoring Report, 2006, Bhate
Environmental Associates, Inc.
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e Final Accelerated Corrective Measures Work Plan Multiple Sites, 2007, Bhate
Environmental Associates, Inc.

e Supplemental RCRA Facility Investigation DP-30/SD-33 (SWMU 113B), SS-39
(SWMUs 165, 177, 179, and 181) and SD-27 (SWMU 141), 2007,
HydroGeologic, Inc.

Selected analytical data summary tables and figures depicting sampling locations for
these previous investigations are included in Appendix B of this Work Plan. The
following sections describe the key findings from the previous investigations conducted
at each site that may represent potential releases into the Lost River Basin (AOC-U).

1.7.1 AOC-U - Lost River Basin
1.7.1.1 RCRA Facility Assessment

The Lost River Basin is listed on Table A of the HAFB RCRA Permit as AOC-U and was
not previously identified as an ERP site. AOC-U is a large intermittent drainage basin
that receives annual runoff from several ERP sites located along its perimeter (Figure 1-
3). The RCRA Facility Assessment (RFA) Report (A.T. Kearney, 1988) initially
identified the Lost River Basin as an AOC that warranted further investigation.
Releases of hazardous wastes or constituents to the soil from the adjacent test sled
launch area (SS-39) were observed during the visual site inspection.

1.7.1.2 RCRA Facility Investigation

The only previous investigation conducted at AOC-U was an RFI conducted in 1993
(Radian, 1994). Hand auger samples were collected at locations where contaminated
surface water runoff potentially entered the basin from upgradient potential source
areas (SS-39 and LF-40). Samples from O to 2 ft below ground surface (bgs) and 2 to 4
ft bgs were collected at the mouth of five small drainages, and 0 to 2 ft bgs samples
were collected 100 ft into the basin from each of these drainages. The results of the
previous RFI conducted at 29 different waste sites (Radian, 1992), which included
upgradient sites SS-39 and LF-40, were used to establish the analytical sampling
requirements for each of the five drainages. Based on the contaminants identified at
the upgradient source areas, the soil samples were analyzed for one or more of the
following: VOCs; SVOCs; total recoverable petroleum hydrocarbons (TRPH); and
metals.

Four VOCs were detected at concentrations that were all below the current NMED Soill
Screening Levels (SSLs) (NMED, 2006a). SVOCs and TRPH was not detected in any
of the samples collected during the RFI. Six metals were detected above the detection
limit. However, with the exception of arsenic, the maximum detection for each metal
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was below its NMED residential SSL. Arsenic was detected in soil samples AOC-U-
A06-01-01 (6.99 milligrams per kilogram [mg/kg]), AOC-U-A07-01-01 (6.39 mg/kg),
AOC-U-A08-01-01 (7.36 mg/kg), and AOC-U-A09-01-01 (7.24 mg/kg) at concentrations
slightly above the SSL (3.9 mg/kg). A figure showing the hand auger sampling locations
and a summary table of the RFI soil results are included in Appendix B-1-1 of this Work
Plan.

A risk assessment was conducted for the AOC-U RFI Report to determine the need for
further investigation. The presence of acetone in samples collected downgradient of
SS-39 indicated a limited release into the basin; however the concentrations of all
detected constituents were below the risk-based trigger criteria. The risk assessment
concluded it was unlikely that AOC-U posed a significant risk to human health or the
environment. The following subsections summarize the previous investigations that
were conducted at each of the six ERP Sites that are located upgradient from the Lost
River Basin.

Groundwater samples have been collected within the Lost River Basin (AOC-U) during
previous investigations conducted at Site SS-39 (Missile Fuel Spill Area). Several of
these groundwater samples contained detections of TCE and perchlorate that exceeded
current NMED and/or USEPA action levels. These exceedences are summarized in
Section 5.1.1.1 (AOC-U Groundwater Conditions) and are presented graphically on
Figures 5-1 through 5-3 of this Work Plan.

1.7.2 OT-04 Acid Trailer Burial Site

The Acid Trailer Burial Site is a SWMU, and is listed on Table B (sites not requiring
Corrective Action) of the HAFB RCRA Permit as SWMU 102. OT-04 is located adjacent
to Ritas Draw, which is an arroyo that drains into the Lost River (Figure 1-3). In 1958, it
was reported that two empty fuming nitric acid transport trailers and waste materials
were dumped and buried on a one-half acre tract of land along three small side
channels of Ritas Draw arroyo. The majority of the waste at OT-04 may have originated
from the former Unconventional Fuels Storage Area located one-half mile to the south.
The Unconventional Fuels Storage Area housed propellants, oxidizers, and other fuel
components that were used for rocket and sled tests conducted at HAFB (Radian,
1992).

OT-04 was initially identified as an Installation Restoration Program (IRP) site in the IRP
Records Search conducted in 1983 (CH2M Hill, 1983). The RFA Report (A.T. Kearney,
1988) identified OT-04 as SWMU 102 and concluded that the potential for a release
was low to all media since the nitric acid trailers had been rinsed prior to burial.
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1.7.2.1 Remedial Investigation

The site was initially investigated during the 29 Waste Sites RI conducted by Radian in
1991. During the RI an electromagnetic (EM) survey was performed to determine the
locations of buried waste. Based on the results of the EM survey, 19 test pits were dug.
Solid rocket boosters, laboratory equipment, over 100 amber bottles containing
chemicals, metal debris, and an empty stainless steel tank trailer were encountered in
the exploratory pits. Several of the amber bottles contained picric acid (an explosive)
and were subsequently exploded in place by the Base Explosive Ordnance Detachment
(Radian, 1992). The results of the EM survey and findings from the exploratory pits are
summarized on various figures and a table included in Appendix B-2-1.

Four monitoring wells (MW-04-01 through MWO04-04) were installed around the
perimeter of the site to determine if a release to the groundwater had occurred.
Groundwater samples were analyzed for VOCs, TRPH, metals, total dissolved solids
(TDS), and water quality parameters. A figure showing the locations of the four
monitoring wells and the data summary tables summarizing the detected organic and
inorganic constituents are included in Appendix B-2-1. Selenium and antimony were
the only constituents (VOCs, SVOCs, TRPH, or metals) that were detected above a
New Mexico Water Quality Control Commission (NMWQCC) standard or U.S.
Environmental Protection Agency (USEPA) Maximum Contaminant Level (MCL).
Selenium was detected in monitoring well MW-04-04 (downgradient well located within
the Lost River drainage area) with a concentration of 0.071 milligrams per liter (mg/L).
This detection slightly exceeds the current MCL and the NMWQCC standard (0.05
mg/L). Antimony was detected in monitoring well MW-04-02 with a concentration of
0.15 mg/L which exceeds the USEPA MCL of 0.006 mg/L. Furthermore, TDS
concentrations ranged from 17,000 to 66,000 mg/L with the maximum concentration
detected in the groundwater sample from MW-04-04. All of the TDS concentrations
exceed the current NMWQCC standard (1,000 mg/L) and are above 10,000 mg/L
(Class 11IB water resource, groundwater designated as unfit for human consumption).

A risk assessment (RA) was conducted for OT-04 as part of the RI. The RA concluded
that an unacceptable risk to the White Sands pupfish may exist due to the selenium
concentrations detected in the downgradient well (MW-04-04). Because of the
uncertainty surrounding the selenium detected in this groundwater sample, further
investigation was recommended to assess background water quality.

1.7.2.2 RCRA Facility Investigation

The following additional investigations were conducted at OT-04 (SWMU 102) to
address the concerns raised by the Rl (Foster Wheeler Environmental Corporation
[FWENC, 1995]).
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e A voluntary corrective action in 1994
e A Base-wide background study in 1993
e The Phase Il RFl in 1994

To eliminate the threat to public safety identified during the RI, a 5 ft high chain link
fence was erected in 1994. Additionally as part of the voluntary corrective action, all
OT-04 surficial debris was located, identified, and safely removed (Human Factors
Applications, Inc., 1994). A study was conducted in 1993 to determine the background
concentrations of selected inorganic compounds present in the soil and groundwater at
HAFB. An additional monitoring well (MW-BG-04) was installed near OT-04 as part of
the study. The 1993 background upper tolerance level (UTL) for total selenium in
groundwater was calculated to be 0.079 mg/L.

During the Phase Il RFI, groundwater samples were collected from three existing wells
(MW-04-01, MW-04-02, and MW-04-04) and one background well (MW-BG-04). A map
showing the monitoring well locations is included in Appendix B-2-2. Each of the
groundwater samples collected during the RFI was analyzed for total selenium. A
summary table of the selenium results is also included in Appendix B-2-2. The
maximum concentration of selenium (0.054 mg/L) was detected in the downgradient
well MW-04-04. Although this detection was slightly above the NMWQCC standard and
USEPA MCL (0.05 mg/L) it was below the 1993 HAFB background UTL (0.079 mg/L).

1.7.2.3 Site OT-04 NFA Decision Document

The IRP Site OT-04 Decision Document for No Further Action (NFA) was prepared and
approved by NMED in 1995 (Radian, 1995). A copy of the approved OT-04 Decision
Document is included in Appendix B-2-3.

1.7.3 DP-62 Ritas Draw Disposal Pit

Ritas Draw Disposal Pit is an AOC, and is now listed on Table B of the HAFB RCRA
Permit as AOC-RD. Site DP-62 is located approximately 300 ft east of the Acid Trailer
Burial Site (OT-04) and is located within three arroyos that drain into Ritas Draw (Figure
1-3). During a field reconnaissance of the Ritas Draw area, two drums were
discovered. These drums were believed to be related to the early missile testing that
occurred at HAFB during the 1950s. The drums were empty with no evident soil
staining, and the original content of the drums was unknown. As a result of this finding,
a Preliminary Assessment/Site Inspection (PA/SI) was conducted by Groundwater
Technology Government Services, Inc. (GTI) in May 1998.
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1.7.3.1 Preliminary Assessment/Site Inspection

The purpose of the PA/SI was to determine if a release had occurred at the DP-62 site.
A geophysical survey was conducted to locate other possible drums related to missile
testing that occurred at HAFB during the 1950s. Based upon the results of the
geophysical survey, four boreholes were advanced at the site in May of 1998 (GTI,
1998h).

A magnetometer geophysical survey was utilized on the ground surface to search for
other metallic drums and debris. The geophysical survey identified five anomalies that
exhibited a high magnetic response; indicating metallic objects (see Appendix B-3-1).
Based on these results, four soil borings were advanced at the locations suspected to
contain metallic debris.

The four borings (RITA-1 through RITA-4) were completed to depths from 6.5 to 20 ft
bgs and two soil samples were collected from each boring. Each soil sample was
analyzed by an offsite laboratory for VOCs, SVOCs, explosives, and TAL metals. A
summary table of the detected analytes is also included in Appendix B-3-1. With the
exception of eleven acetone detections (ranging from 10J to 25 micrograms per
kilogram [pg/kg]) and one 2-butanone detection of 8.4J pg/kg, all VOCs, SVOCs, and
explosives were not detected in the soil samples. The acetone and 2-butanone
detections were below their current SSLs. Furthermore, arsenic (maximum detection of
17.4 mg/kg) was the only TAL metal detected above a current NMED residential SSL
(3.9 mg/kg) (NMED, 2006a).

Two of the soil borings (RITA-3 and RITA-4) encountered groundwater and were
converted into temporary sampling points. The groundwater samples collected from
these sampling points were also analyzed for VOCs, SVOCs, explosives, and TAL
metals. VOCs, SVOCs, and explosives were not detected above any groundwater
action levels in the two groundwater samples. Antimony was the only TAL Metal
detected above the NMWQCC standards or their applicable MCLs with detections
ranging from 0.032 to 0.036 mg/L. A summary of the groundwater results from the
PA/SI and figures showing the results of the magnetometer survey and soil sample
locations are included in Appendix B-3-1 of this Work Plan. The PA/SI Report (GTI,
1998b) concluded that there were no indications of a release at the site.

1.7.3.2 DP-62 RCRA Facility Investigation

Bhate Environmental Associates, Inc. (Bhate) conducted a RFI at DP-62 in 2004 to
address NMED concerns that not enough data had been collected from areas
immediately adjacent to metallic debris identified from the PA/SI geophysical survey.
Therefore, it was decided to collect shallow soil samples from boreholes advanced
adjacent to the areas of exposed drums (Bhate, 2004). In March 2004, Bhate collected
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five soil samples from four hand augered soil boring locations (see Appendix B-3-2 of
this Work Plan). The soil samples were analyzed for VOCs, SVOCs, TPH, and RCRA
metals.

Data tables summarizing the DP-62 RFI analytical soil data are included in Appendix B-
3-2 of this Work Plan. All VOCs, SVOCs, and TPH fractions (Gasoline Range Organics
[GRO], Diesel Range Organics [DRO], and Oil Range Organics [ORO]) were not
detected above the laboratory method detection limits (MDLs). Five of the eight RCRA
metals were detected above the MDL. However the maximum detection for each metal
was below its respective NMED residential SSL (NMED, 2006a). As a result of this
sampling event, the drums exposed on the surface were removed and recycled as
scrap metal. Based on the findings from the PA/SI and the RFI, the RFI Report
concluded that the site did not pose any unacceptable risks and recommended NFA for
DP-62 (Bhate, 2004).

1.7.3.3 NFA Statement of Basis

Based on the findings from the previous investigations Ritas Draw Disposal Pit (AOC-
RD) was selected for NFA along with six other SWMUs and AOCs by HAFB in 2005. A
copy of the NMED letter for the final permit decision approving NFA for ERP Site DP-62,
Ritas Draw Disposal Pit (AOC-RD) is included in Appendix B-3-3 of this Work Plan.

1.7.4 OT-37 Early Missile Test Site

The Old Missile Test Site is a SWMU and is listed on Table A (sites requiring corrective
action) of the HAFB RCRA Permit as the Early Missile Test Site, AOC-L. The Early
Missile Test Site is located east of the Test Sled Maintenance Area along the southern
side of the Lost River Basin (Figure 1-3). 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, the inclined test track, three
vertical launch pads, and four transformer concrete pads (transformers have been
removed). Fuels used at these sites included JP-4, kerosene, solid rocket propellants,
and polychlorinated biphenyls (PCBs) that were contained in the transformer dielectric
fluid. In 1983, OT-37 was initially identified as an IRP site in the IRP Records Search
(CH2M Hill, 1983). The Early Missile Test Site was later identified as AOC-L in the RFA
Report (A.T. Kearney, 1988) which stated that contaminant releases to the soil were
probable.

1.7.4.1 Remedial Investigation

OT-37 was initially investigated during the 29 Waste Sites Rl conducted by Radian
Corporation in 1991. The RI focused on potential releases to the environment from the
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four former step-down transformers and the launch facilities. During the RI, seven soil
borings (SB-37-01 through SB-37-07) and six monitoring wells (MW-37-01 through MW-
37-06) were installed at the inclined track and the vertical launch pads. Two soil
samples were collected from each soil boring and analyzed for VOCs, metals, and
petroleum hydrocarbons. The groundwater samples collected from the six monitoring
wells were analyzed for VOCs, metals, common anions, and TDS. Additionally, one
surface soil sample collected from each transformer station was sent offsite for PCB
and petroleum hydrocarbon analysis. The results and conclusions of the RI (Radian,
1992) are discussed below.

Transformer Stations

TRPH was 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) exceeded the TPH
Screening Guidelines for a dielectric fluid (1,560 mg/kg) (NMED, 2006b); all other
detections were below this guideline. PCBs were detected at three of the former
transformer locations. A PCB (Aroclor 1260) was detected in HA-37-14 (3.2 mg/kg) and
exceeded the current NMED SSL (1.12 mg/kg) (NMED, 2006a); all other PCB
detections were below their respective SSLs.

Vertical Launch Pad Facilities and the Inclined Test Track

Several VOCs were detected in the deeper soil samples across the site but at levels
below their respective residential SSLs (NMED, 2006a). TRPH was detected in 5 of the
14 subsurface soil samples. With the exception of one sample collected at SB-37-03,
all TRPH results were less than 48 mg/kg. TRPH was detected in the 0 to 2 ft bgs
interval at SB-37-03 with a concentration of 3,860 mg/kg. This concentration of TRPH
is above the TPH Screening Guidelines, residential direct exposure for an unknown oil
(800 mg/kg) (NMED, 2006b); however, TRPH was not detected in the sample from 7.5
to 9.5 ft bgs collected from the same borehole. The metals detected in the soil samples
collected from the seven soil borings at OT-37 were all below their respective residential
SSLs.

With the exception of four antimony detections, ranging from 0.11 to 0.12 mg/L, all
VOCs and metals detected in the groundwater samples collected from the six
monitoring wells installed at OT-37 during the Rl were all below the current NMWQCC
Groundwater Standards (New Mexico Administrative Code [NMAC 20.6.2]) and USEPA
MCLs. TDS concentrations ranged from 10,000 to 17,000 mg/L and exceeded the
NMWQCC standard (1,000 mg/L) for each well. However, each of these TDS
concentrations is also above 10,000 mg/L (Class IlIB water resource) indicating that the
groundwater is unfit for human consumption. Furthermore, most of the concentrations
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of chloride, sulfate, fluoride, and nitrate (anions) also exceeded their respective
NMWQCC standards in all of the OT-37 monitoring wells. The elevated anion
concentrations are likely due to the naturally elevated TDS found in the groundwater at
the site.

Data summary tables and a sample location figure for the surface soil, subsurface saill,
and groundwater samples collected during the OT-37 RI are included in Appendix B-4-1
of this Work Plan. 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.

1.7.4.2 Accelerated Corrective Measures Investigation

In 2007 an Accelerated Corrective Measures (ACM) investigation was conducted by
Bhate at OT-37 to fill in the data gaps identified during the RI (Radian, 1992). All ACM
data collection activities were conducted in accordance with the NMED approved Final
Accelerated Corrective Measures Work Plan Multiple Sites (Bhate, 2007). The OT-37
ACM investigation consisted of drilling 10 shallow direct push technology [DPT]
boreholes (OT37-DP01 through OT37-DP10) around the perimeter of the four concrete
transformer pads and eight deep boreholes at each vertical launch pad and the inclined
test track (OT37-SB08 through OT37-SB15). Four of the deep soil borings were
converted into permanent monitoring wells (OT37-MWO07 through OT37-MW10). A
round of groundwater samples were collected from four existing monitoring wells
(OT37-MWO01, OT37-MWO04, OT37-MWO05, and OT37-MWO06), and from four new wells.
Additionally, a sample of the tar that sporadically covers the ground surface in the
vicinity of the inclined test track was collected for analysis.

Pending NMED approval of the HAFB Basewide Background Study Report
(NationView|Bhate JV IllI, 2009), the ACM Multiple Sites Completion Report (which
includes OT-37) has not been submitted to the NMED for review due to the detections
of arsenic above the NMED action levels (soil and groundwater). The following
subsections provide a brief summary of the results from the OT-37 ACM investigation.
The complete results and conclusions for the OT-37 ACM investigation will be included
in the ACM Multiple Sites Completion Report. The analytical results summary tables
and sample location figures for the soil and groundwater samples collected during the
OT-37 ACM are included in Appendix B-4-2 of this Work Plan.

Transformer Pad Soil Results

Twenty two samples collected from the ten shallow soil borings were analyzed for TPH
(GRO, DRO, and ORO) and PCBs. The combined concentrations of the TPH fractions
for each sample were below the TPH screening guidelines, residential direct exposure
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(NMED, 2006b) for an unknown oil. The maximum concentration of PCBs (0.21 mg/kg
[Aroclor 1260]) was below the NMED SSL (NMED, 2006a). Additionally, PCBs were not
detected in the tar like substance (OT37-TAR) found on the ground surface surrounding
the inclined test track.

Vertical Launch Pad Facilities and the Inclined Test Track Soil Results

Eighteen soil samples collected from eight soil borings advanced around the perimeter
of the four former launch facilities were analyzed for VOCs, SVOCs, TPH (GRO, DRO,
and ORO), PCBs, perchlorate, and eight RCRA metals. No PCBs were detected above
the MDL and all VOCs and SVOCs were detected at concentrations well below the
NMED residential SSLs. Only estimated concentrations of TPH-GRO and TPH-DRO
were detected in the subsurface soil samples. Additionally, perchlorate was detected
above the MDL in 15 soil samples with concentrations ranging from 280J nanograms
per kilogram (ng/kg) to 14,000 ng/kg. Currently, NMED has not established soil cleanup
levels for perchlorate. The current USEPA Region 6 Regional Screening Level (RSL)
for perchlorate is 55 mg/kg (55,000,000 ng/kg) (USEPA 2009a). Therefore all of the
perchlorate concentrations that were detected in the OT-37 soil samples were below the
USEPA Region 6 RSL. Five RCRA metals were detected above the MDL. With the
exception of arsenic, each RCRA metal was detected below its respective residential
SSL (NMED, 2006a). Arsenic was detected in eight soil samples collected from four
soil borings above the SSL (3.9 mg/kg) with concentrations ranging from 4.1 to 10
mg/kg. These detections of arsenic are slightly above the SSL and most likely
represent the natural variability in soil geochemistry.

Groundwater Analytical Results

Groundwater samples were collected from eight monitoring wells and analyzed for
VOCs, SVOCs, RCRA metals, PCBs, perchlorate, and TDS. All detected VOCs and
SVOCs were well below the USEPA MCLs and the NMWQCC standards. Additionally
PCBs were not detected in any of the groundwater samples. Perchlorate was detected
in each OT-37 groundwater sample with concentrations ranging from 1.3 (OT37-MWOQ09)
to 6.7 micrograms per liter (ng/L) (OT37-MW10). However all perchlorate detections
were below the USEPA Interim Drinking Water Health Advisory standard of 15 ug/L
(USEPA 2008). Five RCRA metals were detected above the MDL. With the exception
of arsenic, the other RCRA metals were detected below their respective USEPA MCLs
and NMWQCC groundwater standards. Arsenic was detected in 4 of the 10
groundwater samples collected above the USEPA MCL (10 pg/L) with concentrations
ranging from 11J to 18 pg/L. TDS concentrations ranged from 5,200JQ mg/L (OT37-
MWO09) to 22,000JQ mg/L (OT37-MWO08) and exceeded the NMWQCC standard of
1,000 mg/L at each well. TDS concentrations also exceeded 10,000 mg/L in seven of
the eight OT-37 monitoring wells with the exception of MWO09.
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1.7.5 OT-38 Test Sled Maintenance Area

The Test Sled Maintenance Area (OT-38) is a SWMU and is listed on Table A of the
HAFB RCRA Permit as the Building 1166 Test Track Drain Field, SWMU 137. The Test
Sled Maintenance Area is located adjacent to the Test Sled Track and north of the Lost
River Basin (Figure 1-3). 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 into the area’s septic tank
drain field (cesspool) behind Building 1166. 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
the ground 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 150 ft 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.

OT-38 was initially identified as an IRP site in the IRP Records Search conducted in
1983 (CH2M Hill, 1983). The Test Sled Maintenance Area was later identified as
SWMU 137 in the RFA Report (A.T. Kearney, 1988). The RFA Report stated that there
was a high potential for releases to the soil and groundwater from hydrocarbon
constituents.

1.7.5.1 Remedial Investigation

OT-38 was initially investigated during the 29 Waste Sites Rl conducted in 1991
(Radian, 1992). The RI focused on a potential release to the environment from the
former cesspool (drain field). Field activities conducted during the OT-38 RI included
the installation of two soil borings (SB-38-01 and SB-38-02) adjacent to the former
cesspool and three monitoring wells (MW-38-01 through MW-38-03) to determine
whether a release to the groundwater had occurred. A composite soil sample was
collected from each soil boring and analyzed for VOCs, metals, and petroleum
hydrocarbons. The groundwater samples collected from the three monitoring wells
were analyzed for VOCs, metals, TDS, and water quality parameters. The results and
conclusions of the RI are briefly discussed below.

All metals that were detected in the four composite soil samples were below their
respective residential SSLs (NMED, 2006a). Petroleum hydrocarbons were detected in
each of the soil samples. The highest concentration of TRPH (1,540 mg/kg) was
detected in the soil sample collected from the 0 to 10 ft bgs interval in SB-38-02. This
concentration exceeded the TPH Screening Guideline for an unknown oil (800 mg/kg)
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(NMED, 2006b). Additionally all detected VOCs were estimated concentrations below
their respective residential SSLs (NMED, 2006a).

VOCs and metals detected in the groundwater samples collected from the three
monitoring wells were all below their respective NMWQCC Groundwater Standards and
USEPA MCLs. TDS concentrations ranged from 5,500 to 15,000 mg/L and exceeded
the NMWQCC standard (1,000 mg/L) for each well. However, 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
(Class 1lIB water resource). Additionally the most of the concentrations for chloride,
sulfate, fluoride, and nitrate (anions) also exceeded their respective NMWQCC
standards. The elevated anion concentrations at OT-38 are likely also likely due to the
naturally elevated TDS found in the groundwater at the site.

The analytical results and sample locations for the subsurface soil and groundwater
samples collected during the OT-38 RI are included in Appendix B-5-1 of this Work
Plan. The RI Report (Radian, 1992) determined that there were no risks to human
health or the environment and recommended no further action for OT-38.

1.7.5.2 Accelerated Corrective Measures Investigation

In 2007 an ACM investigation was conducted by Bhate at OT-38 to fill in the data gaps
identified in the RI Report (Radian, 1992). The ACM data collection activities were
conducted in accordance with the NMED approved Final Accelerated Corrective
Measures Work Plan Multiple Sites (Bhate, 2007). The OT-38 ACM investigation
consisted of advancing three shallow boreholes (OT38-DP01 through OT38-DP03)
around the boundary of the former cesspool and three additional boreholes (OT38-
DP04 through OT38-DP06) along the length of the existing drainpipe. Additionally a
round of groundwater samples were collected from the three previously installed
monitoring wells (MW-38-01 through MW-38-03).

Pending NMED approval of the HAFB Basewide Background Study Report
(NationView/Bhate JV Ill, 2009), the ACM Multiple Sites Completion Report (which
includes OT-38) has not been submitted to the NMED for review due to the detection of
arsenic slightly above NMED action levels (soil and groundwater). The following
subsections provide a brief summary of the results for the OT-38 ACM investigation.
The complete results and conclusions for the OT-38 ACM investigation will be included
in the ACM Multiple Sites Completion Report. The analytical results summary tables
and sample location figures for the soil and groundwater samples collected during the
OT-38 ACM are included in Appendix B-5-2 of this Work Plan.
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Soil Results

Seventeen soil samples collected from six soil borings were analyzed for VOCs,
SVOCs, TPH (GRO, DRO, and ORO) PCBs, and RCRA metals. Only estimated
concentrations of VOCs, SVOCs, and TPH fractions were detected, and all detections
were well below the NMED residential SSLs and the TPH screening guidelines for an
unknown oil. Additionally PCBs were not detected in any of the soil samples. Five
RCRA metals were detected above the MDL. With the exception of arsenic, each
RCRA metal was detected below its respective residential SSL (NMED, 2006a).
Arsenic was detected in one soil sample (OT38-DP06-9) above the SSL (3.9 mg/kg) at
a concentration of 5.5 mg/kg. This detection of arsenic slightly above the SSL most
likely represents the natural variability in soil geochemistry.

Groundwater Results

Groundwater samples were collected from the three previously installed monitoring
wells and analyzed for VOCs, SVOCs, PCBs, perchlorate, and TDS. All detected VOCs
and SVOCs were below the USEPA MCLs and the NMWQCC standards. Additionally
PCBs were not detected in any of the groundwater samples. Perchlorate was detected
in each groundwater sample with concentrations ranging from 4.8 (MW-38-01) to 5.1
png/L (MW-38-03). However, the perchlorate detections were all below the USEPA
Interim Drinking Water Health Advisory standard (15 pg/L) (USEPA, 2008). Three
RCRA metals were detected above the MDL. With the exception of arsenic, the other
RCRA metals were detected below their respective USEPA MCLs and NMWQCC
groundwater standards. Arsenic was detected in one groundwater sample (MW-38-02)
slightly above the USEPA MCL (10 pg/L) at a concentration of 11 J pg/L. TDS
concentrations ranged from 8,400 mg/L (MW-38-03) to 12,000Q mg/L (MW-38-02) and
exceeded the NMWQCC standard of 1,000 mg/L at each well.

1.7.6 SS-39 Missile Fuel Spill Area

The Missile Fuel Spill Area (SS-39) comprises four SWMUs (165, 177, 179, and 181)
that are listed on Table A of the HAFB RCRA Permit. SS-39 is located immediately
south of Building 1176 along the northern perimeter of the Lost River Basin (Figure 1-3).
SS-39 is located downgradient of Building 1176 which is part of the Test Sled Facility.
Historically, spilled oxidizers and fuels were delivered to separate drains, diluted with
water, and flushed into the Lost River. In 1975, catch basins were installed to collect
spilled liquid fuels. Initially, during the IRP Records Search (CH2M Hill, 1983), SS-39
was limited only to the Test Sled Launch Area Collection Basin. This was a 30 ft by 20
ft surface impoundment that collected water used for reducing the velocity of vehicles
on the sled test track. Fuel spills from the test track had reportedly been flushed into
the Test Sled Launch Area Collection Basin. As a result of the RCRA Facility
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Assessment (A.T. Kearney, 1988), SS-39 was expanded to include the Discharge Box
(SWMU 179), the Building 1176 Drainage Troughs (SWMU 177) and Drainage Sumps
(SWMU 181), and the Building 1176 Pond (SWMU 165). SWMU 165 was thought to be
located between Building 1176 and the Lost River, however the pond has never been
located. Figures which illustrate the locations of the referenced SS-39 SWMUs are
included in Appendix B-6-1 of this Work Plan.

1.7.6.1 Remedial Investigation

The SS-39 Missile Fuel Spill Area was initially investigated during the 29 Waste Sites RI
conducted in 1991 (Radian, 1992). The SS-39 RI consisted of completing two soill
borings (SB-39-01 and SB39-02), five hand auger borings (HA-39-01 through HA-39-
05), and the installation and sampling of four monitoring wells (MW-39-01 through MW-
39-04) located within outfalls and drainages throughout the site. Soil samples were
analyzed for VOCs, metals, and petroleum hydrocarbons and groundwater samples
collected from the four monitoring wells were analyzed for VOCs, metals, TDS, and
anions. The results and conclusions of the RI are briefly summarized below.

Metals (lead, cadmium, and chromium) were detected in the soil samples collected near
the oxidizer and propellant spill outfalls; the maximum concentration of lead (1,300
mg/kg) was detected in HA-39-02 above the NMED residential SSL (400 mg/kg). The
maximum concentrations for VOCs above NMED residential SSLs (NMED, 2006a)
included TCE (40 mg/kg) and tetrachloroethene (PCE) (95 mg/kg) which were detected
in soil samples collected from the Building 1176 drainage sump boreholes (SB-39-01
and SB-39-02). Additionally, TPH was detected above the TPH Screening Guideline for
the residential direct exposure an unknown oil (800 mg/kg) (NMED, 2006b) in soil
samples HA-39-04 (20,700 mg/kg) and SB-39-02 (2,620 mg/kg).

With the exception of maximum concentrations of cadmium (5.9 pg/L) and lead (19
pg/L) metals were not detected in groundwater samples above the NMWQCC standards
or the USEPA MCLs. VOCs were detected in groundwater above current action levels
in monitoring well MW-39-02 located downgradient of the Building 1176 drainage sump.
VOCs detected in MW-39-02 above the NMWQCC standards and/or USEPA MCLs
included TCE (59 pg/L), carbon tetrachloride (5.8 upg/L), 1,1,1-trichloroethane [1,1,1-
TCA] (240 pg/L), and 1,1-dichloroethene [1,1-DCE] (9.6 ug/L). TDS concentrations
exceeded the NMWQCC standard (1,000 mg/L) and ranged from 2,600 to 14,000 mg/L
with the maximum concentration detected in the groundwater sample from MW-39-04.

The analytical results and sample locations for the soil and groundwater samples
collected during the SS-39 RI are included in Appendix B-6-1 of this Work Plan. The RI
Report (Radian, 1992) concluded that this evaluation indicated an unacceptable risk.
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1.7.6.2 RCRA Facility Investigation

To address the concerns of the RI, Radian performed a RFI in 1993 to further delineate
the VOCs, petroleum hydrocarbons, and metals contamination that was identified during
the RI. During the RFI (Radian, 1994) soil samples were collected from 10 soil borings
(179-B0O1 through 179-B08 and 181-B01 and 181-B02) and hand auger locations (179-
A0l through 179-A05) installed along drainage ditches and below oxidizer and
propellant outfalls. Soil samples were analyzed for SVOCs and metals. Additionally
groundwater samples were collected form 15 temporary sampling locations using DPT
methods and field screened for VOCs. Eight groundwater samples (177-HO1 through
177-HO04 and 179-HO1 through 179-H04) were then submitted for off-site confirmation
analysis for VOCs.

The analytical results and sample locations for the soil and groundwater samples
collected during the SS-39 RFI are included in Appendix B-6-2 of this Work Plan.
SVOCs and metals were not detected in any of the RFI soil samples above the NMED
residential SSLs. The groundwater data indicated that TCE was above the NMWQCC
standards and the USEPA MCL at six locations with concentrations ranging from 27.6 to
2,730 pg/L. Furthermore 1,1,1-TCA and 1,1-dichloroethane (1,1-DCA) were detected
above action levels at one location (177-H03). Additionally data was collected from
flora and fauna from the Lost River Basin to support an ecological risk assessment.
The assessment concluded that there was not an unacceptable risk to ecological
receptors. Therefore a Decision Document for No further Action was prepared and
submitted in September 1995, but was never signed by NMED.

1.7.6.3 Additional Groundwater Sampling Event

In May/June 1998, Groundwater Technology, Inc. collected groundwater samples from
16 locations (SS39-1 through SS39-16) to delineate the extent of the TCE plume that
was previously characterized during the Rl and RFI studies conducted at SS-39. The
work was performed to fulfill a request for supplemental information by the NMED based
on the RFI Report. Groundwater samples were analyzed for VOCs and soil samples
were not collected for chemical analysis.

A map showing the groundwater sample locations and an analytical sample summary
table for this additional sampling event are included in Appendix B-6-3 of this Work
Plan. TCE was detected the above NMWQCC standard and the USEPA MCL at seven
locations (SS39-1, -2, -4, -7, -8, -13, and -14). The concentrations of TCE in these
samples ranged from 27 to 280 ug/L. These TCE detections were from sampling points
located 300 to 500 ft south-southwest of Building 1176; however the downgradient
extent of the TCE plume was delineated by sample points which yielded non-detectable
TCE results. With the exception of benzene (1.0 pg/L) detected in SS-39-9, all other
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VOCs were detected below the reporting limit (RL). The Additional Groundwater
Sampling Report recommended NFA for SS-39 based on this data (GTI, 1998a).

1.7.6.4 Groundwater Long Term Monitoring

Long Term Monitoring (LTM) at Site SS-39 began in 1997 and continued on a biennial
basis until December 2005. The data from the 2005 LTM Report (Bhate, 2006b) shows
that TCE, carbon tetrachloride, and chloroform have been consistently detected in
monitoring well MW-39-02 (located downgradient of Building 1176). Following review of
the 2003 LTM Report and previous site investigation reports, NMED determined that an
additional investigation was required to fill in data gaps at SS-39.

1.7.6.5 Supplemental RCRA Facility Investigation

Supplemental RFI activities were performed at SS-39 between May and July 2006. The
following information was obtained form the Supplemental RFI Report (HydroGeoLogic,
Inc., 2007). The SS-39 Supplemental RFI included the collection of additional soil,
sediment, and groundwater samples throughout the site. During the Supplemental RFl,
five soil borings (SB-39-01R, SB-39-02R, HA-39-01R, HA-39-02R, and SB-39-17) were
advanced for the collection of additional subsurface soil samples adjacent to several of
the 1991 RI borings. Eleven soil samples were collected from these borings and
analyzed for unsymmetrical dimethylhydrazine (UDMH), aniline, and RCRA metals.
Additionally, one sediment sample (SD-29-01) was collected from the Concrete
Collection Basin and analyzed for SVOCs, UDMH, and RCRA metals.

As part of the Supplemental RFI, four permanent monitoring wells (MW-39-05, MW-39-
06, MW-39-06A, and MW-39-07) were installed along the edge of the Lost River Basin.
Additionally, five hand-augered pre-pack monitoring wells (MW-39-08 through MW-39-
12) were installed to collect groundwater samples from within the Lost River Basin.
During this investigation, one round of groundwater samples was collected for offsite
analysis from the nine new wells and one previously installed monitoring well (MW-39-
02). During the July 2006 Supplemental RFI groundwater sampling event, the 10
monitoring wells were sampled for VOCs, RCRA metals (total and dissolved),
perchlorate, UDMH, aniline, and TDS. A summary of the sample results from the
Supplemental SS-39 RFI is presented below.

Sediment Sampling

Three SVOCs and six RCRA metals were detected in the sediment sample (SD-39-01)
collected from the Concrete Collection Basin. Of the detected SVOCs and metals, only
lead (1,430 mg/kg) was detected at a concentration exceeding a NMED residential SSL
(400 mg/kg) (NMED, 2006a). A summary of the sediment analytical results are included
in Appendix B-6-4 of this Work Plan.
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Subsurface Soil Sampling

Two subsurface soil samples were collected from each of the five boreholes from
approximately 2 to 4 and 8 to 10 ft bgs. UDMH and aniline were not detected in the
subsurface soil samples. Of the seven RCRA metals detected, four (arsenic, cadmium,
chromium, and lead) were detected above the NMED residential SSLs in two samples
(HA-39-01R and SB-39-02R). The detection of arsenic (8.27 mg/kg) in the 2 to 4 ft
interval from HA-39-01R was above the NMED residential SSL (3.9 mg/kg) (NMED,
2006a). Additionally, cadmium (50.7 mg/kg), chromium (290 mg/kg), and lead (612
mg/kg) detected in the 8 to 10 ft interval in SB-39-02R all exceeded their SSLs (39, 210,
and 400 mg/kg, respectively). A summary table of the soil analytical results and a figure
showing the constituents that exceeded SSLs in these soil borings are included in
Appendix B-6-4 of this Work Plan.

Groundwater Sampling

During the July 2006 Supplemental RFI groundwater sampling event, 13 VOCs, 1
metal, and perchlorate were detected in the SS-39 monitoring wells. UDMH and aniline
were not detected in groundwater samples collected during the Supplemental RFI
sampling event. Of the 13 detected VOCs, TCE was the only constituent detected
above the USEPA MCL (5 pg/L) and the NMWQCC standard (100 pg/L). TCE was
detected in groundwater above the USEPA MCL in six monitoring wells (MW-39-02,
MW-39-05, MW-39-06, MW-39-06D, MW-39-08, and MW-39-11). The maximum
concentrations of TCE were detected in monitoring wells MW-39-06 (366J pg/L) and
MW-39-06D (113 ug/L). Barium (total) was the only RCRA metal to be detected in
groundwater during the Supplemental RFI at a concentration of 19 pg/L in MW-39-07.
This detection was below the respective NMWQCC standard (1,000 pg/L) and USEPA
MCL (2,000 pg/L). Dissolved metals data for the July 2006 groundwater sampling event
were rejected by the laboratory, and therefore not reported (HydroGeoLogic Inc., 2007).

At the request of NMED, the groundwater was also analyzed for perchlorate and TDS.
Perchlorate was detected in each SS-39 groundwater sample with concentrations
ranging from 12 (MW-39-02) to 130 pg/L (MW-39-09, MW-39-10, and MW-39-11). The
perchlorate concentrations in MW-39-05, MW-39-06, MW-39-06D, MW-39-07, MW-39-
08, MW-39-09, MW-39-10, MW-39-11, and MW-39-12 were all above the USEPA
Interim Drinking Water Health Advisory standard (15 pg/L) (USEPA, 2008).
Additionally, TDS concentrations in the vicinity of the TCE groundwater plume ranged
from 16,300 to 136,000 mg/L. All of the TDS concentrations within the TCE plume
exceeded the NMWQCC standard (1,000 mg/L) and are above 10,000 mg/L (Class 1lIB
water resource, groundwater designated as unfit for human consumption). A summary
table of the groundwater analytical results and a figure showing the constituents that
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exceeded USEPA MCLs and NMWQCC standards in these groundwater samples are
included in Appendix B-6-4 of this Work Plan.

1.7.7 LF-40 Causeway Rubble Disposal Site

The Causeway Rubble Disposal Site is a SWMU, and is listed on Table B of the HAFB
RCRA Permit as SWMU 103. LF-40 is located south of the Sled Test Track Area and
south of OT-38 (Figure 1-3). This disposal area was a staging area for construction
debris including concrete, steel reinforcing bars, and asphalt from the Sled Test Track
that was utilized as a base construction material staging area for the causeway that
crosses the west end of the Lost River Basin. LF-40 was approximately %-mile long, 40
ft wide and five ft high.

1.7.7.1 IRP Records Search and RFA

LF-40 was initially identified as an IRP site in the IRP Records Search conducted in
1983 (CH2M Hill, 1983). Since no hazardous material was known to be associated with
the concrete rubble and construction debris, the site was not rated in the IRP Records
Search Report. The RFA Report (A.T. Kearney, 1988) identified LF-40 as SWMU 103
and concluded that there was no potential for release to any environmental media as
there was no evidence that hazardous wastes or constituents had ever been managed
at this unit.

1.7.7.2 Site LF-40 NFA Decision Document

Based on the findings stated in the IRP Records Search and RFA Reports, the
Causeway Rubble Disposal Site, LF-40 (SWMU 103) was selected for NFA. The IRP
Site LF-40 Decision Document for NFA was prepared and approved by NMED in 1993
(EA Engineering, 1993). A copy of the approved LF-40 Decision Document is included
in Appendix B-7-1 of this Work Plan.
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2 ENVIRONMENTAL SETTING
2.1 Physiography and Topography

HAFB is located within the Sacramento Mountains Physiographic Province on the
western edge of the Sacramento Mountains. HAFB is approximately 60,000 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 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. At its widest point, the basin is about 60 miles east to west and
stretches approximately 150 miles north to south.

In the vicinity of HAFB, the ground surface is relatively flat and slopes gently to the
southwest. There are localized areas of greater topographic relief related to arroyos
present on the Base, as described in Section 2.3 of this Work Plan.

2.2 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
permits 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, which is 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 in 30 — 40% of the total annual rainfall.

2.3 Surface Water and Hydrology

Intermittent streams and arroyos in the basin lowlands are important only during the
infrequent periods of heavy rainfall. 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
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River, located in the north-central region of the Base. The Lost River Drainage Basin is
the main drainage area within the boundaries of HAFB (Figure 2-1). 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 Ritas 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.

Potable water is available from municipal wells along the margins of the basin with more
saline water towards the center. The principal sources of potable water are located in a
long narrow north-south trending area on the upslope sides of Tularosa and
Alamogordo 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.

The hydrology of the southern portion of the Base (south of the wastewater treatment
plant) is dominated by several manmade features that form a connected hydrologic
system. The principal components of this system are: the storm water drainage canal,
Lagoon G, Lake Holloman, and Lake Stinky. In addition, there are both natural and
constructed wetlands in this area, some of which are related to and dependent on the
manmade surface water features.

HAFB currently generates under 1 million gallons per day (MGD) of wastewater.
Approximately 200,000 to 250,000 gallons per day (gpd) of treated effluent empty into
Lagoon G (approximately 46 acres) through a 6-inch force-main. This effluent is
eventually discharged to the storm water drainage canal southwest of Lagoon G and
north of Highway 70. A berm surrounding this lagoon prevents storm water from flowing
into the lagoon. The storm water drainage canal starts at a point north of Lagoon G,
and then extends southwest of the lagoon into Lake Holloman. The canal is about 2
feet wide and 1 mile long with an elevation change of about 5 feet between Lagoon G
and Lake Holloman. The canal also receives effluent from Lagoon G.

Lake Holloman was created in 1965 to receive excess flow from the previous sewage
treatment lagoon system. It was formed by the construction of a non-engineered
earthen dam midway along an existing ephemeral lake (playa) that normally received
runoff from HAFB. Lake Holloman receives water from the storm water drainage canal,
Lagoon G, and effluent from the wastewater treatment plant (WWTP). The amount of
effluent going to Lake Holloman can be adjusted depending on the water requirements
of Lagoon G and the constructed wetlands. The lake is in a state of dynamic
equilibrium, rising and falling with seasonal and annual variations in runoff, local shallow
groundwater, and treated effluent from the WWTP.
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Lake Stinky encompasses as much as 35 acres of playa below Lake Holloman. This
area represents a remnant of the original playa grassland present in the project area
prior to the construction of the lagoon system for the original wastewater treatment
system in 1948. Persistent seepage from Lake Holloman is sufficient to maintain a
limited surface water expression in Lake Stinky, as well as a substantial growth of
wetland vegetation (tamarisk and salt grass) at the base of the dam separating Lake
Stinky and Lake Holloman. During most years, total annual discharge to Lake Holloman
is sufficient to result in overflow to Lake Stinky. On these occasions, Lake Stinky
extends south from the dam through culverts underneath U.S. Highway 70/82 to
encompass as much as 61 acres.

There are approximately 119 acres of jurisdictional wetlands on the main base (United
States Air Force, 1996), the majority of which are located south of the WWTP near
Lagoon G and Lake Holloman (79 acres). Some of these areas are fed partly by
seepage from artificial impoundments (e.g., north end of Lake Stinky; west and south of
Lagoon G). Others may have an independent existence, or be only slightly affected by
the impoundments. These latter areas seem to be remnants of the wetlands that
existed before the construction of the present system. Many of the wetlands located
south of the WWTP are important foraging areas for resident and migrating birds and/or
bats.

2.4 Regional Geology
2.4.1 Area Geology

The sedimentary rocks which make up the adjacent mountain ranges are between 500
and 250 million years old. 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 10 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 Andreas 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 of unconsolidated
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
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fan deposits are laterally discontinuous 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.

2.4.2 AOC-U Site Specific Geology

Site-specific geologic information has been obtained from lithologic data collected
during previous subsurface sampling performed along the boundary of AOC-U (Lost
River Basin) during the investigation of peripheral SWMUs and ERP sites.

The central portion of AOC-U generally has a thin (approximately 1/8-inch) layer of
evaporite gypsum at the surface during its dry season (October through early July). The
soils within AOC-U consist primarily of silty-sands with occasional thin bands of clay
from the surface to a depth of approximately 2 ft bgs. A silty-clay with interbedded clay
lenses occurs from 2 ft bgs to approximately 8 ft bgs.

2.5 Regional Hydrogeology
2.5.1 Area Hydrogeology

The majority (over 70 %) of the ERP Sites, SWMUs, and AOCs located across HAFB
have groundwater monitoring wells containing water with an average TDS concentration
greater than 10,000 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 NMWQCC limit as
potable water and thus, the groundwater beneath HAFB has been designated as unfit
for human consumption. Likewise, USEPA guidelines (USEPA, 1986) have identified
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the groundwater as a Class IlIB water source, characterized by TDS concentrations
exceeding 10,000 mg/L.

Figure 2-2 shows the general groundwater flow direction at the Base. 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 of the basin and discharge areas. The preponderance 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,
the water table ranges from 5 to 50 ft bgs. Flow for the Base is generally towards the
southwest with localized influences from the variations in the topography of the Base.
The ground surface slopes at a slightly higher rate than the water table such that the
depth to groundwater in the northern areas of the Base is comparably greater (25 to 40
feet bgs) than in the southern areas of the Base (less than 10 feet bgs). Near the
arroyos, groundwater flows directly toward the surface drainage feature.

According to the groundwater well inventory prepared by the New Mexico Office of the
State Engineer, there are approximately 25 domestic, 15 commercial, 7 irrigation, and 3
livestock wells located within a 4-mile radius of HAFB (New Mexico Water Rights
Reporting System [NMWRRS] database, 2009).

2.5.2 AOC-U Site Specific Hydrogeology/Hydrology

AOC-U (Lost River Basin) is a large drainage basin, which receives runoff from various
SWMUs and ERP sites in the northern portion of HAFB. The basin remains dry for
most of the year, but during periods of heavy rainfall, runoff enters the basin from
surrounding areas. Malone Draw and Ritas Draw converge to form the Lost River,
which then flows into the Lost River Basin (Figure 1-3). The Lost River is an intermittent
feature supplied by surface water flows, seeps, and springs (HAFB, 2001). Reportedly,
permanent water exists within AOC-U in three different areas. During high water events
and the rainy season (late July through September) the three segments of permanent
water are connected. Below the playa in the westernmost reach of AOC-U, the Lost
River emerges, and flows into the dune fields of the WSMR.

Groundwater occurs within AOC-U in a shallow unconfined aquifer ranging from
approximately 5 ft bgs along the outer boundary of the basin to less than 0.5 ft bgs in
the central portion of the basin. Groundwater within the basin flows to the west-
southwest, along the path of the Lost River. During heavy rain events and the rainy
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season the basin fills with water for a short period of time. Surface water and
groundwater within the Lost River Basin are interconnected.

2.6 Soils

Two soil types have been identified on the installation. The main soil type is the
Holloman-Gypsum land-Yesum complex, O to 5 percent slopes. The other soil type is
Mead silty clay loam, 0 to 1 percent slopes. This soil type is located only across the
main drainage area for the installation. The distribution of soil types in the vicinity of
HAFB is depicted on Figure 2-3 (USDA, 1981).

The Holloman-Gypsum land-Yesum complex, O to 5 percent slopes soil consists of
large areas of shallow and deep, well drained soils and areas of exposed gypsum. The
Holloman soil makes up about 35 percent of the complex. Typically, the surface layer is
light brown very fine sandy loam about 3 inches thick. The upper 13 inches of the
substratum is pink very fine sandy loam that is very high in gypsum. Below that, the
substratum is white gypsum to a depth of more than 60 inches. This solil is calcareous
and mildly alkaline to moderately alkaline throughout. Permeability is moderate, and
available water capacity is very low.

Gypsum land makes up about 30 percent of the Holloman-Gypsum land-Yesum
complex, 0 to 5 percent slopes. Typically, less than 1 inch of very fine sandy loam
overlies soft to hard, white gypsum. The deep Yesum very fine sandy loam makes up
about 20 percent of the complex. Typically, the surface layer is light brown very fine
sandy loam about 3 inches thick. The upper 9 inches of the substratum is light brown
fine sandy loam that is very high in gypsum. Below that, the substratum is pink very fine
sandy loam to a depth of more than 60 inches. The soil is calcareous throughout and is
mildly alkaline. Permeability is moderate, and available water capacity is moderate.
Many fine gypsum crystals are found throughout the profile.

The solil type located across the main drainage area for the installation is Mead silty clay
loam, O to 1 percent slopes. This deep, poorly drained, nearly level soil is on outer
fringes of alluvial fans. This soil formed in fine textured alluvium over lacustrine lake
sediment. It is very high in salt content because of periodic flooding and poor drainage.
Slopes are smooth and concave. Typically, the surface layer is reddish brown silty clay
loam and clay loam about 5 inches thick. The substratum, to a depth of 48 inches, is
light reddish brown clay that has a high content of salts. Below that, the substratum is
lacustrine material of variable texture and color to a depth of more than 60 inches.
Included with this soil are areas of Holloman soils and Gypsum land along the margins
of the unit of steep, short gully sides and knolls. These inclusions make up about 15
percent of the map unit for this soil type. Individual areas are generally smaller than 10
acres. This soil is moderately calcareous throughout and is moderately to strongly
alkaline. It has a layer of salt that is more soluble than gypsum. Permeability is very
slow, and available water capacity is low.

2-6 July 2009 NationView Project No. 8090006



RCRA FACILITY INVESTIGATION AQC-U, LosT RIVER BASIN
WORK PLAN HOLLOMAN AFB, NEw MEXICO

3 SOURCE CHARACTERIZATION

3.1 Potential Source Areas

As stated in Section 1 of this Work Plan, there are six known upgradient ERP sites that
may have impacted AOC-U (Lost River Basin) via runoff from surface water tributaries
and/or groundwater infiltration. The size of the area contributing to AOC-U lends itself
to the potential for multiple source areas contributing to the groundwater contamination
within the Basin.  Currently, the nature and extent of soil and groundwater
contamination resulting from historical releases from the upgradient ERP sites into the
Lost River Basin have not been completely defined.

3.2 Previously Identified Contaminants of Concern

Based on all of the previous investigations described in Section 1.7 of this Work Plan, a
number of chemicals have been detected above current regulatory limits. The
contaminants of concern that have impacted the soil and groundwater at the ERP sites
that are upgradient of AOC-U (Lost River Basin) are as follows:

VOCs (TCE, PCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, and carbon tetrachloride)

Metals (arsenic, antimony, chromium, cadmium, selenium, and lead)

e TPH

PCBs (Aroclor 1260)
e Perchlorate

Although an isolated exceedence of the PCB Aroclor 1260 was detected at OT-37
during the 29 sites RI performed by Radian in 1991, Bhate performed sampling in 2007
during the ACM Investigation of OT-37 and PCBs were not detected in either soil or
groundwater at the site.
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4 POTENTIAL RECEPTORS

This section identifies and describes potential receptors and environmental systems that
are susceptible to contaminant exposure associated with the potential releases of
hazardous materials into AOC-U (Lost River Basin) from adjacent ERP sites. The
potential receptors include HAFB personnel and residents as well as the flora and fauna
of the surrounding ecosystem.

4.1 Current Local Uses and Planned Future Uses of
Groundwater

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. According to the
groundwater well inventory prepared by the New Mexico Office of the State Engineer,
there are approximately 25 domestic, 15 commercial, 7 irrigation, and 3 livestock wells
located within a 4-mile radius of HAFB (NMWRRS database, 2009).

There are no water supply wells on the Base because the preponderance of
groundwater beneath HAFB contains water with an average TDS concentration greater
than 10,000 mg/L which exceeds the NMWQCC limit as potable water and thus, the
groundwater beneath HAFB has been designated as unfit for human consumption.
Likewise, USEPA guidelines (USEPA, 1986) have identified the groundwater as a Class
[1IB water source, characterized by TDS concentrations exceeding 10,000 mg/L.

4.2 Current Local Uses and Planned Future Uses of Surface
Waters Directly Impacted by the Site

Due to low rainfall and high evaporation, surface water at HAFB is limited and,
therefore, is not used for domestic or municipal purposes nor is it used for recreation or
agriculture. The ponds in the southern part of the Base receive effluent from the
National Pollution Discharge Elimination System (NPDES) permitted WWTP and are
saline (normally about half the salinity of seawater), sulfate-rich, and very rich in
nutrients. These ponds provide habitat for numerous plant and wildlife species, so
water quality of these receiving waters is important.

4.3 Potential Human Receptors

The most likely human receptors include (i) a current and future commercial/industrial
worker, (ii) a future resident, and (iii) a current and future construction worker. Based
on the land use in the vicinity of AOC-U, the commercial/industrial worker is considered
a current and future receptor. Additionally, assuming that the future land use is
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residential, the future resident will also be considered as a receptor. This is a very
conservative assumption since it is highly unlikely that AOC-U would become residential
in the future. The construction worker is also considered a receptor for both current and
future conditions. Human use facilities primarily consist of residential housing and
industrial/operational facilities. While groundwater is not locally extracted for use,
human exposure to pollutants may result from dermal contact or incidental ingestion
from physical contact with contaminated soils or groundwater.

4.4 Potential Biological Receptors

Potential receptors include the flora and fauna of the surrounding ecosystem, as
described in the following subsections. This information was generated in 2005 by
Bhate during development of the Environmental Assessment (EA) for the wastewater
utility privatization evaluation (Bhate, 2006a).

4.4.1 Flora

HAFB flora is dominated by xerophytic shrubland and grassland communities having
plant assemblages biogeographically related to the Great Basin and Chihuahuan
Desert. Other plant communities on the installation include those that are located in
brackish marshes and riparian and/or wetland areas, such as those south of the WWTP.

4.4.2 Fauna

A wide variety of fauna can be found at HAFB as it provides a relatively diverse range of
habitats for both aquatic and terrestrial species. Habitats found on the installation
provide ideal environments for a variety of reptiles and amphibians, mammals, and
birds. Available habitats include upland grasslands, xerophytic shrublands, brackish
marshlands, playas, and surface water habitats. Additionally, the area south of the
WWTP also offers a relatively extensive amount of shoreline/edge habitat along Lakes
Holloman and Stinky, the stormwater drainage canal, Lagoon G, and associated
constructed wetlands.

Previously performed wildlife inventories have identified numerous species of wildlife
throughout the installation. Major groups of fauna are discussed below.

4421 Invertebrates

Though invertebrates are an important feature of the desert ecosystem, little is known
about their diversity in arid lands. Invertebrates play important roles as beneficial
pollinators, parasites, predators, detritivores, and as prey for small mammals, reptiles,
fish, and birds. To date, there have been no base-wide studies at HAFB to determine
invertebrate species diversity.
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However, studies on reptiles, birds, and mosquitofish (Gambusia affinis) habitat suggest
that the roles taken by invertebrates contribute to ecosystem function. For example, it
has been found that the animals on the installation consume insects such as
grasshoppers (Orthoptera), butterflies and moths (Lepidoptera), beetles (Coleoptera
and Bledius), adult chironomids (Diptera), and corixids (aquatic Hemiptera).

A total of 26 different aquatic invertebrate taxa have been identified in the area south of
the WWTP (Freehling, et al., 1999) and certain fish populations located in Lost River
and Malone Draw feed on mosquitoes, amphipods, and annelid worms (Suminski, 1977;
Turner, 1987). Some of the invertebrate species that have been identified on the
installation include harvester ants (Pogonomyrmex spp.), honeypot ants
(Myrmecocystus), and grasshoppers (Orthoptera).

4.4.2.2 Reptiles and Amphibians

Two herpetofauna species surveys have been performed at HAFB: (1) along roads for
the Texas horned lizard (Phrynosoma cornutum) (Mehlhop, et al., 1998), and (2) at the
cinetheodolite missile towers (Johnson, et al., 1997a). The Texas horned lizard survey
was conducted on the Main Base and the Boles Wells Water System Annex. The
Texas horned lizard, formerly a Category 2 species for federal listing as endangered or
threatened, was reclassified February 28, 1996, as a species of concern (United States
Department of Interior, 1996). This lizard appears to be abundant on HAFB (Mehlhop,
et al., 1998) and was found within the major plant community types on the Main Base.

Other reptiles and/or amphibians that may occur at HAFB that are not listed above
include rat snakes (Elaphe spp.), rattlesnakes (C. molossus), and the greater earless
lizard (Cophosaurus texanus).

4423 Mammals

The most common mammals at HAFB consist of various rodent species and the black-
tailed jackrabbit (Lepus californicus), found throughout the Great Basin Desert Shrub
habitats in New Mexico (Frey and Yates, 1996). Numerous small colonies of bats that
forage for insects at the numerous playas, wetlands, and riparian habitats (Johnson et
al., 1997a) can be found on the installation. Bats on HAFB roost in abandoned and
inhabited buildings and culverts.

Fourteen species of rodents have been identified on the dune periphery of the
installation. The Ord's Kangaroo Rat (Dipodomys ordii), Desert Pocket Mouse
(Chaetodipus penicillatus), and the Plains Pocket Mouse with the lighter pelage
(Perognathus flavescens gypsi) were found primarily within the dunes; others were
found equally distributed or too few were captured to determine the habitat affinity (Root
and Demarais, 1997; Johnson et al., 1997a; Johnson, et al., 1997b).
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At least five mammalian species that have been or could be observed on HAFB have
been introduced by man. These five species include the house mouse (Mus musculus),
Norway rat (Rattus norvegicus), horse (Equus caballus), barbary sheep (Ammotragus
lervia), and gemsbok (Oryx gazella). The latter two species were introduced by the
New Mexico Department of Game and Fish in the late 1960s. Native big game
mammals are uncommon in the project area and include mule deer (Odocoileus
hemionus) and pronghorn (Antilocapra americana). Predators include bobcat (Lynx
rufus), gray fox (Urocyon cinereoargenteus), and coyote (Canis latrans). Badger
(Taxidea taxus) and striped skunk (Mephitis mephitis) are uncommon predators and
omnivores, respectively.

4424 Birds

The complex of constructed wetlands south of the WWTP provides important habitat for
a number of bird species. Bird censuses are ongoing at HAFB and a complete list of
birds can be found in the HAFB Integrated Natural Resource Management Plan
(INRMP) (USACE, 2001). The HAFB INRMP further details the relationship between
habitat at HAFB and the bird species found there.

4.5 Endangered or Threatened Species

4.5.1 Endangered Species

Although not noted as being observed at HAFB, the Aplomado falcon (Falco femoralis)
is known to be present in the HAFB area. The Aplomado falcon ranges from northern
Mexico (and very rarely into southern Texas and New Mexico) southward to the
southern tip of South America. In this huge range the species may be common or very
rare depending upon habitat and location. This species sometimes hunts over
grassland fires and feeds on small birds and/or insects fleeing the flames.

While still legally protected from hunting, the Aplomado falcon is not protected by
Endangered Species Act requirements to preserve habitat and the like. It is believed
that mainly habitat destruction caused the species' (near-)disappearance from the U.S.
and hinders reestablishment of a wild breeding population; thus, a coalition of
environmental groups is attempting to have full protection restored so as not to
jeopardize the success of the expanding wild population and the reintroduction efforts
(Associated Press, 2006).
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4.5.2 Threatened Species
45.2.1 White Sands Pupfish

The White Sands Pupfish (Cyprinodon tularosa) is endemic to the Tularosa Basin of
New Mexico and is considered a Species of Concern by the USFWS and a Threatened
Species by the NMDGF (NMAC 19.33.6). Currently White Sands Pupfish populations
occur in four detached habitats within the Tularosa Basin, one of which is the Lost River
Basin on HAFB. Although not native to the Lost River Basin (population transplanted
there in 1970), the White Sands Pupfish essential habitat is protected within the Basin
due to the species’ extremely limited remaining distribution. Threats to the White Sands
Pupfish include introduction of nonnative fishes, dewatering, chemical contamination of
aquatic habitats, and habitat degradation caused by feral horses and off-road vehicle
use (Pittenger and Springer, 1999).

4.5.2.2 Burrowing Owl

Although not noted as being observed at HAFB, the burrowing owl (Athene cunicularia;
formerly Speotyto cunicularia) is known to be present in the HAFB area. The burrowing
owl is a grassland bird historically found in vast numbers across the prairies of the
western Great Plains. While the formal environmental status of the burrowing owl
varies based on geography, there is an overall decline of this species, particularly where
burrowing owls are strongly associated with prairie dog towns. They are listed as
endangered, threatened, or a species of special concern in most states and provinces
where they occur. The primary threats across its North American range are habitat loss
and fragmentation due to the incursion of agriculture and urban encroachment,
suppression of naturally occurring fire, and habitat degradation from the extermination
of small mammals like prairie dogs and squirrels. Increases in predators such as foxes,
badgers, and coyotes are also taking a toll (The Nature Conservancy, 2007; The Owl
Pages, 2005).

NationView Project No. 8090006 July 2009 4-5



RCRA FACILITY INVESTIGATION AQC-U, LosT RIVER BASIN
WORK PLAN HoLLOMAN AFB, NEw MEXICO

This page intentionally left blank.

4-6 July 2009 NationView Project No. 8090006



RCRA FACILITY INVESTIGATION AQC-U, LosT RIVER BASIN
WORK PLAN HOLLOMAN AFB, NEw MEXICO

5 INITIAL CONCEPTUAL SITE MODEL
5.1 Initial CSM Development

The previous sections have presented a detailed history of the environmental data
collected within AOC-U (Lost River Basin) and the surrounding ERP sites. This section
presents the initial CSM which will evolve as more data is generated regarding the soil
and groundwater conditions present in the Lost River Basin. The CSM provides a
framework for the entire project, and, in particular, can help identify specific data needs
required to move forward with remedial activities, risk assessment, and obtaining NFA
status for AOC-U. The CSM is an important communication tool for regulators,
responsible parties, and stakeholders.

AOC-U is a major surface drainage feature in the northern portion of HAFB. Rocket,
missile, and aircraft engine testing and maintenance activities have been ongoing in the
vicinity of AOC-U for over 50 years, and future activities are expected to remain the
same. No structures are located within AOC-U (Figure 1-3) and the Basin is off limits to
heavy equipment and wheeled vehicles.

5.1.1 Summary of Previous Investigative Data

Previous investigative activities conducted within the Lost River Basin, and the adjacent
ERP sites were described in Section 1.7 of this Work Plan. Perchlorate, TCE, and
arsenic have been detected in the groundwater along the western end of the Basin. It
appears that perchlorate and TCE contamination originates from SS-39. Other source
area(s) of the contamination within the Basin have not been identified through
previously conducted investigations around the perimeter of the Basin.

5.1.1.1 AOC-U Groundwater Conditions

The base is serviced by a public water supply. Groundwater at the site and across the
base is not used as drinking water due to high concentrations of total TDS, which
generally exceeds the NMWQCC drinking water standard of 1,000 mg/L. TDS
concentrations greater than 10,000 mg/L exceed the NMWQCC limit as potable water
and thus, the groundwater beneath HAFB has been designated as unfit for human
consumption.  Likewise, USEPA guidelines (USEPA, 1986) have identified the
groundwater as a Class IlIB water source, characterized by TDS concentrations
exceeding 10,000 mg/L. Occurrence of TDS concentrations below 10,000 mg/L is
primarily due to anthropogenic activities including irrigation and leaks from water lines.
Static groundwater levels within the Lost River Basin are between 0.5 and 5 ft bgs. No
record of hydraulic gradient has ever been calculated for groundwater within AOC-U.
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Aquifer tests to determine the hydraulic conductivity of the shallow water-bearing zone
have not been conducted within AOC-U.

The groundwater flow direction along the perimeter of the Lost River Basin is different
than the south-southwest Basewide flow direction at HAFB (Figure 2-2). The Lost River
Basin is a large surface drainage feature, therefore surface and groundwater in the
areas bordering AOC-U flow directly into the Basin. Once groundwater has entered the
Basin, it follows the path of the Lost River, generally to the west-southwest.

During the rainy season (late July though September) the Lost River Basin is filled with
water from surface runoff and groundwater migration. During the dry season (late
January through May) the Lost River ceases to flow and water that infiltrates the soil
becomes below surface interflow (groundwater flow). During the dry season there are
typically a few isolated pools of surface water within the Lost River Basin with
groundwater (interflow) to the west-southwest within the boundary of the basin (Figure
2-2).

Groundwater samples from within the Lost River Basin have been collected during
previous investigations of Site SS-39. Groundwater sampling locations within AOC-U
from the Draft Final Phase | RCRA Facility Investigation Report, Table 2 Solid Waste
Management Units (Radian, 1994) investigation of Site SS-39 which contained
concentrations exceeding current NMWQCC standards (NMAC 20.6.2.3103) and/or
EPA MCLs (USEPA, 2009b) are presented on Figure 5-1. Groundwater sampling
locations within AOC-U from the Results of Additional Groundwater Sampling at Site
SS-39 (GTI, 1998) which contained concentrations exceeding current NMWQCC
standards and/or EPA MCLs are presented on Figure 5-2. Groundwater sampling
locations within AOC-U from the Supplemental RCRA Facility Investigation DP-30/SD-
33 (SWMU 113B), SS-39 (SWMUs 165, 177, 179, and 181) and SD-27 (SWMU 141)
(HGL, 2007) which contained concentrations exceeding current NMWQCC standards,
EPA MCLs, EPA Secondary Drinking Water Standards (USEPA, 2009b), and/or EPA
Interim Drinking Water Advisory for Perchlorate (USEPA, 2008) are presented on Figure
5-3. Historically, perchlorate and TCE are the most frequently detected compounds
above groundwater action levels within AOC-U. Historical groundwater concentrations
of perchlorate and TCE have been detected as high as 130 and 324 pg/L respectively
within the Basin (HGL, 2007).

5.1.1.2 AOC-U Soil Conditions

The central portion of AOC-U generally has a thin (approximately 1/8-inch) layer of
evaporite gypsum at the surface during its dry season. Subsurface soil conditions
within the Lost River Basin consist primarily of silty-sands with occasional thin bands of
clay from the surface to a depth of approximately 2 ft bgs. A silty-clay with interbedded
clay lenses occurs from 2 ft bgs to approximately 8 ft bgs.
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Soil sampling for chemical analysis within AOC-U has been performed on a limited
basis during previous investigation of peripheral ERP sites. Although 14 historical soil
borings have been advanced within AOC-U, only 7 of these borings had soil samples
submitted for chemical analysis. Of the soil samples from the seven borings submitted
for chemical analysis, arsenic, detected in four borings, was the only analyte which
exceeded NMED residential SSLs.

5.1.2 Contaminants of Concern
5.1.2.1 Soil

The primary contaminants of concern detected in the soil at ERP sites upgradient of
AOC-U, above NMED residential SSLs, include VOCs (TCE, PCE), metals (arsenic,
chromium, lead, cadmium), and total petroleum hydrocarbons. All of these
exceedences were detected in soil samples obtained from several of the ERP sites
surrounding the boundary of the Lost River Basin.

5.1.2.2 Groundwater

Contaminants of concern detected in groundwater at ERP sites upgradient of AOC-U,
and within the Basin itself include, volatile organic compounds (TCE, 1,1-DCE, 1,1-
DCA, 1,1,1-TCA, carbon tetrachloride), metals (arsenic, lead, cadmium, antimony,
selenium), and perchlorate which were all detected in groundwater above the current
USEPA MCLs and/or the NMWQCC standards. In addition to the compounds listed
above, total petroleum hydrocarbons are considered a contaminant of concern in
groundwater due to the current and historical land use in the area surrounding AOC-U
which included the testing and maintenance of rocket, missile, and aircraft engines.
The primary contaminants of concern detected in groundwater are perchlorate and
TCE. One historical use of perchlorate was as a component of solid rocket fuel.

5.1.3 Source Area Characterization

As stated in Section 1 of this RFI Work Plan, there are six known upgradient ERP sites
which may have impacted AOC-U via runoff from surface water tributaries. The size of
the area contributing to the Lost River Basin lends itself to the potential for multiple
source areas contributing to the groundwater contamination within the Basin. Currently,
the nature and extent of soil and groundwater contamination resulting from historical
releases from the upgradient ERP sites into the Lost River Basin have not been
completely defined.

The sampling plan outlined in Section 6 of this Work Plan illustrates the quantity and
location of subsurface soil, surface soil, and groundwater sampling to be conducted
during this investigation. Groundwater sampling locations have been strategically
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arranged to intercept groundwater flow entering the Lost River Basin from adjacent ERP
sites, and to intercept groundwater flow within the Basin itself. Soil sampling locations
have been chosen to intercept any potential impacts to the Basin from the ERP sites
which surround AOC-U.

5.1.4 Release Mechanisms/Contaminant Fate and Transport

Contaminant releases from ERP sites surrounding the Lost River Basin could have
been through a number of different release mechanisms including; direct surficial
discharge, disposal areas, and drainage pipes. The nature and subsequent transport of
contaminants is dependent on environmental conditions such as depth to groundwater,
hydraulic gradient, and nature of the contaminants discussed above.

5.1.5 Potential Exposure Pathways and Receptors

Potential exposure pathways to humans present onsite include dermal contact and
inhalation of fugitive dust. Potential exposure pathways to wildlife include; ingestion of
fugitive dust, ingestion of surface water, incidental ingestion of soil, incidental dermal
contact with water, dermal contact with soil, and ingestion of plants. Possible human
receptors include (i) a current and future commercial/industrial worker, (ii) a future
resident, and (iii) a current and future construction worker. Possible biological receptors
include the flora and fauna of the surrounding ecosystem. Section 4 of this Work Plan
provides a detailed discussion of potential receptors present on HAFB.

5.1.6 Existing Data Gaps

Based on information currently available regarding AOC-U, the following are data gaps
that need to be filled to complete the CSM:

1. Collection of additional soil and groundwater analytical data to identify source
area(s), and

2. Collection of soil samples for geotechnical parameter analysis to support a risk
based evaluation (human health and ecological).

5.1.6.1 Data Acquisition

Due to the presence of perchlorate and TCE detected in groundwater within AOC-U
(downgradient of SS-39), additional groundwater sampling upgradient, downgradient,
and within the Basin itself is planned to ensure the horizontal delineation of groundwater
is complete. Coupled with the delineation of the horizontal extent of contamination, this
additional groundwater sampling will also aid in the identification of potential perchlorate
source area(s). Subsurface soil sampling will also be performed along the boundary of
the Basin, and within the Basin itself to delineate the extent of soil contamination, and to
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aid in the identification of potential perchlorate and VOC source area(s). Surface soil
sampling will be performed along the perimeter of AOC-U in ephemeral arroyos
downgradient of existing ERP sites surrounding the Basin. Additionally, six soil samples
will be collected within AOC-U for geotechnical analysis to assist with evaluating the
site-specific level of risk present to human health and the environment. Additionally, it
has been reported that surface water may be found within three areas of the Lost River
Basin during dry season. If surface water is available during the implementation of this
RFI Work Plan (conducted during the dry season) surface water samples will also be
collected for offsite analysis. Proposed data collection activities at AOC-U are
presented in Section 6 of this Work Plan.

5.1.6.2 Data Evaluation

All detected soil and groundwater data collected during the AOC-U RFI will be
evaluated and compared with the current New Mexico and Federal action levels for
each medium. The project specific applicable or relevant and appropriate requirements
(ARARS) for the AOC-U RFI data evaluation are completely described in Section 6.2.1
of this Work Plan.

5.1.7 Risk Assessment

Subsequent to the collection of chemical and geotechnical data, a risk-based evaluation
will be performed to ensure that the potential risks to future receptors are acceptable
within the Lost River Basin. A description of the risk assessment approach to be
utilized, is provided in Section 7 of this Work Plan.

The CSM described in the previous paragraphs summarizes a generalized rendering of
AOC-U. This section has presented a synopsis of the current conceptual understanding
of the Site, decision information requirements, status of information gathering, and
actions required to obtain information. It is important to re-emphasize that the Initial
CSM provides an informed hypothesis or set of hypotheses about the Site, thus, actual
conditions at the Site may vary from those depicted in this section.
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6 SAMPLING AND ANALYSIS PLAN FOR
CHARACTERIZATION OF RELEASES OF HAZARDOUS
WASTE

This section presents the Sampling and Analysis Plan (SAP) for the Lost River Basin
(AOC-U) RFI, including:

Pre-Investigation Requirements
Sampling Strategy

Sampling Procedures

Sample Analysis

The objectives of the SAP are threefold; first to identify potential releases to the soil and
groundwater within the Lost River Drainage Basin from the six known upgradient
SWMUs and AOCs; second, if detected, delineate the horizontal extent of VOCs,
SVOCs, TPH, TAL metals, and perchlorate constituents detected above action levels in
soil and groundwater samples; and third, collect sufficient analytical data to support a
site-specific human health and ecological risk assessment.

Soil, groundwater, and surface water sampling procedures will utilize industry standard
methods to ensure sample quality and provide a platform for efficient collection.
Sample analysis includes field screening methods and offsite analysis to provide an
efficient means of identifying the current environmental conditions.

6.1 Pre-investigation Requirements

Prior to initiating field sampling activities, several pre-investigation and approval
documents must be acquired. This includes the Air Force Form (AF Fm) 332, the HAFB
dig permit (for utility clearances), site security measures, and notifying the applicable
facility manager. NationView will coordinate all pre-investigation project requests for
Base installation support services through the 49th Civil Engineering
Squadron/Environmental Asset Management Flight (CES/CEA). If required, a pre-
investigation meeting and site walk-through will be conducted with the USACE
representative, HAFB personnel, and the NationView Site Manager, to inspect site
conditions for site/equipment access, equipment staging, 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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6.1.1 AF Form 332

Prior to initiating drilling activities, a completed and approved AF Fm 332, will be
obtained by the 49th CES/CEA. This form authorizes construction work at HAFB and is
required for the initiation of any construction work. This is a work order that describes
what activities will take place at the Lost River Basin during this investigation.

6.1.2 Dig Permit/Utility Clearances

Prior to the submittal of the dig permit (AF Fm 103), the sampling locations will be
clearly delineated with marker flags, or stakes. 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 103) with the utility
clearances, the NationView Site Manager or other authorized project personnel will
complete a site walk-through confirming the dig permit authorizations and make any
required changes.

6.1.3 Site Security

Site security is concerned with safety at the site during all soil and groundwater
sampling activities, and areas surrounding the investigation activities, and will be
addressed as outlined in the Basewide Health and Safety Plan (HASP) (Bhate, 2003b).
At a minimum, an exclusion zone will be secured with caution tape, and traffic cones will
surround the perimeter of the site. The size of the exclusion zone will be determined by
the size of the sampling 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.

6.2 Sampling Strategy

The primary sampling strategy for this RFI is to characterize the potential releases into
the Lost River Basin from upgradient ERP sites (OT-04, OT-37, OT-38, SS-39, LF-40,
and DP-62), characterize the current soil groundwater and surface water (if available)
conditions within the basin, and to collect sufficient data to support a human health and
ecological risk assessment. Proposed sampling locations, quantities, and location
rationale are presented in Section 6.2.2 of this Work Plan.

The Lost River Basin (AOC-U) is an intermittent drainage with three reaches that may
have permanent surface water year round. During the rainy season (mid-summer
monsoonal season [July through August]), these reaches become inter-connected. The
seasonal surface water fluctuation at AOC-U is documented in photographs SS39-01
and SS39-02 (Appendix B-6-4). Photo SS39-01 was taken in June 2006 (looking south-
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southeast across the Basin) shows the typical dry nature of the Basin. Photograph
SS39-02 (taken from the same vantage point in September 2006), shows the Basin
filled with water after the mid-summer monsoonal season. Based on the seasonal flux
of surface water flow within the Basin, the AOC-U RFI sampling activities must be
conducted between late February and early June.

Additionally, in a Memorandum for Record; Subject: Soil and water characterization
through bore sampling in Lost River drainage, from HAFB 49 CES/CEAN, the Lost River
Basin has been identified as refuge for the White Sands Pupfish (Appendix C). A figure
attached to the memorandum identified restricted areas where there are known White
Sands Pupfish populations within the Basin. As a result, the proposed RFI sampling
locations were located to avoid disturbance of the White Sands Pupfish habitat
(Appendix C). In a follow up email, dated April 17, 2009 (Appendix C), Mr. Lonnie
Britton, a Natural Resources Planner with the HAFB 49 CES/CEAN, approved all the
proposed AOC-U RFI surface soil and subsurface soil/groundwater sampling locations.
The approval states that all the RFI sampling activities will be limited to foot traffic only
to maintain the ecological health and sustainability of this species of concern.
Therefore, as described in Section 6.3 of this Work Plan, hand auger sampling
techniques will be utilized to collect samples during the RFI field work, as follows:

e Soil samples will be collected via hand auger using a stainless steel hand auger
tooling.

e Permanent monitoring well installations are not permitted within the Lost River
Basin, therefore, grab water samples will be collected from open hand auger
boreholes or small diameter groundwater well points consisting of 1-inch
diameter PVC pre-packed well screens installed into open boreholes. In order to
minimize any impact to the White Sands Pupfish habitat within the Basin, the
small diameter well points will be abandoned immediately after sample collection.

A complete list of Standard Operating Procedures and details regarding all sampling
activities proposed for the AOC-U RFI are presented in Section 6.3 of this Work Plan.

6.2.1 Use of Applicable or Relevant and Appropriate Requirements

All of the analytical data collected during this RFI will be compared to their respective
ARARs (action levels) that are specified in Appendix 4-F Action Levels and Cleanup
Levels of the HAFB Hazardous Waste Permit No. NM6572124422. The soil and
groundwater data evaluation will consist of a direct comparison to the applicable action
level screening criteria. The applicable screening criteria will be presented on the
analytical data summary tables for the analytes and media of concern in the RFI report.
The following sections present the regulatory criteria that will be used to evaluate the
analytical data.
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6.2.1.1 Soils

VOCs, SVOCs, and TAL Metals

The residential SSLs established in NMEDs Technical Background Document for
Development of Soil Screening Levels (NMED, 2006a) will be used as the primary
action levels for VOCs, SVOCs, and TAL Metals. As per the HAFB Permit, Appendix 4-
F V.1 (NMED, 2004); if a NMED solil cleanup level has not been established for a
particular chemical (e.g. 2-methylnapthalene) that constituent will be compared to the
USEPA Region 6 Human Health Medium Specific Screening Level (HHMSSL).
However, under a recent USEPA Interagency Agreement, the Region 6 HHMSSLs have
been revised and renamed. As a result of this agreement, the USEPA Region 3 Risk
Based Concentration (RBC) Table, the Region 6 HHMSSL Table, and the Region 9
Preliminary Remediation Goal (PRG) Table have been combined into the Regional
Screening Level (RSL) Table (USEPA, 2009a). Additionally, all detected TAL metals
will be compared their respective HAFB Background, Composite Soil, UTL (pending
NMED approval of the Basewide Background Study Report, Holloman Air Force Base,
New Mexico [NationView|Bhate JV IlI, 2009]).

Total Petroleum Hydrocarbons

The action levels for TPH are established in the New Mexico Environment Department
TPH Screening Guidelines (NMED, 2006b). Based on the historical use of JP-4 jet fuel
at the upgradient ERP sites, the TPH screening guideline (residential direct exposure),
for kerosene and jet fuel (940 mg/kg) (Table 2b, NMED, 2006b) will be used as the
action level for total TPH concentrations (combined GRO, DRO, and ORO).

Perchlorate

Currently, the NMED has not established a soil clean up level or SSL for perchlorate;
therefore, the USEPA Region 6 RSL of 55 mg/kg (USEPA, 2009a) will be utilized as the
action level for perchlorate detections in soil.

6.2.1.2 Groundwater

VOCs, SVOCs, and TAL Metals

There are two applicable standards for groundwater: NMWQCC groundwater standards
for contaminants (NMAC 20.6.2.3103) and the USEPAs National Priority Drinking Water
Regulations (USEPA, 2009b) MCLs. The lower of the two standards will be used as
action levels for VOCs, SVOCs, and TAL Metals in groundwater. Additionally, all
detected TAL metals will be compared to their respective HAFB Background, Dissolved
Metals UTLs (pending NMED approval of the Basewide Background Study Report,
Holloman Air Force Base, New Mexico [NationView|Bhate JV IlI, 2009]).
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Total Petroleum Hydrocarbons

The action levels for TPH are established in the New Mexico Environment Department
TPH Screening Guidelines (NMED, 2006b). The NMED TPH screening guideline for
kerosene and jet fuel (15 mg/L) will be the action level that will be compared to total
TPH concentrations (GRO, DRO, and ORO) detected in groundwater (NMED, 2006b).

Perchlorate

As per the HAFB Hazardous Waste Facility Permit, Section Ill.1.2, NMED has adopted
the USEPA drinking water reference dose as an interim groundwater clean up level. In
December 2008, the USEPA issued an Interim Drinking Water Health Advisory for
exposure to perchlorate of 15 ug/L in water (USEPA, 2008), which will serve as the
action level for perchlorate detections in groundwater.

Total Dissolved Solids

There are two applicable standards for TDS detected in groundwater: NMWQCC
groundwater standards for contaminants (NMAC 20.6.2.3103) and the USEPAs
National Priority Drinking Water Regulations (USEPA, 2009b) secondary MCLs. The
lower of the two standards will be used as the action level for TDS. Additionally, TDS
concentrations will be compared to the HAFB Background, Groundwater UTL (pending
NMED approval of the Basewide Background Study Report, Holloman Air Force Base,
New Mexico [NationView|Bhate JV Ill, 2009]).

6.2.1.3 Surface Water

According to the HAFB Hazardous Waste Facility Permit number NM6572124422,
Appendix 4-F, Section IV.1 (Surface Water Cleanup Levels), HAFB shall comply with
surface water quality standards outlined in the Clean Water Act (33 United States Code
[U.S.C.] § 1251 et seq. 1972), the New Mexico Water Quality Control Commission
Regulations (20.6.1 NMAC), and the State of New Mexico Standards for Interstate and
Intrastate Surface Waters (20.6.4 NMAC). The lower of the three standards will be
used as the action levels for any detected compounds in surface water.

6.2.2 Field Sampling Location Plan Design Basis

A design basis was used to develop the AOC-U RFI field sampling location plan.
Locations for the proposed subsurface hand auger soil borings, surface soil samples,
and groundwater sample locations are illustrated on Figures 6-1, 6-2, and 6-3,
respectively. Sampling locations were selected to intercept potential contamination
from six adjacent upgradient ERP Sites (OT-04, OT-37, OT-38, SS-39, LF-40, and DP-
62) that may have impacted the Basin. Historical environmental data collected from the
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Lost River Basin (AOC-U) and the referenced upgradient ERP sites was obtained from
the Holloman Administrative Record. The benefits of this historical information include
identifying the sensitive White Sands pupfish population habitats, soil conditions,
contaminants of concern, groundwater depth, and groundwater flow directions.

The AOC-U RFI sampling locations were selected to avoid impacting the habitats of the
White Sands pupfish. Soil lithology within the Lost River Basin consists of silty to clayey
sands, which allows utilization of hand auger sampling techniques. Contaminants of
concern in groundwater include VOCs (TCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, and carbon
tetrachloride), metals (arsenic, lead, cadmium, antimony, and selenium), TPH, and
perchlorate. The depth to groundwater based on previous drilling activity at or nearby
AOC-U, is generally one to five feet bgs. The Lost River Basin trends to the southwest
across the base, with groundwater flow direction from the adjacent potential source area
sites flowing into the basin. Therefore, the small diameter groundwater well points will
be spaced to intercept groundwater flow downgradient of the six ERP sites that may
have impacted the AOC-U drainage basin.

6.2.2.1 AOC-U Subsurface Hand Auger Soil Boring Locations

One hundred subsurface hand auger soil borings (AOCU-HAO1 through AOCU-HA100)
will be hand drilled throughout the Lost River Basin (Figure 6-1). The hand auger soil
borings will be advanced along the perimeter and across several transects of AOC-U to
delineate the horizontal extent of any potential impacts that may have occurred. All
hand augered soil borings will be lithologically logged. Additionally, the depth to water
and headspace readings will be noted on the drill log. One subsurface soil sample will
be collected from each of the hand augered soil borings. Additionally, grab groundwater
samples will be collected from 50 of the open hand auger soil borings. If a hand auger
soil boring exhibits a slow recharge or an insufficient volume for sampling, a small 1-
inch PVC groundwater well point will be installed for the collection of grab groundwater
samples.

6.2.2.2 AOC-U Surface Soil Sampling Locations

Twenty surface soil samples (AOCU-SS01 through AOCU-SS20) will be collected from
the mouth of arroyos that are located downgradient from the six ERP sites. The 20
surface soil samples will be collected from 0 to 1 ft bgs. The proposed locations of the
surface soil samples are presented on Figure 6-2.

6.2.2.3 AOC-U Groundwater Sampling Locations

As shown on Figure 6-3, groundwater samples will be collected from 50 pre-selected
hand augered boreholes located within the Lost River Basin and in arroyos that are
downgradient of ERP sites OT-04, OT-37, OT-38, SS-39, LF-40, and DP-62. Some of
the groundwater sampling locations are situated to intercept any potential groundwater
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contamination migrating from upgradient sites into the Lost River Drainage Basin. In
the event a borehole does not produce sufficient groundwater for sampling, the soil
boring will be converted into a 1-inch diameter PVC groundwater well point. The
purpose of the groundwater samples is to delineate the nature and horizontal extent of
potential groundwater contamination within the Basin.

6.2.2.4 AOC-U Surface Water Sampling Locations

There are reportedly three reaches within the Lost River Basin that may contain surface
water during the late dry season (April through July) when the AOC-U RFI would be
implemented. The exact location of these reaches is currently unknown, however if
surface water is encountered during implementation of this RFI Work Plan a maximum
of three surface water samples will be collected.

6.3 Sampling Procedures

This section describes the sampling procedures and technologies to be used during the
project. References are made to documents describing standard methodologies from a
variety of sources including:

e Final Basewide Quality Assurance Project Plan (Bhate, 2003a)

e HAFB Standard Operating Procedures (SOPs) from Appendix A of the HAFB
Basewide QAPP (e.g., SOP HAFB-#)

e SOPs prepared by equipment manufacturers (e.g., AMS® Inc., Soil Core
Sampler, Technical Data Sheet)

The specific HAFB SOPs for this sampling event are listed below:

HAFB SOP-1Documentation, Sample Handling, Chain-of Custody, and Shipping
HAFB SOP-2Sampling Equipment Documentation
HAFB SOP-3Staking, Utility Clearance, and Permitting
HAFB SOP-5Soil Sampling for Chemical Analysis
HAFB SOP-6 Procedure for Field Screening of Volatile Organics
HAFB SOP-7Lithologic Description and Geotechnical Sampling
HAFB SOP-9Field Management of Investigation-Derived Waste
HAFB SOP-10 Borehole Abandonment and Site Restoration
The following sections describe the locations and procedures for hand auger soil

sampling and the groundwater well point installation, sampling, and analysis to be
performed.
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6.3.1 Environmental Media to be Sampled
Three environmental media (matrices) will be sampled during the RFI, as follows:
e Soil — subsurface hand auger and surface soil sampling

e Groundwater — grab groundwater samples from the hand augered borehole or
small diameter groundwater well points

e Surface water — if surface water is encountered up to three grab samples will be
collected

6.3.2 Soil Sampling Activities

As described in Section 6.2.2 of this RFI Work Plan, soil sampling will be conducted at
100 hand auger subsurface soil boring locations and 20 surface soil locations. Each
location will be cleared for subsurface utilities in accordance with HAFB SOP-3 in the
HAFB Basewide QAPP (Bhate, 2003a). Due to the presence of the White Sands
Pupfish in the Lost River Drainage System, access to the Basin is restricted to foot
traffic, and the use of mechanical sampling (i.e., samples collected with a drill rig) is
forbidden (see Appendix C of this Work Plan). Therefore, all subsurface soil samples
will be collected using hand auger sampling techniques. Each hand auger boring will be
visually classified and lithologically described by a qualified geologist in accordance with
HAFB SOP-7 and the Unified Soil Classification System (USCS) (American Society for
Testing and Materials [ASTM] D 2487-92 and ASTM D 2488-90) (ASTM 2006a and
2006b). The specific locations of the subsurface soil borings may be modified based on
site-specific field conditions. Additionally, the surface soil samples will be collected with
a disposable plastic scoop that will be discarded after each sample is collected.

Each subsurface hand auger soil core will be field screened every 2 feet with a
photoionization detector (PID). Soil samples with the highest PID readings will be
retained for offsite laboratory analysis. Notation will also be made of any visual
(discoloration) and/or aromatic observations that are indicative of potential
contamination. In the absence of elevated PID readings observed in the field, soil
samples will be obtained from the capillary fringe interface (approximately 5 ft bgs). Soil
sampling will follow HAFB SOP-5 of the HAFB Basewide QAPP (Bhate, 2003a).

One hundred subsurface soil samples (AOCU-HAO1 through AOCU-HA100) and 20
surface soil samples (AOCU-SS01 through AOCU-SS20) will be collected at the
locations shown on Figures 6-1 and 6-2. A total of 144 soil samples including 12
duplicate samples, 6 matrix spike (MS) samples, and 6 matrix spike duplicate (MSD)
samples will be collected for chemical analysis. Each soil sample will be analyzed by
an offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), TAL metals, and

6-8 July 2009 NationView Project No. 8090006



RCRA FACILITY INVESTIGATION AQC-U, LosT RIVER BASIN
WORK PLAN HOLLOMAN AFB, NEw MEXICO

perchlorate. Samples selected for laboratory analysis will be labeled, handled, and
prepared for shipment in accordance with HAFB SOP-1. The soil samples will be
shipped to Accutest Laboratories (Accutest) in Orlando, Florida for chemical analysis as
summarized in Table 6-1.

Additionally, six undisturbed geotechnical samples will be collected from three of the
subsurface hand auger soil boring locations. The specific geotechnical soil locations
will be selected in the field in areas representing background soil conditions at AOC-U.
The geotechnical soil boring samples will be collected in thin walled samplers (AMS®
Soil Core Sampler). Two geotechnical samples will be obtained from each geotechnical
soil boring, one sample within the vadose zone and one sample within the saturated
zone, to define geotechnical conditions in both soil types. The six soil samples will be
analyzed for moisture content, dry bulk density, specific gravity, and fractional organic
carbon content (Table 6-1) and will be shipped to Accutest for analysis.

6.3.2.1 Subsurface Hand Auger Soil Sampling Procedures

Subsurface soil samples will be collected using hand auger sampling methods.
Subsurface soil sampling will be accomplished using a 2.25 inch outer diameter (OD)
stainless steel AMS® Inc., Hand Auger sampling bucket (coring tool). Subsurface soil
samples will be collected from the hand auger tool for offsite analysis. The 100
subsurface hand auger locations will be advanced to a depth of approximately 7 to 10
feet bgs. The stainless steel coring tool will be removed from the ground and the soil
will be extracted at the ground surface and placed on clean plastic sheeting for lithologic
logging, headspace readings (PID), and sampling for offsite chemical analysis.

Assuming that a risk assessment is required, geotechnical data is necessary for
understanding the physical aspects of the environment which would affect the migration
and fate of the release and identification of exposure pathways for both humans and
non-human receptors. The six soil samples collected for geotechnical analysis will be
obtained between ground surface and top of water table as well as below the water
table within saturated soils. These samples will be collected in a thin walled tube
sampler in accordance with the Standard Operating Procedure (AMS® Inc., Soil Core
Sampler, Technical Data Sheet) with tube ends capped and the top and bottom ends of
the tube labeled with depths.

6.3.2.2 Surface Soil Sampling Procedures

Surface soil samples will be collected using a disposable PVC scoop for all AOC-U
surface sample locations. Surface soil samples will be collected from a depth of O to 1 ft
bgs in locations along the perimeter of the Lost River Basin within ephemeral arroyos
that are downgradient of ERP sites. A disposable PVC scoop will be used to collect 20
surface soil samples and the soil will be put directly into the sampling containers.
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Headspace screening of soils will be performed with a PID prior to sample collection for
offsite analysis.

6.3.3 Groundwater Sampling Activities

Grab groundwater samples will be collected from 50 pre-determined hand augered soil
borings during this investigation. The AOC-U small diameter groundwater well point
network shown on Figure 6-3 was designed to characterize and delineate the horizontal
extent of groundwater contamination throughout the Basin.

6.3.3.1 Groundwater Sampling Locations

As illustrated on Figure 6-3, grab groundwater samples will be collected downgradient
of ERP sites OT-04, OT-37, OT-38, SS-39, LF-40, and DP-62 to determine any
potential impact to groundwater within the Lost River Basin from these SWMUs and
AOCs. Grab groundwater samples will also be collected throughout the Lost River
Basin to delineate the horizontal extent of potential contamination. As shown on Figure
6-3 the proposed grab groundwater sample network comprises the entire basin for
determining the potential extent of contamination. The proposed grab groundwater
sampling network will characterize the current groundwater conditions throughout the
Basin and the downgradient conditions from each known SWMU and AOC.

6.3.3.2 Small Diameter Groundwater Well Point Installation

In the event that a hand auger borehole does not produce sufficient groundwater for
sampling, the soil boring will be converted into a small diameter well point. Based upon
the depth to groundwater determined from the soil borings, the small diameter
groundwater well points will be installed to a depth of approximately 10 ft bgs. Each
small diameter groundwater water well point will extend to a minimum depth of 5 feet
below the water table and will be completed with 1-inch inner diameter (ID), PVC, pre-
packed well screen. Upon reaching the total depth (7 to 10 ft bgs) the coring bucket will
then be removed, leaving an open borehole for installing the well point. Each well point
will be completed with 5 feet of 1-inch ID 0.010-inch slotted PVC pre-packed screen.
The screen will be lowered to the bottom of the open borehole and be connected to 1-
inch, ID PVC flush joint riser pipe in 5 foot length sections to the ground surface. A 1-
inch locking cap will be secured at the top of each well point.

Once the screen and riser are in place in the bottom of the borehole below the water
table, additional sand pack consisting of 10/20 Colorado Silica Sand will be placed
around the well screen to a height of 2 feet above the top of the screened interval. A
granular bentonite seal will be placed above the sand filter pack to ground surface and
hydrated. The well points will be left as stick-up well completions with approximately 2 ft
of PVC exposed above the ground surface.
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6.3.3.3 Groundwater Sampling

Grab groundwater samples will be collected from 50 of the hand auger soil boring
locations (and small diameter well points if necessary) using a disposable Teflon bailer.
As these are grab groundwater samples, field sampling parameters (potential of
hydrogen [pH], conductivity, dissolved oxygen, and temperature) will not be collected
prior to sampling. A new factory wrapped bailer will be used to sample each borehole
or well point.

A total of 61 grab groundwater samples including 5 duplicate samples, 3 MS samples,
and 3 MSD samples will be collected from the 50 well points and analyzed by an offsite
laboratory for VOCs, SVOCs, TPH (DRO/GRO/OROQO), TAL metals, perchlorate, and
TDS. Groundwater samples will be labeled, handled, and prepared for shipment in
accordance with HAFB SOP-1. The groundwater samples which will be submitted for
chemical analysis are summarized in Table 6-2.

6.3.3.4 Borehole and Well Point Abandonment

After each of the hand augered boreholes have been completed and sampled (soil and
groundwater), the borehole will be backfilled to the surface with granular bentonite.
After sampling, the small diameter groundwater well points will be immediately
abandoned. The PVC screen will be removed from the ground and the open borehole
will be backfiled with hydrated granular bentonite per HAFB SOP-10, Borehole
Abandonment and Site Restoration.

6.3.4 Surface Water Sampling Activities

As previously discussed, surface water may be present within three reaches of the Lost
River Basin. If surface water is encountered, a maximum of six grab surface water
samples including one duplicate, one MS and one MSD sample will be collected and
analyzed by the offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), TAL
metals, perchlorate, and TDS. Surface water samples will be labeled, handled, and
prepared for shipment in accordance with HAFB SOP-1. The surface water samples
which may be submitted for chemical analysis are summarized in Table 6-3.

Additionally, the surface water samples will also be analyzed for pH and hardness
(Table 6-3) to support the ecological risk assessment. If surface water bodies are
discovered, the location and dimensions of each surface water body will be documented
in the field logbook and photographed to verify the types of vegetation surrounding the
water body.

Surface water samples will be collected mid-depth from the center of each area of
pooled water (a maximum of thee samples). Surface water samples will be collected by
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standing on an adjacent bank. Surface water samples will be grab samples collected
directly into the sample container. If the sample bottles are pre-preserved, a non-
preserved laboratory clean jar will be used as the sample transfer device to transfer the
sample from the pond to the actual sample jar.

6.3.5 Surveying

A qualified Surveyor will survey the 100 hand auger (including the 50 grab groundwater
locations), 20 surface soil, and 3 surface water locations (if surface water is
encountered) using a Global Positioning System (GPS) 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. During this investigation, the potential source areas will be mapped to scale
showing ancillary structures, sampling locations, buildings, roads, sidewalks, paved and
unpaved areas. Additionally, all maps will include a coordinate system (e.g.,
latitude/longitude) and the site boundaries.

6.3.6 Documentation

Documentation, sample handling, chain-of-custody, and shipping will be managed in
accordance with HAFB SOP-1 of the HAFB Basewide QAPP (Bhate, 2003a).

Sampling personnel will use a bound field log book with moisture resistant pages to
record pertinent sampling information with waterproof ink in addition to any forms
provided in, or specified by applicable SOPs. The log book will identify project name,
project number, project manager and telephone number, and principal street address or
geographic location of the site. Daily field activities and sampling information will be
entered in the log book on dated, initialed, and serially-numbered pages. Corrections
will be made to entries by initialed and dated line-out deletions. A diagonal line will be
drawn across the remaining blank space of the last page of each day’'s entry. Each
day’s entry will be signed and dated by the author.

The date and time of sample preparation, collection, and personnel who conducted
sampling will be recorded with the sample identification number in the field log book and
on the chain-of-custody (COC) form. The names of visitors and any other persons on
site will also be recorded in the field log book. Sampling personnel will record the
ambient weather conditions and other conditions at the sampling location that may
affect sample collection, the apparent representativeness of the sample, or sample
analysis.

Sample nomenclature and labeling requirements are described in Section 8.2.1 of this
Work Plan.
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6.3.7 Decontamination

The hand auger coring tool will be decontaminated as described in HAFB SOP-2 of the
HAFB Basewide QAPP (Bhate, 2003a). The hand auger coring tool will be washed and
scrubbed with phosphate-free, Liqui-Nox® detergent and potable water. No equipment
will require steam cleaning during this RFI field effort, as all sampling activities will be
conducted by hand. An equipment rinsate sample from the decontaminated hand auger
tool will be collected daily to ensure that effectiveness of the decontamination.
Equipment rinsate blanks are not required for disposable sampling equipment (Teflon
bailers and plastic scoops) that will be discarded after each sample is collected.

6.3.8 Management of Investigation-Derived Waste

Investigation-derived waste (IDW) will be managed and characterized in accordance
with HAFB SOP-9 of the HAFB Basewide QAPP (Bhate, 2003a). Whenever possible,
waste minimization techniques will be used to reduce the amount of IDW. IDW
generated by installing the new small diameter well points and subsequent groundwater
sampling activities will be managed and characterized according to the following
guidelines. Solid waste such as empty sand and bentonite bags, personal protective
equipment (PPE), and used tubing, etc., will be placed in trash bags and disposed of in
dumpsters on site for ultimate disposal as non-hazardous sanitary waste.

Excess soils from sampling will be very minimal due to the use of hand auger sampling
techniques. Any excess soils will be visually assessed for staining and screened with a
PID. If the soils are visibly stained or if they have PID headspace readings above
background, they will be contained and temporarily staged at the FT-31 Landfarm
pending receipt of sample analytical results. If analytical results indicate contaminants
present at concentrations above the landfarm’s acceptance levels, the material will be
properly disposed offsite. If the analytical results indicate contaminants present at
levels below the landfarm’s acceptance levels, the material will be land-farmed. If none
of the visual, screening, or analytical results based conditions are met, the material will
be used as backfill or spread around borehole locations as described in HAFB SOP-9 of
the HAFB Basewide QAPP (Bhate, 2003a).

Decontamination water will be locally contained in 5 gallon pails and conveyed to a
1,000-gallon portable storage tank. The 1,000-gallon portable storage tank will be
maintained by NationView until disposal through the HAFB WWTP, pending laboratory
analysis. Other liquid wastes, such as decontamination rinses, are anticipated to be
non-hazardous and as such, can be disposed of through the HAFB WWTP.
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6.4 Sample Analysis

This section describes the objectives and procedures associated with the analytical
program. The analytical strategies for the Lost River Basin (AOC-U) RFI have been
designed with past investigations in mind.

6.4.1 Data Quality Objectives

The analytical methods outlined in Tables 6-1, 6-2, and 6-3 of this Work Plan were
selected based on their ability to provide reliable results which can be used to determine
whether a given contaminant (or contaminant class) is present at concentrations:

e Above reporting limits (RLS),
e Above RLs and below its respective ARAR action level criteria, or
e Above its respective ARAR action level criteria.

In several cases, laboratory MDLs will be used to compare to ARARs. Concentrations
that fall between the practical quantitation limits (PQL) and the MDL will be qualified
accordingly.

The selectivity and accuracy of the selected offsite analytical methods have all been
adequately proven by virtue of being an accepted USEPA method. The screening
methods (PID headspace readings) will be used to provide near-real-time data and will
be supported by offsite definitive analytical methods.

Analytical chemistry data will be reviewed according to latest revision of the USEPA
Contract Laboratory Program National Function Guidelines for Inorganic Data Review
(USEPA, 2004c) and Contract Laboratory Program National Functional Guidelines for
Organic Data Review (USEPA, 1999). One hundred percent (100 %) of the analytical
data will be subjected to review modeled after the USEPA Tier | guideline (USEPA
Region I, 1996). The Tier | review will include a review of completeness. In addition, as
specified by the Project Chemist, the definitive data may also be subjected to review
modeled after the USEPA Tier Il guideline (USEPA Region I, 1996). This review will
compare selected QC parameters (holding time, laboratory control sample [LCS],
method blanks, field blanks, surrogates, MS/MSD/laboratory duplicate [LD], and field
duplicates) and DQOs with the acceptance criteria described in the HAFB Basewide
QAPP (Bhate, 2003a) and the QAPP Addendum (see Appendix A of this work plan).

Qualifiers may be applied to data that fails to satisfy the acceptance criteria as detailed
in the HAFB Basewide QAPP (Bhate, 2003a). Unless otherwise noted, all data
validated using the methods noted above will be considered suitable for use in meeting
the objectives of this investigation.
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6.4.2 Laboratory Analytical Methods

Accutest in Orlando, Florida (Accutest) will be completing all analyses of both soil and
groundwater. The soil, groundwater, and surface water samples will be analyzed as
follows:

VOCs by USEPA SW-846 Method 8260B (soil and water)

SVOCs by USEPA SW-846 Method 8270C (soil and water)

Perchlorate by USEPA Method 314 (soil and water)

TPH (GRO, DRO, ORO) by USEPA SW-846 Method 8015B (soil and water)
TAL Metals by USEPA SW-846 Method 6010B/7470A/7471A (soil and water)
TDS by USEPA Method 2540C (water only)

Moisture content by USEPA Method 2540B (subsurface soil geotechnical only)
Dry bulk density by ASTM Method D2937 (subsurface soil geotechnical only)
Specific gravity by ASTM Method D1429-86 (subsurface soil geotechnical only)
Fractional organic carbon content by ASTM Method D2974 (soil geotechnical
only)

e pH by USEPA Method SM19 4500 (surface water only)

e Hardness USEPA Method SM19 2340B (surface water only)

SOPs for the analytical methods are not physically included as part of this Work Plan,
however, the SOPs have been reviewed and can be made available by the laboratory
upon request. Table 6-4 presents a summary of the analytical methods, sample
containers, and the holding time requirements per sample media.

The analytical requirements, including preparation methods, analytical methods, and
various QA/QC parameters, for soil and groundwater samples are summarized in the
HAFB Basewide QAPP (Bhate, 2003a) in:

e Table 3-1 - Project Data Quality Objectives

e Table 10-1 - Sample Containers, Preservatives, and Holding Times

e Table 13-1 - Extraction and Digestion Procedures

e Table 13-2 - Analytical Procedures

The definitive data, additional investigation field QC samples, and laboratory QC limits
for soil and groundwater samples are summarized in the QAPP Addendum (Appendix
A) in:

e Table 3-2 - Summary of Definitive Data

e Table 4-1 - Summary of Additional Investigation Field QC Samples

e Table 4-2 - Summary of Laboratory QC Limits
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As noted previously, for several compounds, MDLs will be used to meet the respective
ARARs. Where concentrations fall between the PQLs and the MDLs, the data will be
gualified accordingly.

Samples selected for laboratory analysis will be labeled, handled, and prepared for
shipment in accordance with HAFB SOP-1 of the HAFB Basewide QAPP (Bhate,
2003a). Each cooler containing samples to be shipped for offsite VOC analysis will
require a trip blank. The samples will be placed on ice and shipped under strict chain-
of-custody to Accutest Laboratories in Orlando, Florida.

Accutest will provide Level Il laboratory deliverables which consist of an analytical report
with results and QA/QC summaries. Internal QC results, not included as part of the
Level Il package, will be retained on file at each of the offsite laboratories.

Results for all samples will be presented in hard copy Form-1 and Electronic Data
Deliverable (EDD) formats. Electronic data shall be delivered in an appropriate format
such that the data can be uploaded to the project database for subsequent manipulation
and presentation.

Standard turnaround times (TAT) of 2 weeks will be expected for all organic and
inorganic results.
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7/ RISK ASSESSMENT APPROACH

The primary objective of this RFI is to evaluate the potential impact to the soil and
groundwater within the Lost River Basin from six known upgradient SWMUs and AOCs.
The collection of soil and groundwater samples will provide the sufficient analytical data
to support a site-specific risk assessment of the exposure pathways present for both
human and non-human receptors. Data collected during this RFI will be evaluated
based upon the DQOs for the project. If the completed evaluation indicates an
acceptable risk, the site can be considered for closure with no further action. The risk
assessment methodology consists of the following elements:

1. Compilation of data;

2. ldentification of contaminants of concern;

3. Development of exposure model;

4. Identification of target levels;

5. Calculation of representative concentrations; and

6. Comparison of representative concentrations with target levels.

Each of these steps is generally described below.

7.1 Evaluation of Contaminants of Concern

All contaminants of concern (VOCs, SVOCs, TAL metals, TPH, PCBs, and perchlorate)
that are detected in the soil and groundwater samples collected during this RFI will be
compared to the analyte specific ARARs that are presented in Section 6.2.1 of this
Work Plan. Furthermore, all inorganic constituents (e.g., TAL metals) detected in the
soil samples will be compared to HAFB Background, Composite Soil UTLs (pending
NMED approval of the Basewide Background Study Report, Holloman Air Force Base,
New Mexico [NationView|Bhate JV Ill, 2009]). Additionally, all inorganic constituents
(e.g., TAL metals) detected in the groundwater samples will be compared to the HAFB
Background, Dissolved Metals Groundwater UTLs (pending NMED approval of the
Basewide Background Study Report, Holloman Air Force Base, New Mexico
[NationView|Bhate JV 1llI, 2009]).

7.2 Risk Based Evaluation

Subsequent to the investigative activities detailed in this Work Plan, a risk based
evaluation will be performed to ensure that the risks to future receptors are acceptable
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at AOC-U. The risk based evaluation will be included in the submittal of the AOC-U RFI
Completion Report. The following sections present the various steps that will be
included in the risk evaluation.

7.2.1 Review of Available Analytical Data

As a first step in the risk evaluation process, soil and groundwater data produced by this
RFI will be combined with useable historical data. 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 site. 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, 2006a).

7.2.2 Revision of the Conceptual Site Model

Following a review of AOC-U RFI data, the CSM may need to be revised. This includes
(i) re-assessing the distribution of contaminants of concern in soil and groundwater, (ii)
verifying current and future land use, and (ii) verifying site stratigraphy and
hydrogeology. To date, contaminants of concern identified in soil at ERP sites
upgradient of AOC-U, above action levels include; VOCs (TCE, PCE), metals (arsenic,
chromium, lead, cadmium), and total petroleum hydrocarbons. Contaminants of
concern identified in groundwater at ERP sites upgradient of AOC-U include; VOCs
(TCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, carbon tetrachloride), metals (arsenic, lead,
cadmium, antimony, selenium), and perchlorate. However, additional contaminants of
concern may be identified during the review of data collected during the AOC-U RFI.

7.2.3 Development of the Exposure Model

Once the conceptual site model has been refined, an exposure model will be
developed. The exposure model is based on the CSM, and identifies the following:

e Media of concern
e Current and future receptors
e Complete and incomplete exposure pathways

The media of concern includes surficial soil, subsurface soil, soil to depth of
construction, and groundwater. Based on current information available for AOC-U,
receptors include (i) a current and future commercial/industrial worker, (ii) a future
resident, and (iii) a current and future construction worker. Complete routes of
exposure for each media of concern/contaminant of concern/receptor combination will
be identified based on the above information.
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7.2.4 Preliminary Screening Evaluation

As a first step, maximum concentrations for each contaminant of concern in soil will be
compared with the specific ARARs described in Section 6.2.1.1 of this Work Plan.
Likewise, the maximum concentrations for each contaminant of concern in groundwater
will be compared with the specific ARARSs presented in Section 6.2.1.2 of this work Plan
and the maximum concentrations for each contaminant of concern in surface water will
be compared with the specific ARARs presented in Section 6.2.1.3 of this Work Plan. If
the maximum concentration of each contaminant of concern in soil, groundwater, and
surface water is below its respective ARAR, 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 complete routes of
exposure identified in the exposure model. Development of site-specific screening
levels is described below.

7.2.5 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

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 Soill
Screening Levels, Revision 4.0 (NMED, 2006a). As described in Section 6.3.2.1 of this
Work Plan, site-specific fate and transport parameters will be obtained from 6
geotechnical soil samples collected from within AOC-U during this RFI. Using the
above information, 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, 2006a). The maximum detected concentration for each
contaminant that is detected above the reporting limit will be used to determine the site
hazard index (HI). All constituents which have an HI greater than 1 will be evaluated in
the site specific risk assessment.

7.2.6 Site-Specific Screening Level Evaluation

The site-specific screening levels will be compared with the representative
concentration of each contaminant of concern in each media of concern. If any
contaminant of concern exceeds its respective site-specific screening level, target levels
for the contaminant of concern will be developed during the risk-based evaluation. The
Johnson & Ettinger (J&E) model (USEPA, 2004a) will be used to develop the target
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levels for the indoor inhalation of vapors from subsurface soil and groundwater. The
use of the J&E model is required because the NMED Technical Background Document
for Development of Soil Screening Levels (NMED, 2006a) does not have an indoor
inhalation pathway. Additionally, target levels for dermal contact with soil and
groundwater will be developed as per the Risk Assessment Guidance for Superfund
Volume |, Part E Supplemental Guidance for Dermal Risk Assessment (USEPA,
2004b).
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8 DATA MANAGEMENT PLAN

This section describes the overall data management strategy and plan for the Lost River
Basin (AOC-U) RFI Work Plan.

8.1 Data Management System and Strategy

The data management plan will be used to accommodate and manage fixed-based
laboratory generated data at standard TAT (2 weeks). Data to be generated includes
chemical analytical data, as well as spatial and features information, hydrogeologic
data, and various supporting data, such as photographs and standard daily forms
information. The data management system is comprised of the central project reporting
database.

8.2 Data Type

Analytical data will be generated by onsite field screening, as well as by offsite
laboratory analysis. Analytical data generated by the offsite laboratory will be initially
managed by the laboratory’s information management system (LIMS) and transferred to
the project team for use via EDD and hard copy. Prior to project startup, formats for the
offsite laboratory EDDs will be approved to ensure smooth transfer and importation of
the data into the central project database upon receipt.

Upon project completion, the data management system will be used to perform final
spatial analysis, as well as to support tabular and graphic report development for
deliverables and miscellaneous project communications as needed.

8.2.1 Sample Identification System

Each environmental, geotechnical, and QA/QC sample collected will be identified on the
sample label and COC records, regardless of type. Sample documentation, handling,
and shipping will be in accordance with HAFB SOP-1. Table 6-4 provides the sample
collection information inclusive of the container type, holding time, and quantity for the
soil, groundwater, and surface waters samples collected during the investigation at
AOC-U. The sample nomenclature for soil samples collected from hand auger
boreholes will be as follows:

AOCU-HAO01-7-a
Site alpha-numeric identifier: AOCU = Lost River Basin

Sample type identifier: HA = hand auger boring
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Sequential hand auger boring number: 01, 02, etc.
Ending depth of sample interval: 7

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

The sample nomenclature for soil samples collected from surface soil sampling
locations will be as follows:

AOCU-SS01-2-a
Site alpha-numeric identifier: AOCU = Lost River Basin
Sample type identifier: SS = surface soil sample
Sequential hand auger boring number: 01, 02, etc.
Ending depth of sample interval: 2

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

The sample identification nomenclature for groundwater grab samples collected from
monitoring points will be as follows:

AOCU-GWO01-a
Site alpha-numeric identifier: AOCU = Lost River Basin
Sample type identifier: GW = groundwater grab sample
Corresponding hand auger soil boring number: 01, 02, etc.

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

The sample identification nomenclature for surface water grab samples collected from
pooled areas with the Lost River Basin (if available) will be as follows:

AOCU-SWO01-a
Site alpha-numeric identifier: AOCU = Lost River Basin

Sample type identifier: SW = surface water grab sample
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Corresponding surface water location: 01, 02, etc.

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

8.2.2 Data Recording

The following paragraphs describe the data recording activities that will be performed
for field data, offsite laboratory analytical data, and photographs.

8.2.2.1 Field Data

All information pertinent to a field and/or sampling survey will be recorded on
appropriate data sheets, or in the project field logbook as described Section 10.5 of the
HAFB Basewide QAPP (Bhate, 2003a). Specific data sheets are required by certain
SOPs. Samplers will use a bound field logbook with consecutively numbered pages.
Entries in the logbook will be made using indelible ink and will include at a minimum the
following information:

Name and address of the field contact (on logbook cover),

Date of entry,

Names and companies of personnel on site,

General descriptions of each day’s field activities,

Documentation of weather conditions during field activities,
Documentation of surface water body location and dimensions (if encountered)
Location of sampling (e.g., monitoring well),

Data points for field equipment derived during calibration procedures,
Observation of sample or collection environment,

Identification of sampling device,

Any field measurements made,

Sequence of collection of environmental samples,

Type of sample matrix (e.g., soil, groundwater, etc.),

Date and time of environmental sample collection,

Field sample identification number,

Sample distribution (e.g., which laboratory shipped to for analysis),
Sampler’'s name,

Sample type (e.g., composite, normal, duplicate, other QC, etc.),

For groundwater samples, which samples were filtered if any and filter size and
type, and

e Preservative used, if applicable, for the environmental sample.

If an error is made on the document or in the logbook, corrections will be made simply
by crossing a line through the error in such a manner that the original entry can still be
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read, and the correct information added as the change. All corrections will be initialed
by the author and dated.

Each page in the logbook will be signed or initialed by the person making the entries. In
addition to the information entered into the logbook, the appropriate data forms must be
filled out as each activity is completed.

8.2.2.2

Laboratory Analytical Data

The offsite laboratory shall maintain electronic and hardcopy records sufficient to
recreate each analytical event conducted. The minimum records the laboratory shall
keep include the following:

COC forms,

Initial and continuing calibration records including standards preparation
traceable to the original material and lot number,

Instrument tuning records (as applicable),

Method blank results,

Internal standard results,

Surrogate spiking records and results (as applicable),

Spike and spike duplicate records and results,

Laboratory records,

Raw data, including instrument printouts, bench work sheets, and/or
chromatograms with compound identification and quantitation reports,

Corrective action reports,

Other method and project required QC samples and results, and
Laboratory-specific written SOPs for each analytical method and QA/QC function
in place at the time of project sample analysis.

8.2.2.3 Photographs

Any photographic documentation will be recorded in the appropriate logbook.
Information to be recorded includes:

Camera make and model,

Time and date,

Photographer,

Details for the location of the photograph,

Direction of photograph, preferably measured with field compass,
Subject of the photograph,

Significant or relevant features, and

Names of any personnel included in photograph.
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8.3 Data Reporting

Data obtained during sampling activities will be reported according to the Basewide
QAPP (Bhate, 2003a). In accordance with the USACE Chemical Quality Assurance for
HTRW Projects Manual EM 200-1-6, October 1997, 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 QA/QC
requirements have been satisfied. For this project, regular, field duplicate, and MS and
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 RFI report for the site. An
Environmental Restoration Program Information Management System (ERPIMS)
submittal is not required for this investigation at AOC-U.

8.3.1 Tabular Displays

All analytical chemistry data will be presented as either Form 1 reports and/or summary
reports. The Form 1 analytical reports will contain the following:

e Laboratory Name, address, telephone number, contact person, and location
where the test was carried out if different from the fixed laboratory address,
Unique Laboratory Project Number,

Total number of pages (report must be paginated),

Client Project Number (if applicable),

Laboratory Sample Identification (if applicable),

Client Sample Identification,

Test Method,

Matrix and/or description of sample,

Dates: sample collection, collection time, sample receipt, preparation, and/or
analysis date,

Definition of data qualifiers,

Reporting units,

Solid samples: indicate dry or wet weight, and

Indication by flagging where results are reported below the quantitation limit.

Offsite laboratories shall provide data deliverables within the standard time specified.
Analytical results for all samples will be presented in hard copy Form-1 and EDD
formats. Electronic data shall be delivered in an appropriate format such that the data
can be uploaded to the project database for subsequent manipulation and presentation.
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Tabular summary reports listing non-chemical, field measurement data will also be
generated as part of this project. These summary reports will be created on an as-
needed basis to support field sampling efforts and/or final project reporting.

8.3.2 Graphical Displays

During the AOC-U RFI field effort, Figures 6-1, 6-2, and 6-3 will be used by the field
teams to guide their sampling activities. Staff will hand-annotate these maps for interim
documentation of notable spatial information, such as:

e Indicating which locations have been sampled,
e Documenting in-field sample location adjustments,

Administrators will perform data input and changes, as well as work with the report
development team to generate requested graphical and tabular reporting documents.
Creation of presentation quality maps, as well as complex map layouts, and other
complex displays, analysis, and processing of spatial data, will be performed using
desktop Geographical Information System (GIS) software (such as Environmental
Systems Research Institute’s [ESRI's] ArcGIS program suite). The desktop GIS
software will be used to produce maps intended for use in reports, as well as all plate-
sized map prints.

8.4 Data Archiving

Hardcopy and electronic data shall be archived in project files and on electronic archive
media for the duration of the project and for a minimum of 5 years, whichever is longer.
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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 D of this Work Plan for investigation activities. All work must be conducted in
accordance with the USACE Safety and Health Requirements Manual, EM 385-1-1, 15
September 2008. It is anticipated that no greater than level D PPE will be required to
complete the site sampling activities. This includes: Occupational Safety and Health
Administration (OSHA) approved safety shoes, American National Standards Institute
(ANSI) approved safety glasses (Z87.1) and hard hat (Z89.1-1997: Type 1), 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 investigation. Items of concern include
the proper designation and demarcation of the investigation boundaries (i.e., Support
Zone, Contaminant Reduction Zone, and Exclusion Zone) 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 (Bhate, 2003b).

At a minimum, the site will be secured with caution tape surrounding the perimeter of
the site delineating the outer boundary of the Support Zone. This is essential in the
utility clearance process and it will serve as the demarcation of the site for both project
and non-project persons. A Contaminant Reduction Zone and/or Exclusion Zone will be
established as guided by the HASP and site prevailing conditions.
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10 PROJECT MANAGEMENT PLAN AND SCHEDULE
OF IMPLEMENTATION

This section presents the project management plan (PMP) to be used during the
performance of the AOC-U RFI.

10.1 Management Control Structure

During the implementation of the field activities for the AOC-U RFI, Mr. Jim Moore will
serve as the NationView Site Manager and Field Team Leader, overseeing and
directing all investigation sampling activities. Mr. Moore will also provide on-site
management of any sub-contractors for the project. Mr. Frank Gardner will serve as the
NationView Project Manager. Mr. David Martin is the NationView Corporate Sponsor
and will ensure required project documents, permits, contractual agreements, and other
program tasks are completed. Key project personnel and their responsibilities are listed
in Table 10-1. The RFI field activities are anticipated to begin in the late winter or spring
of 2010 and will last approximately 3 weeks.

10.2 Reporting

A variety of reporting mechanisms will be utilized throughout the AOC-U RFI to facilitate
communication between HAFB, USACE, NMED, and Contractors. These reporting
mechanisms will include the standard quality control and progress reports outlined in
the HAFB Basewide QAPP, as well as the Draft and Final AOC-U RFI Reports.

Each of these reports will be instrumental in maintaining and documenting the
continuing communication between various entities involved in the project.

A Draft AOC-U RFI Report will be prepared and undergo a series of internal reviews
prior to submission to the HAFB 49th CES/CEA and the USACE Albuquerque District,
as the agency service provider, prior to revision and submission to the NMED
Hazardous Waste Bureau for review. Upon receipt of NMED comments, the AOC-U
RFI Report will be revised to the Final format accordingly. As needed, a meeting may
be requested to address any issues of significance that are not readily resolved through
standard revision-level processes. The NationView Team will be responsible for
resolving any issues that rise to that level of discourse.

Specifically, the AOC-U RFI Report(s) will include the following elements:

Introduction

Environmental Setting

Source Characterization
Sampling and Analysis Results
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e Data Quality Assurance/Data Quality Control Review
e Conclusions
e Recommendations

10.3 Records Management
Project files will contain the following information:

e Correspondence

a. External and internal correspondence

b. Personnel, organization, and responsibilities
c. Planning and scheduling

d. QA auditing and inspection reports

e All Field Generated Data

e Contractual Documentation

a. Prime Contract

b. Delivery Orders / Task Orders
c. Change Orders

d. Subcontracts

e. Competitive bid evaluations

e Laboratory Analytical Data
e Submittals/Reports
e Miscellaneous project information as required

Project files will be maintained by Project Management and Quality Assurance
personnel, as supported by designated document control personnel.
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Table 6-1
Subsurface and Surface Soil Sampling and Analysis
AOC-U RFI Work Plan
Holloman AFB, New Mexico
NationView Project No. 8090006.01.01

Analysis Method Primary | Duplicates * MS 2 MSD®  |Trip blanks *| Equipment Blanks ° Total
VOC USEPA SW846 Method 8260B 120 12 6 6 20 20 184
SVOC USEPA SW846 Method 8270C 120 12 6 6 0 20 164
TAL Metals USEPA SW846 Methods 6010B/7471A 120 12 6 6 0 20 164
TPH GRO USEPA SW846 Method 8015B 120 12 6 6 0 20 164
TPH DRO USEPA SW846 Method 8015B 120 12 6 6 0 20 164
TPH ORO USEPA SW846 Method 8015B 120 12 6 6 0 20 164
Perchlorate USEPA Method 314 120 12 6 6 0 20 164
Moisture Content USEPA SM18 Method 2540B 6 0 0 0 0 0 6
Dry Bulk Density ASTM Method D2937 6 0 0 0 0 0 6
Specific Gravity ASTM Method D1429-86 6 0 0 0 0 0 6
Fractional Organic ASTM Method D2974 6 0 0 0 0 0 6
Carbon Content
VOC (Field Sceening) PID (Headspace) 5208 0 0 0 0 0 520
Notes:
ASTM = American Society for Testing and Materials ! Duplicate samples will be collected at a minimum frequency of 1 for every 10 primary samples collected
USEPA = U.S. Environmental Protection Agency VS samples will be collected at a minimum frequency of 1 for every 20 primary samples collected
MS = Matrix Spike ®MsD samples will be collected at a minimum frequency of 1 for every 20 primary samples collected
MSD = Matrix Spike Duplicate * Estimated, one trip blank will accompany every shipment of VOC samples
VOC = Volatile Organic Compounds ® Estimated, one equipment rinsate blank will be collected per day
SVOC = Semi-volatile Organic Compounds 6 Headspace readings collected continuously every 2 feet (estimated footage = 1,040 feet)

TAL = Target Analyte List

TPH = Total Petroleum Hydrocarbons
GRO = Gasoline Range Organics
DRO = Diesel Range Organics

ORO = Oil Range Organics

PID = Photoionization Detector

SW = USEPA Office of Solid Waste
SM = Standard Methods
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Table 6-2
Groundwater Sampling and Analysis
AOC-U RFI Work Plan
Holloman AFB, New Mexico
Nationview Project No. 8090006.01.01

Analysis Method Primary Duplicates * MS ? msD * Trip blanks * Total
VOC USEPA SW846 Method 8260B 50 5 3 3 20 81
SVOC USEPA SW846 Method 8270C 50 5 3 3 0 61
TDS USEPA SM18 Method 2540C 50 5 3 3 0 61
TAL Metals USEPA SW846 Methods 6010B/7470A 50 5 3 3 0 61
TPH GRO USEPA SW846 Method 8015B 50 5 3 3 0 61
TPH DRO USEPA SW846 Method 8015B 50 5 3 3 0 61
TPH ORO USEPA SW846 Method 8015B 50 5 3 3 0 61
Perchlorate USEPA Method 314 50 5 3 3 0 61

Notes:

EPA = Environmental Protection Agency
MS = Matrix Spike

MSD = Matrix Spike Duplicate

VOC = Volatile Organic Compounds
SVOC = Semi-volatile Organic Compounds
TDS = Total dissolved solids

TAL = Target Analyte List

TPH = Total Petroleum Hydrocarbons
GRO = Gasoline Range Organics

DRO = Diesel Range Organics

ORO = Oil Range Organics

SW = USEPA Office of Solid Waste

SM = Standard Methods

! Duplicate samples will be collected at a minimum frequency of 1 for every 10 primary samples collected
2 MS samples will be collected at a minimum frequency of 1 for every 20 primary samples collected

3 MSD samples will be collected at a minimum frequency of 1 for every 20 primary samples collected

“ Estimated, one trip blank will accompany every shipment of VOC samples
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Table 6-3
Surface Water Sampling and Analysis
AOC-U RFI Work Plan
Holloman AFB, New Mexico
Nationview Project No. 8090006.01.01

Analysis Method Primary Duplicates * MS MsD ° Trip blanks * Total
VOC USEPA SW846 Method 8260B 3 1 1 1 1 7
SVOC USEPA SW846 Method 8270C 3 1 1 1 0 6
TDS USEPA SM18 Method 2540C 3 1 1 1 0 6
TAL Metals USEPA SW846 Methods 6010B/7470A 3 1 1 1 0 6
TPH GRO USEPA SW846 Method 8015B 3 1 1 1 0 6
TPH DRO USEPA SW846 Method 8015B 3 1 1 1 0 6
TPH ORO USEPA SW846 Method 8015B 3 1 1 1 0 6
Perchlorate USEPA Method 314 3 1 1 1 0 6
pH USEPA SM19 Method 4500 3 1 1 1 0 6
Total Hardness USEPA SM19 Method 2340B 3 1 1 1 0 6
Notes:
EPA = Environmental Protection Agency ! Duplicate samples will be collected at a minimum frequency of 1 for every 10 primary samples collected
MS = Matrix Spike 2 MS samples will be collected at a minimum frequency of 1 for every 20 primary samples collected
MSD = Matrix Spike Duplicate ¥ MSD samples will be collected at a minimum frequency of 1 for every 20 primary samples collected
VOC = Volatile Organic Compounds 4 Estimated, one trip blank will accompany every shipment of VOC samples

SVOC = Semi-volatile Organic Compounds
TDS = Total dissolved solids

TAL = Target Analyte List

TPH = Total Petroleum Hydrocarbons
GRO = Gasoline Range Organics

DRO = Diesel Range Organics

ORO = Oil Range Organics

pH = Potential of hydrogen

SW = USEPA Office of Solid Waste

SM = Standard Methods
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Table 6-4
Sample Containers and Holding Times by Sample Media
AOC-U RFI Work Plan
Holloman AFB, New Mexico

NationView Project No. 8090006.01.01

Analyte Group (Method)

Media Sa":‘npf':rﬁ‘:t'i?nt“’” VOCs (USEPA|SvOCs  (USEPA TPH-GRO TPH-DRO/ORO (u;étx?wm;e perchlorate (UsEPA| Moisture Content DS pH Hardness  (USEPA
SW846 Method SW846 Method (USEPA SW846 (USEPA SW846 Methods 60108/ Method 314) (USEPA Method (USEPA SM18 (USEPA SM19 SM19 Method
8260B) 8270C) Method 8015B) Method 8015B) 2540B) Method 2540C) Method 4500) 2340B)
7040A/7041A)
Container Type En Core 8 0z glass jar En Core 8 0z glass jar 4 0z glass jar 4 0z glass jar 4 oz glass jar NA NA NA
Container Quantity 3 1 2 1 1 1 1 NA NA NA
Soil
. N 14 days (extraction) 14 days (extraction) 180 days
Holding Time 48 hours 40 days (analysis) 48 hours 40 days (analysis) (Mercury 28 days) 28 days 14 days NA NA NA
Container Type 40-mL VOAs 1-L Amber 40-mL VOAs 1-L Amber 500-mL Poly 500-mL Poly NA 500-mL Poly NA NA
Preservative HCL NA HCL H,SO, HNO3 NA NA NA NA NA
Groundwater Container Quantity 3 2 3 2 1 2 NA 1 NA NA
14 days (preserved) . 14 days (preserved) .
Holding Time 7 days (non 7 d?: ;e();t;:(l:tfiz)) 40 7 days (non 7 d?: ;e();t;:(l:tfiz)) 40 (Mertﬁ? dzasyza %) 28 days NA 48 hours NA NA
preserved) 4 Y preserved) 4 Y y 4
Container Type 40-mL VOAs 1-L Amber 40-mL VOAs 1-L Amber 500-mL Poly 500-mL Poly NA 500-mL Poly 500-mL Poly 500-mL Poly
Preservative HCL NA HCL H,SO, HNO3 NA NA NA NA HNO3
Surface Water | Container Quantity 3 1 3 2 1 2 NA 1 1 1
14 days (preserved) . 14 days (preserved) .
Holding Time 7 days (non 7days (extracnqn) 40 7 days (non 7 days (extracnqn) 40 180 days 28 days NA 48 hours Analyze ASAP 180 days
days (analysis) days (analysis) (Mercury 28 days)
preserved) preserved)

Notes:

VOC = Volatile Organic Compounds
SVOC = Semi Volatile Organic Compounds
TPH = Total Petroleum Hydrocarbons
TDS = Total Dissolved Solids

GRO = Gasoline Range Organics
DRO = Diesel Range Organics

ORO = Oil Range Organics

TAL = Total Analyte List

USEPA = U.S. Environmental Protection Agency
SW = USEPA Office of Solid Waste

SM = Standard Method

NA = Not Applicable
o0z = ounce
mL = milliliter

VOA = Volatile Organic Analysis (vial)

L = Liter
Poly = Polyethylene

H,S0O, = Sulfuric Acid

HNO; = Nitric Acid

HCL = Hydrochloric Acid
ASAP = As Soon As Possible
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Table 10-1
Key Personnel and Responsibilities

AOC-U RFI Work Plan
Holloman AFB, New Mexico
NationView Project No. 9090006.01.01

Name

Project Title/Assigned Role

Phone Numbers

Mr. David Martin

Corporate Sponsor

Cell: (205) 908-0731

Mr. Frank Gardner, P.G.

Project Manager

Cell: (303) 386-6454

Mr. Jim Moore, P.G.

Field Team Leader/Sr. Geologist

Cell: (303) 929-4840

Mr. Dustin McNeil, P.G.

Project Geologist

Cell: (303) 895-1963

Mr. Zackary Beck, P.G.

Project Geologist

Cell: (575) 921-1736

Ms. Marcia Olive

Project Chemist

Office: (303) 597-2450

Mr. John Hymer

SSHO/Emergency Task Manager

Cell: (575) 491-9171

Ms. Sally Smith, MHS, CIH,
CSP, CHMM

Health and Safety Manager

Office: (205) 918-4032

Notes:
P.G. = Professional Geologist

SSHO = Site Safety and Health Officer

CIH = Certified Industrial Hygienist

CHMM = Certified Hazardous Materials Manager
CSP = Certified Safety Professional

MHS = Masters of Health Sciences
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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 Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) at Lost River Basin (Area of Concern [AOC] - U), Holloman
Air Force Base (HAFB), New Mexico. This document is an addendum to the Basewide
Quality Assurance Project Plan, Holloman Air Force Base, New Mexico (Bhate
Environmental Associates, Inc. [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 AOC-U, outlined in the RCRA Facility Investigation Work
Plan, AOC-U, Lost River Basin Holloman Air Force Base, New Mexico (NationView,
July 2009).

NationView Project No. 8090006 July 2009 Y%
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1 INTRODUCTION

NationView, LLC, has been retained by the U.S. Army Corps of Engineers (USACE),
under contract W912PP-09-D-0003, Delivery Order No. 0003 to conduct a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Area of Concern
(AOC) -U, Lost River Basin on Holloman Air Force Base (HAFB), New Mexico.

The primary project objectives of the AOC-U, Lost River Basin RFI are to:

1.

Identify potential releases to the soil (surface and subsurface) and groundwater
within the Lost River Basin from six known upgradient Solid Waste Management
Units (SWMUs) and AOCs that may have impacted the Basin via runoff from
surface water tributaries and/or groundwater infiltration.

Delineate the horizontal extent of Volatile Organic Compounds (VOCs), Semi-
Volatile Organic Compounds (SVOCs), Total Petroleum Hydrocarbons (TPH),
Target Analyte List (TAL) metals, and perchlorate detected above action levels in
the soil and groundwater samples collected throughout the Lost River Basin
during this RFI.

Collect sufficient analytical data to complete a site-specific risk assessment
(human health and ecological) of the groundwater and soil exposure pathways.

Collect the proper data to meet the data quality objectives (DQOSs) to support
closure of this site based on guidance from the New Mexico Environment
Department (NMED).

See the Basewide Quality Assurance Project Plan (QAPP) (Bhate Environmental
Associates, Inc. [Bhate], 2003) and the AOC-U, Lost River Basin, RFI Work Plan
(NationView, July 2009) for additional background information on HAFB and the AOC-U

site.

NationView Project No. 8090006 July 2009 1-1
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2 PROJECT LABORATORY

The analytical work for this project will be preformed by Accutest Southeast of Orlando,
Florida (Accutest).

Accutest Southeast

4405 Vineland Road, Suite C-15
Orlando, FL 32811

Phone: (407) 425-6700

Fax: (407) 425-0707

The laboratory personnel who will be involved with this project include:
Ms. Jean Dent-Smith, Accutest Project Manager
Ms. Svetlana Izosimova, Accutest Quality Assurance Officer

Accutest is certified by the National Environmental Laboratory Accreditation Conference
(NELAC) and validated by USACE and has extensive previous experience in working
on USACE projects. The Accutest Quality Assurance Manual (QAM) and Standard
Operating Procedures (SOPs) have been reviewed by NationView and found to meet all
the requirements for this project. The QAM and SOPs are available for further review if
required.

NationView Project No. 8090006 July 2009 2-1
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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 this investigation 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 Il data packages),
using a standard turn-around-time for soil and groundwater samples collected during
the investigation. All definitive data produced by the laboratory will also be presented in
an electronic data deliverable (EDD) format.

NationView Project No. 8090006 July 2009 3-1
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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 this project
are presented in Table 4-1. The project specific laboratory QC limits are listed in Table
4-2.

All final definitive data will be reviewed and validated by a NationView 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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AOC-U RCRA Facility Investigation
Holloman AFB, New Mexico

July 2009

Table 3-1

Summary of Screening Data

QUALITY ASSURANCE PROJECT
PLAN ADDENDUM

Parameter Matrix Testing Method
Volatile Organic Compounds (VOCs) Soll Organic Vapor Analyzer
Noticeable odors Soil Olfactory sense
Noticeable odors Groundwater Olfactory sense

Page 1 of 1



AOC-U RCRA Facility Investigation
Holloman AFB, New Mexico

Table 3-2
Summary of Definitive Data

QUALITY ASSURANCE PROJECT
PLAN ADDENDUM

Parameter Matrix Preparation Method Analytical Method

Volatile Organic Compounds (VOCs) Soil USEPA SW846 Method 5035 USEPA SW846 Method 82608
Semi-volatile Organic Compounds (SVOCs) Soil USEPA SW846 Method 3550B USEPA SW846 Method 8270C

Total Petroleum Hydrocarbons (TPH) Soil USEPA SW846 Methods 5035/3550B [USEPA SW846 Method 8015B

Perchlorate Soil USEPA Method 314 USEPA Method 314

TAL Metals Soil USEPA SW846 Method 3050B USEPA SW846 Methods 6010B and 7471A
Moisture Content Soil N/A USEPA SM18 Method 2540B

Dry Bulk Density Soil N/A ASTM Method D2937

Specific Gravity Soil N/A ASTM Method D1429-86

Fractional Organic Carbon Content Soil N/A ASTM Method D2974

VOCs Groundwater USEPA SW846 Method 5030B USEPA SW846 Method 8260B

SVOCs Groundwater USEPA SW846 Method 3510C USEPA SW846 Method 8270C

TPH Groundwater USEPA SW846 Method 3510C USEPA SW846 Method 8015B

TAL Metals Groundwater USEPA SW846 Method 3010A USEPA SW846 Methods 6010B and 7471A
Perchlorate Groundwater USEPA SW846 Method 314 USEPA Method 314

Total Dissolved Solids (TDS) Groundwater USEPA SM18 Method 2540C USEPA SM18 Method 2540C

Total hardness Surface Water N/A USEPA SM19 Method 2340B

pH Surface Water N/A USEPA SM19 Method 4500

Notes:

USEPA = United States Environmental Protection Agency
ASTM = American Society for Testing and Materials

TAL = Target Analyte List

pH = Potential of hydrogen

N/A = Not Applicable

SM = Standard Method

SW = USEPA Office of Solid Waste

July 2009
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AOC-U RCRA Facility Investigation Table 4-1 QUALITY ASSURANCE PROJECT
Holloman AFB, New Mexico L : : : PLAN ADDENDUM
Summary of Additional Investigation Field QC Samples

Number of Field Equipment
Matrix Analysis Samples Trip Blanks * | Field Duplicates ? | Rinsate Blank ® ms * MsSD ® Total
VOCs per USEPA SW846 Method 8260B 120 20 12 20 6 6 184
SVOCs per USEPA SW846 Method 8270C 120 0 12 20 6 6 164
TPHs per USEPA SW846 Methods 8015B (GRO, DRO, ORO) 120 0 12 20 6 6 164
Perchlorate per USEPA Method 314 120 0 12 20 6 6 164
Soil TAL Metals by USEPA SW846 Methods 6010B/7471A 120 0 12 20 6 6 164
Moisture Content by USEPA SM18 Method 2540B 6 0 0 0 0 0 6
Dry Bulk Density by ASTM Method D2937 6 0 0 0 0 0 6
Specific Gravity by ASTM Method D1429-86 6 0 0 0 0 0 6
Fractional Organic Carbon Content by ASTM Method D2974 6 0 0 0 0 0 6
VOCs per USEPA SW846 Method 8260B 50 20 5 0 3 3 81
SVOCs per USEPA SW846 Method 8270C 50 0 5 0 3 3 61
Groundwater TPHs per USEPA SW846 Methods 8015B (GRO, DRO, ORO) 50 0 5 0 3 3 61
Perchlorate per USEPA Method 314 50 0 5 0 3 3 61
TAL Metals by USEPA SW846 Methods 6010B/7471A 50 0 5 0 3 3 61
Total Dissolved Solids by USEPA SM18 Method 2540C 50 0 5 0 3 3 61
VOCs per USEPA SW846 Method 8260B 3 1 1 0 1 1 7
SVOCs per USEPA SW846 Method 8270C 3 0 1 0 1 1 6
TPHs per USEPA SW846 Methods 8015B (GRO, DRO, ORO) 3 0 1 0 1 1 6
Surface Water Perchlorate per USEPA Method 314 3 0 1 0 1 1 6
TAL Metals by USEPA SW846 Methods 6010B/7471A 3 0 1 0 1 1 6
Total Dissolved Solids by USEPA SM18 Method 2540C 3 0 1 0 1 1 6
pH by USEPA SM19 Method 4500 3 0 1 0 1 1 6
Total hardness by USEPA SM19 Method 2340B 3 0 1 0 1 1 6
Notes:
EPA = Environmental Protection Agency ! Estimated, one trip blank will accompany every shipment of VOC samples
ASTM = American Society for Testing and Materials 2 Duplicate samples will be collected at a minimum frequency of 1 for every 10 primary samples collected
VOCs = Volatile Organic Compounds ® Estimated, one equipment rinsate blank will be collected per day
SVOCs = Semi-volatile Organic Compounds 4 MS samples will be collected at a minimum frequency of 1 for every 20 primary samples collected
TAL = Target Analyte List ® MSD samples will be collected at a minimum frequency of 1 for every 20 primary samples collected

TPH = Total Petroleum Hydrocarbons
GRO = Gasoline Range Organics
DRO = Diesel Range Organics

ORO = Oil Range Organics

pH = potential of hydrogen

SM = Standard Method

SW = USEPA Office of Solid Waste

July 2009 Page 1of 1



AOC-U RCRA Facility Investigation Table 4-2 QUALITY ASSURANCE PROJECT

Holloman AFB, New Mexico Summary of Laboratory QC Limits PLAN ADDENDUM
RL / Evaluation Criteria LCS Matrix Spike Water Matrix Spike Soil
Parameter CAS No. Water Soil Water Soil MS Recovery MSD MS Recovery MSD
RL |NMWQCC1| EPA MCL RL | SSL? LCL UCL LCL UCL LCL | UCL RPD LCL | UCL RPD
VOCs per USEPA SW846 Method 82608 ug/L ug/L ug/L ug/kg mg/kg % % % % % % % % % %
Acetone 67-64-1 25 NV NV 50 28,100 59 134 61 144 59 134 14 61 144 29
Acetonitrile 75-05-8 20 NV NV 50 870° 57 123 59 139 57 123 15 59 139 30
Acrolein 107-02-8 20 NV NV 25 0.206 33 157 27 156 33 157 21 27 156 39
Acrylonitrile 107-13-1 10 NV NV 25 4.27 62 124 55 144 62 124 13 55 144 24
Allyl chloride 107-05-1 10 NV NV 25 073 48 136 41 152 48 136 13 41 152 24
Benzene 71-43-2 1 10 5 5 10.3 83 124 78 130 83 124 11 78 130 25
Benzyl Chloride 100-44-7 1 NV NV 5 1.1° 61 118 74 130 61 118 12 74 130 28
Bromobenzene 108-86-1 1 NV NV 5 37 83 115 78 123 83 115 10 78 123 30
Bromochloromethane 74-97-5 1 NV NV 5 NV ¢ 78 112 72 122 78 112 10 72 122 23
Bromodichloromethane 75-27-4 1 NV NV 5 14.4 76 116 73 122 76 116 10 73 122 25
Bromoform 75-25-2 1 NV NV 5 621 68 128 70 139 68 128 11 70 139 26
n-Butylbenzene 104-51-8 1 NV NV 5 62.1 84 124 80 138 84 124 10 80 138 31
sec-Butylbenzene 135-98-8 1 NV NV 5 60.6 86 127 82 132 86 127 10 82 132 29
tert-Butylbenzene 98-06-6 1 NV NV 5 106 83 126 79 130 83 126 10 79 130 29
Chlorobenzene 108-90-7 1 NV 100 5 194 87 115 83 122 87 115 9 83 122 23
Chloroethane 75-00-3 2 NV NV 5 63.3 54 166 61 153 54 166 20 61 153 31
Chloroform 67-66-3 1 100 NV 5 4 85 123 79 129 85 123 10 79 129 27
1-Chlorohexane 544-10-5 2 NV NV 5 NV ¢ 87 128 85 137 87 128 10 85 137 29
o-Chlorotoluene 95-49-8 1 NV NV 5 202 84 121 77 123 84 121 10 77 123 31
p-Chlorotoluene 106-43-4 1 NV NV 5 5,500 ° 84 120 78 129 84 120 10 78 129 29
2-Chloroethyl vinyl ether 110-75-8 5 NV NV 25 NV 4 63 125 52 142 63 125 24 52 142 25
Carbon disulfide 75-15-0 2 NV NV 5 460 67 147 61 142 67 147 12 61 142 27
Carbon tetrachloride 56-23-5 1 10 5 5 3.47 74 139 79 135 74 139 13 79 135 29
1,1-Dichloroethane 75-34-3 1 25 NV 5 1,400 82 127 77 132 82 127 10 77 132 26
1,1-Dichloroethylene 75-35-4 1 5 7 5 206 75 133 66 132 75 133 13 66 132 27
1,1-Dichloropropene 563-58-6 1 NV NV 5 NV 4 87 127 81 133 87 127 10 81 133 26
1,2-Dibromo-3-chloropropane 96-12-8 2 NV 0.2 5 1.84 61 118 67 129 61 118 15 67 129 29
1,2-Dibromoethane 106-93-4 1 0.1 0.05 5 0.504 80 115 77 126 80 115 10 77 126 24
1,2-Dichloroethane 107-06-2 1 10 5 5 6.04 76 122 78 129 76 122 11 78 129 24
1,2-Dichloropropane 78-87-5 1 NV 5 5 6 81 120 74 127 81 120 11 74 127 27
1,3-Dichloropropane 142-28-9 1 NV NV 5 1,600° 81 113 78 118 81 113 11 78 118 26
2,2-Dichloropropane 594-20-7 1 NV NV 5 NV 4 77 138 80 137 77 138 12 80 137 28
Dibromochloromethane 124-48-1 1 NV NV 5 14.8 74 116 78 117 74 116 11 78 117 27
Dichlorodifluoromethane 75-71-8 2 NV NV 5 161 34 158 35 162 34 158 22 35 162 30
cis-1,2-Dichloroethylene 156-59-2 1 NV 70 5 76.5 81 114 74 123 81 114 10 74 123 26
cis-1,3-Dichloropropene 10061-01-5] 1 NV NV 5 NV ¢ 83 119 79 130 83 119 10 79 130 23
cis-1,4-Dichloro-2-Butene 1476-11-5 10 NV NV 25 0.0021* 41 130 71 126 41 130 33 71 126 28
m-Dichlorobenzene 541-73-1 1 NV NV 5 32.6 86 115 82 126 86 115 9 82 126 29
o-Dichlorobenzene 95-50-1 1 NV 600 5 37.4 85 115 83 123 85 115 9 83 123 28
p-Dichlorobenzene 106-46-7 1 NV 75 5 39.5 87 113 84 124 87 113 10 84 124 28
trans-1,2-Dichloroethylene 156-60-5 1 NV 100 5 112 82 126 77 129 82 126 10 77 129 27
trans-1,3-Dichloropropene 10061-02-6f 1 NV NV 5 NV ¢ 87 123 87 131 87 123 10 87 131 27
Ethylbenzene 100-41-4 1 750 700 5 128 87 118 82 124 87 118 10 82 124 25
Ethyl methacrylate 97-63-2 5 NV NV 25 52.7 68 110 78 118 68 110 11 78 118 30
Freon 113 76-13-1 1 NV NV 5 3,280 74 139 62 147 74 139 13 62 147 29
2-Hexanone 591-78-6 5 NV NV 25 NV 4 58 125 67 130 58 125 14 67 130 29
Hexachlorobutadiene 87-68-3 2 NV NV 5 12.2 71 133 77 150 71 133 12 77 150 36
Hexane 110-54-3 2 NV NV 5 38 71 134 65 147 71 134 11 65 147 27
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AOC-U RCRA Facility Investigation Table 4-2 QUALITY ASSURANCE PROJECT

Holloman AFB, New Mexico Summary of Laboratory QC Limits PLAN ADDENDUM
RL / Evaluation Criteria LCS Matrix Spike Water Matrix Spike Soil
Parameter CAS No. Water Soil Water Soil MS Recovery MSD MS Recovery MSD
RL |NMWQCC1| EPA MCL RL | SsL? LCL UCL LCL UCL LCL | UCL RPD LCL | UCL RPD
VOCs per USEPA SW846 Method 8260B ug/L ug/L ug/L ug/kg mg/kg % % % % % % % % % %
Isopropylbenzene 98-82-8 1 NV NV 5 271 87 131 82 133 87 131 10 82 133 27
p-Isopropyltoluene 99-87-6 1 NV NV 5 NV 4 83 125 82 132 83 125 9 82 132 29
4-Methyl-2-pentanone 108-10-1 5 NV NV 25 5,300°° 62 125 69 125 62 125 13 69 125 24
Methacrylonitrile 126-98-7 20 NV NV 25 3.84 62 133 70 138 62 133 17 70 138 22
Methyl bromide 74-83-9 2 NV NV 5 8.51 55 151 60 146 55 151 21 60 146 31
Methyl chloride 74-87-3 2 NV NV 5 120° 55 173 58 163 55 173 22 58 163 26
Methyl iodide 74-88-4 5 NV NV 10 NV 4 72 125 66 128 72 125 11 66 128 27
Methyl methacrylate 80-62-6 5 NV NV 25 2,920 63 115 73 125 63 115 10 73 125 24
Methylene bromide 74-95-3 2 NV NV 5 179 81 116 75 128 81 116 10 75 128 26
Methylene chloride 75-09-2 5 100 5 10 182 69 125 62 140 69 125 11 62 140 25
Methyl ethyl ketone 78-93-3 5 NV NV 25 31,800 61 127 66 134 61 127 13 66 134 23
Methyl Tert Butyl Ether 1634-04-4 1 NV NV 5 388 75 116 70 131 75 116 10 70 131 25
Naphthalene 91-20-3 5 30 NV 5 79.5 59 125 59 143 59 125 15 59 125 31
Pentachloroethane 76-01-7 10 NV NV 25 5.4° 82 111 64 156 82 111 8 64 156 37
Propionitrile 107-12-0 20 NV NV 50 NV 4 69 119 73 133 69 119 12 73 133 23
n-Propylbenzene 103-65-1 1 NV NV 5 62.1 86 125 78 129 86 125 10 78 129 29
Styrene 100-42-5 1 NV 100 5 100 78 118 79 123 78 118 11 79 123 28
1,1,1,2-Tetrachloroethane 630-20-6 1 NV NV 5 43.2 81 119 81 121 81 119 10 81 121 25
1,1,1-Trichloroethane 71-55-6 1 60 200 5 563 79 133 80 133 79 133 11 80 133 27
1,1,2,2-Tetrachloroethane 79-34-5 1 10 NV 5 5.55 71 120 70 128 71 120 11 70 128 30
1,1,2-Trichloroethane 79-00-5 1 10 5 5 11.9 80 114 76 118 80 114 11 76 118 28
1,2,3-Trichlorobenzene 87-61-6 1 NV NV 5 A 64 126 78 136 64 126 16 78 136 34
1,2,3-Trichloropropane 98-18-4 2 NV NV 5 0.0861 77 115 74 125 77 115 12 74 125 30
1,2,4-Trichlorobenzene 120-82-1 1 NV 70 5 69.3 68 123 82 137 68 123 11 82 137 32
1,2,4-Trimethylbenzene 95-63-6 2 NV NV 5 58 82 120 77 129 82 120 10 77 129 29
1,3,5-Trimethylbenzene 108-67-8 2 NV NV 5 24.8 83 123 79 129 83 123 10 79 129 31
Tetrachloroethylene 127-18-4 1 20 5 5 12.5 80 131 79 132 80 131 12 79 132 27
Toluene 108-88-3 1 750 1,000 5 252 86 116 80 123 86 116 10 80 123 26
Trichloroethylene 79-01-6 1 100 5 5 0.638 85 124 78 132 85 124 10 78 132 28
Trichlorofluoromethane 75-69-4 2 NV NV 5 588 66 156 67 149 66 156 15 67 149 29
Trans-1,4-Dichloro-2-Butene 110-57-6 10 NV NV 25 0.0073* 51 137 74 138 51 137 24 74 138 30
Vinyl chloride 75-01-4 1 1 2 5 2.25 57 153 60 145 57 153 22 60 145 29
Vinyl Acetate 108-05-4 10 NV NV 25 1,070 38 159 25 164 38 159 11 25 164 35
m,p-Xylene 2 620 10,000 10 82 86 121 82 128 86 121 10 82 128 25
o-Xylene 95-47-6 1 620 10,000 5 99.5 83 121 82 126 83 121 10 82 126 25
Dibromofluoromethane (surr) 1868-53-7 -- -- -- -- -- 87 116 80 121 -- -- -- -- -- --
Toluene-D8 (surr) 2037-26-5 -- -- -- -- -- 86 112 71 130 -- -- -- -- -- --
4-Bromofluorobenzene (surr) 460-00-4 -- -- -- -- -- 84 120 59 148 -- -- -- -- -- --
1,2-Dichloroethane-D4 (surr) 17060-07-Q -- -- -- -- -- 76 127 77 123 -- -- -- -- -- --
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AOC-U RCRA Facility Investigation Table 4-2 QUALITY ASSURANCE PROJECT

Holloman AFB, New Mexico Summary of Laboratory QC Limits PLAN ADDENDUM
RL / Evaluation Criteria LCS Matrix Spike Water Matrix Spike Soil
Parameter CAS No. Water Soil Water Soil MS Recovery MSD MS Recovery MSD
RL |NMWQCC1| EPA MCL RL | SsL? LCL UCL LCL UCL LCL | UCL RPD LCL | UCL RPD
SVOCs by USEPA SW846 Method 8270C ug/L ug/L ug/L ug/kg mg/kg % % % % % % % % % %
Benzoic Acid 65-85-0 25 NV NV 830 240,000 ° 10 50 44 116 10 50 40 44 116 36
2-Chlorophenol 95-57-8 5 NV NV 170 166 44 103 54 97 44 103 29 54 97 31
4-Chloro-3-methyl phenol 59-50-7 5 NV NV 170 NV 53 105 59 102 53 105 24 59 102 27
2,4-Dichlorophenol 120-83-2 5 NV NV 170 183 53 108 60 101 53 108 26 60 101 30
2,4-Dimethylphenol 105-67-9 5 NV NV 170 1,220 37 91 49 89 37 91 28 49 89 31
2,4-Dinitrophenol 51-28-5 25 NV NV 830 122 37 111 39 107 37 111 30 39 107 40
4,6-Dinitro-o-cresol 534-52-1 10 NV NV 330 6.11 62 115 58 109 62 115 26 58 109 37
2-Methylphenol 95-48-7 5 NV NV 170 3,100° 35 91 53 94 35 91 30 53 94 29
3&4-Methylphenol - 5 NV NV 170 3,100° 32 85 54 95 32 85 29 54 95 31
2-Nitrophenol 88-75-5 5 NV NV 170 NV 4 49 111 55 96 49 111 30 55 96 30
4-Nitrophenol 100-02-7 25 NV NV 830 NV 4 13 55 56 106 13 55 31 56 106 29
Pentachlorophenol 87-86-5 25 NV NV 830 29.8 57 118 50 115 57 118 26 50 115 33
Phenol 108-95-2 5 NV NV 170 18,300 13 54 55 99 13 54 34 55 99 28
2,4,5-Trichlorophenol 95-95-4 5 NV NV 170 6,110 59 106 60 101 59 106 23 60 101 28
2,4,6-Trichlorophenol 88-06-2 5 NV NV 170 6.11 58 107 60 100 58 107 24 60 100 27
Acenaphthene 83-32-9 5 NV NV 170 3,730 58 106 59 97 58 106 21 59 97 29
Acenaphthylene 208-96-8 5 NV NV 170 NV 58 105 58 98 58 105 21 58 98 30
Anthracene 120-12-7 5 NV NV 170 22,000 65 108 61 104 65 108 19 61 104 29
Benzidine 92-87-5 25 NV NV 1700 0.0211 15 73 10 156 15 73 23 10 156 50
Benzo(a)anthracene 56-55-3 5 NV NV 170 6.21 63 111 60 106 63 111 19 60 106 31
Benzo(a)pyrene 50-32-8 5 0.7 0.2 170 0.621 62 106 59 102 62 106 20 59 102 32
Benzo(b)fluoranthene 205-99-2 5 NV NV 170 6.21 63 109 60 107 63 109 20 60 107 31
Benzo(g,h,i)perylene 191-24-2 5 NV NV 170 NV 61 111 56 103 61 111 21 56 103 32
Benzo(k)fluoranthene 207-08-9 5 NV NV 170 62.1 64 111 61 107 64 111 20 61 107 30
4-Bromophenyl phenyl ether 101-55-3 5 NV NV 170 NV 64 107 60 104 64 107 20 60 104 26
Butyl benzyl phthalate 85-68-7 5 NV NV 330 260° 59 114 57 110 59 114 20 57 110 28
Benzyl Alcohol 100-51-6 5 NV NV 170 31,000° 34 98 51 102 34 98 27 51 102 34
2-Chloronaphthalene 91-58-7 5 NV NV 170 3,990 54 105 57 95 54 105 24 57 95 28
4-Chloroaniline 106-47-8 10 NV NV 330 243 53 103 19 85 53 103 22 19 85 34
Chrysene 218-01-9 5 NV NV 170 615 64 111 60 107 64 111 19 60 107 31
bis(2-Chloroethoxy)methane 111-91-1 5 NV NV 170 180° 48 101 51 89 48 101 28 51 89 30
bis(2-Chloroethyl)ether 111-44-4 5 NV NV 170 2.44 51 108 50 96 51 108 27 50 96 33
bis(2-Chloroisopropyl)ether 108-60-1 5 NV NV 170 38.7 43 106 44 94 43 106 27 44 94 32
4-Chlorophenyl phenyl ether 7005-72-3 5 NV NV 170 NV 61 107 60 101 61 107 20 60 101 26
1,2-Dichlorobenzene 95-50-1 5 NV 600 170 374 41 102 47 91 41 102 28 47 91 35
1,3-Dichlorobenzene 541-73-1 5 NV NV 170 32.6 38 100 45 86 38 100 28 45 86 36
1,4-Dichlorobenzene 106-46-7 5 NV 75 170 39.5 40 100 45 88 40 100 28 45 88 36
2,4-Dinitrotoluene 121-14-2 5 NV NV 170 122 60 109 59 103 60 109 20 59 103 30
2,6-Dinitrotoluene 606-20-2 5 NV NV 170 61° 58 104 57 99 58 104 21 57 99 30
3,3-Dichlorobenzidine 91-94-1 10 NV NV 330 10.8 57 105 34 88 57 105 25 34 88 31
Dibenzo(a,h)anthracene 53-70-3 5 NV NV 170 0.621 62 112 57 105 62 112 20 57 105 29
Dibenzofuran 132-64-9 5 NV NV 170 142 61 108 58 103 61 108 20 58 103 27
Di-n-butyl phthalate 84-74-2 5 NV NV 330 6,110 62 109 59 105 62 109 20 59 105 27
Di-n-octyl phthalate 117-84-0 5 NV NV 330 NV 60 120 59 117 60 120 24 59 117 28
Diethyl phthalate 84-66-2 5 NV NV 330 48,900 62 109 59 106 62 109 19 59 106 27
Dimethyl phthalate 131-11-3 5 NV NV 330 100,000 63 106 60 100 63 106 19 60 100 26
bis(2-Ethylhexyl)phthalate 117-81-7 5 NV NV 330 347 59 116 57 111 59 116 21 57 111 29
Fluoranthene 206-44-0 5 NV NV 170 2,290 65 114 60 110 65 114 21 60 110 32
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AOC-U RCRA Facility Investigation Table 4-2 QUALITY ASSURANCE PROJECT

Holloman AFB, New Mexico Summary of Laboratory QC Limits PLAN ADDENDUM
RL / Evaluation Criteria LCS Matrix Spike Water Matrix Spike Soil
Parameter CAS No. Water Soil Water Soil MS Recovery MSD MS Recovery MSD
RL |NMWQCC1| EPA MCL RL | SsL? LCL UCL LCL UCL LCL | UCL RPD LCL | UCL RPD
SVOCs by USEPA SW846 Method 8270C ug/L ug/L ug/L ug/kg mg/kg % % % % % % % % % %
Fluorene 86-73-7 5 NV NV 170 2,660 61 106 60 99 61 106 19 60 99 30
Hexachlorobenzene 118-74-1 5 NV 1 170 3.04 62 107 58 103 62 107 20 58 103 27
Hexachlorobutadiene 87-68-3 5 NV NV 170 12.2 38 107 49 95 38 107 30 49 95 33
Hexachlorocyclopentadiene 77-47-4 5 NV 50 170 366 19 84 36 94 19 84 35 36 94 41
Hexachloroethane 76-72-1 5 NV NV 170 61.1 35 101 44 89 35 101 29 44 89 38
Indeno(1,2,3-cd)pyrene 193-39-5 5 NV NV 170 6.21 61 113 57 104 61 113 20 57 104 33
Isophorone 78-59-1 5 NV NV 170 5,120 56 111 58 97 56 111 26 58 97 30
2-Methylnaphthalene 91-57-6 5 NV NV 170 310° 56 112 57 103 56 112 26 57 103 32
2-Nitroaniline 88-74-4 10 NV NV 330 180 * 60 109 53 106 60 109 20 53 106 29
3-Nitroaniline 99-09-2 10 NV NV 330 NV 4 52 107 29 85 52 107 21 29 85 31
4-Nitroaniline 100-01-6 10 NV NV 330 24° 59 111 49 104 59 111 21 49 104 31
Naphthalene 91-20-3 5 NV NV 170 79.5 50 104 54 93 50 104 28 54 93 32
Nitrobenzene 98-95-3 5 NV NV 170 22.8 52 105 53 92 52 105 28 53 92 32
N-Nitroso-di-n-propylamine 621-64-7 5 NV NV 170 0.069° 51 104 49 94 51 104 28 49 94 28
N-Nitrosodiphenylamine 86-30-6 5 NV NV 170 993 57 110 53 107 57 110 19 53 107 28
Phenanthrene 85-01-8 5 NV NV 170 1,830 65 108 61 103 65 108 20 61 103 32
Pyrene 129-00-0 5 NV NV 170 2,290 60 113 58 109 60 113 20 58 109 33
1,2,4-Trichlorobenzene 120-82-1 5 NV NV 170 69.3 45 104 52 93 45 104 28 52 93 32
2-Fluorophenol (surr) 367-12-4 - - - - - 19 90 45 114 -- -- -- -- -- --
Phenol-d5 (surr) 4165-62-2 - - - - - 10 68 44 124 - - - - - -
2,4,6-Tribromophenol (surr) 118-79-6 - - - - - 36 137 50 128 -- -- -- -- -- --
Nitrobenzene-d5 (surr) 4165-60-0 -- -- -- -- -- 49 119 41 123 -- -- -- -- -- --
2-Fluorobiphenyl (surr) 321-60-8 - - - - - 45 118 46 122 -- -- -- -- -- --
Terphenyl-d14 (surr) 1718-51-0 -- -- -- -- -- 46 135 45 135 -- -- -- -- -- --
TAL Metals by USEPA SW846 Methods 6010B/7470A/7471/ ug/L ug/L ug/L mg/kg mg/kg % % % % % % % % % %
Aluminum 7429-90-5 100 NV NV 10 77,800 87 111 82 116 83 119 25 50 200 30
Antimony 7440-36-0 10 NV 6 1.5 31.3 88 108 82 102 81 124 25 20 200 30
Arsenic 7440-38-2 15 100 10 2 3.9 88 109 85 104 84 124 25 76 111 30
Barium 7440-39-3 10 1,000 2,000 1 15,600 92 112 87 112 85 120 25 52 159 30
Beryllium 7440-41-7 5 NV 4 0.5 156 89 113 84 114 79 121 25 72 105 30
Cadmium 7440-43-9 5 10 5 0.5 39 88 111 87 107 82 119 25 40 130 30
Calcium 7440-70-2 200 NV NV 20 NV 90 111 82 114 48 153 25 43 165 30
Chromium 7440-47-3 10 50 100 1.5 234 90 113 84 114 73 135 25 70 200 30
Cobalt 7440-48-4 10 50 NV 1 1,520 89 111 87 108 82 119 25 72 106 30
Copper 7440-50-8 15 1,000 1,300 2 3,130 86 112 88 109 82 129 25 37 187 30
Iron 7439-89-6 100 1,000 NV 15 23,500 89 116 87 124 52 155 25 70 200 30
Lead 7439-92-1 9 50 15 0.8 400 89 109 86 107 89 121 25 70 200 30
Magnesium 7439-95-4 200 NV NV 20 NV 4 92 113 90 110 62 146 25 64 145 30
Manganese 7439-96-5 10 200 NV 1 3,590 90 110 88 109 79 121 25 40 200 30
Mercury 7439-97-6 0.2 2 2 0.033 6.11 88 111 88 111 88 111 10 88 111 30
Nickel 7440-02-0 40 200 NV 4 1,560 89 111 87 108 84 120 25 61 126 30
Potassium 7440-09-7] 3,000 NV NV 300 NV 89 114 89 109 76 132 25 56 172 30
Selenium 7782-49-2 15 50 50 1.3 391 90 110 83 103 71 140 25 76 104 30
Silver 7440-22-4 10 50 NV 1 391 86 120 87 114 75 141 25 75 141 30
Sodium 7440-23-51 1,000 NV NV 500 NV 90 117 90 112 70 203 25 78 111 30
Thallium 7440-28-0 15 NV 2 1.20 5.16 88 108 84 106 90 116 25 78 101 30
Vanadium 7440-62-2 10 NV NV 2 78.2 91 111 88 108 85 120 25 50 169 30
Zinc 7440-66-6 20 10,000 NV 3 23,500 84 111 76 114 60 137 25 70 200 30
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AOC-U RCRA Facility Investigation Table 4-2 QUALITY ASSURANCE PROJECT
Holloman AFB, New Mexico P PLAN ADDENDUM
Summary of Laboratory QC Limits

RL / Evaluation Criteria LCS Matrix Spike Water Matrix Spike Soil
Parameter CAS No. Water Soil Water Soil MS Recovery MSD MS Recovery MSD
RL |NMWQCC1| EPA MCL RL | SSL? LCL UCL LCL UCL LCL | UCL RPD LCL | UCL RPD
Perchlorate by USEPA Method 314 mg/L pg/L pg/L ug/kg mg/kg % % % % % % % % % %
Perchlorate 7778-74-7 0.01 NV 15 1 55 85 115 85 115 80 120 15 80 120 15
TPH by USEPA SW846 Method 80158 Mg/l ug/L ug/L Hg/kg mg/kg % % % % % % % % % %
TPH-Gasoline Range Organics (C6-C10) -- 0.25 NA® NV 8.3 NA® 63 126 66 122 67 171 31 37 142 17
4-Bromofluorobenzene (surr) 460-00-4 -- -- -- -- -- 62 135 62 135 -- -- -- -- -- --
aaa-Trifluorotoluene (surr) 98-08-8 -- -- -- -- -- 65 118 65 118 - - - - - -
TPH-Diesel Range Organics (C10-C22) -- 0.25 NA® NV 8.3 NA® 50 150 50 150 50 150 30 50 150 30
TPH-Oil Range Organics (>C22-C36) -- 0.1 NA® NV 5.0 NA® 50 150 50 150 50 150 30 50 150 30
o-Terphenyll (surr) 84-15-1 -- -- -- -- -- 57 115 57 115 -- -- -- -- -- --
Total Dissolved Solids by USEPA SM18 Method 2540C mg/L mg/L mg/L mg/kg mg/kg % % % % % % % % % %
Total Dissolved Solids -- 10 1,000 500 -- -- 90 110 -- -- -- -- -- -- -- --
Notes:
Hg/kg = Micrograms per kilogram MS = Matrix Spike NV = No Value SW = USEPA Office of Solid Waste
ug/L = Micrograms per liter MSD = Matrix Spike Duplicate NA = Not Applicable
EPA = U.S. Environmental Protection Agency RL = Reporting Limit CAS No. = Chemical Abstract Number
LCL = Lower Control Limit RPD = Relative Percent Difference NMED = New Mexico Environmental Department
LCS = Laboratory Control Sample UCL = Upper Control Limit SSL = Soil Screening Level
mg/kg = Milligrams per kilogram VOCs = Volatile Organic Compounds MCL = Maximum Contaminant Level
mg/L = Milligrams per liter SVOCs = Semi-volatile Organic Compounds NMWQCC = New Mexico Water Quality Control Commission
TPH = Total Petroleum Hydrocarbons TAL = Target Analyte List SM = Standard Method

NMWQCC Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103

2NMED, Technical Background Document for Development of Soil Screening Levels, Revision 4.0, June 2006 (Residential Soil)

SUSEPA Region 3, 6, and 9 Regional Screening Level (RSL) (April 2009)

“No Value established for NMED Residential SSL (June 2006) and EPA Region 3, 6, and 9 RSL (April 2009)

SUSEPA, Interim Drinking Water Health Advisory, for exposure to Perchlorate in water (December 2008)

SCombined TPH values (GRO/DRO/ORO) will be compared to the applicable petroleum products presented in the NMED, TPH Screening Guidelines, October 2006
"USEPA Secondary Drinking Water Standard
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base Table 2 RFI Report

Table 4.21-1
Analytical Results for Soil Samples—AOC-U

LocationID - . ¢ AOC-U-A01 AOC-U-A01 AOC-U-ARZ AOC-U-A82
SampleID:. - £ M. -t i | AOCULASI9I81 | AOC-U-A01-82-81 AOC-U-A02-81-01 AOC-U-A02-02-01
Beg. Depth-Ead fre 82 24 o2 24
E418.1 - Total Recoverable Petrolenm Hydrocarbons (mg/kg)
Hydrocarbons (1000]| NA | Na | <pL 361) | <pL (36.5)
SWB240 - Volatile Organics (ug@/kg)
Acctone 8x10]] NA NA 990 29 154 (5.8)
Carbon disulfide i8x10]] NA NA <DL (1.4) <DL (1.4)
Methylene chloride 9.3x10]] NA NA 6B (1.4) 57B (1.4)
Trichlorocthene INs]| Na NA 35 2.9) <DL 2.9)

[sW6010 - Metals (mg/g)

|Bm‘um (843656001 653  (0.0508) | 2988  (0.0567) | 347  (0.0576) 249  (0.0584)
Cadmium 8o]| 0392B (0.252) | <DL ©281) | 0304B (0286) | <DL (0.289)
Chromium 668x10°]] 912  (0239) 5.19 (0.268) 4.65 (0272) 4.62 (0.275)
Silver [0.73,400]| <DL (0.16) <DL ©.179) | <DL ©0.182) [ 0.521B  (0.185)
SW7060 - Arsenic (mg/kg)

J Arsenic (6.88,24]| 3.67 ©323) | <pL 0376) | <DL (0402) | <DL (0.376)
SW7421 - Lead (mg/kg)
Lead (123,5500)] 2015  (09sn) | 1.85s  (o.1n) | s18s  (©0237) | 05575 (0.111)
SW7471 - Mercury (mg/kg)
Mercury Ns24]f <pL  (0.0148) | <DL ©o71) | <pL  (00174) | <DL (0.0176)
SW7740 - Selenium (mg/kg)
Selenium (10534001 | 1.85s  (0.244) | s.088 0285 | 488s  (0304) 378 (0.289)
Location ID ° -:. -: AOCU-AR3 AOC-U-A83 AOCU-AM AoCuU-Am |
Sample ID " AOCI-AG3-91-81 | AOC-U-A03-02-01 AOC-U-A04-01-01 | AOC-U-A04-02-01 |
Beg, Depth-Ead Depth 1) 2 02 -2 ez |
EA418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg) I
Hydrocarbons (1000][ NA | Na | <bL 363) | <bL (399
SW8240 - Volatile Organics (ug/kg) |
Acetone [8x10¢]] NA NA <DL (5.9) 312 ©.1 |
Carbon disulfide x10°1] Na NA <DL (1.5) <DL (1.5)
Methylene chloride 9.3x104] NA NA 568 (1.5) 52B (1.5)
Trichloroethene INs]|  Na NA <DL 2.9) <DL 3)
SW8270 - Semivolatile Organics TICs (1g/g)
No other compounds detected [NS]| - o | - o | - o | - 0
SW6010 - Metals (mg/kg)
Barium [84.36,5600] | 37.5 (0.053) 319 00577) | 458  (0.0542) 325  (0.0561)
Cadmium i80)| 0286B (0263) | <DL ©286) | <pL 0269 | <pL 0278)
Chromium [668x104| 579 (0.25) 3.48 0272) 5.67 (0.256) 383 (0.264)
Silver [0.73.400)] 04B  (0.168) | <DL 0.182) | <DL 0171) | <DL 0.177)
SWT7060 - Arsenic (mg/kg)
Arsenic (6.8824]] <DL ©37) | <bDL ©32) | 1712 ©0356) | <pL (0.343)
SW7421 - Lead (mg/kg)

J Lead 123,500 6778 (0218 | 18S 0.0956) | 1575  (0.105) | 09295  (0.101)
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Holloman Air Force Base Table 2 RFI Report

Table 4.21-1 (Continued)

4 B _ ‘| AOC-U-A0402-01 |

e i s G Enia] e - WOICTEET] R ST, W [ l
ISW'MTI - Mercury (nm)
| Mercury INs24]] 00258 (0.0171) | 0.0273B (0.0188) | <DL (00174) | 0.0437B (0019
SW7740 - Selenium (mg/kg)
Selenium [10.53,400]| 3.08S  (028) 3.558 0247y | 1758  (027) 2058  (0.259)
LocationID’ SIS AOCU-A®S . | 1" AOCU-A0S ' '» L AOCU-AG6 . | | AOC-U-A0T
&-mmh S o T AOCU-AS0101 | 'AOC-UAA05-0201 | “AOC-U-A0691-01 | AOC-U-AD7-01.01
E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)
Hydrocarbons [1000]] <DL (383 | <pL @27 | Na | <pL (36.4)
SW8240 - Volatile Organics (.g/kg)
Acetone [8x10¢]| 9.12B)  (225) | 536BJ (25) NA 408 (5.4)
Carbon disulfide 8x10¢| ND (4.08) ND (4.53) NA <DL (1.4)
Methylene Chloride [9.3x10%]| 1.02BJ 3.2) 1.25 BJ (3.55) NA 47B (1.4)
Trichloroethene [NS) ND (4.89) ND (5.42) NA <DL (2.7)
SW6010 - Metals (mg/kg)
Barium [84.36,5600) | 368  (0.0541) 246 (0.0663) 139 (0.0484) 94.1 (0.0512)
Cadmium 80]] <DL  (0268) | <DL (0329) | <pL 024) | 0266B  (0.254)
Chromium [6.68x10*| 49 (0.255) 404 (0.313) 262 (0.228) 16.8 (0.241)
Silver [0.73,400]| <DL 0.171) <DL ©0.21) <DL (0.153) <DL (0.162)
SW7060 - Arsenic (mg/kg)
Arsenic (6.88,24]| 0.092581  (0.252) | 1278 0382) | 699 0363) | 639 (0.306)
SW7421 - Lead (mg/kg)
Lead (123,500)] 102  (00638) | <DL (0.0968) | 1638  (0427) | 1358 (0.36)
SW7471 - Mercury (mg/kg)
Mercury INs24]| <DL (0.0185) [ 00424 (0.0203) T <DL (0.0167) | <pL  (0.0174)
SW7740 - Selenium (mg/kg)
Selenium [|0.53,400]| 2788 (0.225) | 4678 (0.342) ] 2088  (0.274) | 1748 (0.231)
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Section 4—Phase [ Investigation, Resuits, Conclusions, and Recommendations

Holloman Air Force Base Table 2 RFI Report
Table 4.21-1 (Continued) .
lhml-m i . g b L AOCU-ARS AOCU-ADS . AOCU-A10
jSempled: - - -® .- AOC-U-A08-81-01 AOCU-A09-0101 AOC-U-A10-01-01
Beg: Depti-Ead Dept{N) by i 2 (Y] 2
E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/'kg)
Hydrocarbons [1000]] NA | <oL (34.5) <DL (34.5)
SW8240 - Volatile Organics (ug/kg)
Acctone [8x10°¢] NA 3340 (6) 9.97 BJ (20.3)
Carbon disulfide [8x10°¢] NA 25.4 (L.5) ND (3.67)
Methylene Chioride (9.3x10 ) NA 56B (1.5) 1.19 BJ (2.88)
Trichloroethene [NS] NA <DL @) ND (4.4)
SW6010 - Metals (mg/kg)
Barium [84.36,5600] 143 (0.0575) 149 (0.057) 64.7 (0.054)
Cadmium 80)] <DL (0.285) <DL (0.283) 0431 B (0.267)
Chromium [6.6,8x10°]] 286 (0.271) 285 (0.269) 12.5 (0.254)
Silver [0.73,400]] <DL (0.182) <DL (0.18) <DL (0.171)
SW7060 - Arsenic (mg/kg)
Arsenic (6.8824)] 736 028 | 724 ©373) | 0238 (0.267)
SW7421 - Lead (mg/kg)
Lead [123500)| 1738 0826 | 1578 044) | 699 0.271)
SW7471 - Mercury (mg/kg)
Mercury [-0.000624)] <DL ©0162) | <pL ©00167) | 00486 (0.0167) .
SWT740 - Selenium (mg/kg)
Selenium [10.53,400]] 2485 (0.212) 0.168 SJ ©0282) | 415 (0.239)
e —— A —

Note: The UTLs and the trigger criteria arc presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [, ] = UTL, trigger criteria
for inorganics.

() = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
NA = Not analyzed.

ND = Not detected.

NS = Not specificd.

S = Analyte concentration obtained using the MSA.
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Appendix B-2-1

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

DRAFT 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

Under Contract No. DACW45-89-D-0515 with:
U.S. Army Corps of Engineers

Omaha District
Omaha, Nebraska

June 1992

{Mailing Address)

P.O. Box 201088

Austin, TX 78720-1088
(Shipping Address)

8501 North Mopac Blvd.
Austin, TX 78759
(512)454-4797
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Table 4-19

Location, Dimensions, and Contents of Exploratory Pits at Site 4

1 (210, 100) 10x40x10 Emply 1650 gallon acid trailer tank
2 (130, 110) 4xdx4 Unidentifiable metallic debris
3 (220, 50) 4xdx4 Three solid rocket boosiers and metal scrap
4 (200, 40) dxdxd One solid rockel booster and metal scrap
5 (130, 90) 4xdxd Lab equipment such as burners, piping, weights and balance, and firc extinguisher
6 (100, 65) Axdx4 Metallic debris and solid rocket booster [uselage
7 (120, 40) 4xdxd Metallic debris and solid rocket booster fuselage
8 (60, 160) Ax10x5 Fill
6‘; 9 (440, 210) SKax6 Mound of reworked dirt
= 10 (240, 180) 2x6x2 Native soil
11 (430, 20) 4x4x4 Reworked soil containing asphalt
12 (40, 90) 3x10x$5 Native soil and fill
13 (40, 110) 2x10x5 Soil is stained blue. No waste material.
14 (80, 170) 4x5x4 Background
15 (300, 100) 5x5x4 Background confirmation pil - nalive soil
16 (130, 120) 4x12x6 Six solid rocket boosters
17 (140, 150) 26%6 Boxes containing approximately 80 amber bottles filled with chemicals
18 (410, 20) 4x4x4 Reworked soil containing small amounts of asphalt
19 (250, 200) dxdxd Background confirmation pil - contained native soil
==

- " Rp— -_—— - -
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Table 4-20

Concentrations of Inorganic Analytes in Site 4 Groundwater Samples

L e

68-v

EPA 160.1 - Total Dissolved Solids (mg/L) 17000 (10) 30000 (10) 42000 (10) 66000 (10)
EPA 3000 - Chloride (mg/L) 6800 (26) 11000 (26) 15000 (26) 10000 (52)
EPA 3000 - Sulfate (mg/L) 3300 (5.0) 5800 (5.0) 7700 (50) 13000 (50)
EPA 340.2 - Fluoride (mg/L) 11 (0.10) 12 (0.10) 0.93 (0.10) 0.50 (0.10)
EPA 353.1 - Nitrate-Nitrite (mg/L) 23 (0.44) 46 (1.1) 9.4 (0.11) 45 (0.11)
EPA 365.2 - Total Phosphorus (mg/l.) 0.25 (0.020) 0.28 (0.020) 032 (0.020) 0.40 (0.020)
SW6010 - Metals (mg/L)

Antimony ND 0.20) 015 @ (0.10) ND (0.10) ND (0.10)

Cadmium ND (0.010) ND (0.0050) ND (0.0050) 0.0066 @ (0.0050)

Nickel ND (0.040) ND (0.020) ND (0.020) 0032 @ (0.020)
SW7740 - Selenium (mg/L) 0.033 @ (0.020) 0023 @ (0.020) 0.032 @ (0.020) 0.071 @ (0.020)

NOTE: Table presents only constituents detecled in groundwaler al this site.

ND = Not Detected, at the reported detection limit.

@ = Measured result is less than five times the detection limit.
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Concentrations of Organic Analytes in Site 4 Groundwater Samples

Table 4-21

-—

EPA 418.1 - TRPH (ug/L) 1540 (200) 1900 (200) 527 (200) 3180 (200)
SW8240 - Volatile Organics (ug/L)
Methylene chloride 82 @ (5.0) 55@ (5.0) 39 5.0 % (5.0)

NOTE: Table presents only constituents detected in groundwater at this site.
@ = Measured result is less than five times the detection limit,

—




RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-2-2

Portions of: Phase Il RCRA Facility Investigation Report Table 1 Solid Waste
Management Units Holloman Air Force Base, NM, Foster Wheeler Environmental
Corporation and Radian Corporation, June 1995
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. DCN 95-670-008-09

Draft Final
PHASE II RCRA FACILITY INVESTIGATION REPORT

TABLE 1 SOLID WASTE MANAGEMENT UNITS
HOLLOMAN AIR FORCE BASE, NM

VOLUME 1

Prepared for:

49 CES/CEV
Holloman Air Force Base, NM

v .

HQ ACC/CEVR
Langley Air Force Base, VA

Prepared by:

Foster Wheeler Environmental Corporation Radian Corporation
143 Union Blvd., Suite 1010 8501 North Mopac Blvd.
Lakewood, Colorado 80203 Austin, Texas 78720

303/988-2202 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 1995




Table 1 Phase II
Holloman Air Force Base

Section 4—Site-Specific RFI Results
RCRA Facility Investigation Report

Analytical Results

All groundwater samples collected at
SWMU 102 were analyzed for total (unfiltered)
selenium using EPA Method SW7740. The
analytical results are presented in Table 4.2-1. The
concentrations of selenium in groundwater samples
collected during the Phase II RFI were generally
lower than those measured during the 29 Sites R1.
As in the 29 Sites RI, the sample from
downgradient monitor well MW-04-04 contained
the highest concentration of selenium (0.054
mg/L). However, this was the only Phase II RFI
result to exceed the detection limit of 0.05 mg/L.
None of the groundwater samples contained total
selenium concentrations in excess of the back-
ground UTL (0.079 mg/L).

4.24 Conclusions

Total selenium concentrations in ground-
water samples from SWMU 102 do not exceed the
Base-wide background UTL for total selenium.
This indicates that the detected selenium concen-
trations occur naturally in the groundwater at this
site and are not a result of past waste disposal
practices. Selenium can be eliminated as a COPC
at this site.

4.2.5 Recommendations

NFA is recommended for SWMU 102. A
Class 3 permit modification request will be com-
pleted by Holloman AFB to achieve NFA status.
Monitor well MW-04-02 should be abandoned.

Table 4.2-1
Analytical Results for SWMU 102 Groundwater Samples

Selenium | 0.0086J

Detection limit.

= Estimated concentration; analyte measured below the detection limit.

4-13
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RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-2-3

Portions of: Decision Documents Installation Restoration Program, Radian Corporation,
September 1995
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Headgquarters, Air Combat Command
Langley Air Force Base,
Virginia

Decision Documents

Installation Restoration Program

. September 1995
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New Mexico




IRP Site OT-04
Holloman Air Force Base Decision Document

. Declaration

Statutory Preference for Treatment as a
Principal Element is not Applicable
and a Five-Year Review is not Required

Site Name and Location

IRP Site OT-04 (RCRA SWMU 102)
Acid Trailer Burial Site

Holloman Air Force Base, New Mexico

Statement of Basis and Purpose

This decision document presents the selected remedial action for the referenced site chosen in accordance with
CERCLA, as amended by SARA and, to the extent practicable, the National Contingency Plan. This decision
is based on the administrative record file for this site.

The State of New Mexico concurs on the selected remedy.

Description of the Selected Remedy: No Action
Site investigations and a voluntary remedial action conducted for the site indicate that no action is necessary

to protect human health and the environment. As part of the no action remedy, debris was removed from the
site and a chain-link fence was erected to prohibit unauthorized access.

Declaration Statement :

The remedial investigation, the associated risk assessment, a voluntary remedial action, and the RCRA
facilities investigation conducted for the site indicate that conditions at the site do not require further action
to ensure the protection of human health and the environment. Because no hazardous substances will remain
on site above health-based levels, a five-year review is not necessary.

If new evidence suggesting the need for further action becomes available, the site closeout decision may be

changed. Likewise, future changes in land use, environmental regulations, or environmental laws may reverse
the closeout decision.

/ é@@'séz 5/

Mark Weidler, Cabinet Secretary Date
New l\@; Environm epagiment
MAM Mo TN Y
Bruce Carlson Date
Brigadier General, USAF Commander

1 September 1995
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RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-3-1

Portions of: Preliminary Assessment/Site Inspection Report for AOC-Ritas Draw,
Holloman Air Force Base, New Mexico, Delivery Order 18, Work Authorization Directive
05, Groundwater Technology Government Services, Inc., November 11, 1998

NationView Project No.: 8090006 July 2009 Appendix B-3-1



AR 1150
(3| GROUNDWATER T
TECHNOLOGY
GOVERNMENT SERVICES
Groundwater Technology Government Services, Inc
November 11, 1998 2501 Yale Boulevard SE, Suite 204 Albuquerque, NM 87106 USA

Tel (505)242-3113 Fax: (505) 242-1103

Mr Michael ] Bone, PE

Foster Wheeler Environmental Corporation (FWENC)
143 Union Boulevard, #1010

Lakewood, CO 80228

FINAL

RE: Preliminary Assessment/Site Inspection Report for AOC-Ritas Draw, Holloman Air
Force Base, New Mexico, Delivery Order 18, Work Authorization Directive 05

Prime Contract No. DACW-45-94-D-0003
MOA NO. DENS-94-11159JM

Dear Mr Bone-

This letter presents the results of the Preliminary Assessment/Site Inspection (PA/SI), Phase 1
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI), conducted at Area
of Concern (AOC)-Ritas Draw, Holloman Air Force Base (AFB), New Mexico in May 1998 The
work consisted of a geophysical survey and collecting direct push technology (DPT) soil and
groundwater samples to determine the location and extent of an abandoned drum burial site The
work was performed in accordance with the standard operating procedures (SOPs) established in the
“Field Sampling Plan and Quality Assurance Project Plan for Preliminary Assessment/Site Inspection
for AOC-Ritas Draw, Holloman AFB, New Mexico” (Foster Wheeler Environmental Corporation
[FWENC] and Groundwater Technology, 1998)

1.0 INTRODUCTION
1.1  Purpose and Scope

The purpose of the investigation was to determine the location and extent of potential chemicals that
might have been released at the abandoned drum burial site A geophysical survey was conducted at
ihe site to locate possible buried drums related to missile testing that occurred at Holloman AFB
during the 1950s Based upon the geophysical survey results, close proximity to potential source
areas was investigated using DPT A total of four DPT borings were installed at AOC-Ritas Draw.

G - - Fe.

Offices throughout the U S , Canada and Overseas
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TABLE 1
SOIL ANALYTICAL RESULTS
AOC-RITAS DRAW
HOLLOMAN AFB, NEW MEXICO
MAY 21, 1998

SampleID | RITA- RITA- | RITA- | RITA- | RITA- | RITA- | RITA- | RITA- RITA- RITA- | RITA- | RITA-

1-2 1-9 1-15 1-20 22 25 212 | 2-12pUP | 2418 3.2 42 48
Depth (ft) 2 9 15 20 2 5 12 12 18 2 3 s
VOCs-EPA SW-846 Method 8260A (ug/kg)
Acetone 151,BL 16 13 10J 17J 1J 20 23 25 12J 16J 18]
Methylene 270BL | ND<50 | ND<50 | ND<50 | ND<50 | ND<50 | ND<S0 [ ND<50 | ND<50 | ND<50 | ND<SO | ND<50
Chloride
Bumoe | ND<20 | ND<20 | ND<20 | ND<20 | ND<20 | ND<0 | ND<20 | ND<20 | ND<20 | ND<20 | ND<0 8 4
(MEK)
All others ND ND ND ND ND ND ND ND ND ND ND ND
SVOCS-EPA SW-846 Method 8270B (ug/kg)
All analytes |  ND ND ND ND | ND ND ND ND ND ND = =5
Nitroaromatics and Nitramines-EPA SW-846 Method 8330 (vg/g)
All analytes | ND ND ND ND | ND ND ND ND ND ND ND ND
TAL Metals-EPA SW-846 Methods 6010B/7471A (mg/kg)
Arsenic 18B 20 1.5B 12B ND<50 | ND<10 174 9.1 11B 0 98B 0 80B 1 4B
Cadmium ND<10 037B 039B | ND<10 | ND<25 | 0084B 017B 016B 013B ND<10 | 017B 015B
Lead 1.9 51 53 039B | ND<15 0.71 0.79 ND<0.60 089 048B 20 12
Antimony 1.8B 1.5B 17B 1.9B 2.6B ND<1.0 17B 1 6B 1 6B 1 6B 090B 17B
Selenium ND<1 0 13 ND<10 | ND<10 | ND<25 | ND<050 | 056B 053B ND<10 | ND<IO 061 ND<] 0
Thallum ND<2.0 1.1B ND<20 | ND<2.0 19B ND<I0 | ND<20 | ND<20 | ND<20 | ND<20 | ND<10 | ND<20
Silver ND<20 | ND<20 | ND<20 | ND<20 | ND<20 | ND<10 | ND<20 | 075B ND<20 | ND<20 | ND<10 | ND<20
Aluminum 2,270 11,800 12,600 1,390 478 1,680 944 979 2,350 994 3,540 2,220
Barium 266 793 290 273 10.7 154 93 92 22.0 10.9 102 44
Berylium | ND<040 0.61 067 ND<040 | ND<040 | 0.11B | ND<0.40 | ND<040 | ND<040 | ND<040 025 ND<0 40
Calcium 164000 | 154000 | 179000 | 146000 | 199000 | 15400 | 168000 | 164000 | 136000 | 146000 | 67.600 | 136000




TABLE 1 (Concluded)
SOIL ANALYTICAL RESULTS
AOC-RITAS DRAW
HOLLOMAN AFB, NEW MEXICO

MAY 21, 1998

SampleID | RITA- | RITA- | RITA- | RITA- | RITA- | RITA- | RITA- RITA- | RITA- | RITA- | RITA- | RITA-

1.2 19 1-15 1-20 22 25 212 {2-12DUP | 218 32 42 43
Depth (ff) 2 9 15 20 2 5 12 12 18 2 2 8
TAL Metals-EPA SW-846 Methods 6010B/7471A (mg/kg) (continued)
Cobalt 091B 35 4.1 ND<20 | ND<20 | 046B 064B 13B ND<20 | ND<20 14 13B
Chromium 31 148 145 42 ND<20 39 18B 24 18B 15B 45 198
Copper 1.4B 5.0 47 ND<40 | ND<40 | 049B 078B 1.2B ND<40 | ND<40 198 1 8B
Iron 326 2,240 6,680 1,190 888 1,160 3,940 5,200 1,480 569 3,960 2,500
Potassium 484B 3,150 3,280 325B | ND<1,000 | 388B 259B 355B 4798 208B 955 540B
Magnesium | 2,830 7,290 5,600 735 611 764 468 471 1,090 718 2,530 2,600
Manganese 477 993 232 129 5.3 171 96 11 16.7 157 808 238
Sodumn ND<1,000 | 798B 1560 | ND<1,000 | ND<1,000 | ND<500 | ND<1,000 | ND<1,000 | ND<1,000 | 480B 920 1,310
Nickel 24B 11.0 115 2.9B ND<8 0 18B ND<8 0 1.6B 15B 1.2B 398 2 5B
Vanadum 8.5 210 17.5 24 1 1B 3.0 228 169 36 2.1 70 52
Zine 62 258 28.4 3.8B 13B 3.1 26B 33B 49 33B 90 75
Mercury ND<0033 | ND<0033 | ND<0.033 | ND<0033 | ND<0033 | ND<0.033 | ND<0033 | ND<0033 | ND<0033 | ND<0 033 | ND<0033 | ND<0 033

mg/kg
ND

SVOCs
TAL

ug/kg
VOCs

Indicates compound not detected at or above the RL
Estimated result, result is less than RL

Method blank contarmination The associated meth

Feet

Estimated result, result is less than RL
Milligrams per kilogram

Not detected

Reporting lumt
Semivolatile organic compounds
Target Analyte List
Micrograms per kilogram
Volatile organic compounds

od blank contains the target analyte at a reportable level




TABLE 2
GROUNDWATER ANALYTICAL RESULTS
AOC-RITAS DRAW
HOLLOMAN AFB, NEW MEXICO
MAY 21, 1998

Sample ID RITA-3-GW-7 RITA-3-GWDP-7 RITA-4-GW-8
VOCs-EPA SW-846 Method 8260A (ug/L)

Benzene ND<10 ND<l1 0 0271
Ethylbenzene ND<1 0 ND<1 0 022]
2-Butanone (MEK) ND<50 ND<50 1.2]
4-Methyl-2-pentanone ND<5.0 ND<50 0723
Toluene ND<1.0 ND<1 0 029]
Xylenes (total) ND<1.0 ND<1.0 0.88J
All others ND ND ND
SVOCS-EPA SW-846 Method 8270B (g/L)
All analytes ND ] ND ND
Nitroaromatics and Nitramines-EPA SW-846 Method 8330 (ug/L)

All analytes | ND | ND ND
TAL Metals-EPA SW-846 Methods 6010B/7470A (mg/L)

Arsenic 0032 0.029 0017B
Cadmium ND<0 010 00012B ND<0 010
Lead ND<0 014G ND<0 015G ND<D 014G
Antimony 0.034 0036 0.032
Selenium ND<0.026G ND<0 023G ND<0.017G
Thallhum ND<0 020 ND<0 020 ND<0 020
Silver ND<0 10 ND<0.10 ND<0.050
Aluminum ND<10 ND<1 0 ND<0 50
Barium ND<0 10 ND<0 10 ND<0.050
Berylhum ND<0 020 ND<0 020 ND<0 010
Calcium 828 823 799
Cobalt ND<0 10 ND<0 10 ND<0 050
Chromium ND<0 10 ND<0 10 ND<0.050
Copper ND<0.20 ND<0.20 0.014B
Iron ND<1 0 ND<1.0 063
Potassium 632 638 54.6
Magnesium 1,840 1,830 1,660
Manganese 013 011 036
Sodium 11,600 11,600 9,490




TABLE 2 (Concluded)
GROUNDWATER ANALYTICAL RESULTS
AOC-RITAS DRAW

HOLLOMAN AFB, NEW MEXICO

MAY 21, 1998

Sample 1D RITA-3-GW-7 RITA-3-GWDP-7 RITA-4-GW-8
TAL Metals-EPA SW-846 Methods 6010B/7470A (mg/L) (continued)
Nickel ND<0 40 ND<0 40 ND<0 20
Vanadium ND<0 10 0042B ND<0 050
Zinc ND<0.20 ND<0.20 ND<0.10
Mercury ND<0 00020 ND<0 00020 ND<0.00020

< Indicates compound not detected at or above the RL.

B Estimated result; result 1s less than RL

G Elevated reporting lumt  The reporting lurut 1s elevated due to matrix mterference.

J Estimated result, result 1s less than RL

mg/L Muilligrams per liter

ND Not detected

RL Reporting lumt

SVOCs Semivolatile organic compounds

TAL Target Analyte List

ug/L Micrograms per liter

VOCs Volatile organic compounds
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RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-3-2

Portions of: RCRA Facility Investigation Report ERP Site No. DP-62, Ritas Draw
Holloman Air Force Base, New Mexico, Bhate Environmental Associates, Inc.,
August 2004

NationView Project No.: 8090006 July 2009 Appendix B-3-2



DP-62, RITAS DRAW

RCRA FACILITY INVESTIGATION REPORT

ERP SITE NO. DP-62, RITAS DRAW
HOLLOMAN AIR FORCE BASE, NEW MEXICO

Prepared for:

49CES/CEV
Holloman Air Force Base
New Mexico

Under Contract To:

U.S. Army Corps of Engineers
Omaha, Nebraska
Under Contract No. DACA45-03-D-0012
Delivery Order No. 05, WAD 03

Prepared by:

Bhate Environmental Associates, Inc.
1608 13" Avenue South, Suite 300
Birmingham, Alabama 35205

Bhate Project No. 9030024.03

August 2004

Bhate Project No.: 9030024 August 2004
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TABLE 4

VOC and SVOC CONCENTRATIONS IN SOIL SAMPLES
DP-62 RITAS DRAW

HOLLOMAN AFB, NEW MEXICO

. Sample ID
Constituent of Concern P
DP62-SB01-5 DP62-SB01-5A DP62-SB02-5 DP62-SB03-5 DP62-SB04-5
Date Sampled 3/31/2004 3/31/2004 313112 3/31/2004 3/31/2004
| ND ND
RS BT
| ND | ND

Notes:

1. All results measured in mg/kg

August 2004

. ND - Not detected below detection limit

. VOCs were analyzed by EPA Method 8260B
SVOCs were analyzed by EPA Method 8270C
. DP62-SB01-5A is the field duplicate sample

Page 1of 1




RCRA METALS and TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS IN SOIL SAMPLES

TABLE 5

DP-62 RITAS DRAW

HOLLOMAN AFB, NEW MEXICO

3/31/2004

3/31/2004

3/31/2004

’ Sample ID SSL (pg/kg)

(o t of Conce pa/kg

St o DP62-5B01-5 DP62-SB01-5A DP62-SB02-5 DP62-SB03-5 DP62-SB04-5 Residenti
Date Sampled esidential

3/31/2004

1,530

<1,000

3.90E+03

Arsenic ,
Barium 48,356 33,054 40,296 5.45E+06
Cadmium <500 <500 <500 7.41E+04
Chromium* 8,503 3,948 4,111 2.34E+05
Lead <500 <500 <500 4.00E+05
Mercury <140 <140 <140 1.00E+08
Selenium 1,764 2,219 3,866 3.91E+05
Silver <500 <500 <500 3.91E+05
C06 - C10 <3,000 <3,000 <3,000 <3,000 <3,000 NA
C10-C22 <3,000 <3,000 <3,000 <3,000 <3,000 NA
C22-C36 <5,000 <5,000 <5,000 <5,000 <5,000 NA
Total (C6 - C36) <4,000 <4,000 <4,000 <4,000 <4,000 893,333
Notes:

. Hg/kg - Micrograms per kilogram
. Concentrations are on dry-weight basis

. Soil screening levels (SSL) for C10 - C36 are averaged TPH values of Diesel#2/crankcase oil, #3 and #6 fuel oil, and Kerosene and jet fuel in the NMED TPH Screening Guidelines,

_ * 8SLs for chromium were calculated conservatively based on chromium (VI) toxicity values.

1
2
3
4. SSLs are based on ingestion, outdoor inhalation, and dermal contact.
5
6

. The lab concentrations were reported on a wet-weight basis. The detected concentrations were converted to dry-weight basis using the following relationship.

o
Ci=C, | 1+—=
P

7. DP62-SB01-5A is the field duplicate sample

=]

9. TPH was analyzed by EPA

August 2004

Method 8015

where,
Cy
Cw
v
Pb

. Metals were analyzed by EPA Method 6010B/7410A

concentration on dry-weight basis

= concentration on wet-weight basis

water content (0.26 g/cm>-soil)
bulk density of soil (1.55 glcm®)

Page 1 of 1




RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-3-3

Portions of: Final Permit Decision: Class Il Permit Modification for No Further Action
Status for 7 Solid Waste Management Units/Areas of Concern, Holloman Air Force
Base, New Mexico Environment Department, November 29, 2005

NationView Project No.: 8090006 July 2009 Appendix B-3-3



State of New Mexico
ENVIRONMENT DEPARTMENT

Water and Waste Management Division 2N
Harold Runnels Building W
1190 St. Francis Drive, P.O. Box 26110 ,

Santa Fe, New Mexico 87502-6110
Telephone (505) 827-1758

RON CURRY
BILL RICHARDSON
GOVERNOR FaX (505) 827'0310 SECRETARY
www.nmenv.state.nm.us DERRITH WATCHMAN-MOORE

DEPUTY SECRETARY

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

November 29, 2005

Ms. Debbie Hartell

Chief, Environmental Flight

49 CES/CEV

550 Tabosa Avenue

Holloman AFB, NM 88330-8458

RE: FINAL PERMIT DECISION: CLASS Il PERMIT MODIFICATION FOR NO
FURTHER ACTION STATUS FOR 7 SOLID WASTE MANAGEMENT
UNITS/AREAS OF CONCERN
HOLLOMAN AIR FORCE BASE EPA ID# NM65721224422
HWB-HAFB-04-021

Dear Ms. Hartell:

This letter notifies you of a final permit decision by the New Mexico Environment Department
(NMED) to modify Module 1V of the Resource Conservation and Recovery Act (RCRA) Permit
NM65721224422 issued to the U.S. Department of Defense/Holloman Air Force Base
(DoD/HAFB). DoD/HAFB requested this modification on November 30, 2004. The
modification consists of the approval of No Further Action (NFA) status for seven (7) Solid
Waste Management Units (SWMUSs) located at HAFB near Alomogordo, New Mexico. The
modification is effective thirty (30) days after the date of this letter.

Enclosed is the modification in the form of changes to Tables A and B, Module 1V, Appendix
IV-A. Table A lists SWMUs and Areas of Concern (AOCs) subject to Corrective Action, which
no longer contains the subject 7 sites approved for NFA status herein. Table B lists SWMUs and
AQOCs not requiring corrective action. Also enclosed is a list (Table 1) of the 7 sites approved
for NFA status by this action.



Ms. Hartell
November 29, 2005
Page 2

In accordance with 20.4.1 NMAC, NMED provided public notice and conducted a 45-day public
comment period from September 30 through November 15, 2005, regarding this modification
request. No comments were received from the public during the comment period.

If you have any questions regarding this decision, please contact Mr. Cornelius Amindyas of my
staff at (505) 284-5086.

o Pl

Cindy Padilla
Director
Permits Management Program

CP:ca (HWB)

Enclosures

cc:  J. Bearzi, NMED HWB
W. Moats, NMED HWB
C. Amindyas, NMED HWB
L. King, EPA, 6PD-N
File: Reading and HAFB 05




Table 1. List of SWMUs approved for NFA.

SERIAL NO. SWMU ERP SITE ID | UNIT NAME

10 106 LF-01 Main Base Landfill

26 136 N/A Building 1119 Washrack Drainage Area
28 139 N/A Lake Holloman

29 140 N/A Lake Stinky

32 166 SD-25 MOBSS Drainage Lagoon

45 AOC-FST837 | N/A Building 837 Fuel Septic Tank

62 AOC-RD DP-62 Rita’s Draw Disposal Pit




RCRA FACILITY INVESTIGATION AQC-U, LosT RIVER BASIN
WORK PLAN HoLLOMAN AFB, NEw MEXICO

B-4
OT-37 (AOC-L)

NationView Project No. 8090006 July 2009 Appendix B



RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-4-1

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

NationView Project No.: 8090006 July 2009 Appendix B-4-1



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

DRAFT 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

Under Contract No. DACW45-89-D-0515 with:
U.S. Army Corps of Engineers

Omaha District
Omaha, Nebraska

June 1992

{Mailing Address)

P.O. Box 201088

Austin, TX 78720-1088
[Shipping Address|

8501 North Mopac Blvd.
Austin, TX 78759
{512)454-4797
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Soil and Groundwater Analytes Detected Above
Risk-Based Action Levels at Site 37

Table 4-82

Beryllium SB-37-01 0.78 @ 0.2

Beryllium SB-37-07 0.57 @ 0.2

PCB-1260 HA-37-14 32 € 0.09
Antimony MW-37-01 011 @ 0.01
Antimony MW-37-02 012 @ 0.01
Antimony MW-37-03 011 @ 0.01
Antimony MW-37-04 012 @ 0.01
Arsenic MW-37-05 0016 @ 0.01
Cadmium MW-37-03 0.0055 @ 0.005
Chloroform MW-37-01 0.0074 @ 0.006
Chloroform MW-37-03 0.0063 @ 0.006
Fluoride MW-37-05 2 2

Methylene chloride® MW-37-01 0018 B@ 0.005
Methylene chloride® MW-37-02 0017 B@ 0.005
Methylene chloride® MW-37-04 0.0091 B@ 0.005
Methylene chloride® MW-37-06 0011 B@ 0.005

Note: letunitsmdnmdnomamhmmmuformkuble.

@ = Measured result is less than five times the detection Limit.
Csteeandqnnﬁntionolaulyueonﬁmedbymndodumnmﬂysis.

& Methylene chioride was determined to be a laboratory contaminant in a QA/QC review and is, therefore, not considered to be above
the actioa level in samples from the site.

B = Analyte detected in laboratory blank analysis, no blank subtraction performed.

4-375




HOLE 10, g
DRILLING LOG sB-37-01 |&
1. COUPANT MAE D ADIAN  CORPORATION 2 ORULNG SURCMRT S ) ) THWEST ENG INC |72 sems
SR 0L | OMAN AFB RI/FS FOR 29 SITES|*'*™™ 37
SMETFRUE ART VALTIERRA 6. WAMUFACTURER'S DESGMTON OF DRLL 1651 ) OW—STEM AUGER
10. DATE STARTED 26 SEP 91 11. DATE mﬂzs SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
13. DEPTH DRILLED INTO ROCK 16. DEPTH 10 WATER AND ELAPSED TWWE AFTER DRILLING COMPLETED
14 TOTAL DEPTH OF WOLE () £4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 13, TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. gw
%
22. DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23. SIGNATURE OF MSPECTOR
GROUT ACD
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERULS RESULTS OR CORE BOX NO. | SAMPLE NO. |  COUNTS REMARKS /RECOVERY
[ b c 4 (] 1 9 h
—{SILTY SAND: Tight brown (SYR 6/4), dry, |HS=0.0ppm 1.9.3.2  |1.7/20 ff =
—lpoorly graded, crumbiy, soft. (SM) =
— o
. =
2—}tan (10YR B/2), caliche ot 2).0 ft. —
- HS=0.0ppm 91JULH037}4,13,31,48|2.0/2.0 ft -
_ e =
>3 =
4 —ICIAYEY SIT: brown (SYR 5/6), firm/hard =
—pamplo. gypsum crystals/spots, white —
—4spots, moist. (MH) &
5] HS=0.0ppm 7,17.21,30(2.0/2.0 ft =
6 =
7 —] =
-—_- HS=0.0ppm 7.17.18,21}2.0/2.0 1t =
- 8 ——SIITY SAND: fan (10YR B/2) fo light brown (=
s —Jorange (SYR 8/4), some caliche, dry, o
i ~{crumbly, poorly groded. (SM) =
¥ 9— —
: -
WM HOLLOMAN AFB RI/FS FOR 29 SITES  |"™™ sB-37-01




HOLE NO. g
DRILLING LOG s-37-01 |% l
s 2
ROECT oL LOMAN AFB RI/FS RePA acolor 2 ‘s
FIELD SCREENING | GEOTECH SAMPLE | ANALYIICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
0 b c d L] i 9 h
- — HS=0.0ppm 31JULHO37(9.50+ 1.0/2.0 1t — l
- 4 -002 —
—SAND: cleon, brown and olive, mottied, —
- :“__ hord (not really caliche), crumbly, dry to (=
—stightly moist. (SP) -— l
12— —
13— = I
14— — I
15 —JcAvEY SILT: brown (SYR 5/6). high HS=0.0ppm 4.5.17.27 —_
—{plosticity, white spots/sireaks, olive zone —
Tlabove sand. (MH) = l
16— —
:SAND: clean, fine to very fine, almost —
17_—_' white, moist. (SP) — l
18— — ‘
93 -
E 6,27.39, — l
20 _smo. as above: tan (S5YR 8/4). 50+ o 20044 -
- =
22 =
23— — '
24—} == '
25— =3 l
26— ==
27— — I
- =
M LOLLOMAN AFB RI/FS FOR 29 SITES  [*™** SB-37-01 l




DRILLING LOG

HOLE NO.
SB-37-02

1. COMPANY WME o A N JAN CORPORATION

2. DRULKG SWENTRCTR S ) ) THWEST ENG INC [ 2

SHEET 1

F2409

SHEETS
SMITHOL OMAN AFB RI/FS FOR 29 SITES|* ™™ 37
5 NUE OF BRURR ART VARTIERRA 6 MAMUFACTURER'S DESGAATON OF DRLL 15 | OW—-STEM AUGER
7. ﬁ‘&ﬁ‘?&“‘“"‘m ¢ | BOREHOLE DIA.: 7.9 8. HOLE LOCATION 688436.70(Y), 539049.78()()
9. SURFACE ELEVATION 4082.57
10. DATE STARTED 26 SEP 91 11. DATE mbze SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
13. DEPTH DRILLED INTO ROCK 16. DEPTH 1O WATER AND ELAPSED TINE AFTER DRALNG COMPLETED
14 TOAL DEPTH OF WOLE g f4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS [ METALS OTHER (SPECHY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. mwz
%
22. DEPOSITION OF HOLE BACKAILLED MONITORING WELL OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
GROUT HTH
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. |  COUNTS REMARKS /RECOVERY
0 b c 4 (] t 9 h
i l — 1.5.2.9 no sample, no |-
£ 14 = recovery —
R - -
Ppegt [—
il 1—] —
i = -
e ] o
RIRE - =
1 2 — -
1 : |l — [
] — L
Tty —~ISILT: very pole orange (10YR B/2), low HS=0.0ppm 91JULHO37|10,22,22, |8.0/2.0 ft =
[RERA 3_: plosticity, dry, white specks. (ML) ~003 32 =
L ==
] = -
| =] -
i ] i
L y B
IRRRA — -
Rt ~ -
1t — =
] 5 —] —
Il —IsILT, os obove. (ML) HS=0.0ppm 30,33,29, 1.7/2.0 1t .
RERR - =
Hil = =
1 —]
{1 6 — __
i — =
il .8 =
1 7 — =
I i [
I: ': I: S_E?:Igy.ku;/gt;-ov(egljale yellowish—brown HS=0.0ppm %3,25_25, 1.8/2.0 ft =
RN ] —
RIRL - =
il 3 =
i 9— .
At = -
AR - —
It =
I I 2l
POET LOLLOMAN AFB RI/FS FOR 29 SITES WL W 5g—37-02




12408

DRILLING LOG *s8-37-02

ROECT L) LOMAN AFB RI/FS e gl p S

FIELD SCREEMING | GEOTECH SAMPLE | AMALYTICAL BLOW
DEPTH DESCRIPTION OF MATERALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
Q b € d ] f 9 h
L —]SILT, os above. (ML) HS=0.0ppm 91JULHO37]17.9.16,11| 1.7/2.0 ft
it — -004
Pyt —
|5 B4 11 =1
L. —]SAND: light brown (SYR 6/4), fine to very
—lfine groined. poorly graded, dry. (SP)

12—

13—

14—

135 SAND: greyish—orange (10YR 7/4), coarse [HS=0.0ppm 17,18,11, [1.6/2.0 ft

fo fine grained, some small gravel, well 20

graded, dry. (SP)

-t
[s )]

|lll lllll'llll

CLAY: moderate brown (SYR 4/4), medium
to low plasticity, hard, gypsum crystals.

(cv)

®» 9
Liieg

-
w

IlllllllllTlllllllll

CLAY, as above.

N N N N
& w N -

o
llll'llllllllllllllllllllllll

CLAY: dark reddish—brown (10R 3/4), high|HS=0.0ppm

19,20,31, | 1.5/2.0 f
plasticity, hard, moist. (CH) 50 e

N
o]

N
~

no_groundwoler encountered, 0= 270 1
CME-S5S cen't drill through hard clay

7”IHIIII|IllllllllIIIIIIIIIHII|HllllllllIlllllillllllll'ﬂll“lllllllllllllllllllllll

MO 6| LOMAN AFB RI/FS FOR 29 SITES  |*™" SB-37-02




HOLL HO. g
DRILLING LOG s8-37-03 [%
1. COUPNY WME R ADIAN  CORPORATION 2 ORLNG SUBCOMRCTR S U THWEST ENG INC o2 s
SROITL 0| OMAN AFB RI/FS FOR 29 SITES|"'*™™ 37
% W2 O BRLIE ART VALTIERRA B MATACTIRERS DESOMTON OF BRI O LOW—STEM AUGER
3 SIS D TYPES OF ORIUNG | BOREHOLE DIA.: 7.5 8. HOLE LOCATION
AND SAMPUNG EQUPNENT 688957.31(Y), 539260.17(X)
9, SURFACE ELEVATION 4085 89
10. DATE STARTED 26 SEP 91 11. DATE CMLHEDZG SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNOWATER ENCOUNTERED
13. DEPTH DRILLED INTO ROCK 15, DEPTH 70 WATER AND ELAPSED TINE AFTER DRWLLING COMPLETED
14, TOTAL DEPTH OF WOLE 1 7 ¢4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SANPLES DISTUREED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS vo¢ METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. TOTAL CORL
RECOVERY
4
22. DEPOSITION O HOLE BACKFILLED MONTTORING WELL OTHER (SPECIY) | 23. SIGNATURE OF INSPECTOR
GROUT ACD
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SAMPLE NO. |  COUNTS REMARKS /RECOVERY
o b ¢ ¢ . t 9 h
_|SAND: greyish—oronge (10YR 7/4), very HS=2.5ppm 1JULH037(10,12,10,9]2.0/2.0 ft -
~Jfine, mois!, loose, crumbly, céean, poorly -005 |—
:grcdod. (SP) -
| — ——
" - -
2": brown/ton (10YR 6/6). ESi
E H5=0.0ppm 10,17,9,14 [2.0/2.0 ft =
3—: changes to a fine to very fine, ton (10YR )_-.—
I —18/2) sond, hard (no! quite caliche) sond. -
Hiee] =
— —
- —
5—_ changes fo on orange—pink (5YR 8/4) HS=0.0ppm 2,7,9,12 |2.0/2.0 ft ==
- color. E
6—] =
7 —] =
| — HS=0.0ppm 1JULHO037(8,20.22,2312.0/2.0 ft -
-] -006 -
8 — S
— —
= =
PR -
MIT LOLLOMAN AFB RI/FS FOR 29 SITES ML M. SB—37-03




F2ia

DRILLING LOG o B—37-03

HOLLOMAN AFB RI/FS ik el

FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
[ b c d (] f 9 h

3.13,11,13]2.0/2.0 ft

PROJECT

HS=0.0ppm

—

CLAYEY SILT: brown (SYR 5/6). firm to
stiff, high plasticity, white spois or
mottles, sondy gypsum crystals. (MH)

I
Ll

»

(8]

jiil Illlllllllllll

18,25,15, [2.0/2.0 ft
16

HS=0.0ppm

-
(o]

SILT: tan (10YR 8/2). coliche, crumbly,
hard. (ML)

-
~N

TD= 17 f¢

[o1]

Illlllllll

—_
o

[V
—_

5]
T

N
N

[N
w

|lllllllll|lll|

N
&~
|lll|

N
wn

N
o
lllltlllllllll

~N
~

Illllll‘llll||IlIlllll‘llll‘lIIlllllllllll‘Illl‘llll‘IHI‘IIII‘HII‘IHI‘ll]l|IHI‘HII

POKCT LIOLLOMAN AFB RI/FS FOR 29 SITES ML SB—-37~03




DRILLING LOG ~E
SB-37-04 -
I CUPMY MU RADIAN CORPORATION [ oruse SRR 5.0,y THWEST ENG INC |35 swems
3 RECTHOLLOMAN AFB RI/FS FOR 29 SITES|" W™ 37
S M OTORUX ART VALTIERRA B WAFACTIRER'S DESGUTON OF R L OLLOW—STEM AUGER
9. SURFACE ELEVATION 4078.51
10. DATE STARTED 26 SEP 91 11. DATE mozs SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 21 fi blg
13. DEPTH DRILLED WTO ROCK 16. DEPTH TO WATER AND ELAPSED TINE AFTER DRILUNG COMPLETED
14. TOTAL DEPTH OF HOLE 22 ft. 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL AMALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 2. ;(t)TM. CORE
COVERY
2
22. DEPOSION OF HOLE BACKRILLED MONTTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
GROUT HTH
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
[ b c d ] f 9 h
N —{SILT: very pale orange (10YR 8/2), low HS=0.0ppm 39,16,25 [1.7/2.0 ft =
v h —{plasticity, dry, organic debris near top. b=
L —1(ML) =
A e -
1L ] L
INERE! - -
IREAR - —
] - —
)] 2— ==
IRRAR ot b
|NE RN - -
R ~—{SILT: greyish—orange (10YR 7/4). low HS=0.0ppm 11,12,22, |1.9/2.0 ft -
1l —plosticity, dry, some fine sand, caliche 32 —
: : ll 3—“_onors. (ML) —
1] - —
{11! — —
el 4a— =
M —_ L
[RERA — —
I o 5 =
tifrf] S—sir, as above. HS—0.0ppm 1JuLHo37]20,37,29, |2.0/2.0 # =
} : : -] -007 21 —
e = —
| — —
e 6 - —_
Lyt — -
Hpegt = =
Hi] 7 e
:SAND: greyish—orange (10YR 7/4), HS=0.0ppm 17,37,31, |1.5/2.0 ft -
8—- silt and very fine groined ssilt and, poorly 34 =
qgrodnd, dry, white specks, non—plastic. I
(sp) =
9—] ==
PRICT IOLLOMAN AFB RI/FS FOR 29 SITES MLK. SB-37-04




F2410

DRILLING LOG M B-37-04

AT HOLLOMAN AFB RI/FS N Tl Sens

FHELD SCREENMG | GEOTECH SAMPLE § ANALYTICAL BLOW

DEPTH DESCRIPTION OF MATERIALS RESWTS OR CORE BOX NO. § SAMPLE NO. COUNTS REMARKS /RE COVERY
[] b c d L] ! 9 h

__ISAND: white (N9), very fine groined, poorly 37,50 0.3/2.0 ft
—{graded, dry. (SP no sample, no
] recovery

11—

12—

13—

14—

15 SAND, os above. (SP) S0 no sample. no

llllIIHIII”IIHHIHIIIIIIIIIITIlIHI|IIII|IIII'|IH

N

| recovery

16=—]
—JCLAY: very dork red (SR 2/6), high 91JULH037{8.12,13,25 [somple 20-21 ft
:phsﬁcdy. moist, some gypsum. (CH) ~008 for anglysis

21 —{SAND: white (N9), very fine grained, poorly water at 21 ft bgl

------- —{graded, wet, some silt ond clay. (SP
0] To= 22.0 ft
23—

5 b 5
Illllllllllllllllll'llll

N
~

lll]llllll”l]IUIIIIITIIIIIIIIII|

MOIT OLLOMAN AFB RI/FS FOR 29 SITES WU N SB—37-04




DRILLING LOG e
SB-37-05 =
1. CoWPAY MUE D ADIAN CORPORATION 2 DRUNG SUENTRCTR SOUTHWEST ENG INC |33 sams
; T . LOCATION
LML) | OMAN AFB RI/FS FOR 29 SITES|" ™™ 02
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
- ALEX SANCHEZ I HOLLOW—STEM AUGER
7, ituzgss:rugwnz:[sm%ummnc BOREHOLE DIA.: 7.5 8. HOLE LOCATION 686248.02(Y), 538052.73()()
9. SURFACE ELEVATION 407 6 36
10. DATE STARTED 26 SEP 91 1. DATE COWLET[DZG SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
13. DEPTH DRILLED INTO ROCK 16. DEPTH T0 WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED
14, TOTAL DEPTH OF HOE 42 () £4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTUREED 19, TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. TOTAL CORE
RECOVERY
%
22. DEPOSITION OF HOLE BACKFILLLD MONITORING WILL OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
GROUT ACD
FIELD SCREENING | GEOTECH SAMPLE | AMALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. |  COUNTS REMARKS /RECOVERY

Q b < d o t 9 h
—|SAND: ton/orange, clean, very fine, dry, HS=0.0ppm 91JULHO037]2,5,7,10 1.0/2.0 1t ==
—Jcrumbly, poorly graded, roots. (SP) -D09 L
— —

1—] =
- =
2— —
IS SaND: Grown (5VR 674), g moliies,| HS=0.0ppm 3.13.22,30[2.0/2.0 11 -
i 3__— crumbly, moist, slighily hard. (SM) -
i =
== HS=0.0ppm 2.0/2.0 ft =
= =
.| 6— =
| — -

11 7= -
—{SAND: fan and brown (5YR 6/4) zones, HS=0.0ppm 5,19,21,26 {2.0/2.0 ft —
~—cleon, fine to very fine, poorly groded, -

8":moisl, crumbly. (SP) =
. —
HOLE NO.
["m‘ HOLLOMAN AFB RI/FS FOR 29 SITES 1L¥. SB—37-05




DRILLING LOG e
SB-37-05 = l
MOET  LOLLOMAN AFB RI/FS INSPECTOR - :s;rmz Zsms
FIELD SCREENING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SANPLE NO. COUNTS REMARKS /RE COVERY l
] [ ¢ 4 ° f 9 h
e - 91JULKO37 —
F - ~010 -
1 1=——1SAND: tan (10YR 8/2), very fine, hard HS=0.0ppm 1,10,26,27 |2.0/2.0 ft =
—(almost caliche), poorly graded. crumbly. -
L 3(sP) [
- =3 —
13— == l
14_—_:— — I
}..'. {15 _ISAND: brown (5YR &/4), cleon, fine io HS=0.0ppm 20,38,50, |2.0/2.0 ft —
—ivery fine, poorly graded. (sP) 16 not agble to obtain |— l
— scample —
16— —
17 : 0= 17.0 ft —_— l
. X
fig=] el
20— = l
_ =
— =
21— = l
22— =
23— - l
24— — I
Z— — '
26— =
= =
27— i
PROJLCT
HOLLOMAN AFB RI/FS FOR 29 SITES  |**™ SB-37-05 l




HOLE NO. 3
DRILLING LOG SB-37-06 |°
! COUPANT MUE RADIAN CORPORATION 2. DRLUNG SIBCNRACTR SOUTHWEST ENG INC |03 sums
»MITHOLLOMAN AFB RI/FS FOR 29 SITES|* %™ 37
% MEC DR ART VALTIERRA ©. MAWFACTIRER' DESGHATIN OF DRLL 1OLLOW—STEM AUGER
7. ﬁsszlgu&néu:rmu:lwm OREHOLE DIA.: 7.9 8. HOLE LOCATION 685990.06(Y), 53801 8.92()()
9. SURFACE ELEVATION 4075 62
10. DATE STARTED 27 SEP 91 11. DATE m927 SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 7 4 ¢4 | gl
13, DEPTH DRRLED INTO ROCK 16. DEPTH T0 WATER AND ELAPSED TINE AFTER DRILUNG COMPLETED
M. TOTAL DEPTH OF WOE 35 ¢4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18, GEOTECHNICAL SAMPLES DISTURBED [ UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS [T METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECITY) | 21. ;g& (':ga:
) %
22. DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
GROUT HTH
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
° b < d ] t 9 h
HHN —|SILT: very pale orange (10YR 8/2), low HS=0.0ppm 3,8,12,14 {1.5/2.0 ft s
R —{plasticity, dry, very soft. (ML) =
el = —
1L I— =
] =] =
R ol =
] = =
1] 2 — —
i = =
: l, l ~—4SILT: os above. HS=0.0ppm 91JULHO37{5,15,12,1311.8/2.0 t :
Pfife =] -011 =
] 3= —
] i L=
] = [
It ) e
1 4 — .
A - s
] — =
1] — e
1] = -
SRR 5_:CLAYEY SILT: light brown (5YR 6/4), HS=0.0ppm 2.0/2.0 ft —
Lt —{mottled with while gypsum sond, medium |—
: : : :pucsncuy, dry, soft. (ML) L
THH = =
i — [
= =
] 7 = s
....... :SAND: very pale orange (10YR 8/2), very 19,30,50 }1.0/2.0 ft it
_____ —{fine groined, poorly graded, rust stains. —
------ 8—](sp) =
9—] (==
ﬂ =
..... - [
POLIT HOLLOMAN AFB RI/FS FOR 29 SITES LN SB—-37-06




DRILLING LOG
ILLI sB-37-06 |-
INSPECTOR SHEET 2
HOLLOMAN AFB RI/FS aTHl e 5
FELD SCREENING | GEOTECH SAMPLE ANALYTICAL sLow
DEPTH OESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
b < d ® 9 h
—{SAND: as acbove. HS=0.0ppm 17,9.4,9 1.5/2.0 ft | —
11— —
:SILTY SAND: as above. —
12— —
13——_ =
14— -
15 —ISILT: tight brown (5YR 6/4) and very pale [HS=0.0ppm 13,1724, i
—Jorange (10YR 8/2), low plasticity, dry. soff 23 —
—Isoft. (ML) =
L n—
17— —
18— =
19— —
20 TISANDYR SILT, with clay: light brown (SYR HS=0.0ppm 12,18,36, -
—15/6), medlum plasticity, maist, firm, sond 50 —
—Jincreases with depth. (ML) =
21— —
22— ==
23—] —
24=] -
25——]siLTY SAND: light brown (5YR 5/6), very |HS=0.0ppm 91JuLH037|13,15,25, =
—Jfine grained, poorty graded, non-—plastic, -012 30 —
| —fmoist, soft. (SM) -
126—] -
27— =
_{ —

]’”“' HOLLOMAN AFB RI/FS FOR 29 SITES

W W. SB-37-06




F2411t

DRILLING LOG " SB-37-06
AT HOLLOMAN AFB RI/FS S el s s

3

DESCRIPTION OF MATERIALS
<

o

RESULTS
d

FIELD SCREENING | GEOTECH SAMPLE

OR CORE BOX NO.
[}

ANALYTICAL BLOW
SANPLE NO. COUNTS REMARKS/RECOVERY

o1 N
“ o ®

(7]
N

W
'S

(%)
wn

SILTY SAND, as above.

illllllllllllll|l1|l

lllllTllll

SILTY SAND: as above, wet.

(]
~

HS=0.0ppm

HS=0.0ppm

24,50

waler at 34.0 ft bgl

X
o
Illll llllllllllllll

> & d & & & 3
llllllllllllH|Illlllllllllllllllllllll

»
(8]

TD= 37.0 fi

Illlllllllllllllll]lll]l

llllllIll'llll‘lTllIlIlllllllllll]'lllllll]l‘llllllllllllll'lllll

POECT LIOLLOMAN AFB RI/FS FOR 29 SITES

HE W SB—-37-06




DRILLING LOG .
MW-37-01 |
I A N o R DTAN CORPORATION - DRUNG SUCNRCTR S O UTHWEST ENG INC |8 s
P PUIHOLLOMAN AFB RI/FS FOR 29 SITES]|* wemon -37
*MEORUR ART VALTIERRA 6 WAWFACTIRER'S DESIGHNATION OF ORaL HOLLOW-STEM AUGER
1. fgsﬁmgmn%m QREHOLE DIA: 7.5 8. HOLE LDCATION 686025.10(Y), 537843.13(X)
W RN 4076.08
10. DATE STARTED 27 SEP g] 11. DAY m027 SEP 91
12. OVERBURDEN THICKNESS 1S. DEPTH GROUNDWATER ENCOUNTERED 28 5 ft bgl
13. DEPTH DRILLED INTD ROCK 16. DEPTH T0 WATER AND ELAPSED TINE AFTER DRILUNG COMPLETED
04 NOV 91 31.64 ft bq
14. TOTAL DEPTH OF HOLE 36 ” 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDIS')!('lm 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS YOC METALS OTHER (SPECJFY) OTHER (SPEC!TT) OTHER (SP!CITT) 21, ;‘E);#V[ (’:git[
%
22. DEPOSITION OF HOLE BACKAILLED MONITORING WELL OTHER (SPECIFY) 23, SIGNATURE OF INSPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
Q b ¢ d L] f 9 h
3 SILTY SAND: light brown, very fine, 4.0/5.0 ft -
A crumbly, moist, poorly graded. (SM) -
1 1 —
FH] - =
TIT 3 ——Isanov S Tan (TOYR_&72), some caliche, —
; : : :dry, crumbly, low plasticity. (ML) —
: Hi P e 5"
1t — —
]t — -
il 3 -
T T 5 —|SAND: “orange—pink (5YR 8/4), clean, fine 3.5/5.0 ft —
o i —{lo very fine, loose, crumbly, poorly groded, =
—{homogeneous. (SP) —
6— —
7— ==
8— =
9—] —
= —
™" HOLLOMAN AFB RI/FS FOR 29 SITES |®® Mw—37-01




DRILLING LOG o
MW-37-01 |*
PROJECT
HOLLOMAN AFB RI/FS e Keple s
FIELD SCREDNMING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH OESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
a b c d . t 9 h
—{CLAYEY SILT: brown (5YR 5/6), meduim fo -4.5/5.0 ft
TJhigh plosticity, white spots/mottles (gypsum —
Jerystals??), firm, moist, medium foughness &
11— (um) =il
12— =
—:J —
133 =
) VA TISAND: Srewn (3VR 5785 Tme o very T =
ot —{clean. (SP) —
EFadar - D: ton (10YR 8/2), clean, moist, —
e - bly. fine 1 fine, poorl ded, =
ke e, ‘5—_;:?"’;9':110:0‘:. :"::rry col:'i:h:ozsg) grade 3.0/5.0 ft —
e =
R =
+ 17—_changos to brown (SYR 6/4). i
nta E
on 05 o - -
7] SILTY SAND: brown (5YR 5/6)., mois!, very 3.5/5.0 fi =
11. qfino. poorly graded, homogensous, crumbly. —
1T TJ(sm) —
1L 21— =
EEl = =
’._ -} 1. = =
1 1-H 223 s
B =
- 23—1an laminae. ==
1.1 — —
A1Y 24_; —
M -_'L'.W_' 25— 4.0/5.0 ——
~ 1L 26—:: fine to very fine, clean sand zone. -
’_ﬂ 3 =
11 27— [

™ HOLLOMAN AFB RI/FS FOR 29 SITES

HOLE . MW=37~01




DRILLING LOG - 2
MW-37-01 |+
PROJECT
HOLLOMAN AFB RI/FS e ACD g’,‘m3 3m
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SAMPLE NO. |  COUNTS REMARKS /RECOVERY
b c d L} ! 9 h
£ —Jwet ot 28.5° -
29— [
- ~water at 29.64 1 |—
111130 5.0/5.0 ft —
L 31— —
1.1 = -
- - -

. — -
4 1.1132—3 -
= MW037-01~ E
- .-' Wl 33_— 32.5-35.0 ——
XAn - -
% e ‘.-ru 34‘:‘ -:
AEE % - =
// —{CLAY: brown (S5YR 4/4), high plasticity, ===

~{sticky, low toughness, targe gypsum —
/ TJerystais. (CH) —
A - [
36 = TD=36 ft -
37— —
38— =n
39— —
- E
- —
40— -
p -
41— —
42— —
] =
43‘—: —
= =
44——__ —
= -
= —
45— =

"% HOLLOMAN AFB RI/FS FOR 29 SITES

U MW -37-01



DRILLING LOG .
MW-37-02 |=
" MMM RADIAN CORPORATION ? [RURG SIOMAT® SOUTHWEST ENG ING ol -
*PITHOLLOMAN AFB RI/FS FOR 29 SITES|* Locknon 37
* TR ART VALTIERRA " ATICTRGTS SEOTM O U 46| L OW—STEM AUGER
7. SIzEs R 1A D :
w0 suuruws coumgut - [2OREHOLE DIA: 7.5 T 686330.24(Y), 537768.93(X)
9. SURFACE ELEVATION 4057.22
10, DATE STARTED 27 SEP 91 11. DATE m027 SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED ~13 F4 bgl
13. DEPTH DRILLED INTO ROCK 16. DEPTH T0 WATER AND ELAPSED TWE AFTER DRILLING COMPLETED
04 NOV 91 14.54 ft bmp
14, TOTAL DEPTH OF HOLE 21.5 ft 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED uums)r(mm 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS Yoc WETALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. T0TAL CoRE
RECOVERY
22, DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23, SIGNATURE OF INSPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. {  COUNTS REMARKS /RECOVERY
Q b c d ] 3 9 h
EEL —{SILTY SAND: orange-pink (5YR 8/4), loose, 3.0/5.0 1t L
AR —jcrumbly, dry, poorly graded, homogeneous. =
X —J(sM™ -
L o
T —JSANDY SILT (siity somd?): brown (5YR 5/8) =
Fr T]molst, homogeneous, loose, crumbly, low -
: : : 2:plas'lclfy. mottled appecronce. (ML) —
Ak — =
Lie] — [
1 =1 =
HH =
e il .
] = e
el a— [
REEN - =
1] — —
] = =
1] = =L
e 5 —{SAND: brown (SYR 5/6), cleon, very fine, 3.5/4.0 ft =
. ' —{loose. moist, crumbly, poorly graded, L
—{homogeneous. (SP) —
5—_ =
J —
7— =
JSAND: orange—pink (5YR 8/4), very fine to —
TJfine, moist, loose, crumbly, poorly groded, -
8'—_ clean, homogeneous. (SP) -
5 =
9': _L
|™" HOLLOMAN AFB RI/FS FOR 29 SITES |™ ™ mw—37-02




DRILLING LOG o
MW-37-02 |=
PROJECT 5
HOLLOMAN AFB RI/FS e ol s S
FIELD SCREEMING | GEOTECH SAMPLE | ANALYTICAL
DEPTH DESCRIPTION OF MATERILS RESULTS OR CORE 80X NO. | SAMPLE NO. REMARKS /RECOVERY
L b < d (] f h
2l —{harder (notf icose, but not caliche) at 107, 5.0/5.0 1t —
L - TJmoist —
Gl -
125 =
oot -1 >:
L 3 —water ot 12.54 ft [
R 13 —{SAND: brown (SYR 5/6), fine fo maedium, =
EaA Sloou. wet zone at 13 fi1. (SP) =
. z =
e 14—__ very fine to fine, clean, hard, caliche, —
o —{ homogensous, poorly groeded, wet. -
‘-'0 " : P—
152 5.0/5.0 ft ==
e 15—; —
'_'- e “JSAND, as obove: not as hard, very MW037-02 —
e Jsoturcted. 17.5-20.0 =
o 17 —5 —
18— ==
I — -
R =
[ 20— ==
o -l -
- [
| 21— t—
= TD=21.5 11 =
22— —
23— —
24-: =
= =
25— —
=

Jill

=

HOLLOMAN AFB Ri/FS FOR 29 SITES

AW MW —37-02




DRILLING LOG e
MW-37-03 |+
" CMPAYME RADIAN CORPORATION DLW SRR S0 UTHWEST ENG ING .
¥ MITHOLLOMAN AFB RI/FS FOR 29 SITES|* wcsmn 37
MEF IR ART VALTIERRA F WMIICTIRRs DESoutox of R ) ) W _STEM AUGER
2. s#s&ugugs&%um OREHOLE DIA.: 7.5 3. HOLE LOCATION 687430.86(Y). 538441.26(X)
10. DATE STARTED 27 SEP 91 11. DATE MTEDZ? SEP 91
12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 25.6 ft bgl
13. DEPTH DRILLED INTO ROCK 16. DEPTH 1O WATER AND ELAPSED TWE AFTER DRILUNG COMPLETED
04 NOV 91 28.60 ft bmp
14. TOTAL DEPTH OF HOLE 36 ft 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
10. GEOTECHMICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. :gm. CORE
COVERY
%
22. DEPOSITION OF HOLE BACKAILLED MONTORING WELL OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
X HTH
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE O, |  COUNTS REMARKS /RECOVERY
(] b c d (] f 9 h
HE —SILT: very pale orongs (10YR 8/2), low cuttings <
b —{plasticity, dry, very soft. (ML) —
e = =
il 1= e
e = [
] = -
1] &l ..
] 2 —] —
] — =
AL — =
) : -
Wil 3= e
1] i) —
) = -
] - =
1 4 — =
IR RA - =
] — =
THH = =
il S— =
] = =
] - L
o =] =8
777 2 6 =] -
/ :SILTY CLAY: moderate brown (5YR 4/4), SC=0.0ppm cuttings —
e —Jmedium plasticity, moist. (CL) —
/ 7~ —
// 7 —_— -
7 7 —
A - =
L/ - [
/S, 8 — ?
/// 7 : L=
7 ,’/ - =
7/, — i
% 9__ SANDY CLAY: moderate brown (SYR 4/4), SC=0.0ppm cultings P
,’ 7’/ A —{medium plasticity, dry, very fine sand in —
s —fclay. (CL -
/S —
l’"“‘“ HOLLOMAN AFB RI/FS FOR 29 SITES MM MW —37-03




medium plasticity, dry, hard,
sand, gypsum crystals. (CL)

~

(]
'llllllLllJJHlJllJl

(o ]

N
o

very fine

SAND: very pale orange
to very fine gruined,
(sp)

(10YR 8/2), fine
poorly graded, dry.

SC=0.0ppm

CLAY: moderate brown
plosticly, moist, firm. (C

1idd Jll'IllllllllJlHllllJllllU 14414

HHIHII[

(5YR 4/4), high
L)

SC=0.0ppm

DRILLING LOG o
MW-37-03 |*
™™ _HOLLOMAN AFB RI/FS NSPLTR il s s
FIELD SCREENNG | GEOTECH SAMPLE ANALYTICAL BLow
DEPTH DESCRIPTION OF MATERALS RESULTS OR CORE BOX NO. | SAMPLE MO, COUNTS REMARXS /RECOVERY
] b < d ° t 9 h
11—
—CLAYEY SILT: moderate brown (5YR 4/4),
low plasticity, firm, dry, white spots.
12— (ML)
=
e
14—
15 SANDY CLAY: moderate brown (5YR 4/4), |SC=0.0ppm

cuttings; very hard
to dritl.

easier to drill at
19 ft

15,30,50

7,913.11

water ot 25.6 ft bg!

saturagtion ~27.5 ft

IIIIPHTIHH]HH]HHIHTIIlIll]TﬂlIITHI]II]PIII,HI]IHIIIIHI]Illlll”l'lﬂ]lllll

o=

HOLLOMAN AFB RI/FS FOR 29 SITES

W, W=37—03




DRILLING LOG o
MW-37-03 |=
™ _HOLLOMAN AFB RI/FS WAL HTH| o3 “Soers
FIELD SCREENING | GEOTECH SAMPLE | ANALYGAL BLOW
DEPTH DESCRIPTION OF MATERWLS RESULTS OR CORE BOX M0. | SAWPLE NO. |  couNTs REMARKS /RECOVERY
b ¢ d (] f 9 h

7 — e

” 7 -
’ == i

’ = —
TJSILTY SAND: light brown (6YR 6/4), very 1sC=0.0ppm 6,9,7,7 =gy

oo —{fine grained, poorly graded, fow plasticity, ==

W8 T wet. (SP) —
U/ , TJSILTY CLAY: light brown (6YR 6/4), hign _

_]plasticily, firm, wet. (CH) —
% 32—: E—
% 33— =
% 35— =
7, 36—1 0= 36.0 o
37— =
38— —
39— —

- =
40— —
41— -
42— ==
43— =

- =
44— e
45— —_—

LT HOLLOMAN AFB RI/FS FOR 29 SITES "N MW =-37-03



DRILLING LOG = <
MW-37-04 |~
" SPUTME RADIAN CORPORATION " I SN S () ITHWEST ENG ING i .
*PITHOLLOMAN AFB RI/FS FOR 29 SITES|*womx 37
SMWECFOMR ART VALTIERRA © NALFCTINCHS DEStuTON of DRLL 11| | OW—STEM AUGER
0 o oo | BOREHOLE DA 7.5 e 688500.66(Y), 538802.84(X)
9. SURFACE ELEVATION 4061.11
10. DATE STARTED 28 SEP 91 11. DATE mnza SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED ~B.5 ¥ bl
13. DEPTH DRILLED IMTO ROCK 16. DEFTH TO WATER AND ELAPSED TINE AFTER DRILLNG COMPLETED
04 NOV 91 16.14 f¢ bmp
14. TOTAL DEPTH OF HOLE 20 ft 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
13, GEOTECHNXCAL SAMPLES DISTURBED UNDISTURBED 1. TOTAL NUMBER OF CORE BOXES
20. SANPLES FOR CHEMICAL ANALYSIS voC WETALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) [ 21. ;ggm
%
22. DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23. SIGNATURE OF ISPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE | ANaLYTICAL BLOW
DEPTH DESCRIPTION OF MATERLS RESULTS OR CORE BOX NO. | SAMPLE MO. |  COUNTS REMARKS /RECOVERY
° b c d . f 9 h
HHH —~ISANDY SILT: brown (5YR 5/6) To (5YR 30/5.0 1t [
nr —{6/4). dry, crumbly, loose, low plasticity. |—
: I : (8} -
| -
THH] = =
Tcavey s brown (SYR 4/4), whife =
—'spofs/moﬁIas/qypsuspo?s/m crystais, high =
2__]‘ plosticity, firm 1o stiff, moist. (MH) -;—
3— —
- =
4—: =
= -
5~ 4.5/5.0 11 E——
= =B
6-_— L
7— o
8—] =
1 —JSILTY SAND: fight (5YR 6/4) and moderaie =
1.1-] TJ(S5YR 4/4) brown, poorly graded, wet, =
- r 9-"'Ioon. homageneous, very fine grained. -
X8 —J(sm™) =
" HOLLOMAN AFB RI/FS FOR 29 SITES LN MW—37-04




DRILLING LOG o

F2389

MW-37-04
™ HOLLOMAN AFB RI/FS AL e .
. DE:TH DESCRIPTION c()l" MATERALS ﬂm;ms??m mm SA":LPI;YETKN% ;20:15 RMRXS/'.KCOVUY
I} 5.0/5.0 #t

SAND: greyish—orange (10YR 7/4) 1o light
brown, clean, fine o very fine, wet, loose,
homogeneous, poorly graded. (SP)

-
—

-
W

—-water at 13.64 ft

»

s
lllLlJJllLllHlILlll

15 = 4.0/5.0 ft
16 —{SAND: ton {10YR 8/7), clean, wel, very
—]{fine to fine (some medium) grained,
= homogeneous, loose, poorly graded. (SP)
17—
18
19
{20 TD=20 FT

NN NN
& o X & N

llll_[_llll,HIIIIIHJ_IJMJJJIIIJL[llliU HH'[IIIIILLI

[N
~

HTW]Hﬂ]lI!TP!HIIHTIHH]HH]HIIIIIHIIIIIIHIIPIIIIHIIIITIIIIITIIIHIIIHTIHII

™= HOLLOMAN AFB RI/FS FOR 29 SITES ™™ Mw—37-0




DRILLING LOG "W

F23%0

MW-37-05
! FUPMT MM RADIAN CORPORATION - DRULNG SUEOMATR S0 THWEST ENG NG o
" ™"HOLLOMAN AFB RI/FS FOR 29 SITES|' ™™ 37
S, NAME OF DRILLER

ART VALTIERRA

6. MANUFACTURER'S DESGNATION OF DRI HOLLOW-STEM AUGER

7. SIZES AND TYPES OF DRILLING
AND SAMPUMNG EQUIPMENT

OREHOLE DIA; 7.5

LWL 588445.46(Y), 538940.94

9. SURFACE ELEVATION

4081.14

10. DATE STARTED 28 AUG 91 1. D‘T{mnzs AUG 91

12. OVERBURDEN THICKNESS

15. DEPTH GROUNDWATER ENCOUNTERED ~33 ft bgl

13, DEPTH DRILLED INTO ROCK

16. DEPTH T0 WATER AND ELAPSED TWE AFTER DRILLING COMPLETED
04 NOV 91 35.04 ft bmp

14, TOTAL DEPTH OF HOLE

42 fi. 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISQIGED 19. TOTAL MUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS YoC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY
x
22. DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE ANALYTICAL BLow
DEPTH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARK'S /RECOVERY
] b c d ] f 9 h
HEE —{SANDY SILT: tan to grey-oronge {10YR 3.0/5.0 L
i —8/6), dry, loose, crumbly, low plasticity. —
| =1 (M0) -
INERN 1 ]
LT R ] —
L] = b
(ARE - =
IRERE — —
L 2 — b
HENE) - —
[NERE = b
RERE] =caliche ot ~2.5' =
Hi| 33 =
1 = .
e =] =
INERE d s
IRERE - -
1] 4= __
IRRRR — =
o — =
R — —
[REEN ] =
e S ~{SAND: oronge-pink (5YR 8/4), clean, fine 3.0/5.0 1t =
P —to very fine, poorly graded, moist, loose, P—
~{crumbly. (SP) —
6—] -
: r—
— -
"""""" 7 —{tan/orange (10YR 8/2), caliche layer. L.
—JCLAYEY SILT: brown (SYR 5/6), white =
Jspots/motties/gypsum, high plasticity, firm =
8—fto stiff, moist. (MH) —
99— -
: —
HOLE NO.
"7 HOLLOMAN AFB RI/FS FOR 29 SITES MW-37-05




DRILLING LOG i 2
MW-37-05 |=
PROJECT
HOLLOMAN AFB RI/FS TR .
FIELD SCREENING | GEOTECH SAMPLE ARALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. § SAMPLE MO, COUNTS REMARKS /RECOVERY
c ¢ ] f 9 h
1 changes to a hard, sandy, clayey silt. 5.0/5.0 # —
= =
11— —
12— =
13— =
T SANDY SILT: brown (SYR 5/6), dry, ow e
IAERE —4qplasticity, loose, crumbly, some interbedded I
Pl —|MH zones. (ML) o
FhieA =] —
e 14—-_ —
I < Be
bl | 4} — b
il — =
IS?Wgh plasiicity, same as 7.5- 5.0/5.0 1t F
3 i
16—: (=
= =
17——_: -
- §
R ==
19—y E_.
= -
20—: some sandy zones present. 5.0/5.0 ft ==
21 =
E g
22— e
3 =
23—§ —
24— E
3 -
= -
ot =
= =
3 =
A v (10YR 8/2) 1o light brown (5YR 3.5/5.0 =
—16/4) zones, clean, slightly silly, poorly —
TJgraded, very fine to fine grained, moist to =
——]wet. locse crumbly, homogeneaus. (SP) E__
= L

r"’m HOLLOMAN AFB RI/FS FOR 29 SITES

WU W =37-05




DRILLING LOG e
MW-37-05 =
™™ HOLLOMAN AFB RI/FS iy ACBl & e
FIELD SCREENING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SANPLE NO. COUNTS REMARKS /RECOVERY
(] b ¢ d [} { 9 h
29—-:
30—
131
| 32— -water of 31.84 ft
MW-037-005
33 32.5-35.0

w
E-N

W
wn

interbedded sands and clayey silts:
yellowish—red (S5YR 5/6)

llllllllllllll'lllllllll

w
o}

W
o

37 —_J=ant tan (T0VR 8/2)cleonTine e very
fine, homogeneous, poorly graded, wel.
(sP)

IlllJ'lIll

IS
o

hard, caliche.

3.0/5.0 fi

very slow drilling

H
S

F S
(0]

IUIIHIIIHIIIHH IIIIIHHIIIH

TD=42.0 ft

HHIIIIl’l”llHHIHH[HIIIHH'IIIIIl”l’l”lllllIlllll'llIlI”H,H”lllll,lIlllllli
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DRILLING LOG i
MW-37-06 |-
1. COMP.
¥ RADIAN CORPORATION = RN SRR ) I THWEST ENG INC 3 qums
*PIHOLLOMAN AFB RI/FS FOR 29 SITES|* Wweanon 37
P ME S OUR ART VALTIERRA F WAMFACTIRERS DESKTON OF DR HOLLOW-STEM AUGER
7. SIZES AND OF DRI 2 7.5
00 supiag coame - [F2OREHOLE DIAS™ 75 L 688953 52(Y). 539149.29(X)
SR BN a1
10. DATE STARTED 28 AUG 91 11. DATE mnzs AUG 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 40 ft bgl
13. DEPTH DRILLED INTO ROCK 16. DEPTH 10 WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
04 NOV 91 35.82 ft bmp
14. TOTAL DEPTH OF HOLE 45 f4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18, GEOTECHNICAL SAWPLES DISTUREED UNDISTURBED 19. TOTAL WUMBER OF CORE BOXES
20. SANPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) [ 21. TOTAL CORE
RECOVERY
z
22. DEPOSTTION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23, SIGNATURE OF INSPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE | AMALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. |  COUNTS REMARKS /RECOVERY
[ b c d (] f 9 h
F4-1. ‘_#Eﬁ SAND: orange—pink (5YR 8/4), dry, 3.5/5.0 1 =
1 X —jloose, crumbly, poorly graded. (SM) -
R = =
T :sm: ton (10YR 8/2) and fight brown/tan, C
[RRRE —thard, caliche, dry, crumbly, low plasticity, E
i | 2o =3
EREE — L
il - -
L] 3= [
{1 ] =
ERRN =5 L
o = =
i ¥, -
] — =
L — —
1HE 3 -
il S=— ="
ot - -
i = =
1]t q . [
] 6 ——JsaNb e TovR 877) To yellow=Tan: 4.0/5.0 11 ——
o l —{clean, dry, loose, fine to very fine grained, -
—qpoorly graded, yellow~brown stains. (sP) =
7 —4 SILT: red brown tc brown (5YR 5/6), —
—{cloyey (7-8 ft), high plasticity, white =
—{ spots/mottles, sondy, low {0 medium —
~]rlosticity (B=9 f11), firm hard, almost o —
8 —7siity sand (2). (MH) =
93— =
3 »
[ HOLLOMAN AFB RI/FS FOR 29 SITES  [|"™™ Mqw-_37_06



DRILLING LOG “\w-37-08 |2
"7 _HOLLOMAN AFB RI/FS srecTon Dl S
. DE:TII DESCRIPTION c0#' MATERIALS mDRES:lJS OG.E(::TF&H m SA‘“:LHY;K:N% C:U?TS REMARXS /RECOVERY
[} { 9 h
4.5/5.0 ft

IIHI

-
“—

SILT: tan (10YR 8/2) and brown (5YR
4), some coliche, low plasticity, moist,
soft, sondy. (ML)

-
N

lLJllll'llllll[ll
N

(7]

S

SAND:  grey—orange (10YR 7/4), clean

4.5/5.0 fi
—jpoorly graded, homogeneous, moist, loose,
ZJ3ome hard zones. very fine. (SP)
16—
17 —] changes o pole orange (10YR 8/2).
—|CGVEY, SANDY SITT Brown (57R 576).
18 —{9YPsum crystals, medium plasticity. (MH)
-
THE -;ANDY, cumhsm: grey—orange (10YR
-1 4 L
ik 19 /4), firm to hard, low plasticity. (ML)
Lyl =)
e n
iyt —
1] 20 JCovey Sy Srown 57057875 —Tooms 4.0/5.0 1
e —{sticky when wet, low plasticity. (ML)
RN -
(RN =
IRRRE 21 —
IRERE -
RERR —{changes to grey-—orange (10YR 7/4),
R ~—{ harder.
Hrfrf] 22—
[NERR
oy ZJSAND: brown ({SYR 5/6), looss, moist, fine
23 TJto_very fine, clean. (SP)
—{CLAYEY SILT: brown (5YR 5/6), high
T[plasticity. white spots (gypsum crystais?),
"Jfirm somple, moist. (Hg
24— )
—
8K Zsj_mohvo. very fine, paorly graded, 3.5/4.0 1t
1T —{loose, some thin caliche/hard Zones,
1L —{moist. (SM)
1 Q! 26—_<_
2127
:changcl to o ton (10YR B/2)
L —

HII[IIIl[llll'lfﬂllllllll”llHlIlllllllll1f]ll]llllp[l[THHIIIIllllrllllflllrlllllll

" HOLLOMAN AFB RI/FS FOR 29 SITES U MW=-37-06




DRILLING LOG v
MW-37-06 |~
PR
" HOLLOMAN AFB RI/FS SSLE Al &
FIELD SCREENING | GEOTECH SAMPLE AL BLOW
\ DE:TH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. WPLYPCD% COUNTS REMARKS /RECOVERY
c 4 . t ] b
.1129—
e 30—
: = 4.0/5.0 1t
31—
',‘. 32 caliche zones
A . some interbedded brown lominage

SAND: tan (10YR 8/2), clean, wel, fine 1o MR SR ek
very fine grained, poorly graded. (SP)

o
oo bl

SILTY SAND: olive, poorly graded. (SM) 5.0/5.0 ft

SILTY SAND: light brown (5YR 6/4), some
caliche, moist éwo’? » homogeneous, poorly
graded, hard. (SM)

(%]
~

W
[o ]

Hlllllll'llll'LLU.T—UJ

SILT: brown (5YR 4/4), moist fo wet,
loose, no caliche, firm, medium to low
plasticity. (MH)

CLAYEY SILT: high plasticity.

SAND: clean, light brown (5YR 6/4). cisan,
very fine to medium, wet, hemogeneous,
poorly graded. (SP)

TD=45.0 f1

111 lllllllll HJIIIIII'HH

Hll'llll,llllllllllllllllllllIIII]HH,l”Illlll’ﬂllll”l,””'lHl,lllllllll,llll[llll
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FELEVATION GROUND WATER PROJECT

HOLLOMAN AFB RI/FS

—_—

AFTER DEVELOPMENT:

DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
27 SEPT 91
ELEVATION TOP OF CASING 4077.22 SIGNATURE OF INSPECTOR/INSTALLER
: ACD
DRILLING METHOD WELL NO. (as shown on drawing: tile and file number)
HOLLOW STEM AUGER MW—-37-01 '
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Steel Lockbox
=1 TOP OF WELL GROUND SURFACE
PROTECTIVE POSTS - STICK~UP: _2.0
CASING = = CONCRETE, PAD
DIAMETER: 2 in. [\ : BN =l MIN._4.0" THICKNESS
.
. ‘g TYPE OF PIPE JOINTS: Flush Threaded SCREEN INFORMATION
a SCREEN DIA.: _ 2 in.
285 | 3 TYPE OF BLANK CASING: PVC SLOT wioTH: _0.010 in.
—=> "l wn : 40
Type | Portland SCHEDULE:
. BACKFILL/GROUT 'YP
S MATERIAL: PVC STAINLESS
S uxeTC Cement X DSTEEL
§ TOP OF SEAL 20.5 ft. bgl [J OTHER (DESCRIBE)
-
~  IPE_OF SEAL: Bentonite Peliets
TOP_OF FILTERPACK 23.5 ft. bgl
1 TOP_OF SCREEN LBl _26.5 ft. bgl
o FILTERPACK MATERIAL
& N7 TvPe:_16—40 Colorado Silica Sand
xX T —
Qo ) — I
@2 FILTER PACK : : BACKFILL METHOD: Tremie through
9.5 1. ES ) auger
LR g -
J -'—J_f.:
 BOTTOoW OF WELL B3 _s3e.s it. bgl
BOTTOM OF BORING o] 365 M bgl
BORING DIAMETER ‘ 7.5 in.
w \4 PMENT WATER LEVEL SUMMARY
METHOD: __See Well Development Record WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: DATE/TIME/LEVEL _4 NOV 91/1437/31.64 ft. bmp
VOLUME OF WATER REMOVED:
VOLUME OF WATER ADDED:
DESCRIPTION OF PREDEVELOPMENT WATER: __
DESCRIPTION OF POST DEVELOPMENT WATER: DEPTH FROM TOP CASING

D1738D




ELEVATION GROUND WATER

BORING DIAMETER

PROJECT
HOLLOMAN AFB RI/FS
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
27 SEPT 91 '
ELEVATION TOP OF CASING 4058.43 SIGNATURE OF INSPECTOR/INSTALLER
ACD
DRILLING METHOD WELL NO. (as shown on drawing: title and file number)
HOLLOW STEM AUGER MW-37-02
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Steel Lockbox
T TP OF WELL - T GROUND SURFACE
PROTECTIVE POSTS sncn;—up. 2.0 #
CASING i o o e = CONCRETE, PAD
DIAMETER: 2 in. . a 5 MIN._4.0" THICKNESS
Promns
‘%’ TYPE OF PIPE JOINTS: Flush Threaded SCREEN INFORMATIQN
o SCREEN DIA.: _2 in.
13.5 o § TYPE OF BLANK CASING: PVC SLOT WIDTH: 26010 in.
- Type | Portland SCHEDULE:
I il MATERIAL:  [X) PVC [J STAINLESS
= STEEL
% TOP OF SEAL 7.0 ft. bgl [ OTHER (DESCRIBE)
-
IYPE_OF SEAL: Bentonite Pellets
TOP OF FILTERPACK 10.0 ft. bgl
TOP OF SCREEN A 11.5 ft. bgl
E WIER TERI,
g i <) TYPe: _16—40 Colorado Silica Sand
&x P
Q E e — 34 =
“Z  FILTER PACK S BACKFILL METHOD:_Tremie through
- Y e B
9.5 |2~ = auger
— ES e =
=
—:.
BOTTOM OF WELL : : 11, ft. bgl
BOTTOM_OF BORING ft. bgl
o]

WELL DEVELOPMENT

METHOD: __See Well Development Record
TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

——————

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL _4 NOV 91/1443/14.54 ft. bmp

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

D1738E




ELEVATION GROUND WATER PROJECT

HOLLOMAN AFB RI/FS
DATE INSTALLED STARTED COMPLETED LOCATION (Coordina'es or Stcrion)

27 SEPT 9f 37
ELEVATION TOP OF CASING 4079.66 SIGNATURE OF INSPECTOR/lNSTALLER
HTH

DRILLING METHOD Wi H w! rawing: nd file number
HOLLOW STEM AUGER MW 572 05" o Srowins: e ond fia number

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING: Steel Lockbox
T ToP OF weEL GROUND SURFACE
PROTECTIVE POSTS ————— | STICK-UP: _3.0 .
= == - CONCRETE,, PAD
Dcaﬁ'gsn: 2 in. - TR i MIN._4.0" THICKNESS
:Et-' TYPE OF PIPE JOINTS: Flush Threaded SCREEN INFORMATION
I~} SCREEN DIA.: _2 in.
27.4 n | 3 TYPEOF BUNK CasING:_PVC SLOT WIDTH: __0.010 in.
il 3. BACKAILL/GRouT 1YPe | Portland SCHEDULE: 40
'S
: MIX ETC. Cament MATERIAL: X Pvc Dgégtmss
'g' TOP OF SEAL 20.1 ft- bgl [] OTHER (DESCRIBE)
[~}
T IPE OF SEAL_1/4" Bentonite
TOP _OF FILTERPACK : 23.1 ft. bgl
TOP OF SCREEN ._ f 25.4 ft. bgl
;‘JEi FILTERPACK MAT
z o==F Tvee:_16-40 Colorado Silica Sond
gz -_;1,____'—"‘.
@2 FLTER PACK S BACKFILL METHOD: Tremie through
9.5 . |d4 s auger
H N—
ROTTIOM OF WELL ___V_" 4. ft. bgl
BOTTOM OF BORING ft. bgl
BORING DIAMETER 7.5 in.
WELL DEVELOPMENT WATER LEVEL SUMMARY
METHOD: _See well development record WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: DATE/TIME/LEVEL _27 SEP 91/1600/26.3  ft bgql
VOLUME OF WATER REMOVED: 17 OCT 91/1500/28.64 1t bmp
VOLUME OF WATER ADDED: 04 NOV 91/1505/28.60 ft bmp

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER: DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

F2304




Y

ELEVATION GROUND WATER PROJECT
HOLLOMAN AFB RI/FS
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
28 SEPT 91 1400 1500
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER
4063.53 ‘ HTH
DRILLING METHOD WELL NO. (as shown on drawing: title and file number)
HOLLOW STEM AUGER MW-37-04
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Stee| Lockbox
=>leel tockbox
TOP OF WELL GROUND SURFACE
PROTECTIVE POSTS = STICK-UP: _2.5 .
CASING . TR = = CONCRETE, PAD
DIAMETER: 2 in. A\ 4 Z MIN._4.0" THICKNESS
g TYPE OF PIPE JOINTS: Flush_Threaded SCREEN INFORMATIQN
o SCREEN DIA.: _2 in.
9.1 8 é TYPE OF BLANK CASING: PVC :giLDzLiTH: gbmo in.
Type | Portland .
CKFI T 'YP
O wTERAL @A Oy
=
e TOP OF SEAL 4.6 ft. bg! [] OTHER (DESCRIBE)
w
- ” .
TYPE OF SEAL: 1/4” Bentonite Pellets
TOP OF FILTERPACK 7.6 ft. bg!
TOP OF SCREEN 9.7 ft. bgl

9.5

4
o
EX
33 FILTER PACK
b
-
E3
BOTTOM OF WELL

BOTTOM OF BORING

T
o

g

LTI

BORING DIAMETER

WELL DEVELOPMENT

METHOD: _See well development record

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:
VOLUME OF WATER ADDED:
DESCRIPTION OF PREDEVELOPMENT WATER:

—

DESCRIPTION OF POST DEVELOPMENT WATER:

———

FILTERPACK MATERIAL

TvPE:_16—40 Colorado Silica Sand

BACKFILL METHOD: _Tremie through
auger

19. 1. byl
205wy

Z 5 n.

WATER _LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL 28 SEP 91/1600/13.3

ft bal
18 OCT 91/0840/16.09 ft bmp
04 NOV 91/1515/16.14 ft bmp

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

F2305




ELEVATION GROUND WATER

PROJECT
HOLLOMAN AFB RI/FS
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
29 SEPT 91 1600 1800
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER
4083.09 d -
DRILLING METHOD WELL NO. (as shown on drawing: title ond file number)
HOLLOW STEM AUGER MW-37-05
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Stee! Lockbox
T*TOP OF WELL T GROUND SURFACE
PROTECTIVE POSTS - snc';-up: 3.2
e CONCRETE, PAD
CC)IAASA:?%R: 2 in. P G| MIN._4.0" THICKNESS
%"-' TYPE OF PIPE JOINTS: Flush Threaded SCREEN INFORMATION
o SCREEN DIA.: _2 in.
32 # = TYPE OF BLANK CASING: PVC SLOT WIDTH: °b°'° T
: .2 .
- Type | Portland SCHEDULE: 4
& ROMHLLOROUY c);?n,n, MATERIAL: X Pve O stamess
T
223 TOP OF SEAL 26.2 ft. bgl [] OTHER (DESCRIBE)
)
- IYPE OF SEAL:1/4" Bentonite Pellets
TOP OF FILTERPACK 29.2 ft. bgl
TOP OF SCREEN LEl 310 it bgl
M= FILTERPACK MATERIA
5 = Tvpe:_16~40 Colorado Silica Sand
xX gt =
o ~ pr—
wg FILTER PACK =0 BACKFILL METHOD: Tremie through
9.5 |3~ = 5 auger
=" 3 2 :
BOTTOM OF WELL S 410 ft. bgl
BOTTOM OF BORING 4Tf, bgl
BORING DIAMETER 5 in.
w VELOP T WATER LEVEL SUMMARY
METHOD: __See Well Development Record WATER LEVEL MEASUREMENTS

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

——

DATE/TIME/LEVEL 19 OCT 91/0840/35.04 ft. bmp
4 NOV 91/1458/35.04 ft. bmp

DEPTH FROM TQP CASING
AFTER DEVELOPMENT:

D1738M




ELEVATION GROUND WATER

PROJECT

HOLLOMAN AFB RI/FS

DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Siation)
29 SEPT 381 37
ELEVATION TOP OF CASING 4085.29 SIGNATURE OF INSPECTOR/INSTALLER

ACD

DRILLING METHOD
HOLLOW STEM AUGER

WELL NO. (as shown on drawing:

MW-37-06

title and file number)

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING: Steel Lockbox

- TOP OF WELL —T GROUND SURFACE
PROTECTIVE POSTS R sncv;-up: _2.5 #
CASING s = = CONCRETE, PAD
DIAMETER: __ 2 in. \ o oy R 5| MIN. A,QE’ THICKNESS
g TYPE OF PIPE JOINTS: Flush Threaded SCREEN_INFORMATIQN
a SCREEN DIA.: _2 in.
34.6 3 TYPE OF BLANK CASING: PVC SLOT WIDTH: _0.010 in.
i P BACKFILL/GRouT 1YPe | Portland SCHEDULE:___ 40
S MIX ETC. Cement MATERIAL: X pve Dg;eﬁuss
x
Z;: TOP OF SEAL 27.0 ft. bg! [] OTHER (DESCRIBE)
W
-
TYPE OF SEAL: Bentonite Pellets
TOP OF FILTERPACK 30.0 1. bgl
TOP OF SCREEN = A 320 1. bgl
= ILTERP. R
‘;zj o 5 TYPE:_16—40 Colorado Silica Sand
X oy
(EY - )
P2 FILTER PACK B e I BACKFILL METHOD: Tremie through
9.5 |32~ Rl auger
—22 g
BOTTOM _OF WELL ; E 5 _4%.0 it bgl
BOTTOM OF BORING TN 4 ft. bgl
BORING DIAMETER 7.5 in.
WELL DEV PMENT WATER LEVEL SUMMARY
METHOD: __See Well Development Record WATER LEVEL MEASUREMENTS

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

—_—

DATE/TIME/LEVEL _4 NOV 91/1452/35.82 ft. bmp

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

D1738F




RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-4-2

Portions of: Accelerated Corrective Measures Completion Report for Multiple Sites,
Bhate Environmental Associates, Inc. conducted in June 2007 (report not
completed as of the date of this Work Plan)

NationView Project No.: 8090006 July 2009 Appendix B-4-2
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Table 4-86

Groundwater Analytes Detected Above Risk-Based
Action Levels at Site 38

Antimony MW-38-02 @

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 0018 @ 0.005
Trichloroethene MW-38-01 0.0031 J 0.003

Note: Result units were changed to match action level units for this table.

@ = Measured result is less than five times the detection limit.

& Methylene chloride was determined to be a laboratory contaminant in 2 QA/QC review and is, therefore, not considered to be above
the action level in samples from the site.
J = Detected below the detection limit.

4-389



DRILLING LOG MSE g
SB-38-01 =
L MY RADIAN CORPORATION " LN ST SO UTHWEST ENG INC &d
FPTHOLLOMAN AFB RI/FS FOR 29 SITES|* W 38
*MEOR ART VALTIERRA * MAUFICTIREES BESEMATOM OF OLL |11 | OW—STEM AUGER
7. S&:SMESJNWLUNGEM REHOLE DIA.: 7.5 8. HOLE LOCATION 685043.76(Y), 532166.32()()
9. SURFACE ELEVATION 4060 48
10. DATE STARTED 24 SEP 91 11, DATE m024 SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 22.0 ff bgl
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIWE AFTER DRILUNG COMPLETED
14. TOTAL DEPTH OF HOLE 27 fi 17. OTHER WATER LEVEL MEASUREWENTS (SPECIFY)
13. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. ;grw
C
%
22. DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23, SIGNATURE OF INSPECTOR
GROUT HTH
FIELD SCREENING | GEOTECH SAMPLE | aAmALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX MO. | SANPLE NO. COUNTS REMARKS /RECOVERY
o b ¢ d . ¢ 9 h
K | —{SILT: greyish—orange (5YR 7/4), low HS=0.3ppm 91JULHO038]5.6,8,9 1.0/2.0 ft s
kil —{plasticity, dry, 0-.3 11 gravel fill. (ML) -001 composite 0-10 ft |
(AR =] on 2.5’ intervals —
ot 1_: —
] = =
1] = =
11 < B9
i . k=
i 2 — =
i — —
: |' i TJSILT: light brown (SYR 5/6), dry, low HS=0.6ppm 6,9,6.5 1.9/2.0 i —
1 jplosﬁci'y. froce fine sand. (ML) —
1]y 3 [
] — -
) - —
ERR ] -
) 4— =
1) — =
] ~ =
TN = -
{ : II S_E SILT, os above: moist, no sand. (ML) HS=1.3ppm AL4AE \11671;2'202\ interval |
iy T]S'LT: very pale orange (10YR 8/2), dry, 5-7 1t -
11 6 ——]low plasticity, caliche. (ML) =
A — =
: : : Tewvey st light brown (5YR 5/6), moist) —
[RE Bl 7 —]medium plasticity, gypsum. (ML) =
1 I s
1]t 7 =
HEk —{CLAYEY SILT, as above. HS=0.3ppm 812,10, =
T R -
| : : — =
| —
N | =3 =
THHIE =
I —
THHI— E
" HOLLOMAN AFB RI/FS FOR 29 SITES |™™ sg—_38_01




DRILLING LOG e
SB-38-01
PROJECT INSPECTOR SHEET 2
HOLLOMAN AFB RI/FS il “Seers
FIELD SCREEMING | GEOTECH SAMPLE | AMALYTICAL aow
DEPTH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARXS /RECOVERY
] b c (] ] | 9 h
BRE —JCLAYEY SILT, as obove HS=0.0ppm 91JULHO38]4,10,30,40[2.0/2°0 ft =
[RERE — -002 Compasite of 10 —
L]y : 20 ft on 5.0 ft —
LY 11 intervals —
o —J|SAND: very pale oronge (10YR 8/2) very s
"Jfine groined, clorly graded, dry. (SP) —
12— —
13— =
14— —
135 —4SAND, as above. HS=0.0ppm 43,50 0.5/2.0 ft -
— not enough —
-— recovery for work —
16— :_.
— —
== =
e =
18— —
| 19— -
-] 20 —SAND, as obove: have rust color staining. |HS=0.0ppm 35,50 VOA frri»m 20-22 1 [
— inferva —

4 -] —
21—3' ==
L] 22 water of 22.0 11 bglj—
.| 23— =
24-—— —
- 25— SAND: greyish-orange (10YR 7/4), fine to 35,50 1.8/2.0 1t =
%5 —|very fine, poorly graded, wet. (SP) L
26—: =
h.‘_' : :

127— 0= 27.0 1 —

“ HOLLOMAN AFB RI/FS FOR 29 SITES

MW SB-38-01




DRILLING LOG e
SB-38~-02 |-~
I COMPY MU RADIAN  CORPORATION [ e somicTR o0 THWEST ENG INC Y e
¥ P UHOLLOMAN AFB RI/FS FOR 29 SITES|* o -38
> WK ST ART VALTIERRA " ALTICTIREYS DISGuTon o U oL OW—STEM  AUGER
1. sgss‘»ﬁur;n[smgtww'mm OREHOLE DIA.; 7.5 8. HOLE LOCATION 686052.24(Y), 532156.26(X)
9. SURFACE ELEVATION 4060.73
10. DATE STARTED 24 SEP 91 11. DATE m024 SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 22.5 1t bgl
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
14. TOTAL DEPTH OF HOLE 25 ft 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER Of CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. ;gTWE
(s
%
22. DEPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23, SIGNATURE OF INSPECTOR
GROUT HTH
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
e b < d ] [} 9 h
HHE —{SILT: greyish~orange (10YR 7/4) dry, low |HS=25.5ppm 91JULH038]6,6,10,9 [1.2/2.0 f1 -
il —{plosficity (gravel fill from 0-0.3 SC=5.4ppm -003 chemical odor —
vl ~—{stain on surface above boring. (ML) —
vt 7 :—
i Leg=n -
FLEf - -
INERR — -
il | 2= —
Pl - =
ll : : ={SILT: modercte yellowish—brown (10YR HS=81.3ppm 4,4,3. 4 \11'0812‘0 "I P :
sample interv
} : : 3'—:‘(5”/:)) low plosficity, dry, gypsum layers. 2.5-4.'::5 fpf :_
gt ] -
Fpegd P —
LEa] - -
L y, o —
R o — b
INERN = :
3 E
RERN S—jsum: very pale orange (!OYR 8/2), low HS=5.7ppm 11,10,7,8 }1.7/2.0 #i =
(RN —{plasticity, dry. (ML) :
[RERY -
Lit}t - —
: : : 6_: SILT: light brown (SYR 5/6), low -
il —]plasticity, dry, gypsum mottling, some cloy.| -
1] — (ML) =
IRERN = S
JHE - =
Mt :SILT. as above: clay content increases with|HS=2.7ppm 4,7.7.9 [—_-
: : : —{depth. (ML) =
8 — [
INERE — -
[REREI — —
1 — =
1 — —
i 9——JCLAYEY SILT, as above: medium plasticity. =
THHIE S
IRERN = —
L Z
"™ HOLLOMAN AFB RI/FS FOR 29 SITES [*®£™ Sp-38-02




DRILLING LOG e
SB-38-02 |-
INSPECTOR SHEET 2
HOLLOMAN AFB RI/FS L N .
FIELD SCREEMING | GEOTECH SAMPLE | AMALYTICAL aLow
DEPTH DESCRSPTION OF MATERIALS RESWLTS OR CORE BOX NO. | SAMPLE MO. COUNTS REMARICS /RECOVERY
b c d ¢ f 9 h
SILTY CLAY: moderate brown (SYR 4/4), |HS=0.3ppm 91JULH038{24,6,24,50[1.8/2.0
i—;aajumio plasticity, moist, gypsum moHling ~004 composite 10-20"

F ; VR 7 on S {t intervals
A very pale orange (1 8/ very
t :fmo groined, poorly graded, dry. (SP)
12—
13—:
14—
-
-]
15 —{SAND, as above: pals yellowish—orange HS=0.3ppm 28,50 0.5/2.0 ft
—{(10YR 8/8). VOA sample
: interval 15-17 4
16—
17—
-
18~
19—
-] 20 —{SAND, as above. HS=0.0ppm 50 0.4/2.0 #
— no VOA coliected
= beccuse of little
21—: recovery
=
22—
et water at 22.5 ft bgl
23—
) =
» —
" -
-124 —
"] 25—]saND: light brown (5YR 6/4), fine to very 37.50
—{fine grained, poorty groded, wet. (SP)
-126—
N —
127 0= 27.0 #
-

HTI]UTTT]HI[IITTFHIIIIIIITIlllllflIIITT]TIHIHITIUITPTIlllﬂlllIIIIIIII'HTIIIH

[™=" HOLLOMAN AFB RI/FS FOR 29 SITES
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DRILLING LOG n
MW-38-01 |*
I CUPAT WA RADIAN CORPORATION & ORLLNG SBEOMTUCT® SOUTHWEST ENG INC |¥™3 gams
> PYHOLLOMAN AFB RI/FS FOR 29 SITES|* W™ 38
S ML O PRUIR ART VALTIERRA O WAWTACTIRER'S DESKUTON OF DRL. 1OLLOW—STEM AUGER
el e
1. %sw&ng&%wm BOREHOLE DIA.: 7.5 8. HOLE LOCATION 686092.55(Y), 532175.89(X)
9. SURFACE ELEVATION 4061.03
10.WESWRID 5 4 SEP g [ 4T LTS 4 SEP g1
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 22 ff bgl
13. DEPTH DRILLED INTO ROCK 6. DEPTH T \TER TIME AFTER COMP|
‘ sl e 04 Dﬁ%'\‘/c 911:?5‘24 ft bmp
14. TOTAL DEPTH OF WO 3y ¢4 17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
12. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL AMALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECHY) | 21. :g:wcont
RY
%
22. DEPOSITION OF HOLE BACKALLED MONITORING WELL OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. { SAMPLE NO. |  COUNTS REMARKS /RECOVERY
[} b c d [ f 9 h
N —]SANDY SILT: brown (10YR 5/4), organic 3.0/5.0 ft =
RERE —jwith gravels, fill (?). (ML) —
1 =1 —
"'I 1 —JSAND: tan=brown (10YR 7/4) very fine, =
~—Jmoist, crumbly, clean, poorly groded, L
—{ homogeneous. (SP) -
2—_ -
:chungcs {o brown (5YR 6/4) with white —
— mottles. =
3— =
4 =
5_: tan zone (~1'), minor caliche. 3.0/5.0 ft —
G__'_ changes to brown (SYR 6/4), minor -y
— caliche. L
7 —
:chongcs to SAND: fine to maedium, cleon E
8= [
g —
PROET HOLLOMAN AFB RI/FS FOR 29 SITES ML M- MW —38-01




DRILLING LOG T
MW-38-01 |~
PROJECT
HOLLOMAN AFB RI/FS e A s I
PIELD SCREEMING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RE COVERY
Q b < d (] t 9 h '
i 3.0/5.0 ff =
= ’ =
—{small (17), brown (5YR 4/4), hard silt/ = l
~Jvery fine sand zone. —
“_lsome tan zones, more of a tan-—pink = I
—{(5YR 8/4) color. | =
-t =i l
31 15 ——IsaAR0: Brown (5YR 6/4). very fine, coliche 4.5/5.0 ft =
8 S —{zones interbedded with SILT: brown (SYR —
Ao B —5/6). gypsum crystals preseni, no loose -
3 16 ~{sand, all caliche, very hard. (SM) —
14 3 =
A -} 17_7— — l
] = =
. — -
.. '- e ’—_
BE Rt R = -
19 ~——TsaRD yellow=green (SYR 778), To grey= =
—{yellow (5Y 8/4) lomince, fine to very fine, L.
~4black streaks, moist, loose, crumbly. (SP) — I
] 20 _1SAND and SWT: interbedded, tan to brown 3.5/5.0 ft —
it —4{1o red brown, predominantly sand. some —
s —{caliche, sand is very fine to medium, —
1- 21__—_ some orange to yellow staining ot 20 -l
- —_1-21 ft. (SM) -
22 __ISAND: brown (5YR 6/4), fine 1o medium, :—
—Jclean, wet, subrounded. (SP) = '
1234 ~water af 22.74 ft [
x -
| 2a=— =
25— S l
26— =
= = l
27— —
- MW~038-01- B
— 27.5-30.0 -
["w' HOLLOMAN AFB RI/FS FOR 29 SITES  ["™®" Mw-38-01 l




DRILLING LOG " Ww-38-01

F2385

MIT HOLLOMAN AFB RI/FS HSPECTOR O S .

FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
¢ d ° ! 9 h

- §

N
w

lllIlllllllllllllllllllllllllllllll Jllllllll

(7
o

T0=30.0 ft

r & = 5 % & 9 & & g @ 8 ¢
IILLJJLII‘lllLJllllIlIllllllllllllllllllllll

ES
IS

»
I
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DRILLING LOG

HOLE NO.
MW-38-02

F2396

1. COUPANY MAE D ADIAN CORPORATION

2. DRILNG SUBCONTRACTR SOUTHWEST ENG INC o 3

SHEET 1

SHEETS

ML O LOMAN AFB RI/FS FOR 29 SITES)* ™ 38
S MEOFORUR ART VALTIERRA 6. VAMFACTIRER'S DESKHITON OF 0% HOLLOW—STEM AUGER
. SURF \TION
ST B 4061.19
10. DATE STARTED 24 SEP 91 11. DATE m924 SEP 91
12. OYERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 23 ft bg'
13. DEPTH DRILLED INTO ROCK 16. DEPTH 10 WATER AND ELAPSED TIME ASTER DRILUNG COMPLETED
04 NOV 91 26.32 ft bmp
14, TOTAL DEPTH OF HOLE 30 ft 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SANPLES FOR CHEMICAL ANALYSIS YoC MEIALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOT%R{
REC
%
22. DEPOSITION OF HOLE BACKALLED MONITORING WELL OTHER (SPECKY) | 23. SIGNATURE OF INSPECTOR
X ACD
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVERY
L] b [3 d ¢ ! 9 h
_JSILTY SAND: yeliow—orange (10YR 6/5), 3.5/5.0 ft [
—{very fine, some ribbons, firm, moaist, may be a sand —
—{crumbly, soft. (SM) siit (bordorﬂnc; —
1-—_ -
2—] =
= =
—{changes 1o light brown (5YR 6/4), with —
—{white mottles —
3—: —
4 —E =
g = —
5 4.0/5.0 ft =
Esoml gypsum crystals; grodes fo =
6— =
7 _|grades to CLAYEY SILT: brown (SYR 5/6), —
—Jgypsum cystals, high plasticity, stiff. (MH) -
1|y 8 —[SANDY, CLAYEY SILT: brown (5YR 4/4), =
it —4medium plasticity, crumbly, moist, soft. -
JHHIE =
RN 9— [
It - =
R - =
i1 -
RO O] LOMAN AFB RI/FS FOR 29 SITES  |"™"™ Mw-38-02




DRILLING LOG PW-38-02 |
T LOLLOMAN AFB RI/FS D acoln®s S
FILD SCREENING | GEOTECH SAMPLE ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RECOVIRY
L] b < d (] I 9 h

CCAYEY SILT, and clay: gypsum crysfals,
brown ond grey/olive. (MH)
SAND: ton (10YR 8/2), clean, moist, fine

SANDY SILT: brown (SYR 5/6), low
plasticity. (ML)

12 ~Jto medium grained. (SP) —
13— S

- =
14— —

— [

...... = =

15 —|SAND: tan (10YR 8/2) to brown (SYR e

— 6/4), very fine to medium zones, caliche —

—{ dominant, some brown zones, some silty =

16 “Jzones, mainly a clean, poorly graded sand| -

_Jcaliche. (SP) =

= =
17— ——
]8—- —
19 —

—

—

’—-

SAND: tan/olive (10YR 8/2), caliche, fine,
clean. (SP,

SAND: brown (SYR 4/6 and fan (10YR
8/2), interbedded, medium grained, moist,

WA NRENEEI lllllllll

clean. (SP)
K 23 SAND: olive (5Y 6/4), clean, fine to very looks ~stressed”
S fine, wet, poorly graded. (SP)

AV

IIIIIHIIHH[IIIIIIIIIIIIHIIIHII

''''' 24 . —water at 23.82 ft
25 —|SAND: very fine, tan ond brown, saturated.
—1(sP)
26—
27—
— MW-038~-02-
- 27.5-30.0

MO HOLLOMAN AFB RI/FS FOR 29 SITES MU MW -38-02




F2396

b [3

d

HOLE NO.
__ DRILLING LOG MW~—38—02
INSPECTOR
HOLLOMAN AFB RI/FS P | .
DEPTH DESCRIPTION OF MATERWLS HUIJ“S;;IT?ING Oc:ogg" mﬂ S‘mLPLYPCN% ms REMARKS /RECOVERY

9 h

s & &5 = 5 @ & 49 & & ¥ & 8 ¢
lllllllllllIllllllllllllllllllllulllIl|l1|l|l|ll|llll|llIlllllllllllllllllllll ol

»
[¥,]

TD= 30.0 ft

l'llIIIIIHIHIl‘llll'lllllllllIllll'lllllllllllllllllllIIIIIIIIIIIHHIIIll‘ll!llllll

PRECT HOLLOMAN AFB RI/FS FOR 29 SITES

HOLE 0. MW —38~-02



|
|

DRILLING LOG

HOLE NO.
MW-38-03

F2415

I CMPAY KME D ADIAN CORPORATION

2. DRULNG SUBCRTRATR SOUTHWEST ENG INC or 3

SHEET ¢
SHEETS

-——————=

3 MIETHOLLOMAN AFB RI/FS FOR 29 SITES|* ™ 38
S NAE OF DRUER ART VALTIERRA 6. MAPACTIRER'S DESGHATION OF DRL. LIOLLOW~STEM AUGER
i %swisogwﬁu%uuc OREHOLE DIA.: 7.5 8. HOLE LOCATION 685974.75(Y), 532168.57(X)
% SURACE BN 4060.72
10. DATE STARTED 24 SEP gl 11. DATE m024 SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 23.08 ff bg'
13. DEPTH DRILLED WTO ROCK 16. DEPTH 10 WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
04 NOV 91 25.88 ft bmp
14 TOAL DEPTH OF WOE 3 4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
20. SANPLES FOR CHEMICAL ANALYSIS VoC NETALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21. ToTAL CORE
VERY
4
22. DEPOSITION OF HOLE BACKFILLID WONITORING WELL OTHER (SPECIFY) | 23, SIGNATURE OF INSPECTOR
X HTH
FIELD SCREENING | GEOTECH SAMPLE | AMALYMCAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. | SAMPLE ND. |  COUNTS REMARKS/RECOVERY
[ b < d L} { '] h
HHE — -
o — -
il - -
] 1= =
RS RN _ —
it = =
IRERR - —
it 2— —
| — —
[RERE - -
IRERE : :
il Bl —
]! - —
IRERA = —
IRERE - -
] 4 — =
6 81 i — -~
IRERE -1 L
IRERR =1 —
L] | l—
RERR S=—]cLAYEY SILT: pale yellowish—orange 9,10,9,7 |1.6/2.0 ft =
! —J(10YR 8/6), medium plasticity, dry, -
ll |‘ 'l —{some caliche. (ML) -
il 6 —
] -~ [
il = =
: 1|t == =
e - [=;
AR _ =
il - -
THHI R —
TPt — L
A . =
IRRE 9— —
1] = [
7 el -
A
RO oL OMAN AFB RI/FS FOR 29 SITES  |"* Mw-38-03




F2415

DRILLING LOG W= 38-03

PROJECT R SHEET 2 l
HOLLOMAN AFB RI/FS STRED arhloe s s
FIELD SCREEMING | GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERILS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARIS /RECOVERY
° b < d ° ! 9 h
7 _CLAY- l‘gm brown (5YR 5/6), medium 4,8,11,14 [2.0/2.0 ft L
Vs ty, dry, hard, gypsum molilling, —
[/ 4 —lincreasing silt content at 11-12 ft. (CL) —
, -1 —
% £ 1 11— [ .
Az ] —
HH —SKT: light brown (SYR 5/6), low plusticity, —
bl 12 dry, 11.5=12.0 ft no clay all siit. (ML) =
R - e
[RRRE - —
ERR ] =
IRERA — b
LLakl 13 — —
RN — —
INERE - -
AR BV = — l
1EL bl — .
[RERE - -
1l et —
L SAND: yellowish—grey (5Y 7/2), very fine 24,41,42, |1.8/2.0 ft =
¢ gruined, gimost sulfy. poorly graded, dry, 50 -
—Jsome caliche. (sp) =
- -
17— ol l
= =
_]SAND: as above, fine to very fine grained, 50 0.5/2.0 ft

dry. (SP)

N
Lol

N
(]

water ot 23.08 ft bg!

N
ES

N
n

llllllllllllllllll lllll

SANDY CLAY : wllo\vish—groy (SY 7/2), 4,22,36,50

medium pluhchy. wet, hard

SAND: yellowish grey (S5Y 7/2) modlum o

vcry {ine graoined, moderotely sorted, wet,
near 25.5 ft, some silt below

25.5 ".az

N
n

N
~

HIIIllll[llIl]lllllllll[llllllllllll”lllll

MOXT 0] LOMAN AFB RI/FS FOR 29 SITES  |"™" Mw-38-03
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F2415

DRILLING LOG " WW-38-03

PUET  LOLLOMAN AFB RI/FS ASERETY T aE

FIELD SCREENING | GEOTECH SAMPLE | ANALYNICAL BLOW
DESCRIPTION OF MATERWALS RESULTS OR CORE BOX NO. | SAMPLE NO. COUNTS REMARKS /RE COVERY
c d . f 9 h

-3

N
w

.....

-m————g =

[
o

TD= 30.0 ft

5 & > &5 ¢ & 9 & & ¥ o & ¢
lllllllllllllllllllllllllhllllllillllll|lllIIIIIIIHII TIRIATIY.

»
S

IS
I

TTIIIIIll|l|l||Hlll|Illlllllllllllllll|l|ll|lll|lllll|lllllllll|IIII]IIII'IIIIIHIIIIIH
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ROXT LOLLOMAN AFB RI/FS FOR 29 SITES  |"™" Mw-38-03




ELEVATION GROUND WATER

PROJECT

HOLLOMAN AFB RI/FS

DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
24 SEPT 91
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER
4062.85 ACD
DRILLING METHOD WELL NO. (as shown on drawing: ‘ille and file numbaer)
HOLLOW STEM AUGER MW-38-01
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
PE OF
PROTECTIVE CASING: Steel lockbox
y Y0P OF WELL GROUND SURFACE
PROTECTIVE POSTS ————+ STICK-UP: _2.5  ft.
CASING A== : CONCRETE,, PAD
DIAMETER: __ 2 in, € f | MIN._4.0" THICKNESS
g TYPE OF PIPE JOINTS: Flysh Thregded SCREEN_INFORMATIQN
o SCREEN DIA.: _2 in.
22 o '8‘ TYPE OF BLANK CASING:_PVC SLOT WIDTH: OAbOIO in.
- Type ! Portland SCHEDULE:
5 a?ngléL/ GROUT Cy::n.n, MATERIAL: ¥ PvC [ STAINLESS
T ’ STEEL
g TOP OF SEAL 14.0 ft. bgl (] OTHER (DESCRIBE)
- TYPE _OF StAL: Benionite Pellets
TOP OF FILTERPACK 17.0 ft. bgl
TOP OF SCREEN 19.5 ft. bgl
FILTERPACK MATERIAL
éz TvPe:_16—40 Colorado Silica Sand
o
UD—
:% FILTER PACK BACKFILL METHOD: Tremie through
9.5 # |z auger
—_— E3
. 0 (Y y 5 ft. bgl
BOTIOM OF BORING g ﬁg_o'—o ft. bgl
BORING DIAMETER 7.5 in.
W 4 PMENT WATER LEVEL SUMMARY
METHOD:  See Well Development Record WATER LEVEL MEASUREMENTS

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

YOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENY WATER:

DATE /TIME/LEVEL

4 NOV 91/1525/25.24 fi. bmp

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

D17386




ELEVATION GROUND WATER

PROJECT
HOLLOMAN AFB RI/FS

DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
24 SEPT 91
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER
4063.56 ACD
DRILLING METHOD WELL NO. (es shown on drawing: fifle and file number)
HOLLOW STEM AUGER MW-38-02
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Steel Lockbox
1 TOP OF WELL GROUND SURFACE
PROTECTIVE POSTS STICK-UP: _2.5 ft
CASING = e CONCRETE, PAD
DIAMETER: __ 2 _in. ]\ Y] a 35| MlN.__A._é_THlCKNESS
E TYPE OF PIPE JOINTS: Flush Threaded INFORMATION
o SCREEN DIA.:_2 in,
23.0 1| 3 TYPE OF BLANK CASING: _PVC SLOT WIDTH: _0.010 in.
e 7] . 40
Type | Portland SCHEDULE:
g BAcknu/erout YEO MATERIAL: ® Pve [J STAINLESS
= 2 STEEL
=
% TOP OF SEAL 15.5 ft. bgl ] OTHER (DESCRIBE)
. TYPE OF SEAL: Benionite Pellets
TOP_OF FILTERPACK 18.5 ft. bol
TOP OF SCREEN 1 205 1. bl
::.j_-——-:{‘ FILTERPACK MATERIAL
g =1 Type:_16—40 Colorado Silica Sand
x X =
(B o re—
f% IR SERGR e BACKFILL METHOD:_Tremie through
9.5 . |@~ o — auger
— = =
BOTTOM_OF WELL - 0 it. bgl
BOTTOM_OF BORING ; 0 ft. bgl
BORING DIAMETER 7.5 in.
WELL DEVELOPMENT WATER LEVEL SUMMARY

METHOD: See Well Development Record

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL _4 NOV_91/1527/26.32 ft. bmp

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

D1738H




ELEVATION GROUND WATER PROJECT
HOLLOMAN AFB RI/FS
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
24 SEPT 91 1500 1700
ELEVATION TOP OF CASING 4063.10 SIGNATURE OF INSPECTOR/INSTALLER o
DRILLING METHOD WELL NO. (as shown on drawing: title ond file number)
HOLLOW STEM AUGER MW-38-03
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Steel Lockbox
- TOP OF WELL () GROUND SURFACE
PROTECTIVE POSTS ————————t- STICK-UP: _2.8 .
e : = CONCRETE, PAD
SiEvER: 2 in. K By B i | MIN._4.0" THICKNESS
E TYPE OF PIPE JOINTS: Flush Threaded SCREEN INFQRMATION
=) SCREEN DlA.:_2 in.
S TYPE OF BLANK CASING: _PVC sLOT wipTH: _0.010 in.
= T | Portiond SCHEDULE: ___ 40
BACKFILL/GROUT 'YP® orHan - -
S ETC./ Cement MATERIAL: X eve [jgélENLuss
X
§ TOP OF SEAL 15.1 ft. bgl [] OTHER (DESCRIBE)
w
~  r1vPE of SEAL1/4” Bentonite Pellets
TOP OF FILTERPACK 18.1 1. bgt
TOP OF SCREEN A0 F] 2041 ft. bgl
= FILTERPACK MATERIAL
z % —— i -
ot i ryre: 16—40 Colorado Silica Sand
X =
"’)’g FILTER PACK -fzf:, BACKAILL METHOD: Pour through
9.5 |2~ o auger
< z : n
= M L 5y 9.0 it. byl
BOTTOM_ OF BORING E :ﬁ: tt. byl
BORING DIAMETER i 5 in.
w PMENT WATER _LEVEL SUMMARY
METHOD: See Well Development Record WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: DATE/TIME/LEVEL 20 OCT 91/0930/25.87 ft. bmp
VOLUME OF WATER REMOVED: 4 NOV 91/1530/25.88 ft. bmp

VOLUME OF WATER ADDED:
DESCRIPTION OF PREDEVELOPMENT WATER:

DES({RIPTION Of POST DEVELOPMENT WATER: DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

Dt738N




RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-5-2

Portions of: Accelerated Corrective Measures Completion Report for Multiple Sites,
Bhate Environmental Associates, Inc. conducted in June 2007 (report not
completed as of the date of this Work Plan)

NationView Project No.: 8090006 July 2009 Appendix B-5-2



Table 4-11
Soil Analytical Data (June 2007)

Test Sled Maintenance Area, OT-38

Holloman Air Force Base, New Mexico

Client Sample Identification: Soil Screening Levels 0OT38-DP01-5 OT38-DP01-10 | OT38-DP01-23 | OT38-DP02-5 | OT38-DP02-10 [ OT38-DP02-10A| OT38-DP02-23 | OT38-DP03-5 0OT38-DP03-10 0OT38-DP03-10
Lab Sample Identification: NMED D7F060363-023 | D7F060363-024 | D7F060363-025 | D7F060363-026 | D7F060363-027 | D7F060363-028 | D7F060363-018 | D7F060363-019 [ D7F060363-020 | D7F120221-031
Date Sampled: Residential® 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/11/2007

Analyte Result Result Result Result Result Result Result Result Result Result
General Chemistry % % % % % % % % % % %
Percent Moisture NV 16 19 22 19 25 15 24 19 NS 19
RCRA Metals Analysis mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Barium 15,600 97 44 33 69 19 53 31 39 NS 24
Cadmium 39 0.067J 0.074J ND 0.067J ND 0.13J ND ND NS ND
Chromium 234 9.5 11 3.5 7 2.4 10 2.7 4.2 NS 2.8
Arsenic 3.9 2.8 3 ND 1.1J ND 2.1) ND ND NS ND
Lead 400 5.3 6 3.3 4.8 3.2 4.8 3 6.3 NS 2
PCBs mg/kg ug/kg ua/kg ua/kg ua/kg ua/kg ug/kg ua/kg pa/kg ua/kg ug/kg
All NV ND ND ND ND ND ND UJ ND NS ND
Total Petroleum Hydrocarbons mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Diesel Range Organics (C10-C22) 9402 2.1 221 2.1J 2.0J 2510 2.0J 241 2.0J NS 2.2
Gasoline Range Organics (C6 -C10) 940 2 0.73J 0.99J 1.0J 0.81J 1.2 0.87J 0.96J 1.3J NS UJ
Volatile Organic Compounds mg/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ua/kg
Acetone 28,100 ND ND 8.1J ND ND ND 8.2J ND ND ND
1,2,4-Trichlorobenzene 69.3 0.95J ND ND ND ND ND ND ND ND ND
Hexachlorobutadiene 12.2 0.73] ND ND ND ND ND ND ND ND ND
1,2,3-Trichlorobenzene WA 1.2) ND ND ND ND ND ND ND ND ND
Naphthalene 79.5 15 0.86J ND ND ND ND ND ND ND ND
Semi-Volatile Organic Compound: mg/kg ug/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg ug/kg Hg/kg
Benzo(a)anthracene 6.21 391 ND ND ND ND ND ND ND NS ND
Benzo(b)fluoranthene 6.21 ND ND ND ND ND ND ND ND NS ND
Benzo(g,h,i)perylene NV 3 ND ND ND ND ND ND ND ND NS ND
Benzo(a)pyrene 0.621 ND ND ND ND ND ND ND ND NS ND
Chrysene 615 44 ND ND ND ND ND ND ND NS ND
Fluoranthene 2,290 ND ND ND ND ND ND ND ND NS ND
Indeno(1,2,3-cd)pyrene 6.21 ND ND ND ND ND ND ND ND NS ND
Phenanthrene 1,830 ND ND ND ND ND ND ND ND NS ND
Pyrene 2,290 ND ND ND ND ND ND ND ND NS ND
Notes:

NMED = New Mexico Environment Department
RCRA = Resource Conservation and Recovery Act
PCB = Polychlorinated Biphenyls

Hg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

% = percent

ND = Not Detected

NS = Not Sampled

NV = No Value

OT38 = Test Sled Maintenance Area

DP = Direct Push

A = sample suffix denoting a field duplicate sample

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RL), and/or qualified by the validating chemist (see Appendix E).
UJ = For non detected compounds, the sample quantitaion limit is qualified as approximate.

! NMED, June 2006. Technical Background Document for Development of Soil Screening Levels (SSL), Revision 4.0.

2NMED TPH Screening Guidelines for Kerosene and Jet Fuel, Residential Direct Exposure, Table 2b (October, 2006)

®No Value established for NMED SSL (June, 2006) and EPA Region 6 Human Health Medium Specific Screening Levels (HHMSSL) (Sept, 2008)

Bold value indicates analytes above NMED SSLs (Rev 4.0, June 2006) or TPH results above NMED TPH Screening Guidelines (October, 2006)

Note: The last digit(s) of the client sample identification equal the ending depth of the sampled interval (feet below ground surface)
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Table 4-11
Soil Analytical Data (June 2007)
Test Sled Maintenance Area, OT-38
Holloman Air Force Base, New Mexico

Client Sample Identification: Soil Screening Levels | OT38-DP03-23 OT38-DP04-4 OT38-DP04-9 OT38-DP05-4 OT38-DP05-9 OT38-DP05-9A OT38-DP06-4 OT38-DP06-9
Lab Sample Identification: NMED D7F060363-021 | D7F070201-001 D7F070201-002 D7F070201-003 | D7F070201-004 | D7F070201-005 [ D7F070201-006 | D7F070201-007
Date Sampled: Residential® 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007 6/5/2007

Analyte Result Result Result Result Result Result Result Result
General Chemistry % % % % % % % % %
Percent Moisture NV 24 22 26 18 16 15 18 18
RCRA Metals Analysis mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Barium 15,600 25 43 25 72 58 61 83 65
Cadmium 39 ND 0.057J ND 0.079J 0.24) 0.14J 0.086 J 0.18J
Chromium 234 1.7 3.5 3.1 6.4 6.5 13 7 16
Arsenic 3.9 ND ND 151 1917 1.6 3 191 55
Lead 400 2.6 3.1 2.3 3.7 4.3 5.4 4 6.5
PCBs ma/kg ug/kg ug/kg ug/kg ug/kg ua/kg ug/kg ua/kg ug/kg
All NV ND ND ND ND ND ND ND ND
Total Petroleum Hydrocarbons mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Diesel Range Organics (C10-C22) 940 2.2 2.1) 2.2 2.1 2.0J 191 2.1J 191
Gasoline Range Organics (C6 -C10) 940 2 1.3J 0.79J 0.82J 0.78J 0.71J 0.67J 0.74J 0.71J
Volatile Organic Compounds mg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg ug/kg ug/kg ug/kg
Acetone 28,100 770 ND ND ND ND 6.8J ND ND
1,2,4-Trichlorobenzene 69.3 ND ND ND ND ND ND ND ND
Hexachlorobutadiene 12.2 ND ND ND ND ND ND ND ND
1,2,3-Trichlorobenzene WA ND ND ND ND ND ND ND ND
Naphthalene 79.5 ND ND ND ND ND ND ND ND
Semi-Volatile Organic Compound: mg/kg Hg/kg ug/kg Hg/kg Hg/kg Hg/kg ug/kg ug/kg Hg/kg
Benzo(a)anthracene 6.21 ND ND ND ND 1101 ND ND ND
Benzo(b)fluoranthene 6.21 ND ND ND ND 1901 ND ND ND
Benzo(g,h,i)perylene NV 3 ND ND ND ND 56 J ND ND ND
Benzo(a)pyrene 0.621 ND ND ND ND 97J ND ND ND
Chrysene 615 ND 451] ND ND 130J ND ND ND
Fluoranthene 2,290 ND ND ND ND 170J ND ND ND
Indeno(1,2,3-cd)pyrene 6.21 ND ND ND ND 45] ND ND ND
Phenanthrene 1,830 ND ND ND ND 64 ND ND ND
Pyrene 2,290 ND ND ND ND 130J ND ND ND
Notes:

NMED = New Mexico Environment Department
RCRA = Resource Conservation and Recovery Act

PCB = Polychlorinated Biphenyls
ua/kg = micrograms per kilogram
mg/kg = milligrams per kilogram

% = percent

ND = Not Detected

NS = Not Sampled

NV = No Value

OT38 = Test Sled Maintenance Area
DP = Direct Push

A = sample suffix denoting a field duplicate sample

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RL), and/or qualified by the validating chemist (see Appendix E).
UJ = For non detected compounds, the sample quantitaion limit is qualified as approximate.

! NMED, June 2006. Technical Background Document for Development of Soil Screening Levels (SSL), Revision 4.0.
?NMED TPH Screening Guidelines for Kerosene and Jet Fuel, Residential Direct Exposure, Table 2b (October, 2006)
®No Value established for NMED SSL (June, 2006) and EPA Region 6 Human Health Medium Specific Screening Levels (HHMSSL) (Sept, 2008)
Bold value indicates analytes above NMED SSLs (Rev 4.0, June 2006) or TPH results above NMED TPH Screening Guidelines (October, 2006)

Note: The last digit(s) of the client sample identification equal the ending depth of the sampled interval (feet below ground surface)

Page 2 of 2



Table 4-13

Groundwater Analytical Data (June 2007)
Test Sled Maintenance Area, OT-38
Holloman Air Force Base, New Mexico

Client Sample Identification: Groundwater Screening Levels MW38-01 MW38-01A MW38-02 MW-38-03
Lab Sample Identification: T USEPA MCL 2 D7F060363-001 D7F060363-002 D7F060363-003 D7F070201-021
Date Sampled: 6/5/2007 6/5/2007 6/5/2007 6/5/2007
Analyte Result Result Result Result
General Chemistry mg/L mg/L mg/L mg/L mg/L mg/L
Total Dissolved Solids 1,000 5003 10,000 Q 10,000 Q 12,000 Q 8,400 Q
RCRA Metals Analysis pg/L po/L po/L pg/L Ho/L pg/L
Selenium 50 50 ND ND 8.5) ND
Barium 1,000 2,000 12 11 12 12
Arsenic 100 10 9.1) 9.8J 117 ND
Perchlorate pg/L po/L po/L pg/L Ho/L pg/L
Perchlorate NV 245° 4.9 4.8 5 5.1
PCBs pg/L uag/L ug/L pg/L ua/L pg/L
All NV NV ND ND ND ND
Volatile Organic Compounds pg/L ua/L uag/L pg/L ug/L pg/L
Chloroform 100 NV 15 15 1.1 0.67J
Trichloroethene 100 5 1.2 1.2 0.68 J 0.43J
Semi-Volatile Organic Compounds pg/L po/L po/L pg/L Ho/L pg/L
bis(2-Ethylhexyl)phthalate NV NV ND ND ND 2.6J

Notes:

NMWQCC = New Mexico Water Quality Control Commision

USEPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level

RCRA = Resource Conservation and Recovery Act

PCB = Polychlorinated Biphenyls

Mg/L = micrograms per liter

mg/L = milligrams per liter

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RL), and/or qualified by the validating chemist (see Appendix E).

Q = Elevated reporting limit. The reporting limit is elevated due to high analyte levels.

ND = Not Detected

NV = No Value

% = percent

MW = Monitoring Well

A = sample suffix denoting a field duplicate sample

!Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103
2USEPA National Primary Drinking Water Standards MCLs (816-F-03-016, June 2003 updated March 18, 2009)
SUSEPA Secondary Drinking Water Standard

*# USEPA Reference Dose (RfD) for Perchlorate. RfD of 0.0007 mg/kg/day translates to a Drinking Water Equivalent Level (DWEL) of 24.5 ppb (ug/L),
(http://yosemite.epa.gov/opa/admpress.nsf/0de87f2b4bche56e852572a000651fde/c1a57d2077c4bfda85256fac005b8h32!OpenDocument&Highlight=0,perchlorate

Bold value indicates analytes above New Mexico Groundwater Quality Standard or USEPA MCL
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Section 5--Phase I Investigation. Results. Conclusions. and Recommendations

Table 2 RFI Report

Holloman Air Force Base
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

Table 5.3-1
Analytical Results for Soil Samples—SWMU 179

,. 179-A01 -179-A02
L 179-A01-0381 179-A02-01-01
8-10 - ' 24

SW6010 - Metals (mg/kg)
Barium [8436,5600]] 84  (00502) | 80  (0.0403) | 143 (00s24) | 417 _ (0.053%)
Cadmium o] n3 029 | 24  ©2 63 (026 | 233 (0269
Chromium 668x109] 478 023 | 158 ©19) | 386 (024n | 128 (0252
Silver o7400] <o 159 | 15 @12 | o022 (166 | <DL (0.169)
[sW7421 - Lead (mpkg)
fLead [123500] 1095 (39 | 9425 (3.6 | 2265B  (0836) | 5845 _ (0.208)
Tocteatd ' B il iuman s ] mam 0 U1A3° 179-A03
Semple: - @& . 179-A82-02-01 179-A02-03-01 179-A03-01-01 179-A03-02-01
, Depth-End Depthit) L as 810 24 6
SW6010 - Metals (mg/kg)
Barium 036.5600)] 32 (00634) | 48 (ooses) | 366 00569 | 307 ©osn §
Cadmium 0| <pL 0314 | <DL 028 | 029 0282 | <pL _ (0288) §
Chromium [668x104]] 405B (0299 | 871 (©266) | 814  (0268) | 459  (0274)
Silver 073400]] <oL  ©2 | <pL ©179) | <pL 18 | <DL (0183 I
SW7421 - Lead (mg/kg) |
Lead (123.500]] 05928 (0.112) | 0.1sB  (00799) | 6778 (©2) | 118 (0.105)
Location TD TR R TARS 179-A04 179-A04 179-A04
SampleID | .. . 179-A83-4381 179-A04-01-01. 179-A04-02-01 179-A04-03-01
2. Depth-Ead ™ . S gle 24 46 810
SW6010 - Metals (nﬂ'_)
Barium 8436.5600)] 252 (00s4) | 331 (ooass) | 229 (oos3s) | s1s  (oosn
Cadmium @0 <pL o267 | 109 ©24) | ose2 265 | <pL (0253 |
Chromium 668x10° 367  (0254) | 484 0228 | 461 ©252) | 11 (029
I&er [0.73,400]] <DL (0.171) <DL (0.153) <DL (0.169) <DL (0.161) I
SW7421 - Lead (mg/kg) _ i
ILcas 123.5000] 053558 (00772) | 4385 oy | 4sas oz | 136s (o35 |

October 1994

5-54




Section 5—Phase II Investigation Results, Conclusions, and Recommendations
Holloman Air Force Base Table 2 RFI Report

Table 5.3-1 (Continued)

Acetophenone 18000)] NA NA NA ND  (0.0193)
Anthracenc Rax109]  Na NA NA ND  (0.0262)

[ Benzo(ajanthracene 196)] Na NA NA ND  (0.0245)
Benzo(a)pyrene roos]] Na NA NA ND  (0.031)
Benzo(b)fluoranthene 196)] Na NA NA ND  (0.0313)

[ Benzo(g b, iyperylene sl Na NA NA ND  (0.0301)
Benzo(k)fluoranthene [9.59] NA NA NA ND (0.0393)
Chrysene 6] Na NA NA ND  (0.0324) |
Di-n-octylphthalate i600)] Na NA NA ND  (0.0355)

I bis(2-Ethylhexyl)phthalate 501] NA NA NA ND  (0.0663) ﬂ

l Fluoranthene 3200)] NA NA NA ND  (0.0279)

[ 1ndeno(1,2,3-cd)pyrene 096]] Na NA NA ND  (0.0236) |

I Phenanthrene ws)|  Na NA NA ND  (0.0362) I

 Pyrene p40o)] Na NA NA ND  (0.0198)
SW6010 - Metals (mg/kg)

‘ Barium (84.36,5600)] 529  (0.0439) | 388 (00479 | 62  (0.0386) | 44  (0.0584)
Cadmium 80]] 0364B  (0218) | 0332B (0237 | 07968  (us1) | <pL (029 |
Chromium (668109 106 ©20m | 158 026 | 774 i) | 718 (0276) |
Silver 073,400 <bL 139 | <pL 151y | <pL  0122) | 0239  (0.185)

E’rm - Lead (mg/kg)

Lead p23sooll 275 (752 | 592 (06) | 463 (105) | 1a4s (o163
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Section S—Phase I Investigation Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

Table 5.3-1 (Continued)

S —

179-B02
179-B02-01-01
wnepcﬂn) s 46 (] 02
SW8270 - Semivolatile g!nics )

| Acetophenone 8000]] Na NA NA ND  (0.0229)

§ Anthracene 24x10)] Na NA NA ND  (0.0339)

I Benzo(a)anthracene 1961 Na NA NA ND  (0.0264)

I Benzo(a)pyrene ross]] Na NA NA ND  (00353) |
Benzo(b)fluoranthene 96] Na NA NA ND  (0.0467) N
Benzo(g,h,ijperylenc wsil N NA NA ND  (0.0502)
Benzo(k)fluoranthene 9.5 Na NA NA ND  (0.0489)
Chrysenc ol Na NA NA ND (0.0441)

I Di-n-octyiphthalate 1600)]  NA NA NA ND  (0.0229)

Ibis2-Ethyinexyiphthaiae ~~ [50)]  NA NA NA ND  (0.118)
Fluoranthene [3200] NA NA NA ND (0.0262)
Indeno(1,2,3-cd)pyrene )| Na NA NA ND  (0.0393)

I Phenanthrene ws)|  Na NA NA ND  (0.0293)

I [2400)] Na NA NA ND  (0.0315)
SW6010 - Metals (mg/kg)

I Barium (8436,5600]] 608 (00562 | 771  (0.0538) | 374  (00ssn | 412 (0.0569)

[ cadmium #0)] <pL  ©279 | <pL (0266 | <pL  ©273) | <DL (0282
Chromium 668104 643 (0265 | 709 (©253) | 597  (026) | 668  (0268)
Silver [073400)] 0282 (178 | <bL 17 | 0200 i) | <o 018
SW7421 - Lead (mg/kg) |
Lead 023,500 2298 0143 | 2285  (0as8) | 1845 0147 | 538 (o 0718)
Location D ; 15 .179-B02 179-B02 173-B02 4
Sample D £ I 179:802.02-01 179-B02-03-01 179-B02-04-81 179-0301-01 ||

‘Depth-End Depth (R) 24 . -8 02
SW8270 - Semivolatile Organics (.g/g)
Acetophenone (8000)] Na NA NA ND  (0.0225)
Anthracene Rax109] Na NA NA ND  (0.0334)
Benzo(a)anthracenc 196)] Na NA NA ND  (0.026)
Benzo(a)pyrene Loss]] Na NA NA ND  (0.0348)

I Benzo(v)fluoranthene (96l NA NA NA ND (0.046)

IBenzo(g h.ijperylenc ms)l  NA NA NA ND__ (0.0495) |
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Holloman Air Force Base

Section 5—Phase II Investigation Results, Conclusions, and Recommendations

Table 2 RFI Report

Table 5.3-1 (Continued)

i “ :

SW8270 - Semivolatile Organics (.2/g) (Continued)

[l Benzogo)fiuoranthene 9.59)] Na NA NA ND  (0.0482)
l chrysene o NA NA 001671  (0.0434)

¥ Di-n-octylphthalate [1600)] NA NA NA ND  (0.0226)

[ bis2-Ethyinexynphthalate ol Na NA NA ND (©0.116)

| Fluoranthene 3200]] NA NA NA 001693  (0.0258) |
Izndeno(ugm)pyme 9] Na NA NA ND  (0.0387) N
Phenanthrene wsjl  nNa NA NA ND  (0.0289) A
Pyrene 2400)] NA NA NA 001591  (0.031)
SW6010 - Metals (mzli_g)
Barium 18436,5600] 385  (0.0468) | 678  (0.0512) | 347  (00544) | 506  (0.0516) ||
Cadmium sof] <o ©232) | <L 254 | <DL (027 | 04%9B  (0.256) i
Chromium c68x10] 718 ©0221) | 896  (©241) | s61 (0256 | 836 (0243
Silver [073400)] 0183B (0.148) | <DL (0.162) | <DL (.172) | 0.178B _ (0.163)
SW7421 - Lead (mg/kg)
Lead 123500 157  00764) | 146 00127 | 043 (00757) | 0256 (0.00749)
fsampes = | 1eme3ezer | 1mwBo3eser | 179-B04-01-01
SW8270 - Semivolatile Organics (»g/g)

Acctophenone (8000]] NA NA NA ND  (0.0251) N
Anthracene Rax109]  NA NA NA ND (00372 A
Benzo(a)anthracene tos)] wNa NA NA ND (0.029)1!
Benzo(a)pyrene toos)] Na NA NA ND  (0.0388)

I Benzo(v)fiuoranthene (961 Na NA NA ND  (0.0513)
Benzo(g,h,i)perylene sy Na - NA NA ND  (0.0551)

IBenzo(k)ﬂuonmhenc p.so)] Na NA NA ND  (0.0537)

l cheysene 96]] NA NA NA ND  (0.0484)

I Di-n-octyiphthalate 11600 NA NA NA ND____ (0.0251)
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations
Table 2 RFI Report Holloman Air Force Base

Table 5.3-1 (Continued)

""" w2 i lio1eBe3ezer | 179-Be30301 | 179-B03-04-81 179-B84-01-01

SW8270 - Semivolatile Organies (.g/g) (Continued)
bis(2-Ethylhexyl)phthalate so)] Na NA NA ND (0.13)
Fluoranthene 3200]] Na NA NA ND  (0.0288)
Indeno(1,2,3-cd)pyrene (096)] NA NA NA ND  (0.0431)

[ Phenanthrene ws)|  Na NA NA ND _ (0.0322)

I Pyrene 2400)] NA NA NA ND  (0.0345)

[swe010 - Metals (mghg)
Barium (84.36,5600)] 445  (00587) | 377 (00s48) | 7.1 (0053 | 389  (0.0613)
Cadmium [80] <DL (0.291) <DL (0.272) <DL (0.263) <DL (0.304)

I chromium 6osx10 673 21 | s82 0258 | 879 ©25) | 784  (0289)

lSilvcr [0.73,400]] 0.238 B (0.186) <DL (0.173) 0392B (0.168) 055B (0.194)
SW7421 - Lead (nﬂ)—
Lead 123,500]] 491  (00766) | 0494 (00769 | 162 (0072 | 522 (0.082) 1
Locstien ID & . aepea | 179-Bes  179-BeS. 179-B0S I
Sample ID & ' 179-B04-02-01 ' 179-B0S-01-01 179-B05-02-01 179-B05-03-01
leg. Depth-End Depthiin) Vi 24 2 24 46 ]
SW8270 - Semivolatile Organies (1g/g) |
Acetophenonc 8000]] NA ND  (00184) | NA NA I
Anthracene 24x109] Na ND  (0025) | NA NA
Benzo(a)anthracenc 1961l Na ND  (00234) | NA NA
Benzo(a)pyrene 10%)| Na ND  (0.0295) | NA NA
Benzo(b)fluoranthenc 196)]] NA ND  (0.0298) | Na NA
Benzo(g,h,i)perylenc s Na ND  (00287) | NA NA
Benzo(k)fluoranthenc ©.591] Na ND (00375 | NA NA

v6]] Na ND  (00309) | NA NA

Di-n-octylphthalate (1600)] NA ND (00339 | NA NA
Fluoranthene 13200]] NA ND  (0.0266) | NA NA
Indeno(1,2,3-cd)pyrenc [096)]] NA ND (0025 | NA NA

[ Phcnanthrene wsjl  Na ND  (0.0346) | NA NA

f Pyrenc 2400]] Na ND  (00189) | NA NA

I bis@-Ethylhexyl)phthalse 0l Na ND  (0.0633) | NA NA
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations
Holloman Air Force Base Table 2 RFI Report

Table 5.3-1 (Continued)

SW6010 - Metals (mg/kg)
Barium 18436,5600]] 546  (00475) | 399 005299 | s6  0ose) | 229 (0498 |
Cadmium ol <pL  ©236) | <bL (26 | <pL 281 | <pL 0247 |
Chromium 668x107] 493  ©224) | 51 029 | 895 0273 | 4nn 25 |
U sitver 073400 <pL 15 | <pL 0167 | 0286 (0183) | <DL (0.158) J
Isw7421 - Lead (meg/kg)
Lead 1123500)] 0531  (00584) | 6075  (0153) | 4445 (0.153) | 2485  (0.16)
g Depth-End Depth ()
SW8270 - Semivolatile Organics (.g/g)
{l Acetophenone 18000)] NA 00234 (0017 | Na NA
N Anthracene R4x1049] Na 0024 (0023) | Na NA
{l Benzo(a)anthracene 196)] Na 0119  (00216) | NA NA
[[ Benzo(a)pyrenc (oo6)] Na 00985 (00273) | NA NA
I Benzo(b)fluoranthene [.96] NA 0.17F (0.0276) NA NA
Benzo(gh,i)perylene ws)|  Na 002325 (0.0266) | NA NA
I Benzo(k)fluoranthene 959 Na 0.17F  (00347) | NA NA
I chrysene 6)] Na 0152  (0.0286) | NA NA
[ Di-n-octyiphthatate (1600)] NA 1.2 (00313) | Na NA
[| bisc2-Ethythexylphthalate is0]  Na 0281  (0.0585) | NA NA i
i Fiuoranthene 3200)] Na 023 (00246) | NA NA
H indeno(1.2,3<d)pyrene ©96]] Na 00351 (0.0208) | Na NA |
Phenanthrene ms)]  NA 0124 (0032) | NA NA |
Pyrene [2400]] NA 0206 (0.0175) | NA NA |
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

Table 5.3-1 (Continued)

i 1 TP

179-B06

- 179-8085-04-01 | - 179-B0G-01-01 179-B06-02-01 179-B06-03-01 I
T 134 .2 24
SW6010 - Metals (mg/kg) I
I Barium (8436,5600]] 114  (00443) ] s01  (0oa74) | 55 0ose8) | 191  (0.0493) |
Cadmium o] <o 0219 | 0578 (0235) | 0578B (0281 | <DL (0245) f
Chromium 668x109 143 0209 | 107 0223 | 8711 (0268) | 388  (0233) !
Silver 07400 <o 014) | 0233 015) | o032 (0179 | <pL (0156
[sW7421 - Lead (mgg) _ 1
Lead 23500 so8s  (0133) | 2885  (25) | 2865 (073) | 07825 (0142
Location ID b ‘ .. 179-B%6 179-B97 179-B07 179-B07 j
Sampleld . # 179-B06-84-01 179-B07-01-01 179-B07-02-01 11,-mm1J
Depth-Ead Depthi () 12-14 “ -8 8-10
SW8270 - Semivolatile Organics (ug/g)
{ Acerophenone 18000}  NA ND (0019 | NA NA
{ Anthracene 24x10] Na ND  (00257) | Na NA
Benzo(a)anthracene 96l Na ND  (00241) | Na NA
Benzo(a)pyrene ross]]  Na ND  (00304) | NA NA
Benzo(b)fluoranthene tos]]  Na ND (00307 | NA NA
Benzo(g,h,i)perylene ms)|  NA ND  0029) | nNa NA
Benzo(k)fluoranthene 9.59) Na ND  (0.0385) | NA NA
Chrysene )] Na ND  (00319) | NA NA
Di-n-octylphthalate (1600]] Na ND  (00349) | Na NA
§ bis(2-Ethylhexyl)phthalate so)] Na ND  (00651) | NA NA
I Fiuoranthene B200)] NA ND  (00274) | Na NA
Indeno(1,2,3-cd)pyrenc 096]] Na ND (00232 | Na NA
Phenanthrene ws)|  Na ND  (0.0356) | NA NA
c [2400]] NA ND __ (0.0195) | NA NA |
October 1994 5-60




Section 5—Phase II Investigation Results, Conclusions, and Recommendations
Holloman Air Force Base Table 2 RFI Report

Table 5.3-1 (Continued)

SW6010 - Metals (mg/kg)_ |
Barium [84365600]] 188 (00ss4) | 47 o)) | 35 0oso9) | 192  0os09) |
Cadmium (s0)] 029B (0275) | <DL (0288) | <DL (0259 | <DL (ozin
Chromium (668104 441 (0261) | 575 (0273 | 596  (024) | 39 024)

Silver (073400)] <DL 175 | <bL _ (0183) | <pL__ (16 | <pL (o161 |
SW7421 - Lead (mg/kg) _ |

[12.3,500) (0.149) | 0933SB  (0.156)

1425B  (0.139)

0616SB  (0.141)
odireBes

SW8270 - Semivolatile Organics (.g/g)
Acetophenone 18000)] NA ND (00185 | NA NA
Anthracene Rax109] Na ND  (00251) | NA NA
Benzo(a)anthracene 1961 Na ND (00235 | NA NA
Benzo(a)pyrene oos)] Na ND  (0.0297) | NA NA
Benzo(b)fluoranthene 196)] Na ND (0.03) NA NA
‘ Benzo(g,h,i)perylenc ms)|  Na ND  (00288) | NA NA
Benzo(k)fluoranthene 9.59)] Na ND  (00377) | NA NA
Chrysene ps)] Na ND  (0.0311) | NA NA
Di-n-octylphthalate 600}l Na ND  (0.034) | NA NA
Il bis2-Ethylhexyl)phihalate 50]] Na ND (00635 | NA NA
I Fruoranthene 3200]] Na ND  (0.0267) | NA NA
Hmdcno(l.z,3-cd)pyrene 9] Na ND  (00226) | Na NA
Phenanthrene ms)]  Na ND  (0.0347) | NA NA
I pyrene 12400]]  NA ND  (0019) | NA NA
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations

Table 2 RFI Report Holloman Air Force Base ‘
Table 5.3-1 (Continued)
Location'TD" cEef T in179-BOT L E 179-D08 ] 179-B08° 179-B08
SampledD. = i . & .17e-BoT-84-81. .| . 179-Bos-01-01 |  179-B08-02-81 179-B08-03-01
Beg. Depih-Ead Deptl S T14-16 82 24 46
SW6010 - Metals (mg/kg)
| Barium 84.365600)] 212  (00538) | 381 (0ossT) | 464  (0.0503) | 467  (0.0424) |
| cadmium so)] <bL  ©26n | <DL (0276) | <DL (0249) | <DL 0.21)
Fhmmium (668x10]] 539  (0.254) 53 0262 | 597 0237) | 635 (0.2)
Silver [0.73.400]] <DL (0.17) 0.6 ©176) | <pL  (©159) | 0178  (0.134)
[sw7421 - Lead (myg)
| [ n23,500) 1368 (0.138) | 1255  (©317) | 156SB  (@.14) | 205S  (0.128)
Location ID 4 i i . 179-B88 179-BPHOL 179-BPHO2 179-BPHO3
Sampleld % . | 1mpeseser | 1mBrHO1 | 179-BPHA2 179-BPH03 ||
- Depth-End Depti Co1e-12 o1 01 o1
SW6010 - Metals (mg/kg)
| Barium (84.36,5600)] 334  (0.056) NA NA NA
ICtdmium [80])] <DL (0.277) NA NA NA
I chromium (6.6,8x10°]| 6.13 (0.264) NA NA NA
Silver [0.73,400]] 0.555 B 0.177) NA NA NA
SW7421 - Lead (mg/kg) ‘
Lead . n23s00] 3s4s 133 | Na | ~a | Na

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria
for inorganics.

() = Detection limit.

NS = Not specified.

NA = Not analyzed.

ND = Not detected.

DL = Detection limit.

B = Analyte detected in associated blank analyses.

S = Analyte concentration obtained using the MSA.

J = Estimated concentrations, analyte detected at concentration below the detection limit.

F = Benzo(b)fluoranthene and benzo(k)fluoranthene co-¢lute. The result reported is the sum of both compounds.
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations
Holloman Air Force Base Table 2 RFI Report

Table 5.3-2
Analytical Results for Soil Samples—SWMU 181

SW8270 - Semivolatile Organics (.g/g)

I4-Ch|0r0-3-methylphcnol [NS] ND (0.0169) 4.25 (0.522)
p-Chloroaniline [3.2x10°%] ND (0.0396) 1.69 (1.23) I
bis(2-Ethylhexyl)phthalate [50] ND (0.112) 197B (3.46) “
2-Methylnaphthalene [NS] ND (0.0245) 6.05 (0.757) l
Naphthalene [NS] ND (0.0325) 191 (1.01) I

I SW8270 - Semivolatile Organics TICs (.g/g) u
Ethylmethylbenzene [NS] ND (NS) 50 (NS)
Trimethylbenzene [NS] ND (NS) 20 (NS)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [, ] = UTL, trigger criteria
for inorganics.

() = Detection limit.

NS = Not specified.

NA = Not analyzed.

ND = Not detected.

B = Analyte detected in associated blank analyses.
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Holloman Air Force Base

Table 5.3-3
Analytical Results for Groundwater Samples—SWMU 177

i) 1T 177-H03 177-H04
<& o] rrpaeerel |- 1T-HE28181 177-H03-01-01 177-H04-01-01

SW8010 - Halogenated Volatile Organics (ug/L)
¥ 1,1,1-Trichlorocthanc INsi3.73kB1 83) [o0842KBI  (83) 418 (36.8) |1.76KBJ  (8.3)
{1, 1-Dichlorocthane (3s00)] ND (1.11) ND (1.11) 65.4 (5.55) ND (1.11)
[ Chiorocthane ~Ns)|  ND @) ND @) ND (200 |0442KJ (5.75)
{ Chloromethane 2692)] 238K)  (7.5%) ND (1.55) ND (31.8) |0761K)  (7.55)
| Tetrachioroethene 6731 ND (3.75) ND (375 | 219K  (19) J0353KJ  (38)
[ Trichloroethene INs)| 245 (3.66) 597 (3.66) 2730 (18.3) 324 (3.66)
[ Viny! chloride [0.018)] ND (155 | 3mK3 (759 ND (37.8) ND (1.55)

trans-1,3-Dichlo 0.19}] 0.492KJ ND 3.6 ND 18) ND (3.6)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ J; [ ) = trigger criteria for organics; [ ,
for inorganics.

Results greater than trigger critcria are shaded.

( )= Detection limit.

B = Analyte detected in associated blank analyses.

J = Analyte detected at concentration below the detection limit.

K = Peak did not meet method identification criteria. Analyte not detected on other GC column.
ND = Not detected.

NS = Not specified.

1= UTL, trigger criteria
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Section 5—Phase II Investigation Results, Conclusions, and Recommendations

Holloman Air Force Base Table 2 RFI Report
Table 5.3-4
Analytical Results for Groundwater Samples—SWMU 179
Location ID sy SERL H
I SampleID : -} c179-He1-01:01
[SW8010 - Halogenated Volatile Organics (ug/L)
| Trichloroethene ______INS)] | EE Q)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ], [ 1= trigger criteria for organics; [ , ] = UTL, trigger criteria
for inorganics.

( ) = Detection limit.
DL = Detection limit.
NS = Not specified.
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RCRA FACILITY AQOC-U, LoSsT RIVER BASIN
INVESTIGATION WORK PLAN HoLLOMAN AFB, NEw MEXICO

Appendix B-6-3

Portions of: Results of Additional Groundwater Sampling at Site SS-39, Holloman Air
Force Base, New Mexico, Delivery Order 11, Work Authorization Directive 01,
Groundwater Technology Government Services, Inc., September 30, 1998

NationView Project No.: 8090006 July 2009 Appendix B-6-3



[7-A-74

AR 1\4o
i [@] GROUNDWATER
i TECHNOLOGY
¢ 1 GOVERNMENT SERVICES
September 30, 1998 2501 Yale 335?52'3‘.5’?5'&fﬁﬁ%‘ﬂ?%ﬁ‘;‘f:?ﬁ:“&ﬁ?%‘f& lIlr;k

Tel (505) 242-3113  Fax' (505) 242-1103

Mr Michael ] Bone, P E.

Foster Wheeler Environmental Corporation
143 Union Blvd, Suite 1010

Lakewood, CO 80228

FINAL

RE: Results of Additional Groundwater Sampling at Site SS-39, Holloman Air Force Base,
New Mexico, Delivery Order 11, Work Authorization Directive 01

Prime Contract No. DACW-45-94-D-0003
MOA NO. DENS-94-11159JM

Dear Mr. Bone:

This letter describes the scope of work performed at Site SS-39 (Solid Waste Management Unit
[SWMU] 177 and SWMU 179), Holloman Air Force Base (AFB), New Mexico in May-June 1998.
The work consisted of collecting direct push technology (DPT) groundwater samples to delineate the
extent of trichloroethene (TCE) previously characterized during the Phase II, Table 2 Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) (Radian, 1994). The work was
performed to fulfill a request for supplemental information by the New Mexico Environment
Department (NMED) on the Phase 11, Table 2 RFI Report Since the work performed was similar to
the Area of Concern (AOC)-Ritas Draw work plan, it was conducted concurrently with the AOC-
Ritas Draw field activities and in accordance with applicable standard operating procedures (SOPs)
established in the Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP) for
Preliminary Assessment/Site Inspection for AOC-Ritas Draw, Holloman AFB, New Mexico (Foster
Wheeler Environmental Corporation [FWENC] and Groundwater Technology, 1998).

1.0 INTRODUCTION
1.1  Purpose and Scope

The purpose of the investigation was to delineate the extent of TCE previously detected during
the Phase II, Table 2 RFI (Radian, 1994). A total of 16 groundwater samples were collected

Offices throughout the U S , Canada and Overseas
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TABLE 1
GROUNDWATER ANALYTICAL RESULTS
SITE SS-39
HOLLOMAN AFB, NEW MEXICO
MAY AND JUNE 1998

Sample ID §S39- $S39- $839- $539- $839- $839- $§39- $539- $539- $839-

15 2-1 32 43 54 64 74 88 918 9-18DP
VOCs-EPA SW-846 Method 8260A (ug/L)
Acetone ND<S0 | ND<20 ND<10 ND<10 ND<10 ND<10 ND<71 ND<36 591 49
Benzene ND<50 | ND<20 ND<1 0 ND<1.0 ND<1 0 ND<1 0 ND<7 1 ND<3 6 1.0 075
Carbon disulfide ND<50 | ND<20 ND<10 ND<I1 0 ND<1.0 ND<i 0 ND<7 1 ND<3 6 022] ND<1 0
Carbon tetrachloride 14] ND<20 ND<1 0 ND<1.0 ND<1 0 ND<1 0 ND<7 | 21 ND<1 0 ND<1 0
Chloroform 13] ND<20 ND<1 0 ND<1.0 ND<1.0 017] 1.97 14] ND<1 0 ND<1 0
Chloromethane ND<10 | ND<40 ND<20 0.11J ND<20 ND<2.0 ND<14 ND<7.1 ND<20 ND<2 0
1,1-Dichloroethene 15 ND<2 0 ND<10 ND<I 0 ND<I 0 ND<1 0 21J 137 ND<I1 0 ND<1 0
Ethylbenzene ND<50 | ND<20 ND<1.0 | - ND<I0 ND<10 ND<I 0 ND<7.1 ND<3 6 015J 011J
Methylene chlonde 098JB | 027JB ND<I 0 ND<I 0 0.10JB ND<1 0 1.1IB 053JB 019JB 0.19JB
Tetrachloroethene ND<50 | ND<20 ND<I 0 ND<I 0 ND<I1 0 ND<1 0 ND<7 | ND<3 6 ND<1.0 ND<1 0
Toluene ND<50 | ND<20 ND<10 ND<1 0 ND<I 0 ND<1 0 ND<7 1 ND<3 6 079J 0.56]
1.11-Trchloroethane | ND<50 | ND<20 ND<1 0 ND<1.0 ND<10 ND<1 0 ND<7 i ND<3 6 ND<1 0 ND<1 0
Trichloroethene 230 66 063J 27 ND<I1 0 0.32] 280 130 018J 015]
2-Butanone (MEK) | ND<25 | ND<10 ND<5 0 ND<50 ND<5 0 ND<5 0 ND<36 ND<I18 38) ND<5 0




TABLE 1 (continued)
GROUNDWATER ANALYTICAL RESULTS

SITE SS-39

HOLLOMAN AFB, NEW MEXICO
MAY AND JUNE 1998

Sample ID $839- 5539- $839- 5839- $839- §839- SS39- TB-01 $839- Trip Trip
10-17 18 12-3 13-11 14-5 15 16 {5/18/98) TB-1 Blank Blank
(5/19/98) (5/22/98) (6/24/98)
VOCs-EPA SW-846 Method 8260A (ug/L)
Acetone 51 ND<10 ND<10 ND<50 ND<17 ND<10 ND<10 ND<10 ND<10 ND<10 ND<10
Benzene 042] ND<1 0 ND<10 ND<50 ND<17 ND<1.0 ND<1 0 ND<10 ND<1 0 ND<10 ND<1 0
Carbon disulfide ND<10 037] ND<10 ND<50 ND<17 ND<10 ND<10 ND<1 0 ND<1 0 ND<10 ND<10
Carbon tetrachlonde ND<10 ND<10 ND<1.0 086] ND<17 ND<10 ND<1.0 ND<1 0 ND<10 ND<10 ND<1 0
Chloroform 029] ND<10 ND<10 13] 022] ND<1 0 ND<1.0 ND<10 ND<1 0 ND<10 ND<10
Chloromethane ND<2.0 ND<20 ND<20 ND<10 ND<3 3 ND<2.0 ND<20 ND<20 ND<2 0 ND<20 ND<20
1,1-Dichloroethene ND<10 ND<1 0 ND<1.0 1.2J ND<17 ND<10 ND<10 ND<l1 0 ND<10 ND<10 ND<10
Ethylbenzene 012] ND<10 ND<10 ND<50 ND<17 ND<10 ND<10 ND<1 0 ND<10 ND<I 0 ND<10
Methylene chloride ND<10 ND<10 ND<l1 0 ND<50 ND<1.7 ND<1 0 ND<I1 0 035],B 042]B 0397 1.3
Tetrachloroethene 0 14] ND<10 ND<1 0 ND<50 ND<1 7 ND<10 ND<10 ND<1 0 ND<10 ND<10 ND<1 0
Toluene 050J ND<1 0 ND<10 ND<50 ND<1 7 ND<10 ND<1.0 ND<1 0 ND<1 0 ND<10 ND<10
1,1,1-Tnchloroethane 018] ND<10 ND<10 ND<50 ND<17 ND<10 ND<1.0 ND<10 ND<10 ND<10 ND<10
Tnchloroethene 029] ND<10 1.1 210 70 ND<10 ND<1.0 ND<1 0 ND<10 ND<l1 0 ND<1 0
2-Butanone (MEK) ND<50 121 ND<50 ND<25 ND<8 3 ND<50 ND<50 ND<50 ND<50 ND<50 ND<50

Note Compounds detected at or above the RL are shown 1n bold

< Indicates compound not detected at or above the RL

B Method blank contammation, the associated method blank contains the target analyte at a reportable level
J Estimated result, result 1s less than RL.

ND Not detected

RL Reporting limut

ug/ll Micrograms per liter

VOCs Volatile organic compounds
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Appendix B-6-4

Portions of: Supplemental RCRA Facility Investigation DP-30/SD-33 (SWMU 113B),
SS-39 (SWMUs 165, 177, 179, and 181), and SD-27 (SWMU 141) Holloman Air Force
Base Alamogordo, New Mexico, HydroGeoLogic, Inc., July 2007

NationView Project No.: 8090006 July 2009 Appendix B-6-4



SUPPLEMENTAL RCRA FACILITY INVESTIGATION
DP-30/SD-33 (SWMU 113B), SS-39 (SWMUs 165, 177, 179,
AND 181), AND SD-27 (SWMU 141)

HOLLOMAN AIR FORCE BASE
ALAMOGORDO, NEW MEXICO

Prepared for

Air Force Center for Environmental Excellence
3300 Sidney Brooks
Brooks City-Base, Texas 78235-5344

Prepared by
HydroGeoLogic, Inc.

11107 Sunset Hills Road, Suite 400
Reston, Virginia 20190

Contract No. F41624-03-D-8602
Task Order No. 037

July 2007
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SS8-39
Perchlorate Concentrations
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Table 4.9
Sediment Analytical Results
SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
Supplemental RFI
Holloman AFB, New Mexico

SD39-01
19-May-2006
NMED Soil Screening Level © 0.00-1.00 ft.
1) 2! ¢ ; . Construction
Analyte Background ? | Residential Industrial l Wotker Val Q
Semi-Volatile Organic Compounds (ug/k
Acetophenone NA 1,480,000 1,480,000 1,480,000 2,680
Diethyl phthalate NA 48,900,000 | 100,000,000 100,000,000 932 J
lDimetth phthalate NA 100,000,000 | 100,000,000 100,000,000 1,120 J
kq)
84.4 15,600 100,000 60,200 168
1.0 39 564 154 7.31
Chromium, total 24.6 210“ 450 ¥ 500 432
Lead 123 400 800 800 1,430
Mercury - 6.11® 68.4 & 238 0.0516
Silver 0.73 391 5,680 1,550 0.136 J

Notes:
(1) Sample analyzed for SVOCs (UDMH), aniline, and RCRA metals. UDMH and aniline not detected.

(2) Radian, 1992 and 1993. Background provided for reference only.

(3) Obtained from Table A-1 (NMED, 2006c)

{4) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(5) Methyl mercury screening criteria used as a surrogate for mercury

NMED = New Mexico Environment Department
palkg = micrograms per kilogram

maglkg = milligrams per kilogram

— = not detected

NA = not analyzed

ft = feet

UDMH = unsymmetrical dimethylhydrazine

Val = validated result

Q = data qualifier

J = estimated positive detection

Bolded and italicized value indicates analyte concentration exceeds NMED residential and industrial SSL
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Soil Analytical Results

Table 4.10

SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
Supplemental RFI
Holloman AFB, New Mexico

Notes:
(1) Samples analyzed for UDMH, aniline, and RCRA metals. UDMH and aniline not detected.

only.

(2) Radian, 1892 and 1993 d provided for
(3) Obtained from Table A-1 (NMED, 2006c)
(4) Duplicate

(%) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(6) Methyl mercury screening criteria used as a sumogate for mercury

NMED = New Mexico Environment Departmant
magfkg = milligrams per kilegram

ft = feet

Val = validated resull

Q = data qualifier

U = non-detect result, value presented indicates reporting limit

J = estimated positive detection
UDMH = | di fl
- = not detected

Bolded value indicates analyle conceniration exceeds NMED residential S5L

SB3901R SB3902R SB39-17
) o 18-May-2006 18-May-2006 18-May-2006
NM oil Screenin: Legeist - 2.00-4.00 ft. | 8.00-10.00 ft. | 2.00-4.00 ft. | 8.00-10.00 ft. | 8.00-10.00 ft. | 2.00-4.00 ft. | 9.00-10.00 ft
- A onstru on :
Background® | Residential | Industrial wgrkzr' Val 1 Q Val | Q Val ‘ Q Val Q| va* |a¥] val Q Val Q
5.90 3.50 17.70 85.2 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U
70 2 E 7 ; 0.228 U 0.228 U
314;1 13;;20 wgéioo 6{1152400 gség . 1?99.2 y 124 707 78.8 19.6 11.5
] ; : 0 36.3 234 50.7 0.0795 U 0.0
® 5] ) . & 078l
?;.g 21 ga 428& 5230 lg.: g.g; 178 287 290 0.528 J 0.615 J
2 o o A P 85U 342 177 612 0.65 U 0.65 U
: ; 23.8 087 0.0088 U 0.435 0.0802 0.0625 0.0088 U 0.0088 U
0.73 391 __ 5,680 1,550 0.787 0.834 6.34 0.0444 U 0.0444 U 0.991 0.536
HA3S01R HA3902R
18-May-2006 18-May-2006
NMED Soil Screenin evels P 2.00-4.00 ft. 7.00-8.00 ft. 2.00-4,00 ft, 8.00-9.00 ft.
Background B | Residential Industrial Co::::;clian Val Q Val I Q Val | Q Val Q
6.90 3.90 17.70 85.2 827 0.228 U 0.228 U 0.228 U
84.4 15,600 100,000 60,200 36.8 216 64.4 33.1
1.0 39.?5’ 564 154 0.294 0.0795 U 0.0795 U 0.0795 U
f;.g 2120 43305’ 5230'5 11%; 3.82 6.48 438
; 53 207 5.05
A 611%® 68.4° 238" 0.0095 J 0.0088 U 0.0094 J 0.0088 U
073 391 5,680 1,550 0.994 1.08 0.0444 U 0.473
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Table 4.12

Groundwater Analytical Results

SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring
Holloman AFB, New Mexico

MW33-02 MW 3E-05 MW 3505
US.EPA NMGWQ 15-Jul-2006 17-Jan-2007 T5Jul2006__ | 18 Jan-2007 T3-Juk2008__| 17-Jan-2007
Analyte Background™ | mcl® P T ] va___] o Val__J o] val _Jo Val__Jo| val [o] vt Ig"
‘olatile Organic Com) nds {ug/L) “ — — L
1-Brome-4-Fluorobenzene (4-Bromofluorcbenzeng) NA - - A 48 NA 44.8¢ ﬁ-ﬁ 472 4a7.3
1, 1-Dichloroethane : = NA - 5 0.0288 U 1y 0.0238 U 1u 0.03J 1u 1u
1,1-Dichloroethene ) NA T 5 0.0736 U 0540 0.0736 U U 202 1.83 188
Acetone ; 4 NA - - 0.854 U 10104 0.854 U 10UJ 0.854U 10Ul ol
Berzene ) NA 5 10 0.0455 U 10 0.07J 1uU 0.08.J 11U 1U
Bromodichloromethane NA - - 0.0551 U 1 0.0651 U 1U 0,14 J 1U 1U
Sromolorm L NA - - 0.0858 U 1u 0.0859 U 1U 00855 U iU 1u
iCarbon tetrachloride NA 5 10 313 308 0.121U 1u 151 1.83 188
Chlorobenzene NA 100 - 0.0217 U 11U 0,03 J 11U 0.0217 U 1u 1u
NA - 100 138 1.44 0.0475.U 1u 285 252 2524
Chiorometh R ; NA = L 023U 1u 0.23.U 1u 0374 1u U
cis-1,2-Dichloroethene NA 70 - oy 1 0101y 11U 0124 11U 11U
Cibromefluoromethane MNA - = NA 524 NA 53.5 NA 51.9 516
m p-Xylene (sum of isomers) NA 10,000 620" 0,04 J 1u 1u 1u 1u 1u qu
Methylene chloride . NA - 100 0689 U su 0683 U 5U 0,689 U 50U 5U
|Toluene-D8 NA 1,000 750 NA 47.2 NA 46.5 NA 469 68
Trichloroethene (TCE) NA 5 100 133 19.8 25 204 366 J 219 219 J
723 — 10 100 A S NA. U A 5U 50
938 2,000 1,000 NA 14! NA E] NA 37 26 J
234 100 50 NA 14 NA 5U NA 0] 5U
’ 138 15 50 NA 5U NA& 51U NA 54 s U
e (Fllered) 354 [0 00 R 5U R 50 R 50U 5U
Barium (Filtered) 85.2 2,000 1,000 /™ 141J R 150 R 120 121
[Cadmium (Fitered) 74 5 10 RD 1 R 10 R™ 1Ud 1Ud
{Chromium, total (Filtered) 7.2 100 50 R 7d R 5.ud R 51U sUd
Selenium (Filtered) B85.3 50 50 g™ 10UJ RS 10.UJ " 100 000
67 - 50 g 204 g 2UJ R 20U 2 U
I NA I = [ <2a5h 1 i | 75U | 200 1 500 U 371 3000 | 300 U
[ NA I = I 1000 16300 1 157 I 69400 | 83 500 22500 1 5500 A

Notes

(1) Rackan, 1892 and 1093, Background provided for referance ey,

{2) U5 EPA MCLs and NMGWE standards ara provided for rafernce only since TOS sxceads 10,000 mgiL
[2) MMAC 20.6.23103

(4) Duplhcate

(5] Tetal vybenes EPA MCL and MMGWG Standard used a5 sunogate for m,p-Jylene

(6} Hurman Heakth Medum Specific Sereaning Lavals 2007 (EPA Reg VI, 2007)

(T} Dissolved metak data rejected (see Section 4.7.4)

pgl = micregrams par Bos

gL = millgrams pa liter

TOS = total dissoboed sckds

Val = analytical rescl

@ » dats qualfar

1= posities detecties, valus betwesn RL and the MDL
U = non-detest rasull

NA = not anabyzed

= = not applcable; rot detected

MOL = methed datection bmit

AL = rporting bt

U.E, EPA = U5, Enviconmental Pretection Agency
MCL = Manrnun Contaminant Lavel

NMGVVE = New Marico Groundwater uakty
NMAL = N esice Administraive Code

Bolded value mdicates analyte concentialon excesds U.S. EPAMEL
Makitized vahe incicatus snalyts concentration sxcends NMGWG standard
Bolded and faberzed valus indicates analyts concentsaton axcasds U5 EPA MCL and NMOWO standard
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Table 4.12 (continued)
Groundwater Analytical Results
SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring
Holloman AFB, New Mexico

U.S.EPA NMGWQ TEJuk2006 | 1B-Jan200 LEE i
5. u an-2007 1211 4-Jul-2006 18-Jan-2007 14-Jul-2006 18-Jan-;
Background ! MeL i val__Jol va T3Q va__Jol va Ta va_]a S %?T
: A = - NA 434 NA 455 HA 38
1,1-Dichloroethane NA - 25 0.0289 U 1u 0.0298 U 1u 0.0299'U Bl
1,1-Dichlorcethene NA 7 5 0.24.J 142 1 00736 U 1u
lAcetons NA - - 1884 LT 10Ul 0.854 U 10U
Berzene . NA 5 10 0.09.J 1y 11U 1u U
Bromedichloromethane NA - - 0.0651'U iU U 0.0851 U Ty
Bromoform NA - 0.0855'U 1u 1y 0.0858°U 1u
{Carbon tetrachloride NA, 5 10 0.121:U 1u 1u 0121U 1u
Chiorobenzene NA 100 - 0.04 4 1y T 1y 1u
Chiorotorm NA - 100 0.27.J 085 1u 023J 1iu
Chioromethane NA =: = 023U 0514 1u 023U 1u
cis-1.2-Dichloreethens NA 70 = 0101 1y 1u 0101 U iu
[Dibromaflugromethane NA = - NA ST 517 MA 528
Im p-Xylene (sum of isomers) NA, 10,000 620" 1y 1u 1u 1u iU
Methyiene chiaride NA - 100 0689 5U 5u o688 U ]
IToluene-D8 A 1,000 750 NA 454 458 NA 458
Trichioroethene (TCE) NA 5 100 113 464 J 1.55 496 389
723 0 100 NA 7 50 50
929 2,000 1,000 A 174 19 44 :: 's'g S
(Chromium, total 234 100 50 NA 5U 14U 5U A s5U
Lead 189 15 50 NA 5uU 1
Filtered Metals (ugiL) - = 2 = -
[Ersenic (Filtered) 354 10 100 RV 5U R ] RO E3[0)
Barium (Filtered) o 85.2 2,000 1,000 r™ 7d r™ g4 R 10
lcadmeum (Filtered) 74 5 10 rR7 1UJ R 10d rM 1l
Jcrromium, total (Finered) 7.2 100 50 R 5UJ R 51Ud R 5UJ
Selenium (Filtered) 85.3 50 50 rM 10/UJ rT 10/UJ R 10 UJ
57 - 50 R 2uJ g 2110J g™ 2 Ud
| NA | - | <gas™ | 35 | 00 0| 00| 300 U | 500 U
| NA 1 — | 1,000 | 119 000 1 110000 1 57,300 | T 102 000 T 105,000

Nates
(1) Radian, 1992 and 1553, Background provided for referance onky,

(2 VS EPA MCLs and NMGWG standards e peovided fer rafemnce anly since TDS sxcesds 10,000 mplL
(3 NMAC 20.6.2.2100

4 Duphcate

(5} Tetal ydenes EPAMCL and NMGWE Standard used 33 surrogate for mp-Xylane

{6} Human Health Madium Spactic Screaning Levals 2007 (EPA Rag VI 2007)

(7} Dmsabved matals dats tejected (3ee Section 4.7.4)

gL = microgrim per bar
gL = milkgrams pe lter

TOS = tatal desobved sokds

Wal = analytical resull

Q= dats qualtier

1= pesitive detection, valus batween AL and the MDL
U = pan-datect rasull

NA = nat snakyzed

== nat apglcable; not datected

MOL = method detectan bt

RL = swparting limit

V.5 EPA = .S, Envissnmental Pratection Agency
ML * Marurum Contarmenant Level

NMGIWD = New Mevico Groundwater Qusity

NMAG = Naw Menice Administrative Code

Bolded valus indicales anahyle concentratan srcesds U5, EPA MCL
Tradicized valua indicates amabyle concentrabon axceads NMGWO standard
Bolded and falicied vakie indicates anabte concentraban sxceeds U.S. EPA MCL and NMGWD stardard

0
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Table 4.12 (continued)
Groundwater Analytical Results
SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring
Holloman AFB, New Mexico

s — e e
U.S.EPA NMGWQ uumznoeuw:m [ 18-Jan-2007 MWI - = 5007
LS. 18-Ja 14-Jul-2006 18-Jan-2007 131 4-Jul-2006 1
Analyte Backaround ™' | McL® Standarg™ val_Jol g™ Jg@l va Ja Val_Jol vai_Ta _I_|—|—w g BG:THWQ
Volatle Organic Compounds (ugf) S
1-Bramo-4-Fluorobenzene (4-Bromoflucrobenzene] MA = ) NA: NA 428J NA 434 NA, 429
1,1-Dichloroethane NA - 25 0.0288 U 0.0286 U 104 0.0298 U 1U 0.0255 U U
1, 1-Dichioroethene B NA 7 5 0.0736 U 00736 U 1Tud 0073 U 1u 0.0736 U 10
Acetone NA - - 10U 10U 10Ul 10U 10U a2 W0Ud
) == NA g 10 1u 1u 1ud 0.0485 U 1u 0.08 4 iU
Bromodichioromathane NA = - 0.0651 U 0.0651'U 1Ud 0.0851 U LEY) 0.0651 U 1]
Bromoform NA = - 0164 0.0859 U 1Ud 0.0859. U 1u 0.0853 U 1
= arbon tetrachionde j NA 5 10 01210 01210 1UJ 0121U 1U 0121U 1lU
Chiorobenzens ) NA 100 = 1y 1 1UJ U 1y 0.03 4 1
iChloroform NA - 100 0.0475/U 00475 U 1Ud 0.0475'U° 1u 0.0475'U 1u
Chioromethane NA - = 0,37 J 0.37.4 0534 0.34.J 1y 0.36J 043 J
|ie-1 2.Dichiaroethene NA 70 - 0.101'U 0.101U ] 0.101'U 1u 0.25 J iU
Dibromefluoromethane A - - NA NA s21J NA 524 NA 522
Im,p-ylena (sum of somers) NA 10.000% 6207 1uU 1 1w 1u 1 1U Ju
Methylene chioride NA - 100 0,683 U 0,688 U 0.58 J 0685 U s5U 0683 U s5uU
T ohsene-D8 NA 1,000 750 NA NA 44.7J NA 45.4 NA 453
Trichloroethene (TCE) NA 5 100 0.0485 U 0,06 1ul 0.0495 U 1U 44.1 313
723 0 00 A NA 50 A 50 NA 50
929 2,000 1,000 NA NA 217 NA 1 NA e
234 100 50 A NA 5U NA 50 MA siu
19.9 15 50 NA NA a8 NA 5U MNA 51
= 35.4 10 100 R R 50 R U ”TT 5]
[Barium (Filered) 852 2,000 1,000 R R 64 R 9.J RM 94
ICadmium (FiRered) 7.4 5 10 rR™ r™ 1 rM 1Ud rR™ 1Ud
chromium, total (Filtered) 72 100 50 r™ ™ 5UJ R 50J R 5UJ
Selenium (Filtered) 853 50 50 rT a™ ol rM 10U rM 10.0)
dver (FiRered &7 - 50 g™ g 2uJ g 210 g™ 20
I NA I = | YT | EETI | [/ E0 U] 30| — s U] T30 7500 |
I NA_ I = 1 iooo N govooo [ tiooog 1 131000 | 106000 T 112000 | 124000 741,000

Mates
{1} Radiam, 1552 and 1983, Background previded fod refersnce only.

{2) US EPA MCLs and NMGWO standards are provided for refemnce only ince TOS enzesds 10,000 mgl
{3) NMAC 20.6.2.3103

{4) Duplicate

{5 Total nferes EPA MCL and NMGWE Stancsrd used as sumsgate for m,p-Xylene

(8] Human Health Medium Specific Screaning Levels 2007 (EPA Reg V1. 2007)

(7} Dissotved metals data rejected (see Section 4.7.4)

3/l = micrograrms per ar

mgiL = miligrams e Iner

TOS = total dinsabved solids

Wal = analytical result

Q= dats quabliar

4= paditive detectian, value batwaen RL ard the MOL
U = nomdetect esul

WA = nat analyzed

= = ot apphicable; not detected

ML = method delaction limst

AL = reparsing lemé

U, EPA = U5, Emronmental Protactsn Ageney
MEL = Masimum Contaminant Lovel

NMGWE » HewMerico Groundwater Qualey
HMAL = Now Maxica Adrinisirative Code

Bolded vshie Indicstes 3nalyte concentraion sxcesds U.5. EPA MCL
Irabcized value indicates anshyts comcentrabion sxcasds NMGWO standsrd
Bolded and falizized value indicates anahyte concertration sxcesds U.5. EPA MCL and NMGWVQ standard
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Table 4.12 (continued)
Groundwater Analytical Results
SS-39 (SWMUs 165, 177, 179, and 181) - Missile Fuel Spill Area
Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring
Holloman AFB, New Mexico

MW3a-12
U.S.EPA NMGWQ 13M14Jur2006 18-Jan-2007
Backaround ™ ML 0 Val [5] Val Q
- 5 A = = NA, 223
NA - 25 0.0288 U 1y
1, 1-Crchloroethene A 7 5 0073 U 1y
Acetone NA - - 0854U 10Ul
! NA 5 10 Q.0455 U 14
Bromodichloromethane NA - - 0.0651U 1u
[Bromaoform MA - - 0,0858 U 1u
iCarben tetrachloride NA 5 10 021U 1u
IChlorobenzene A 100 - 0.0217 U 1uU
IChloroform NA - 100 0.0475.U 1y
fchicromethane NA - - 0284 042 J
lcis-1,2-Dichloroethene NA 70 - 0101 U 11U
Cibromofluctomaetharne MNA - - NA 53.8
m,p-Xylene (sum of isomers) NA 10,000 6201 11U 1u
Methylene chiotide NA - 100 0,689 U 5u
Toluene-D& NA 1,000 750 NA 45.4
Trichloraethena (TCE) MNA 5 100 2.6 201
72.3 10 100 A 5U
929 2,000 1,000 NA 143
234 100 50 A 5U
19.9 15 50 NA 50
Arsenic (Fitered) EoX) 10 100 RIT 50
Barium (Fiflered) 852 2,000 1,000 rRM 9J
{Cadmium (Filtered) 74 5 10 rM 11Ul
Chromium. total (Filtered) 72 100 50 R S
Selenum (Fitered) 853 50 50 r™ 10 UJ
6.7 = 50 R 2UJ
I NA 1 = 245" ] [EI | 750 U
I NA I = aoo0 T 136000 T 140000

Hates

1) Radian, 1992 and 1993, Background provided for ralecance only.

(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mglL
3] NMAC 20.5.2 3100

14) Duplcate

{5) Total nylenss EPA MCL and NMGVWO Standard used a3 surogate for m p-Kylene

(6] Human Haalth Medium Spectic Screening Levels 2007 (EPA Reg VI, 2007

(7) Dtssabend metals dats rejacted (3w Soction £7.4)

il = micrograms par Mer
maiL = millgrams pas btor

TOS = total dissshved solids

Vil = analytical resub

@ = dats quakfiar

J = posiive detection. vakse betwesn AL 3nd the MDL
U = panedetect sl

NA = nat analyzed

— = nat apphcable. naf detaclad

MOL = rthad datection fent

RL = reparting bt

U5, EPA = U5, Envimamentsl Protecsan Agancy
MCL = Maximum Contaminant Level

NMGWD = Kew Mexico Groundvater Qualy

NMAC = Naw Mexics Admrsstrative Code

Bolded valus mdicates anslyte concantrabon srcends U.S. EPAMCL
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Portions of: Site LF-40, Causeway Rubble Disposal Site Holloman Air Force Base, New
Mexico, Decision Document, EA Engineering, Science, and Technology, Inc., April 1993
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Technical Document to Support Site Closeout

BASE/INSTALLATION/FACILITY

Holloman Air Force Base
Otero County, New Mexico

NAME AND LOCATION
Site LF-40, Causeway Rubble Disposal Site

STATEMENT OF BASIS

This site closeout decision is based on the following document which describes
Site LF-40, Causeway Rubble Disposal Site (referred to therein as Site No. 40)
conditions and potential impacts to public health and the environment.

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

DESCRIPTION OF SELECTED REMEDY

The Records Search results confirm that the site has been used for the disposal
of concrete construction rubble but that no known or suspected hazardous waste
materials have been associated with the rubble disposal or buried at the site.
Available information indicates that the site does not present significant threat to
human health or the environment. The No Action alternative is the selected
remedy for Site LF-40.

DECLARATIONS

I have determined that the No Action alternative at Site LF-40 is a cost-effective
remedy and provides adequate protection of public health, welfare, and the
environment from releases of contaminants from past disposal practices. This
determination is consistent with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and the
National Contingency Plan (40 CFR 300).




SITE: LF-40, Causeway Rubble Disposal
Site
Holloman AFB, New Mexico

U.S. AIR FORCE
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Title:
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MEMORANDUM FOR RECORD

FROM: 49 CES/CEAN
550 Tabosa Ave
Holloman AFB NM 88330-8458

SUBJECT: Soil and water characterization through bore sampling in Lost River drainage.

I. The attached map of Lost River drainage was constructed for consultation purposes by David
Rizzuto, R&R Environmental. The number of test sites nceded and area of Lost River affected
has increased to include more sites of historical usage in which contaminates maybe suspect.
These sites are located at or near drainages which empty into the Lost River. The Lost River site
consists of an ephemeral streamr and a large playa with a history of anthropogenic disturbance.

2. Spccics of concern for this area are White Sands pupfish. The sampling area has been
expanded and may encroach within 100 yards o f a known pupfish populations as needed.
Sampling may proceed as planned in the arca identificd. Movement in this area must be limited
to foot traffic only. No heavy equipment or wheeled vehicles’ will be allowed.

3. Water and soil samples are needed to identify future management needs and ensurc that
Holloman AFB meets it obligations as a signatory to the Cooperative Agreement for Protection
and Maintenance of White Sands Pupfish (May 2006). Lost River is identified as refugia for the
White Sands pupfish, and as such, every effort must be taken to cvaluate and maintain its
ccological health and sustainability.

3. If you have any questions or comments, pleasc contact Mr. Lonnie Britton at (505) 572-3931.
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Jim Moore

From: David L. Rizzuto [rrenvironmental@zianet.com]

Sent: Tuesday, April 21, 2009 8:42 AM

To: Jim Moore

Subject: FW: Lost River Basin (AOC-U) Subsurface and Surface Soil Sampling Locations

David L.. Rizzuto
575=430—-3965

————— Original Message—-----

From: Britton, Lonnie J Civ USAF ACC 49 CES/CEAN [mailto:Lonnie.Britton@holloman.af.mil]
Sent: Tuesday, April 21, 2009 6:45 AM

To: David L. Rizzuto

Subject: RE: Lost River Basin (AOC-U) Subsurface and Surface Soil Sampling Locations

These site locations look good. No impact on the White Sands pupfish is expected due to
the low-impact foot traffic and small footprint of the actual test site. Let me know if
you need something more formal than an e-mail. Thanks. B

————— Original Message--—-—--=

From: David L. Rizzuto [mailto:rrenvironmental@zianet.com]

Sent: Friday, April 17, 2009 9:40 AM

To: Britton, Lonnie J Civ USAF ACC 49 CES/CEAN

Subject: FW: Lost River Basin (AOC-U) Subsurface and Surface Soil Sampling Locations

Lonnie,
Please review this E-mail and maps (2 Page PDF).
Let me know if these locations look ok.

Thanks,
Dave

————— Original Message-----

From: Jim Moore [mailto:JMoore@bhate.com]

Sent: Thursday, April 16, 2009 5:33 PM

To: David L. Rizzuto

Subject: Lost River Basin (AOC-U) Subsurface and Surface Soil Sampling Locations

Dave,

The attached pdf.file (containing 2 figures) shows the proposed locations for 100
subsurface and 20 surface soil sample locations. As discussed, all movement within the
Lost River Basin will be limited to foot traffic only.

As per Lonnie Britton, no heavy equipment or wheeled vehicles (PU trucks, drill rigs etc)
will be driven into the Lost River Basin for this RCRA Facility Investigation. All of the
sample locations shown on these figures will be obtained by using a hand auger or other

suitable hand tool and hiking to the proposed location(s). It is estimated that the
subsurface soil samples will be collected at a maximum of 6-10 ft below ground surface
(bgs) and the surface soils from 1-3 ft bgs. The purpose of the investigation is to

determine which upgradient ERP sites may have impacted the soil and groundwater quality
within the Lost River Basin.

Please forward these figures as soon as possible to Mr. Lonnie Britton for obtaining his
concurrence regarding these locations. If any of the sampling locations are within areas
of known pupfish populations the

location(s) will be relocated accordingly.



Thanks for your help!

Jim Moore, PG

Project Manager

NationView, LLC

445 Union Blvd., Suite 129
Lakewood, CO 80228
303.597.2450 main
303.597.2449 fax
303.929.4840 cell

<http://www.bhate.com/>

No virus found in this incoming message.

Checked by AVG.

Version: 7.5.557 / Virus Database: 270.12.1/2069 - Release Date:

10:36 AM

4/20/2009
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SITE-SPECIFIC ADDENDUM

TO THE BASEWIDE HEALTH AND SAFETY PLAN

RCRA FACILITY INVESTIGATION
AOC-U, LOST RIVER BASIN
HOLLOMAN AIR FORCE BASE, NEW MEXICO
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ACRONYMS AND ABBREVIATIONS

ACGIH American Conference of Governmental Industrial Hygienists
AF Fm Air Force Form

AHA Activity Hazard Analysis

ANSI American National Standards Institute
AOC Area of Concern

Bhate Bhate Environmental Associates, Inc.
CES/CEA  Civil Engineering Squadron/Environmental Asset Management
CFR Code of Federal Regulations

CHMM Certified Hazardous Materials Manager
CIH Certified Industrial Hygienist

CPR Cardiopulmonary Resuscitation

CRz Contamination Reduction Zone

CSP Certified Safety Professional

dBA Decibels A-weighted

°F Degrees Fahrenheit

DOT Department of Transportation

DQO Data Quality Objective

EM Engineering Manual

ERP Environmental Restoration Program

EZ Exclusion Zone

HAFB Holloman Air Force Base

HASP Health and Safety Plan

HEPA High Efficiency Particulate Air

HSM Health and Safety Manager

IDW Investigation Derived Waste

L Liter

LEL Lower Explosive Limit

mg/m® Milligrams per cubic meter

mL Milliliter

MSDS Material Safety Data Sheet

MUTCD Manual on Uniform Traffic Control Devices
NIOSH National Institute for Occupational Safety and Health
NMED New Mexico Environment Department
NRR Noise Reduction Rating

OSHA Occupational Safety and Health Administration
ov Organic Vapor

PAPR Powered Air Purifying Respirator

PEL Permissible exposure limit

P.G. Professional Geologist

PID Photoionization Detector

PM Project Manager
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PPE
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RCRA
RFI
SPF
SSA
SSHO
sSvVocC
SWMU
sz
TAL
TLV
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TWA
USACE
vVoC

Personal protective equipment
Parts per million

Resource Conservation and Recovery Act
RCRA Facility Investigation

Sun protection factor
Site-Specific Addendum

Site Safety and Health Officer
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Solid Waste Management Unit
Support Zone

Target Analyte List

Threshold Limit Value

Total Petroleum Hydrocarbon
Time-weighted average

U.S. Army Corps of Engineers
Volatile organic compound
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1 PROJECT SAFETY COORDINATION

The NationView personnel who are responsible for safety and health issues at the Lost
River Basin (Area of Concern [AOC] — U) project site 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 NationView, LLC for
implementation on this scope of work prior to the start of field operations. The
requirements of this site-specific addendum are applicable to NationView employees,
their subcontractors, and site visitors.

Table 1-1. Project Team Members with Project Health and Safety Responsibilities

Title Name Telephone

Corporate Sponsor Mr. David Martin (205) 908-0731

Project Manager Mr. Frank Gardner, P.G. (303) 386-6454

Field TeaGm Leader/ Senior Mr. Jim Moore, P.G. (303) 929-4840
eologist

Project Geologist Mr. Dustin McNeil, P.G. (303) 895-1963

Site Safety and Health Mr. John Hymer (575) 491-9171

Officer

Ms. Sally S. Smith, MHS, CIH,

Health and Safety Director CSP. CHMM. CPEA

(205) 918-4032

Notes: P.G. = Professional Geologist

CIH = Certified Industrial Hygienist

CSP = Certified Safety Professional

CHMM = Certified Hazardous Materials Manager
CPEA = Certified Professional Environmental Auditor
MHS = Masters of Health Sciences

NationView Project No. 8090006 July 2009 1-1
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2 PROJECT BACKGROUND AND SCOPE

The Lost River Basin (AOC-U) is a surface water drainage that intercepts surficial runoff
from several adjacent Solid Waste Management Units (SWMUs) and AOCs. These
SWMUs and AOCs include the following Environmental Restoration Program (ERP)
sites: OT-04 (SWMU 102) Acid Trailer Disposal Site, OT-37 (AOC L) Early Missile Test
Site, OT-38 (SWMU 137) Test Sled Maintenance Area, SS-39 (collectively SWMUs
165, 177, 179, and 181) Missile Fuel Spill Area, LF-40 (SWMU 103) Causeway Rubble
Disposal Area, and DP-62 (AOC-RD) Ritas Draw Disposal Pit. Previous investigations
have identified a number of contaminants of concern that have impacted the soil and
groundwater at these ERP sites including the Volatile Organic Compounds (VOCSs)
trichloroethene and 1,1-dichloroethene; metals including arsenic, chromium, and lead;
Total Petroleum Hydrocarbons (TPH); and perchlorate.

The primary objectives of this Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) are to:

1. Identify potential releases to the surface soil, subsurface soil, and groundwater
within the Lost River Basin from six known upgradient SWMUs and AOCs that
may have impacted the Basin via surface water tributaries and/or groundwater
infiltration.

2. Delineate the horizontal extent of VOCs, Semi-Volatile Organic Compounds
(SVOCs), TPH, Target Analyte List (TAL) metals, and perchlorate detected
above actions levels in the soil and groundwater samples collected throughout
the Lost River Basin during this RFI.

3. Collect sufficient analytical data to complete a site-specific risk assessment
(human health and ecological) of the groundwater and soil exposure pathways.

4. Collect the proper data to meet the data quality objectives (DQOS) to support
closure of the site based on guidance from the New Mexico Environment
Department (NMED).

AOC-U site access is limited to foot traffic only due to uneven rough terrain, shallow
groundwater, and the presence of a species of concern (White Sands Pupfish). As a
result, hand auger sampling technigues have been selected to perform the AOC-U RFI
field work. For a more detailed summary of the site history and background please refer
to the AOC-U RFI Work Plan (NationView, July 2009). The anticipated activities for this
project include:

Mobilization and demobilization of equipment and personnel

Hand auger soil boring and groundwater well sampling point installation
Surface soil sampling, subsurface soil sampling, and groundwater sampling
Surface water sampling (if encountered)

NationView Project No. 8090006 July 2009 2-1



AQOC-U RFI
SITE-SPECIFIC HASP ADDENDUM  HOLLOMAN AFB, NEW MEXICO

This page intentionally left blank.

2-2 July 2009 NationView Project No. 8090006



AOC-U RFI
SITE-SPECIFIC HASP ADDENDUM HOLLOMAN AFB, NEw MEXICO

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

Summary Haﬁ;ge'?::;n;'raﬂgw]gh’ Description of potential hazards
_\_Safety e  Moderate o Walking and uneven surfaces
o Vehicular traffic
(i.e. Uneven walking and working All tasks and their o Materials handling
surfaces, traffic, slips and falls, control measures are o Slips, trips, and falls
power and hand tools, materials addressed in Task
handling, electrical safety, etc.) Specific Activity Hazard
Analyses (AHAs) in
Attachment A
_~_Utilities e Moderate e Buried
o Overhead
o 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 e Moderate e VOCs: trichloroethene and 1,1-dichloroethene; Metals:
Arsenic, Chromium, and Lead; TPH; and Perchlorate
(see Attachment B)
o Sample preservatives (acids)
_\_Physical e Moderate o Thermal stressors
e Labor intensive activities
o Large site area, access limited to foot traffic only
__Biological e Low e Insect stings and bites
e Poisonous snakes/reptiles
(i.e. Plants, animals, insects, (Potential for contact should be minimal)
spiders, infectious waste)

3.2 Hazard Control Measures

General safe work practices and control measures are identified and summarized in the
Basewide HASP (Bhate Environmental Associates, Inc. [Bhate], December 2003).

NationView Project No. 8090006 July 2009 3-1
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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 of this
Site-Specific HASP Addendum:

¢ General site activities/mobilization and demobilization

« Soil boring, groundwater sampling point installation, soil, groundwater, and
surface water sampling, and investigation derived waste (IDW) handling

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)

Hazard Communication Program All (Refer to Basewide HASP

Respiratory Protection Program

All (Refer to Basewide HASP

Hearing Conservation Program

All (Refer to Basewide HASP

Incident Reporting and Investigation Program

All (Refer to Basewide HASP

General Work and Safety Rules

All (Refer to Basewide HASP

Site Health and Safety Inspections

All (Refer to Basewide HASP

Environmental Monitoring

All (Refer to Basewide HASP

Personal Protective Equipment Program

All (Refer to Basewide HASP

Thermal Stressors Program

Materials Handling Program

All (Refer to Basewide HASP

Housekeeping Program

All (Refer to Basewide HASP

Fire Prevention/Protection/Response Plans Program

All (Refer to Basewide HASP

Utilities Program

All (Refer to Basewide HASP

Electrical Safety Program

All (Refer to Basewide HASP

Emergency Procedures Program

All (Refer to Basewide HASP

Hand and Power Tools Program

( )
( )
( )
( )
( )
( )
( )
( )
All (Refer to Basewide HASP)
( )
( )
( )
( )
( )
( )
All (Refer to Basewide HASP)

July 2009
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3.4 Permits

Before site 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 with utility clearances, site security measures, and facility manager
notification of the intended operations. NationView will coordinate project requests for
Base installation support services through the 49th Civil Engineering
Squadron/Engineering Asset Management (CES/CEA). Pertinent to the start of
activities, a pre-construction meeting and site walk-through will be conducted with the
U.S. Army Corps of Engineers (USACE) Resident Engineer, Holloman Air Force Base
(HAFB) personnel, and NationView 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.

NationView Project No. 8090006 July 2009 3-3
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4 PERSONAL PROTECTIVE EQUIPMENT
4.1 Purpose

The purpose of this program is to ensure that personal protective equipment (PPE) is
selected in accordance with 29 Code of Federal Regulations (CFR) §1910.132, properly
used and maintained, and that NationView personnel are properly trained in the
inspection, use, and maintenance of PPE.

4.2 Scope

This program applies to all NationView operations including the sub-contractors on
NationView managed projects. The following 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
I overhead hazards), Minimum of long pants
Mobilization / ) Steel toed | Leather gloves 24 o C
Demobilization Safety.G.Iasg,es boots as needed None?. and shﬂs with @ minimum
with rigid side 4-inch sleeve
shields
Hard Hat (for Minimum of long pants
overhead hazards), and shirts with a minimum
Safety Glasses! 4-inch sleeve
. with rigid side Steel toed | Leather gloves High visibility vests around
General Site Labor shields boots as needed None® vehicular traffic
Goggles if windy or Hearing protection in
dusty conditions areas > 85 decibels A-
exist weighted (dBA)
None3 ¢ Minimum of long pants
and shirts with a minimum
Hard Hate Full face Air 4-inch sleeve
ard nat- (or Purifying Respirator
overhead hazards), with organic vapor Tyvek tr:]overallls ";f.‘y b.e
Safety Glasses' | Steel toed Chemical (OV)/Chlorine and | O™ Where spiashing is
Equi t with rlgld side boots istant al P100 combination pOSSIble and as
quipment shields resistant gloves cartridaes or recommended by the Site
Decontamination Boot (nitrile inner and ower% e Safety and Health Officer
Goggles ifwindy or |  covers outer) po ; (SSHO)
dust di purifying respirator
usty °°,”t' ions (PAPR) with High visibility vests around
exis P100/OV/Chlorine vehicular traffic
cartridges based on Hearing protection in
monitoring results areas > 85 dBA
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Head/Face -

Activity Fool | :Han'ds " | Respiratory - “Clothing
Minimum of long pants
and shirts with a minimum
None?4 4-inch sleeve
e azar PR A | e sphshing &
Soil, surface water OVSE r?ead hazard?), Steel toed Purifying Respirator osshle gn S as g
afety Glasses Chemical with OV/Chlorine p
and groundwater ith riaid sid boots recommended by the
sampling/ w si?igell dsSI € resistant gloves ant‘iJJP100 SSHO
: Boot {nitrile inner and combination e
screenin
g Godles fwindy or | COVTSaS outer) cartridges or PAPR High VlSIb.Illty vests 'around
Handling IDW dgg dit ¥ needed with ve_h|cu!ar tra’rﬁc .
usty g:ir;tl ions P100/OV/Chlorine Hearing protection in
cariridges basedon |  @reas>85dBA
monitoring results Life jackets may be womn -
while sampling surface
water bodies
None3. 4 Minimum of long pants
and shirts with a minimum
Hard Hat (for | eather gloves - Full Face Air 4-inch sleeve
overhead hazards), Steel toed as needed Purify[ng Respirator Tyvek coveralls may be
Safety Glasses! boot . with OV/Chlorine worn where splashing is
Supervision of with rigid side 008 Chemical and P100 ible and a
upervision o chislds resistant gloves i possible and as
work Boot {nitrile} if contact combination recommended by the
I covers as . cartridges or PAPR SSHO
Goggles if windy or with -
" needed , ; with High visibility vests around
dusty conditions contaminants is . 4 )
. L y P100/0V/Chlorine vehicular traffic
exist possible .
cartridges based on Hearing protection in
monitoring results areas > 85 dBA
Notes:

! Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI}

2-87 required at all times.

% 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

* Cartridge change out will occur at the following conditions:

Damage to cartridge

Cartridge is wet, restriction in breathing, unusual odors
Cariridge is visibly clogged with dust, restriction in breathing
After each day of use with no continuous exposures over the established Permissible

Exposure Limits (PELs) per 29 CFR §1910.1028(g)(3)(i) (benzene standard) and the
cartridge manufacturer's change out calculations based on anticipated concentrations.
» Changes that may be otherwise identified in 29 CFR §1910.120.

The following qualified person certifies that the selection of PPE is based on best

available mformatlon about the work reqwrements and anﬂcupated hazards

-Printed name: -
Sally S. Smith, MHS CIH CSP CHMM CPEA
Health and Safety Manager S

Signature:

Loy d et

Date:

July 2009
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5 SITE MONITORING

5.1 Exposure 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 hand auger and
groundwater sampling point installation 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 SSHO has the authority to modify the level of protection required for
work at this site 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 5-1 summarizes the
site monitoring parameters and action levels applicable for direct reading exposure
monitoring.

Table 5-1. Direct Reading Exposure Monitoring

Activity(s) Clompound / Action Level(s) and Actions
nstrument Frequency
Soil boring and 0-5 parts per million (ppm) | & i 16 work in required PPE and continue
groundwater Every 15 minutes during monitorin
sampling point intrusive activities g
”.‘Stta”?“o” (Ef‘l” Ensure personnel are upwind, notify the
marcut?\:\i/t?ez;)l Project Manager (PM). SSHO will ppgrade
Total VOCs / > 5 ppm to < 10 ppm PFéEVto Lde\égl r(]l I;ﬁp}rator}(D p;tqtej:tl;)n p\f‘mh
Photoionization (Sustained for more than 5 and righ Eficiency Farticuate Ar
Detector (PID) minutes) (HEPA) cgrtrldge, as necessary. Implgment
) appropriate controls such as ventilation.
Handling [DW Monitor for benzene and implement
actions listed below.
>10 ppm Stop work, ensure employees are upwind.
(Sustained for more than 5 Notify PM and Health and Safety Manager
minutes) (HSM) for additional control measures.
Continue work activities in required
protective equipment. Perform integrated
personal exposure monitoring using OV
Benzene / By No detect 00.2 badge or charcoal tubes with calibrated
colorimetric tube or 0 detection Upfo ©.2 ppm pump per National Institute for Occupational
similar (where Safety and Health (NIOSH) or Occupational
indicted by PID Safety and Health (OSHA) method (consult
readings) HSM as needed).
>0.2 ppm Cease work, exit the area to upwind location
' and notify the Site Manager.
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Activity(s) Compound / Action Level(s) and Actions
Instrument Frequency
0 — 1 milligrams per cubic
meter (mg/m?) Continue work in required PPE and continue
Every 5 minutes during monitoring.
intrusive activities
Cease work and ensure personnel are
upwind, notify the Site Manager. Use wet
methods for dust suppression. SSHO shall
>1 mg/m3 - < 30 mg/m? upgrade PPE to full face air purifying
} respiratory protection with
(Sustained for more than 5 HEPA/OV/Chlorine cartridges. Perform
Dust minutes) personnel exposure monitoring using
, , , integrated time weighted average (TWA)
Intrusive Soi Particulates / monitoring for dust and metals: lead, arsenic,
Activities Personal DataRam or and chromium.
SKC HAZ Dust IV
Real Time Particulate Cease work and ensure personnel are
Air Monitor upwind, notify the Site Manager. Use wet
methods for dust suppression. SSHO shall
>30 - < 50 mg/m? upgrade PPE to full face powered air
(Sustained for more than 5 purifying respiratory protection with
minutes) HEPA/OV/Chlorine cartridges. Perform
personnel exposure monitoring using
integrated TWA monitoring for dust and
metals: lead, arsenic, and chromium.
> 50 mg/m3 Stop work, ensure employees are upwind.
(Sustained for more than 5 Notify PM and HSM for additional control
minutes) measures.
<85dBA Continue work in rquirqd PPE and continue
monitoring.
Ear plugs or ear muffs must be worn with a
>85dBAto <110 dBA Noise Reduction Rating (NRR) of at least 26
All site activities Noise dBA.
Ear plugs and ear muffs must be worn
> 110 dBA to < 130 dBA together each with a NRR of at least 26 dBA
each
> 130 dBA Cease work and ensure personnel leave
work area. Notify the PM.

5.2 Heat Stress Monitoring and Protocols

Due to the large site area and the limitation to foot access only for the AOC-U RFI
sampling activities, each employee will be monitored closely for heat stress.
Furthermore, each employee will be required to carry fluids in a back pack hydration
system (CamelBak® or similar) equipped with a 3 Liter (L) reservoir. (Care should be
taken to avoid bringing fluids, including the back pack hydration reservoir into the
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work/exclusion zone. Hydration reservoirs and other fluid containers must be stored
and fluids consumed in the support/clean zone. These Site Control Procedures,
including zone delineation, are outlined below in Section 6.1. Ambient temperature and
physiological monitoring will begin when the ambient temperature is above 70 degrees
Fahrenheit (°F), which exceeds the American Conference of Governmental Industrial
Hygienists (ACGIH, 2007) Threshold Limit Value (TLV). When the body temperature
rises, the body seeks to dissipate the excess heat. The major disorders due to heat
stress are heat cramps, heat exhaustion, and heat stroke. The symptoms and
recommended prevention for each are listed below:

e Heat cramps are painful spasms, which may occur in the muscles of workers who
have perspired profusely in the heat. If this occurs, work should be stopped and the
worker supplied with fluids.

e Heat exhaustion is characterized by extreme weakness or fatigue, dizziness,
nausea, and headache. In serious cases, a worker may vomit or lose
consciousness. The skin is clammy and moist, complexion pale or flushed, and the
body temperature can be normal or slightly higher than normal. Treatment consists
of rest in a cool place and replacement of body water lost by perspiration. Mild
cases may recover quickly with this treatment. Severe cases may require care for
several days. There are no permanent effects.

e Heat stroke is caused by the breakdown of the body’s heat regulating mechanism.
The skin is very dry and hot with a red or bluish appearance. Unconsciousness,
mental confusion, or convulsions may occur. Without quick and adequate treatment,
the result can be permanent brain damage or death. Medical assistance should be
given quickly. The person should be moved to a cool place. Body heat should be
reduced artificially by soaking the person’s clothes with water.

The following steps can be taken to reduce the potential for heat stress:

e Drinking plenty of fluids with balanced salts (to reduce loss through sweating) (e.g.,
Gatorade®, mineral water, or Powerade®). Additionally, each employee will
personally carry their own water and gear in a CamelBak® hydration pack system.

e Wear cotton undergarments to act as a wick to absorb moisture.

e Specifically train workers to recognize the early signs and symptoms of heat stress
and heat stroke.

e Specifically train workers on procedures to follow if they detect symptoms of heat
stress/stroke.

e Make adequate shelter available for taking rest breaks to cool off.
For extremely warm weather, follow these additional recommendations:

e Shift working hours to early morning and early evening, avoiding the hottest time of
the day.

e Rotate crews wearing protective clothing.

e Work with the "Buddy System".

e Allow crews to become acclimated.
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e The work/rest cycle will be established on an individual basis depending on
physiological monitoring results (e.g., heart rate and temperature).

Additional considerations will be made depending on the specific activities being
performed.
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6 SITE CONTROL

6.1 Site Activities

Site-specific site control measures will be used to control access to the AOC-U 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)

Site Control Procedure (discuss important elements such as signs, barricades, fencing,

Location briefings, sign-in/out logs, etc.)

Due to the location of the project site, access will be coordinated with the Site Manager and HAFB
Operations. Access will be made via a specified route. The SSHO will be responsible for the
accountability for all onsite personnel using appropriate sign in / sign out procedures as needed.
The SSHO shall be responsible for maintaining adequate site control in order to limit hazards to
site workers and site visitors. To the extent feasible, immediate work areas shall be cordoned off
through the use of devices such as traffic cones, caution tape, or construction fencing along with
appropriate signage such as “Danger — Construction Area, Authorized Personnel Only” and “Hard
Hat, Safety Glasses, and Safety Boots Required in this Area”. All site workers shall be aware of
surroundings and prevent unauthorized personnel as well as vehicle traffic from entering the work
area.

General Work Area

AOC-U, Lost River Basin is undeveloped and no roads traverse the area. Therefore, traffic
control will not be required. In the unlikely event of traffic control use, all traffic control devices
and methodologies will comply with the U.S. Department of Transportation (DOT) Manual on
Uniform Traffic Control Devices (MUTCD, http://mutcd.fhwa.dot.gov) including the use of
appropriate roadway markings, highly visible safety vests, and flagmen as needed.

Table 6-2. Site Control for Potentially Contaminated Area(s)

Site Control Procedure (discuss important elements such as signs, barricades, briefings,

LUEENIEI qualifications, required supplies and equipment, sign-infout logs, etc.)

Support Zone (S2) Located outside of contaminated areas, access will be from clean areas or from the Exclusion
PP Zone through the Contamination Reduction Zone.

Contamination Reduction The Contamination Reduction Zone will be demarcated with caution tape or temporary
Zone (CRZ) construction fencing. Decontamination stations will be located here.

Exclusion Zone work areas will be clearly demarcated with caution tape or temporary

Exclusion Zone (EZ) 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.
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Table 6-3. Decontamination Procedures by Location

Type of Decontamination

Decontamination Methods

Personnel
decontamination

Personal hygiene will be the responsibility of each individual worker. Eating, drinking, chewing
tobacco or gum, smoking, and any other practice that may increase the possibility of hand-to-
mouth contact is prohibited in the work area. Personnel will be required to thoroughly wash hands
and face prior to eating, drinking, or smoking. Any disposable PPE used will be collected following
use in the work area for proper disposal. All disposable PPE will be removed and disposed of in a
labeled, pre-designated receptacle prior to leaving the work area to prevent the spread of
contaminants. Upon return, new and/or cleaned PPE will be provided for use. In the case of
excessive soiling or splattering, the PPE shall be changed out more frequently to reduce the
spread of contamination and reduce the potential for contaminant breakthrough. Reusable PPE
shall be cleaned with soap and water after each use. Respirator filter cartridges (if used) shall be
changed out on a daily basis.

The decontamination area will be divided into two general areas (equipment area and personnel
decontamination area). When exiting the work area, workers will leave all equipment in the
equipment area. Workers will then remove PPE. Gloves will be turned inside out so as to not
come into contact with potentially contaminated material. Respirators if used will then be removed
and set aside for cleaning. Workers will then proceed to the personnel decontamination area and
don clean gloves for use with soap and water to wash respirators, any other reusable PPE and
tools. A small wash area will be provided so workers can then wash their face and hands. Clean
paper towels and/or rags will be used to dry hands and face. Spent PPE and towels/rags will then
be placed in a 55-gallon drum for proper disposal at the end of the project.

The drawing below this table depicts a typical decontamination sequence.

Equipment
decontamination

Work efforts will be made to minimize equipment contact with contaminated materials. Prior to
leaving the work area following sampling, equipment (vehicle tires and hand tools) will be dry
decontaminated. Soils from the dry decontamination process will be disposed with the excess soil
sampling wastes. Decontamination tools may include brooms and shovels.

Work

Area

——

Equipment/ Personnel Exit
Decontamination Decontamination

A%

Equipment Pickup Personnel Don PPE

<

Entrance

6-2
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/ 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. Visual signals include:

1. Hand gripping throat = Can’t breathe,

2. Grip partner’s wrist or both hands at waist = Leave area immediately,
3. Hands on top of head = Need assistance,

4. Thumbs up = OK, I'm all right, | understand,

5. Thumbs down = No, Negative

Cellular telephone use is not permitted while operating equipment. However, in
the event of an emergency, the support zone may contact other onsite personnel with
hand held radios or cellular phones.
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8 MEDICAL SURVEILLANCE AND TRAINING

The medical surveillance and training requirements for NationView’s on-site personnel
working on the soil boring, soil sampling, groundwater sampling point installation, and
groundwater sampling activities will follow the requirements outlined in the Basewide
HASP Sections 7.4 and 5, respectively.

All personnel performing on-site work activities, wherein they may be exposed to
hazards resulting from field activities, will have completed applicable training in
compliance with 29 CFR Part 1910/29 CFR Part 1926 and Engineering Manual (EM)
385-1-1. Table 8-1 provides a summary of the minimum training requirements for site
project personnel.

Table 8-1. Required Worker Training and Site-Specific Training

Required worker training Site-specific training requirements
\' 40-hour Hazwoper General Site Worker (All) All personnel working on site shall attend site-specific
orientation/training prior to starting onsite project work. This
' 8-hour Hazwoper Supervisor (SSHO) training will be facilitated by the SSHO.

\' 8-hour Hazwoper Refresher (as applicable)

' 30-hour for Construction (SSHO)

No retraining requirements are anticipated during the project

Additionally, at a minimum the SSHO or the designated representative and one other
person will be certified in First Aid and Cardiopulmonary Resuscitation (CPR), and will
be continuously present during site operations.
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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
. No storage planned. Quantities No storage planned.
Assorted fuels, Iubricants, limited to immediate use Materials to be brought on- Vehicle Servicing and
coolants, etc. necessary for . . . ) .
. . requirements of on-site site by vendor’'s Operation
vehicular operation . X )
equipment. maintenance vehicle.

One small aluminum cylinder of

Calibration gases for air each required gas. (Each

monitoring equipment, if

Storage with monitoring

equipment in the onsite Calibration of monitoring

required for instruments in use contains appro?qmately 35Lof field office equipment
gas mixture).
Groundwater sample Minimal quantities will be
preservative (hydrochloric 2 milliliter (mL)/vial required for groundwater Groundwater Sampling
acid) sampling

Hazardous materials anticipated to be brought on site include preservatives for
groundwater samples, calibration gases for air monitoring equipment, and possible fuel,
lubricants, or coolants for accessory vehicles. No other hazardous materials are
anticipated to be brought on site by NationView or any potential subcontractor for use
on site under this scope of work.

A copy of the NationView Hazard Communication Program is included in the Basewide
HASP. A MSDS must be maintained on site for any hazardous materials stored or
used. A MSDS must be submitted to the HSM and approvals obtained prior to bringing
any hazardous materials on the job site. The MSDSs for all hazardous materials will be
reviewed with all onsite personnel by the SSHO as a part of chemical specific hazard
communication training.

Additionally, all personnel onsite will have appropriate general hazard communication
training per 29 CFR 81910.1200 and 29 CFR 81910.120. All containers used to store
hazardous materials or IDW will be properly labeled with the identity and hazards
associated with the contents. All IDW water will be contained in 55-gallon U.S. DOT
approved drums. An inventory of the number of drums will be maintained by the SSHO.
The labeling will be weatherproof and fade proof for a minimum of 1 year. An IDW
holding area will be designated at or near the subject site. Groundwater sampling
results will be used to characterize the IDW.
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10 EMERGENCY ACTION AND RESPONSE

Personnel responsible for coordinating emergency response actions during the AOC-U
soil boring, groundwater sampling point installation, and soil and groundwater sampling
activities are identified below in Table 10-1. A map showing directions to the authorized
medical facility is included in Section 12.

Table 10-1. Emergency Coordinator and Alternate

Responsibility Name Phone Number(s)
. Office (575) 201-4261
Task Emergency Coordinator Mr. John Hymer
Cell (575) 491-9171
) ) Office (575) 674-2012
Alternate Emergency Coordinator Mr. Dave Rizzuto

Cell (575) 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

Assemble at the primary evacuation site (support area outside of the

Evacuate to safe location .
exclusion zone)

Assemble and account for Emergency Coordinator shall account for personnel using site Sign
workers in/Sign out sheet

Notify Fire and Emergency

’ Notification as needed
Services

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 for the AOC-U work site.

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 will be

Injury or iliness 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 air, remove

Chemical exposure contaminated clothing, flush affected skin with water, and seek medical attention.

Notify emergency services immediately. All personnel shall evacuate the immediate
area of the fire and move to an upwind location. Personnel shall not engage in fire
fighting activities, such as the use of fire extinguishers, unless trained to do so and
only in the incipient stages of fire.

Fire or explosion

Tornados, lightning, or other threatening weather conditions will result in an
immediate shut down of operations and evacuation of personnel. Lightning 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.

Adverse weather

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 available to facilitate prompt containment
Material spill or release 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 stormwater 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) ........ccccovvvvvvviiiiiiciieceeee, 9-911
Operators will assist with Medical, Fire, and Police emergencies
HAFB SECUNLY FOICE......ciiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee ettt (575) 572-5037
HAFB Fire Prote€Ction .........ciiiiiiiiiieiie e e e e (575) 572-1117
HAFB Hospital — 49th Medical Group (Main switchboard) ........................ (575) 572-2778
Civilian Hospital (Alamogordo)

Gerald Champion Regional Medical Center ...............uevvvveviieieeennee. (575) 439-6100

After initial contacts have been made and the situation has stabilized, notify the Site
Manager SSHO, Senior Project Manager, and/or HSM, as appropriate.
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12 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.
NationView 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,
turn right heading east to Scenic Drive, and turn left on Scenic proceed to the medical
center. A map to this hospital is presented as Figure 12-1.

NationView Project No. 8090006 July 2009 12-1



AQOC-U RFI
SITE-SPECIFIC HASP ADDENDUM  HOLLOMAN AFB, NEW MEXICO

HOSPITAL ROUTE MAP
Holloman Air Force Base to AOC-U RFI Work Plan
Gerald Champion Regional Hospital Holloman Air Force Base
SSA to the HASP
/\v/ NATIONVIEW Source: Microsoft Expedia Street Maps
Figure 12-1
Not to Scale Date
July 2009

Figure 12-1. Hospital Route Map
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ATTACHMENT A
ACTIVITY HAZARD ANALYSES (AHAS)
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Activity Hazard Anal

sis (AHA) — 01

Task: AOC-U RCRA Facility Investigation

NationView Project Number: 8090006

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, shirts with
minimum 4” sleeve, steel toe boots, safety glasses, hard hat in the event of overhead

hazards, leather work gloves, and hearing protection, as required)

Location: Holloman Air Force Base, New Mexico

Analysis Approved by: Sally S. Smith Date: July 2009

Activity

Potential Hazards

Recommended Controls

General Site Activities including
Mobilization / Demobilization and
Site Preparation

Note: Each workday shall begin
with a mandatory daily safety
meeting for all on-site workers

Slips, trips, or falls on uneven and
rough walking and working surfaces

Determine the best access route prior to transporting equipment and tools
Continuously inspect the work area for slip, trip, and fall hazards (uneven terrain)
Pay attention; ensure safe and secure footing

Maintain clean work areas by following good housekeeping procedures

Be alert for uneven and variable terrain

Wear slip resistant footwear when walking/working on slippery surfaces or slopes

Site Traffic

Be aware of potential vehicle traffic while on site
Follow posted warnings and rules for travel around site
All personnel to wear highly visible safety vests

Eye injury

Use approved safety glasses with rigid side shields
Use safety goggles if dusty conditions exist

Overhead hazards

Personnel will be required to have hard hats available that meet ANSI Standard Z89.1 for
potential work in areas with overhead hazards.

Cuts, punctures, and abrasions

Wear leather work gloves when handling materials or using tools (i.e., hand auger tooling)

Dropped objects

Steel toe boots meeting ANSI Standard Z41 will be worn

Thermal Stressors (i.e. heat stress,
cold stress)

Employees will have appropriate clothing for variable weather

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. Each employee will
carry drinking water, contained and transported in CamelBak® hydration systems, which must be
stored and consumed outside the exclusion zone.

Warming breaks will be permitted as necessary to prevent cold stress

Back Injury from Materials Handling

Use proper lifting techniques

Mechanical equipment for assistance with loads greater than 50 pounds will NOT be available.
Therefore, care should be taken to avoid loads greater than 50 pounds and or use of a wheel
barrel for transporting these loads.

Prior to lifting, check the load for jagged or sharp edges

Avoid torso twisting motions while handling or moving loads
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AHA — 01 (Continued)

Activity

Potential Hazards

Recommended Controls

Mobilization/Demobilization
and Site Preparation

Inclement weather
(Thunderstorms and tornadoes)

o Halt activities immediately and take cover during thunderstorm or tornado warnings, shelter in a

building if possible, stay away from windows

If outdoors, stay close to the ground

Listen to radio or television announcements for pending weather information
Do not try to outrun a tornado on foot or in a vehicle

Biological hazards (spiders,
shakes, etc.)

Workers will inspect the work area carefully and avoid placing hands and feet into concealed areas
Look in direction of travel for biological hazards to avoid

continued
( ) Chemicals Always practice good personal hygiene by washing hands and face frequently during the day and
(i.e. fuels, lubricants, coolants, especially before eating, drinking, smoking, applying cosmetics, or any other activity that would
sample preservatives, etc ) increase the chances for hand to mouth exposure.
Wear appropriate PPE while handling any chemicals; refer to the MSDS for specific requirements;
minimum PPE must include safety glasses, safety boots, hard hats (for overhead hazards), and
chemical resistant gloves.
Safety Equipment Used Inspection Requirements Training Requirements
Level D PPE Weekly inspections will be performed | Site personnel have read and understand the SSA
First Aid Kit on fire extinguishers. Site personnel possess all of the required training as specified in the SSA
Fire Extinguisher Weekly inspections will be Site personnel received site specific safety indoctrination
Eyewash performed on first aid kits. Site personnel have reviewed all applicable MSDSs

Portable eye wash will be inspected
weekly.

Informal daily work area inspections
to be conducted by the SSHO.

Formal weekly inspections to be
conducted by the SSHO using the
Site Safety and Health Inspection
Form.

At least two individuals on-site will have current CPR and First Aid training

NationView Project No. 8090006

July 2009 AHA-1-2




SITE-SPECIFIC HASP ADDENDUM

AQOC-U RFI
HOLLOMAN AFB, NEw MEXICO

Activity Hazard Analysis (AHA) — 02

Task: AOC-U RCRA Facility Investigation

NationView Project Number: 8090006

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, shirts with
minimum 4” sleeve, steel toe boots, safety glasses, hard hat in the event of overhead
hazards, leather work gloves, chemical gloves (nitrile inner and neoprene outer), and

hearing protection, as required)

Location: Holloman Air Force Base, New Mexico

Analysis Approved by: Sally S. Smith Date: July 2009

Activity

Potential Hazards

Recommended Controls

Soil Boring, Soil, Surface Water,
and Groundwater Sampling,
Handling IDW

Hazards and recommended
controls from AHA - 01 apply

Hand Auger Sampling Hazards
Including but not limited to:

Intensive labor, pinch points,
uneven rough terrain, heavy
sampling equipment transportation
with the aide of mechanical
machinery, efc.

Hand Auger equipment and tooling is to be inspected, operated, and maintained properly
To the extent possible, site ingress and egress should be limited to level terrain

Work areas should be inspected, and to the extent possible level terrain should be selected for
work, prior to initiating hand auger soil boring sampling or well point installations activities

Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe work
boots), ensure loose clothing, jewelry, and/or hair is secured

Maintain good housekeeping on and around each sampling site

Water sampling in and around open
water bodies (if encountered) less
than two feet deep; drowning

Wear a U.S. Coast Guard approved life jacket or buoyant work vest
Prior to each use the life jackets/buoyant work vests will be inspected for defects
A lifesaving skiff will be immediately available to provide emergency aide over surface water

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 soil 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 and particulates in
accordance with requirements for site monitoring

SSHO may require an upgrade in PPE or modification to work based on monitoring results

Wear appropriate PPE including chemical resistant gloves (nitrile inner and outer), boot covers,
and Tyvek coveralls to minimize potential contact with soil, as appropriate

Use appropriate decontamination methods
All IDW will be containerized in 55 gallon drums and properly labeled and stored
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AHA — 02 (Continued)

Activity Potential Hazards Recommended Controls
Groundwater Sampling Point Pinch points o Utilize appropriate PPE (leather gloves) when handling well casings and tools
Installation Dust o Use care when installing well materials (sand, bentonite, Portland cement) into sampling point to

prevent dust generation
o Position body in and upwind location

o Suppress dust generation using wet methods and careful handling

Well Point Purging / Groundwater | Exposure to groundwater ¢ Position body upwind from the well points prior to opening cap
depth measurement / Groundwater| contaminants , ) , , , .
sampling o Wear appropriate PPE including chemical resistant gloves (nitrile inner and neoprene outer), boot
covers, and Tyvek coveralls to minimize 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
o Wash hands and face prior to eating, drinking, or smoking
Safety Equipment Used Inspection Requirements Training Requirements
Level D PPE Weekly inspections will be performed | Site personnel have read and understand the SSA
First Aid Kit on fire extinguishers. Site personnel possess all of the required training as specified in the SSA
Fire Extinguisher Weekly inspections will be performed | Site personnel received site specific safety indoctrination
Eyewash on first aid kits. Site personnel have reviewed all applicable MSDSs
Portable eye wash will be inspected | At least two individuals on-site will have current CPR and First Aid training
weekly.

Informal daily work area inspections
to be conducted by the SSHO.

Formal weekly inspections to be
conducted by the SSHO using the
Site Safety and Health Inspection
Form.
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ATTACHMENT B
PRIMARY CONTAMINANTS OF CONCERN

NationView Project No. 8090006 July 2009 Attachment B



SITE-SPECIFIC HASP ADDENDUM

AQOC-U RFI
HOLLOMAN AFB, NEw MEXICO

Properties of the Primary Contaminants of Concern

. Route(s) of Signs and Symptoms of Exposure Target P | specific | /7 s o | UEL
Contaminant PEL TLV Exnosure . Organs @) | Gravit (mm Point | LEL% | ~
p Acute Chronic 9 Y| Hg) (°F) g
Irritation eyes, skin,
throat; dizziness, Repeated or
) . headache, nausea, prolonged contact Eyes, skin,
Inhalation, skin ) R :
. absorption, ingestion _dyspnea (breathlng with skin may cause respiratory
1,1-Dichloroethene None 5ppm ’ ' | difficulty); liver, kidney dermatitis. The system, central 10 1.21 500 -2.0 6.5 15.5
dermal and/or eye ) .
contact disturbance; substance may have nervous system,
pneumonitis; [potential | effects on the kidneys liver, kidneys
occupational liver.
carcinogen]
Irritation of respiratory [ CNS depression, liver Respirato
100 ppm 10 ppm ) ' system, CNS and kidney piratory
Inhalation, Ingestion, . . System, central
. (TWA) (TWA) depression, mental disturbances, Cancer,
Trichloroethene dermal and/or eye : : nervous system, NA 147 57.8 NA 8.0 125
200 ppm 25 ppm confusion, headache, adverse reproductive . !
o contact : liver, kidneys,
(Ceiling) (STEL) nausea, liver and effects (female heart
kidney disturbance fertility, birth defects)
001 | 001 mgme | IMEEn ngesion | imtoneves, sk, | SCELITEER | AR
Arsenic : o e dermal andlor eye throat, diziness, P © efiex NA 5.72 NA NA NA NA
mg/m3 (TWA) (female fertility, birth system, mucous
contact headache, nausea
defects) membranes
Chromium 1 majm 0.5 ma/m? Inhalation, Ingestion, Caustic to skin and Cancer Lung, kidney, and NA 27 NA NA NA NA
g > mg Contact, Absorption mucous membranes liver ’
0.05 Inhalation. Ingestion Weakness, anorexia, Gl tract, CNS,
Lead . 0.05 mg/m? N9 ' Eye irritation tremors, neuropathy, kidneys, blood, N/A 11.34 0 N/A N/A N/A
mg/m3 Contact ) I
Hypo-tension gingival tissue
Irritation of eyes, skin, . Eyeg, skin,
. Cancer (leukemia), respiratory
1 pom Inhalation, nose, and throat, adverse reproductive system, blood
Benzene 5ppm= 0.5 ppm Ingestion, headache, dizziness, P Y ' ! 9.24 0.88 75 12 1.2 7.8
. effects (female central nervous
STEL Contact, Absorption nausea, staggered R
o e fertility, birth defects) system, bone
gait, fatigue
marrow
200 ppm Irritation of eyes, skin, Eyes, skin,
(750 Inhalation, Ingestion nose, drowsiness, Liver and kidne respirator
Toluene mg/m3) 20 ppm  ngestion, fatigue, weakness, y piratory 8.82 0.87 21 40 1.1 71
- Contact, Absorption : damage system, CNS,
Ceiling confusion, headache, liver. kidnevs
300 ppm nausea, dilated pupils ' Y
100 ppm . . Irritation of eyes, and . CNS, eyes, skin,
Ethylbenzene (435 100 ppm Inhalation, Ingestl_on, skin, may also cause CNS depresglon, respiratory 8.76 0.87 7 55 0.8 6.7
(434 mg/m3) | Contact, Absorption A pulmonary aspiration
mg/m3) conjunctivis (eyes) system
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Signs and Symptoms of Exposure if VP Flash
Contaminant | PEL | TLV R J ymp P el S P oPetC | mm | point | LELO | Yo"
Xposure Acute Chronic rgans (ev) ravity Hg) C°F) 0
Xylenes (o-, m-, p- Inhalation, Ingestion Irritation of eyes, skin CNS, permanent CNS, liver, and
) N 100 ppm 100 ppm J o ' ' brain and nervous urinary 21 0.864 8 76 1.0 7.0
isomers) Contact, Absorption nose )
system damage system/kidneys
15 0 halation. Inest Irritation of the Kidnor g X
nhalation, Ingestion, respiratory system, idney damage, bone
Perchlorate mg/ m? mg/ m3 dermal and/or eye nausea, vomiting, marrow (aplastic Rgd Bloqd Cells, NA 2.52 NA NA NA NA
(total h liver, kidneys
dust) (total dust) contact fever, rashes, anemia)
shortness of breath
Notes:
PEL = Permissible Exposure Limit UEL = Upper Explosive Limit
TLV = Threshold Limit Value % = Percent
IP = lonization Potential ppm = Parts per million
eV = Electron volt mg/m3 = Milligrams per cubic meter of air
VP = Vapor Pressure CNS = Central Nervous System
mmHg =  Milimeters of mercury Gl = Gastrointestinal
°F = Degrees Fahrenheit STEL = Short term exposure limit
TWA = Time Weighted Average
LEL = Lower Explosive Limit
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