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1 INTRODUCTION

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of
Engineers (USACE), under contract DACA45-02-D-0012, Task Order No. 5, to prepare an
Additional Groundwater Monitoring Work Plan for SS-61 (AOC 1001) located at Holloman Air
Force Base (HAFB), New Mexico. The objectives of this Work Plan are outlined in
correspondence dated February 4, 2005, from the New Mexico Environment Department
(NMED), included as Appendix A, and are summarized as follows:

1. A groundwater sampling program must be established. Groundwater samples must
be collected from a sufficient number of wells throughout the plume on at least a
semi-annual basis.

2. Groundwater samples shall be analyzed for volatile organic compounds (VOCs)
[including benzene, toluene, ethylbenzene, and xylenes (BTEX); naphthalene; 1,2-
dichloroethane (EDC); and 1,2-dibromoethane (EDB)], semi-volatile organic
compounds (SVOCs), and metals [including lead]. Samples from two wells, MW-02
and MW-05, shall also be analyzed for trichloroethene (TCE).

3. Groundwater elevations should be collected from all Spill Site 61 (SS-61) and
Landfill 29 (LF-29) wells for the development of groundwater potentiometric surface
maps.

In addition, the February 4, 2005, letter from NMED requested two additional items that will be
addressed separately from this Work Plan. First, that the natural attenuation data and discussion
related to the approved Feasibility Study Work Plan Spill Site 61 submitted by Bhate and dated
November 2003, as presented in the Interim Final Focused Feasibility Study Spill Site 61, Bhate,
September 2004, be recompiled and the two documents submitted separately. This request will
be completed under separate cover. Second, NMED requested an additional investigation of the
TCE plume, located to the east and southeast of MW-02. This TCE plume will be designated as
a separate Area of Concern (AOC), be set up as an additional site, and receive separate funding.
Therefore, additional wells and the TCE plume will not be addressed in this Work Plan.

This Work Plan will serve as the primary working document for the groundwater monitoring at
SS-61, and provide the relevant site specific information as it pertains to the requirements as
outlined in aforementioned correspondence. The primary objective of this Work Plan is to
review available information and to collect groundwater data to fulfill the requirements identified
by NMED. The ultimate objective is to achieve approval for site closure from NMED.

This document has been prepared to provide relevant information on the geologic, hydrologic,
and other environmental conditions for HAFB and at the site. Information is provided for the
entire Base and its surrounding environ as well as SS-61, specifically. Likewise, the procedures
encompassing the sampling and waste management are presented.
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1.1 HAFB Site Description

HAFB is located in southeastern New Mexico in Otero County, New Mexico, approximately 100
miles north-northeast of El Paso, Texas and six miles west of Alamogordo, New Mexico (Figure
1). HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942
through 1945, Alamogordo AAF served as the training grounds for over 20 different flight
groups, flying primarily B-17s, B-24s, and B-29s. After World War II, most operations had
ceased at the base. In 1947, Air Material Command announced the air field would be its primary
site for the testing and development of un-manned aircraft, guided missiles, and other research
programs. On January 13, 1948, the Alamogordo installation was renamed Holloman Air Force
Base, in honor of the late Col. George V. Holloman; a pioneer in guided missile research. In
1968, the 49™ Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB
also serves as the training center for the German Air Force’s Tactical Training Center.

1.2 SS-61 Site Description

SS-61 is located in an industrial area in the central part of HAFB. The site is located north of
two hangars, Buildings 1079 and 1080, and is divided into two study sections by DeZonia Drive
(Figure 2). The northern section of the site consists of a concrete pad, located east of Building
1001, which may have been used for dispensing fuel. North of this pad was a debris pile that
covered approximately 1,500 square feet. The pile contained concrete pieces, asphalt rubble, and
some piping. Northeast of the concrete pad and debris pile were two aboveground storage tanks
(ASTs) that had been removed. The ground surface rises approximately 10 feet toward the
former AST area. A partial outline of the containment berm in the area of the northern AST is
still visible. The circular berm is approximately 180 feet in diameter, rising approximately 8 feet
above grade, and approximately 10 feet wide at the base. No remnant of a berm is visible for the
southern AST. A 12-inch diameter steel pipe emerges from the ground at a 45° angle, oriented
north to south. The piping was traced to an apparent T-junction located 450 feet south of the
AST area. A geophysical survey, conducted during the Phase I Remedial Investigation (RI),
traced one branch of the piping west from the junction to an area directly north of the concrete
pad to two concrete valving vaults (Foster Wheeler and Groundwater Technology Government
Services, December 1997). The other piping branch runs south toward the hangar area.

The southern portion of SS-61, south of DeZonia Drive, consists of two hangars, Building 1079
and Building 1080. South of the hangars is the tarmac. The eastern hangar, Building 1080, is
the newer of the two buildings. The western hangar, Building 1079, dates to the 1940s. A
concrete sump is located outside the northwest entrance to the hangar. A shallow surface
depression, approximately 100 feet (ft) x 70 ft by 3 ft deep, is located in the north parking lot to
Building 1079. It was used as a stormwater collection basin. The piping traced from the former
ASTs is located underneath Building 1087, east of Building 1079.
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1.3 Summary of Previous Investigations

In 1994, during a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
of Solid Waste Management Unit (SWMU) 104, the Former Army Landfill used for the disposal
of waste munitions, contamination was detected in samples collected from monitoring well MW-
29-05 (Foster Wheeler Environmental Corporation (Foster Wheeler) and Radian Corporation
(Radian), July 1994). VOCs detected in the groundwater included benzene, EDC, 2,4,6-
trinitrotoluene (TNT), and 1,3,5-trinitrobenzene. Water levels collected from SWMU 104, also
designated as Installation Restoration Program (IRP) Site LF-29, indicated a hydraulic gradient
to the north-northwest. Monitoring well MW-29-05 was determined as being upgradient of the
former landfill; therefore, the source of the contamination was located south-southeast of the
former landfill. Based on the results of MW-29-05, a No Further Action (NFA) status was
requested for SWMU 104. The area south-southeast of IRP Site LF-29 was designated AOC
1001, due to its location in the vicinity of Building 1001.

1.3.1 Phase | Rl

A Phase I and Phase II RFI were conducted at AOC 1001 in 1996 and 1997 (Foster Wheeler and
Groundwater Technology Government Services, December 1997). Soil vapor samples, soil
samples, and groundwater samples were collected across the area. At this time, results from the
investigations designated this area as SS-61.

A Phase I RI was conducted at SS-61 in 1999 (Foster Wheeler, August 1999). The investigation
area included two former ASTs, underground piping, debris pile, and a concrete pad that may
have been a fuel dispensing area. These are located north of DeZonia Drive. Information of the
area is limited because part of the area was used for classified operations conducted by the
Strategic Air Command. Aerial photographs indicated that operations at the concrete pad and
ASTs began after 1945 and had ended by 1972. Soil samples collected during the Phase I RI
indicated the presence of total recoverable petroleum hydrocarbons (TRPH), BTEX, and two
explosive constituents (tetryl and trinitrotoluene) immediately above the water table, in the
capillary fringe, at the northeast corner of the concrete pad. Groundwater samples collected
indicated elevated levels of BTEX, north of the concrete pad, with lower levels of BTEX, EDC,
TCE, and explosives to the south and east of the pad. Free product was not observed in the wells
sampled. The Phase I RI confirmed that past releases in the vicinity of the concrete pad resulted
in elevated concentrations of groundwater contaminants in a plume that extends north toward
SWMU 104. Soil sampling showed that there was no continuing source of groundwater
contamination. The risk assessment conducted indicated that there was no unacceptable risk to
either human or ecological receptors; therefore, the Phase I RI concluded that no remediation
was required in the northern section of SS-61.
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1.3.2 Phase Il RI

The Phase II RI was conducted in 2000 and investigated the southern portion of SS-61, in the
vicinity of two hangars, Building 1079 and 1080 (Foster Wheeler, December 2000). Phase II
investigated the area of the two hangars, the outlying areas around the two hangars, an area
southeast of Building 1080 where suspected fuel spills occurred during past operations, and in
the former stormwater overflow basin north of Building 1079, directly south and upgradient of
the concrete pad. Soil sampling results from Phase II indicated the same as results from the
Phase I study. There did not appear to be a continuing source of groundwater contamination.
An elevated level of TRPH was detected in one soil sample, collected from 1 foot to 2 feet below
ground surface (bgs), at the southwest corner of Building 1079. Groundwater sampling results
indicated the presence of low-level cross-gradient and upgradient contamination that the Phase II
RI report attributed to multiple sources in the vicinity of Building 1079. It was reported that
Building 1079 had an oil/water separator (OWS) formerly located at the southeast corner of the
building. BTEX constituents were not as prevalent in the samples collected in the southern
portion of SS-61; however, low concentrations of chloroform, EDC, and TCE were detected in
samples collected from the eastern and western boundaries. The Phase II report attributed these
solvents to likely released cleaning fluids used in aircraft maintenance in the area. The Phase II
RI presented a discussion of the extent of contamination. For reference purposes, Sections 1.2,
5.0, and the data summary tables of the Phase II RI (Foster Wheeler, December 2000) are
attached as Appendix B. Based in the results, no significant risk to human or ecological
receptors was found and the Phase II RI recommended NFA.

1.4 Physiography

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge
of the Sacramento Mountains (Figure 3). 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. HAFB is
approximately 59,600 acres in area, and is located at a mean elevation of 4,093 feet above sea
level. The Base is located in the Tularosa Sub-basin which is part of the Central Closed Basins.
The San Andreas Mountains bound the basin to the west (about 30 miles) with the Sacramento
Mountains approximately 10 miles to the east. At its widest, the basin is about 60 miles east to
west and stretches approximately 150 miles north to south.

SS-61 is located north of the main base area straddling DeZonia Drive. Except for a former
stormwater retention pond located north of Building 1079, the surface of SS-61 slopes gently to
the southwest. The primary area of the northern portion of SS-61 is a sparsely vegetated area.
The southern portion of the site is primarily paved.
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1.5 Surface Water

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

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

SS-61 is located within Drainage Area 12 (DA-012), as described in the Draft Storm Water
Pollution Prevention Plan (SWPPP), prepared by CH,M Hill and dated September 2003. Storm
water flow in this 79-acre DA is generally to the southwest (Bhate, January 2005).

1.6 Groundwater

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

At SS-61, the hydraulic gradient varies from approximately 0.0071 feet per foot (ft/ft) to 0.002
ft/ft. Localized groundwater flow is to the west-northwest (Figures 4 and 5), which is different
than the general flow direction for HAFB. Groundwater was encountered at SS-61 during
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drilling activities conducted during the RI and Phase II RI at depths ranging from 11 to 30 feet
bgs. Well completion logs from the RI and Phase II RI are included in Appendix C.

The New Mexico Water Quality Control Commission (NMWQCC) Regulations are published
groundwater quality standards for aquifers with total dissolved solids (TDS) concentrations less
than or equal to 10,000 milligrams per liter (mg/L) [20.6.2.3101 New Mexico Administrative
Code (NMAC)]. TDS concentrations in samples collected in January 2005 from MW-01, MW-
03, and MW-06 were above 10,000 mg/L; however, concentrations in samples collected from
MW-04 and MW-08 had TDS concentrations below 10,000 mg/L. These samples were collected
under the Feasibility Study Work Plan (Bhate, November 2003b).

1.7 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 are in the 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, usually less than 10 inches (Foster
Wheeler/Radian, 1995). The very low rainfall amounts resulting in the arid conditions, which
with the topographically induced wind patterns combining with the sparse vegetation, tend to
cause localized “dust devils”. Much of the precipitation falls during the mid-summer monsoonal
period (July and August) as brief, yet frequent, intense thunderstorms culminating to 30 — 40%
of the annual total rainfall.

1.8 Geology

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250
million years old (White Sands Missile Range (WSMR), 2003). During the period when the area
was submerged under the shallow intra-continental sea, the layers of limestone, shale, gypsum,
and sandstone were deposited. In time, these layers were pushed upward through various
tectonic forces forming a large bulge on the surface. Approximately 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, gravel, and other matter
continues to flow into the basin.

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet, sediments
carried by surface water into a closed basin are bolson deposits. The overlying alluvium
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generally consists of unconsolidated gravels, sands, and clays. Soils in the basin are derived
from the adjacent ranges as erosional deposits of limestone, dolomite, and gypsum. A fining
sequence from the ranges towards the basin’s center characterizes the area with the near surface
soils as alluvial, eolian, and lacustrine deposits. The alluvial fan deposits are laterally
discontinuous 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 clay containing gypsum and are contiguous with the alluvial fan and eolian deposits
throughout HAFB. There has been the identification of stiff caliche layers, varying in thickness,
at different arecas of the Base. At the site, soils are predominantly silty sands and interbedded
clays.

Based on review of boring logs from previous investigations, the SS-61 arca is primarily
underlain by silts, silty sands, silty clays, and clays with gypsum present. It should be noted that
previous subsurface investigations conducted in the vicinity of SS-61 reported a caliche layer at
depths ranging from approximately 11 to 13 feet below ground surface (bgs). Soil boring logs
and well construction diagrams from the RI (Foster Wheeler, August 1999) and Phase II RI
(Foster Wheeler, December 2000) are included in Appendix C.
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2 GROUNDWATER MONITORING ACTIVITIES

The objective of the groundwater monitoring activities at SS-61 is to fill data gaps identified by
NMED in correspondence dated February 4, 2005 (Appendix A). Specifically, groundwater
samples will be collected from selected wells on a semi-annual basis. The groundwater
monitoring will be conducted in accordance with State of New Mexico requirements. Upon

conclusion of the monitoring activities, a report will be developed in accordance with Section 3
of this Work Plan.

2.1 Groundwater Sampling

Eleven existing monitoring wells will be sampled under this Work Plan. These wells include
MW-02, MW-03, MW-05, MW-06, MW-08, MW-09, MW-29-02, MW-29-04, MW-20-05, and
MW-29-08 and are shown on Figure 5. Monitoring well MW-04 was not on the NMED list, but
will be added to the monitoring program. The monitoring wells will be sampled twice per year
for a period of 2 years. A total of 13 groundwater samples, including two field duplicate samples
and a matrix spike/matrix spike duplicate (MS/MSD), will be submitted to the laboratory for
analysis from each sampling event. All samples for VOC analysis will require a trip blank. The
samples will be placed on ice and shipped under strict chain-of-custody to Associated Labs in
Orange, California.

2.2 Groundwater Elevations

During the sampling of monitoring wells under this Work Plan, groundwater elevations will be
measured. Elevations will be measured for those wells listed in Section 2.1, and also from
monitoring wells MW-01, MW-07, MW-10, MW-12, MW-29-01, MW-29-03, MW-29-06, and
MW-29-07.

2.3 Laboratory Analyses

Each groundwater sample (including the field duplicates) will be analyzed for their respective
analytes in accordance with Table 2-1. Groundwater samples will be analyzed for VOCs by
Environmental Protection Agency (EPA) Method 8260B, SVOCs by EPA Method 8270C, and
RCRA metals (arsenic, barium, chromium, cadmium, lead, mercury, selenium, and silver) by
EPA Method 6010B, with the exception of mercury which will be analyzed by EPA Method
7470A. Field filtration will be performed for the fraction of groundwater samples submitted for
metals analysis.

Groundwater samples will additionally be analyzed for TDS by Method 160.1 and natural
attenuation parameters (NAPs). Those parameters that are analyzed by the laboratory are also
listed in Table 2-1.
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Table 2-1. Sample Analytes and Methodologies

Parameters Method
VOCs EPA Method 8260B
SVOCs EPA Method 8270C
RCRA Metals EPA Methods 6010B/7470A
Total Dissolved Solids EPA Method 160.1
Methane, ethene, and ethane EPA Method RSK 175
Chloride EPA Method 300.0
Total Organic Carbon (TOC) EPA Method 9060
Alkalinity EPA Method 310.1

Appendix D details the method detection limits by method for chemical constituents indicated
for SS-61. Table 2-2 is a matrix indicating the analytical requirements for SS-61.

Table 2-2. Summary of Analytical Parameters for SS-61

Analytical Constituents Water Samples
Volatile Organic Compounds 15 samples (including 2 duplicates, 2 Trip blanks
EPA Method 8260B and 1 MS/MSD)
Semi-Volatile Organic Compounds 13 samples (including 2 duplicates and 1
EPA Method 8270C MS/MSD)
RCRA Metals 13 samples (including 2 duplicates and 1
EPA Methods 6010B and 7470A (mercury) MS/MSD)
Total Dissolved Solids 13 samples (including 2 duplicates and 1
EPA Method 160.1 MS/MSD)

Methane, ethane, and ethane

EPA Method RSK 175 12 samples (including 2 duplicates)

Chloride 13 samples (including 2 duplicates and 1

EPA Method 300.0 MS/MSD)
Total Organic Carbon 13 samples (including 2 duplicates and 1

EPA Method 9060 MS/MSD)
Alkalinity 13 samples (including 2 duplicates and 1

EPA Method 310.1 MS/MSD)

2.4 Field Analyses

In addition to the laboratory analyses, some NAPs will be field analyzed. Along with pH,
temperature, oxidation reduction potential (E;), dissolved oxygen, and conductivity, the
parameters listed in Table 2-3 will be measured and recorded.
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Table 2-3. Field Parameters and Methodologies

Parameters Method
Nitrate HAcH Method 8039
Ferrous lron HACH Method 8146
Total lron HAacH Method 8008
Sulfate HACH Method 8051
May 2005 Revision No. 00 2-3
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3 GROUNDWATER MONITORING REPORT

A summary report of the work conducted under this Work Plan for SS-61 will be submitted that
will summarize the field activities, sample analyses, and other pertinent information.

The report will present a discussion of field activities and summarize field measurements.
Analytical data will be presented in discussion, table, and figure format. A potentiometric
surface map indicating the direction of groundwater flow will also be included.

May 2005 Revision No. 00 3-1




ADDITIONAL GROUNDWATER MONIT , HOLLOMAN AVR,
WORK PLAaN For §5-61 (AOC %%%éé%; NEW %%é% XICO

D

This page intentionally left blank.

May 2005 Revision No. 00 3-2



s

4 HEALTH AND SAFETY REQUIREMENTS

Health and safety practices during the monitoring activities at SS-61 will adhere to the Basewide
Health and Safety Plan (HASP) (Bhate, December 2003). It is anticipated that no greater than
modified Level D personal protective equipment (PPE) will be required to complete the
monitoring 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.
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5 DECONTAMINATION AND IDW MANAGEMENT

Investigation derived waste (IDW) generated by the activities of this monitoring program (Table
5-1) will be managed and characterized according to the following guidelines. Liquid wastes,
such as decontamination rinses, are anticipated to be non-hazardous and as such, can be disposed
of through the Base wastewater treatment facility. PPE and other site non-hazardous
debris/waste shall be disposed in standard trash receptacles.

Table 5-1. Proposed Waste Streams for $S-61

Waste Stream
PPE Water
Equipment Decontamination X X
Purged Groundwater X X

Activity

5.1 General Decontamination Procedures

All equipment, inclusive of small hand and sampling tools and downhole tooling will require
decontamination. Small items can be decontaminated in five-gallon buckets and the like at the
site (Bhate, November 2003a). The larger equipment will be decontaminated at the
subcontractor staging area using high temperature — high pressure water cleaner and scrub
brushes.

5.2 PPE

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

5.3 Hazardous and Special Waste

There is not expected to be any hazardous or special waste generated during the completion of
this project.

N
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6 QAPP ADDENDUM

The laboratory performing the groundwater sample analysis will follow the Final Quality
Assurance Project Plan (QAPP) Addendum provided as Appendix D to this Work Plan.

6.1 Sample Identification

Each environmental sample will be identified on the sample label and chain-of-custody (COC)
records, regardless of type. USACE duplicates will be paired with another random sample and
will be blind samples. The duplicate samples will appear in sequence with the regular samples.
The identifier nomenclature will adhere to the procedures and guidelines established in the
Basewide Quality Assurance Project Plan (Bhate, November 2003a).

6.2 Standard Operating Procedures

Applicable Standard Operating Procedures (SOPs) for completing this sampling are located in
Appendix A of the Basewide QAPP (Bhate, November 2003a).

6.3 Sample Documentation

Sample documentation, identification, and tracking will adhere to the prescribed methods found
in the Basewide QAPP and/or its respective project specific addendum. All sampling activities
will include documentation of significant activities, sampling activities, and sample identification
information. At a minimum, field log books will be utilized to record dates and times, sampling
protocols, project numbers, and sampler’s name. Other pertinent information will include COC
numbers and air-bill tracking number. COC forms will be completed and included with each
sample shipment; one COC per cooler.

6.4 Data Reporting

Data obtained during the sample collection will be reported according to the Basewide QAPP
and/or its respective project specific addendum. An Environmental Restoration Program
Information Management System (ERPIMS) submittal is not required for this project.

May 2005 Revision No. 00 6-1
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7 ORGANIZATION

During the monitoring activities at SS-61, Mr. John Hymer will serve as the Bhate Site Manager
overseeing and directing all sampling activities. Mr. Hymer will also provide on-site
management of any sub-contractor for the project. Mr. Frank Gardner is the Bhate Program
Manager 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
7-1.

Table 7-1. Key Personnel and Responsibilities

Project Title/

Assigned Role Phone Numbers

Name

Mr. John Hymer Field Team Leader/SHSO Work: (505) 679-2100

To Be Determined Field Samplers To Be Determined

First Aid Personnel (Note-all onsite
personnel are required to be trained
in CPR and first aid)

Mr. John Hymer Work: (505) 679-2100

Other Project Personnel

Mr. Frank Gardner, PG

Bhate Program Manager

Work: (970)216-7819

Mr. Eric Lehnertz, CIH

Health and Safety Specialist

Work: (205) 918-4000

Mr. Michael D’Auben

Data Quality Control Analyst

Work: (205) 918-4000

May 2005
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APPENDIX A
Letter from New Mexico Environment Department

Dated February 4, 2005
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State of New Mexico
ENVIRONMENT DEPARTMENT
Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303
Telephone (505) 428-2500

Fax (505) 428-2567 e
RON CURRY
www.nmenv.state.nm.us : "SECRETARY
DERRITH WATCHMAN-MOORE

- DRPUTY SECRETARY

February 4, 2005

Mz ‘Debbie Hartell

Chief

Environmental Flight

49 CES/CEV

550 Tabosa Ave.

Holloman AFB, NM 88330-8458

RE: ADDITIONAL GROUND WATER MONITORING REQUIRMENTS FFOR SPILL
SITE 61 (AOC 1001)
HOLLOMAN AIR FORCE BASE
EPA ID# NM6572124422
HWB-HAFB-04-005

-
-

Dear Ms. Hartell:

The New Mexico Environment Department (NMED) has performed additional review of the
AOC 1001 site investigation history and the Interim Final, Focused Feasibility Studv, Spill Site
6] dated September 2004. Based on this review the NMED has additional concerns and
requirements regarding this site. NMED believes the additional requirements will prevent future
delays for implementation of the anticipated corrective measures study (CMS).

The NMED had previously required continued ground water sampling on an annual basis as part
of the NMED’s March 2, 2001 correspondence on the review of the Final Phase Il Remedial
Investigation (RI) Report. This sampling has not been performed.

The NMED also approved a feasibility study work plan that was limited to the collection of
additional ground water data from a select number of wells in order o determine whether or not
natural attenuation is occurring at the site. In reviewing the interim feasibility study, it is
apparent that the proposed study has expanded into a full CMS to evaluate all potential
remediation technologies. This approach was not part of the approved work plan.  In addition,
in order for NMED to adequately review the final CMS report, current ground water conditions



Ms Debb:e Hartell

The contaminant plume appears to be migrating in a northerly direction and not with
the ground water flow direction. The potentiometric surface maps for May 2000 (Fig
3-3, Final Phase II RI Report) and June 2004 (Interim Final Focused Feasibility

Report) indicates a ground water flow direction that is slightly north af'west: A
detailed plot of the ground water contaminant plume based on data from Fig
5-4, and 5-5 of the Phase II RI report, indicates the contaminant plume is xmgranng in
a north-northwest direction. - s

plume. This may not be the case. | 2 DCA is also a fuel additive referred to as
ethylene dichloride (EDC). A plot of the benzene and 1,2 DCA piumes appear to
indicate one source for both of these plumes.

The previous investigations have also identified a TCE contamination in the eastern
portion of the site. Ground water samples from MW-02 and DPT locations DP135,
DP29, DP47, DP36, and DP56 along the eastern portion of the S8-61 site
investigation had detections for TCE. This is in the upgradient portion of the site,
based on ground water flow and may represent a distal end of a TCE contaminant
plume. 1f TCE migration is similar to the benzene/EDC plume, then a TCE source
may exist south or southeast of MW-02 {possibly from Building 1088 or 1080).

-~

Based on the review of this site, the NMED will require the following actions be taken.

1.

NMED will require that the natural attenuation feasibility study associated with the
approved work plan and the CMS report be compiled and submitted separately due to
the significant differences that these reports entail.

Additional investigation of the TCE plume to the east and southeast of MW-02 must
be performed.

A ground water sampling program must be established. Ground water samples must
be collected from a sufficient number of wells throughout the plume on at least a
semi-annual basis. NMED suggest that initially the following wells and analysis be
included for sampling:

1) MW-09 or 10, MW-05, MW-08, MW-06, MW-03, MW-02, MW-29-04,
MW-29-05, MW-29-02 and MW-29-08

i) All wells should be analyzed for the following constituents: -



Ms. Debbie Hartell
February 4, 2005
Page3

VOC’s (to include BTEX, naphthalene, 1,2 dichloroethane (EDC), 1,2
dibromoethane (EDB)), SVOCs and metals (including lead)
In addition, MW-02 and MW-05 should be analyzed for TCE.

ity  Ground water elevations should be collected from all SS-61 and LF-29
wells for development of ground water potentiometric sarface maps.

A work plan for the above requirements must be reviewed and approved by the NMED before
the work is performed. The work plan shall include details on the history of each site, potential
contaminants of concern, proposed monitoring well locations and construction details, analytical
parameters and methods, quality controls and any other details as determined by the NMED as
necessary to properly investigate each site. The work plan shall be submitted within 90 days
from receipt of this letter.

If you have any questions, please contact me at (505) 845-5932.

A A
Steve Jetter
HWB Permits Mﬂnagement Program

ce: James Bearzi, NMED HWB
John Kieling, NMED HWB
Cornelius Amindyas, NMED HWB
James Harris, EPA-Region 6
Dan Holmquist, HAFB
File: Reading and HAFB-HSWA 2005
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APPENDIX B

Summary of Previous Investigations at $SS-61

Foster Wheeler Environmental Corporation, Final Phase |l Remedial
Investigation Report for SS-61, Holloman Air Force Base, New Mexico,
December 2000.
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southern portion of SS-61 is limited because this part of the site has been used by the U.S. Army
for aircraft maintenance and storage for the White Sands Missile Range. Despite the lack of
detailed information about the operations, the Phase II RI was designed to provide sufficient data
to adequately characterize the source, nature, and extent of contamination in this area. The Phase

II RI consisted of:

¢ Conducting personal interviews
e Searching records available on base
o Mapping site cultural features

e Surveying the area using geophysics to locate the underground piping and other potential
sources

Soil and groundwater sampling was conducted throughout the southern area in the suspected
source areas and at upgradient and downgradient locations. The Phase Il data are combined in
this report with the summary information from previous investigations for site characterization.
1.1 Purpose

The purpose of this report is to present the results of the Phase II RI and previous investigations
of SS-61 and the swrrounding area. These results were used to complete the following
assessments:

¢ Soil and groundwater sampling results, along with information on site features, were used to

assess the nature and extent of contamination in the northern part of the site and to confirm
the existence of upgradient sources to the south.

e TFuel constituent concentrations in soil and groundwater were compared to action levels
established by the NMED for petroleum-contaminated sites at Holloman AFB (NMED,
1995).

¢ Concentrations of other site contaminants were compared to human health medium-specific
screening levels (HHSLs) developed by EPA Region VI (EPA, 1999).

* A site conceptual model and screening-level risk assessment were provided to document the
potential exposure pathways and risks to human and ecological receptors at the site.

The conclusions of the assessments listed above were then used to support recommendations for

the closure of this site.

1.2 SITE DESCRIPTION AND BACKGROUND

SS-61 is located in the central part of Holloman AFB at the edge of an industrial area (Figure 1-2).
The northern part of the site, which was the focus of the Phase I RI, is approximately 300 feet (ft)
north of two aircraft hangars. The primary focus of the Phase II RI is the southern part of SS-61,

complete document.doc 06/04/03 vi September 2000
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which consists of potentially impacted soil and groundwater in the vicinity of the following two

features:
e The two hangars where fuel and waste fluids may have been previously disposed

e The underground piping, which connected one or both of the former ASTs in the northern
part of the site that traverses the site from north to south toward the aircraft tarmac

The Phase II RI investigation area is bounded on the north and south by DeZonia Drive and the
aircraft tarmac, respectively. The east and west boundaries of the site extend just past the two
hangars, Buildings 1079 and 1080. Samples were collected outside of the investigation area to

delineate contaminated groundwater potentially migrating from the hangar areas.

Most of the investigated area is relatively flat and paved in asphalt, concrete, or coarse gravel.
Sparse vegetation is present along with some brush in areas originally designated as landscaping.
The eastern hangar, Building 1080, is the newer of the two structures. Infrequent activity was
observed in the area of Building 1080, and there was no indication of external sumps or fuel
spills that could have leached to groundwater in the past. The western hangar, Building 1079, is
an older structure that dates back to the 1940s as observed in an aerial photograph from 1942
(Appendix C). In the vicinity of Building 1079, an underground concrete sump was observed
outside of the northwest entrance of the hangar. Site personnel indicated that they did not
dispose of anything in the sump as it_currently appears dry and unused. A shallow surface
depression, approximately 3 ft deep, is in the parking lot north of Building 1079 and measures
approximately 100 x 70 ft. According to base Civil Engineering personnel (St. John, 2000), the

area was used as a surface overflow basin used as a stormwater collection basin.:

Contamination at SS-61 was first detected during Phase 11 of the Table 1 RFI of SWMU 104 in
1994 (Foster Wheeler and Radian Corporation [Radian], 1997). This landfill, located north of
Building 1001 and northwest of SS-61, was used for disposal of waste munitions. During Phase
IT of the Table I RFI, monitoring well MW-29-05 was installed and sampled upgradient from the
landfill. Groundwater contamination detected in MW-29-05 included benzene, 1,2-
dichloroethane (1,2-DCA), 2,4,6-trinitrotoluene (TNT), and 1,3,5-trinitrobenzene. Water levels
measured in the SWMU 104 wells indicated a hydraulic gradient for groundwater flow to the
north-northwest. Therefore, the source of the contamination was believed to be to the south-
southeast of the landfill. Based on these results, a recommendation for No Further Action status

was requested for SWMU 104. The area southeast of the landfill was designated Area of

complete document.doc 06/04/03 Vi September 2000
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Concern (AOC)-1001. An investigation of AOC-1001 was conducted to assess the nature and
extent of the groundwater contamination detected in MW-29-05 and to locate the source of this

contamination.

Two investigations were conducted at AOC-1001 prior to the RI of SS-61, one in 1996 and one
in 1997, to delineate the contamination and locate its source (Foster Wheeler and GTI, 1997b).
These investigations detected soil contamination and the highest groundwater contaminant
concentrations in the vicinity of the concrete pad. Groundwater samples were collected from 24
direct push technology (DPT) locations and 11 monitoring wells in the vicinity of AOC-1001
and SWMU 104. The resulting data outlined a groundwater contaminant plume extending to the
north of the concrete pad area. Groundwater monitbring results suggest that this plume also

extends to the east (crossgradient) and south-southeast (upgradient) from the concrete pad.

SS-61 was added as an IRP site upon completion of a CERCLA site investigation (SI) and RFT in
1996 and 1997 (Foster Wheeler and GTI, 1997b). At that time, it was concluded that an
additional RI was required to determine the nature and extent of soil and groundwater
contamination, develop a site conceptual model, and collect information in support of screening-
level human health and ecological risk assessments. Field activities for the RI were conducted

from March through April 1999.

The six other SWMUSs are located within the vicinity of SS-61 and are listed below:

Site DI85~ Fornter North Area washrack -

These Table 2 and 3 SWMUs are listed in the Base’s RCRA Permit and were investigated under
during the RFT or the IRP, and are not believed to be the sources of the contamination observed
at SS-61. These six SWMUSs have been proposed to the NMED for No Further Action status as
part of the modification to the Base’s RCRA Permit.

complete document.doc 06204703 viii September 2000
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1.3 SUMMARY OF SITE INVESTIGATIONS

Three separate investigations have taken place at SS-61 prior to the Phase Il RI. These three
programis include the following investigations and they are discussed in the two subsections

below,
e Phase I RFI in 1996 (Foster Wheeler and GTI, 1997b)
e Phase II RFI in 1997 (Foster Wheeler and GTI, 1997b)

¢ Phase I Rl in 1999 (Foster Wheeler, 1999b)
1.3.1 Phase ] and Phase II RFI

RENR e SN P T T §sll ABLRLIO0Y, and Phases [ and

II of an RFI were conducted in 1996 and 1997. The RFI objective was to determine the source
and extent of soil and groundwater contamination southeast of SWMU 104. The results of the
Phase 1 and Phase II investigations were presented in the RFI report for AOC-1001 (Foster
Wheeler and GTI, 1997b) and are summarized in Section 2.0 of this report.

The scope of the Phase I RFI of AOC-1001 included the following field activities:

¢ A passive soil vapor survey was conducted that included 49 sample points spread over a grid
with 50-ft spacing. The intent of the soil vapor survey was to identify target areas for soil
and groundwater collection.

e Based on the results of the soil vapor survey, 10 soil borings were sampled and DPT soil and
groundwater samples were collected for chemical analysis.

The Phase II RFI focused on the area south of the bermed areas and east of Building 1001 and

SWMU 104. Because benzene and 1,2-DCA were identified in groundwater during the Phase 1

RFI, the Phase II RFI consisted of:

e Collection of 17 soil and 23 groundwater samples (including field duplicates) followed by
analysis using onsite mobile and offsite laboratories

e Installation and sampling of four monitoring wells in critical areas identified through DPT
sampling to better define groundwater quality and flow direction

o Installation of four piezometers and measurement of groundwater levels to better characterize
groundwater elevation and flow direction across the site

complete docwment.doc 06/04/03 ix September 2000
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In December 1997, the area previously referred to as AOC-1001 was designated as IRP Site SS-
61. At this time, an SI was conducted and it was determined that an RI would be needed to

complete the site investigation.

Soil sSampling conducted during the SI and the 1996 and 1997 investigations detected benzene,
toluene, ethylbenzene, and xylenes (BTEX), as well as 1,2-DCA, tetryl, and TNT. Most
detections of these compounds were in samples collected directly above the water table (depths
greater than 15 ft below ground surface [bgs]) where groundwater contamination is interpreted to
have entered the capillary fringe. Benzene, ethylbenzene, and xylenes were detected in only one
sample collected from unsaturated vadose zone soil above the capilléry fringe. These detections
occurred in a soil sample collected north of the concrete pad at a depth of 11 to 12 ft bgs. Tetryl
and TNT were detected in one sample collected west of the AST area at a depth of 15 to 18 ft
bgs. Groundwater contaminants included BTEX, 1,2-DCA, and trichloroethene (TCE). The
results of these previous investigations indicated possible soil contamination in the area of the
concrete pad and a broad groundwater contaminant plume extending to the north from SS-61, as
well as crossgradient to the east and possibly upgradient to the south-southeast.

1.3.2 Phase I RI

In March and April 1999, the Phase I RI was conducted to complete the characterization of the
site and to refine the assessment of the source and extent of soil and groundwater contamination
in this area to the southeast of SWMU 104. Contamination was detected in the upgradient well

at SWMU 104 in 1994.

The results of the following field activities are summarized in this report (Foster Wheeler,

19990b):

¢ Collection of soil and groundwater samples at 12 locations using a DPT rig. The sampling
locations were distributed:

— Near the pipeline identified along the east edge of the site near
the southern berm and north of Building 1072

— In the vicinity of the concrete pad
— Near Building 1001
— South of the concrete pad

— Upgradient of SS-61 near the hangars (Buildings 1079 and
1080)

complete document.doc 06/04/03 X September 2000



TS A Sl AL 1B b e

Holloman AFB
Rémedial Investigation Report for $S-61 List of Acroniyms

¢ Collection of surface soil and sediment samples in the vicinity of the concrete pad and within
the northern bermed area, as well as at a location where the buried pipeline extends above the
ground surface at the former southern AST, to support the evaluation of human health and
ecological risk at the site

¢ Installation and sampling of two monitoring wells southeast of the concrete pad to evaluate
water quality upgradient of SS-61

¢ Sampling of eight existing wells in the area associated with SS-61 and SWMU 104 to help
define the source of shallow groundwater contamination in the area

e Excavation of a test pit at the north side of the western concrete vault to determine if a
subsurface release has occurred

In March and April 1999, the Phase I RI field sampling was conducted. The objective was
conducted to locate the source and assess the extent of fuel contamination in soil and
groundwater to the southeast of solid waste management unit (SWMU) 104 (LF-29).
Contamination was detected in the upgradient monitoring well at SWMU 104 in 1994,

Detailed mapping of the site and geophysical data collection were conducted during the Phase 1
RI to identify potential sources of this groundwater contamination. These activities located the
underground piping that connected the former ASTs to the concrete pad. Phase I RI samples

were collected at the following locations to confirm the contaminant source:
* In the area of the two former ASTs to the northeast of the site

¢ Along the pipeline that once connected the former ASTs to a concrete pad in the southwest
part of the site

¢ Under and around the concrete pad where AST-related underground piping emerges
o Near a debris pile that lies to the north of the concrete pad
¢ In the southeastern portion of the parking area outside Building 1001, where motor vehicle

maintenance is conducted

e Upgradient of SS-61 in an area surrounding two hangars

Groundwater samples collected during the RI confirmed that past releases in the vicinity of the
concrete pad account for the elevated concentrations of groundwater contaminants in a plume
that extends to the north toward SWMU 104. However, soil sampling showed that there is no
continuing source of groundwater contamination above the water table in this area. Groundwater
sampling conducted to the south and southeast of the pad indicates that there is also

crossgradient and upgradient groundwater contamination atiributable to one or more other
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sources that have not yet been characterized.

All total recoverable petroleum hydrocarbon (TRPH) soil sample concentrations in the northern
part of the site were below the >1,000—'milligrams per kilograms (mg/kg)-action level. No
continuing source of groundwater contamination was indicated by soil sample results and no free
product was observed at the water table at any of the groundwater sampling locations. Of the
soil samples collected above the capillary fringe zone affected by groundwater contamination,
only one contained a benzene concentration above the Holloman AFB screening level of 25
mg/kg. This benzene concentration and other individual soil and groundwater analytes were
evaluated in a human-health risk assessment (HHRA) and screening-level ecological risk
assessment. The risk assessments concluded that no unacceptable risk is posed to either human

iman health and the

or ecological receptors.

As a result of the Phase I RI, an additional investigation was recommended to the south of the
AST system and concrete pad area investigated to date. The Phase II RI was recommended to
locate and characterize upgradient sources of the observed groundwater contamination.
Groundwater sampling at three locations in the southern part of SS-61 indicated these sources

may be located in the vicinity of the hangars, Buildings 1079 and 1080.
1.4  DOCUMENT ORGANIZATION

This report presents information gathered as a result of the 2000 Phase 11 RI field activities and
the previous investigations to support recommendations for SS-61. The remainder of this report

is organized into the following sections:
¢ Section 2.0 — Remedial [nvestigation Field Program
e Section 3.0 — Physical Setting
e Section 4.0 — Applicable or Relevant and Appropriate Requirements
e Section 5.0 — Nature and Extent of Contamination
e Section 6.0 — Contaminant Fate and Transport
¢ Section 7.0 — Screening-Level Risk Assessment

¢ Section 8.0 — Summary and Conclusions
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50  NATURE AND EXTENT OF CONTAMINATION

The evaluation of the nature and extent of contamination is based on the analytical results for
samples collected during the Phase I and Phase II RFIs in 1996 and 1997 (Foster Wheeler and
GTI, 1997), the Phase I RI in 1999 (Foster Wheeler, 1999b), and the Phase II RI in 2000 (Foster

Wheeler, 2000). A summary of the sample results is presented below for the following media:

¢ Soil vapor sampled during the Phase I RFI
¢ Soil sampled during both phases of the RFI and of the RI

e Groundwater samples collected at DPT locations and from monitoring wells during both
phases of the RFI and of the RI

5.1 SOIL VAPOR SURVEY RESULTS

During the Phase [ RFI, a passive soil vapor survey was performed to help locate the source of
contamination. Forty-nine passive soil vapor points (Gore-Sorbers®™) were installed 3 ft bgs in a
grid with a 50-ft spacing. The survey was conducted upgradient of well MW-29-05 and within
the area believed to be a former fuel storage area. The Gore-Sorbers®™ remained in the ground

for approximately two weeks.

w The soil vapor samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), and

explosives using thermal desorption gas chromatography, and mass selective detection
laboratory analysis. A trace of BTEX was detected in only one sample collected on the
northwest side of the northern bermed area at a concentration of 1.12 micrograms (ug). The 1.12
micrograms per kilograms (pg/kg) BTEX result consisted of 0.80 pg of toluene and 0.32 pg of
total xylenes. Undecane was detected in 22 soil vapor samples at concentrations ranging from
0.02 to 0.26 pg. Diesel-range alkanes (C11, C13, and C15) were also detected in a sample
located near DPO1 north of the fenced area of Building 1001 at a concentration of 0.26 pg.
Undecane and diesel-range alkanes were also detected at 0.10 pg in a laboratory blank, so the
actual presence of undecane and diesel-range alkanes in the samples is suspect. No SVOCs or
explosives were detected above method reporting limits in any of the soil vapor samples (Foster
Wheeler and GTI, 1997).

52  SOIL

5.2.1 Phase I RFI Soil Sampling Results

Phase I RFI soil sampling analytical results are also presented in previous reports and
summarized in Table 5-1 (Foster Wheeler and GTI, 1997; Foster Wheeler, 1999b). Figure 5-1
presents the distribution of analytes detected in soil during the RFI. Methylene chloride was
detected in soil samples collected from borings DPO9A and DP10 at concentrations ranging from
10,000 to 17,000 pg/kg. Methylene chloride was also detected in the method blank at a
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concentration of 3.86 pug/kg. No other VOCs were detected in the soil samples collected during
the Phase I RFI. The soil sample collected from DPO§ from 15 to 18 ft bgs contained two
explosives, tetryl at 1,000 pg/kg and TNT at 1,000 pg/kg.

5.2.2 Phase II RFI Soil Sampling Results

Phase II RFI soil sampling analytical results are also summarized in Table 5-1 and presented in
previous reports (Foster Wheeler and GTI, 1997b; Foster Wheeler, 1999b). Figure 5-1 presents
the distribution of analytes detected in soil during the RFI. Selected soil samples were analyzed
onsite by the mobile laboratory for specific halogenated hydrocarbons and BTEX using modified
EPA Methods 8010/8020. BTEX was identified in only two samples. One sample collected
from DP22 at 11 to 12 ft bgs contained 37,970 pg/kg of total BTEX, and one sample from DP23
collected at 17 to 20 ft bgs contained 430 pg/kg of total BTEX. The benzene concentration of
29,400 pg/kg in the sample from DP22 slightly exceeds the 25 mg/kg Holloman AFB action
level for benzene. No other VOCs were detected in the soil samples analyzed by the mobile
laboratory during the Phase II RFI.

The offsite laboratory analyzed two of the DPT soil samples and the four soil samples collected
during the installation of monitoring wells SS61-MWO01 through SS61-MW04 for halogenated
hydrocarbons and BTEX using EPA Methods 8010/8020. These results are provided in Table
5-1 and presented in Figure 5-1. Benzene (3.2 pg/kg) was detected in the 20 to 22 fi-bgs sample
collected from the borehole MWO02. The soil sample collected from the borehole MWO03 at 18 to
20 ft bgs contained 446.4 pg/kg of total BTEX and 37 pg/kg of 1,2-DCA. No other VOCs were
detected in any of the soil samples collected during the Phase II RFI.

5.2.3 Phase I RI Soil Sampling Results

During the RI field activities conducted in April 1999, 17 soil samples were collected to

determine the source of contamination resulting from previous activities in the vicinity of SS-61.

Soil samples in three separate categories were collected and analyzed as follows:

e Seven subsurface soil samples, including one field duplicaté, were collected from three DPT
locations; these samples were analyzed offsite for VOCs using EPA SW-846 Methods
5035/8260B and TRPH using EPA Method 418.1

e Eight surface soil samples (0 to 0.5 ft bgs) (including one duplicate) and one sediment
sample were collected and analyzed for VOCs using SW-846 Methods 5035/8260B and
TRPH using EPA Method 418.1

e A fest pit bgs excavated on the north side of the western vault and one soil sample was
collected at a depth of 13 ft; this sample was analyzed for VOCs using SW-846 Methods
5035/8260B and TRPH using EPA Method 418.1.

The analytical results for the soil samples are provided in Table 5-2 and the distribution of
contaminants in soil in the northern part of SS-61 is presented in Figure 5-1.
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TRPH was detected in 11 of the 17 soil samples collected during the Phase I RI (including 1 field
duplicate sample). Of the 11 soil samples containing TRPH, 6 samples were collected from
surface soil and sediment in the vicinity of the concrete pad (Figure 5-1). Surface soil and
sediment concentrations of TRPH ranged from 23 to 270 mg/kg, and the highest concentration of
TRPH was detected in the sediment sample collected from the eastern concrete vault. TRPH was
also detected in four subsurface soil samples and one field duplicate sample near the concrete
pad and the fenced area north of Building 1072 (Figure 5-1). TRPH was detected in unsaturated
soil at concentrations ranging from 54 to 99 mg/kg in four samples collected from the test pit and
DP30. TRPH was detected in one subsurface sample and field duplicate collected from DP31,
north of Building 1072. TRPH concentrations in soil samples collected during the RI do not
exceed the Holloman AFB action level of 1,000 mg/kg.

VOCs were detected in only one sample collected from 16 to 18 ft bgs at DP30, and, like TRPH,
are associated with contaminated groundwater. The VOCs detected in this soil sample are
associated with gasoline hydrocarbons, and the only BTEX compound detected in this sample

was ethylbenzene (Figure 5-1). Benzene was not detected in any soil samples collected during
the RI.

5.2.4 Phase II RI Soil Sampling Results
A total of 40 soil samples was collected during the Phase II RI conducted in April and May

2000. The purpose of the investigation was to determine the nature and extent of fuel
contamination in the soil and groundwater at SS-61. Whereas Phase I of the RI concentrated on
the northern portion of SS-61, Phase II concentrated on the upgradient and crossgradient sources

of the southern portion of the site.

Soil samples were collected using DPT. The primary sample areas included Building 1079,
Building 1080, and the parking lot on the north side of Building 1079. Twenty borings were
drilled and one to three samples were collected from each boring. The samples were analyzed
for VOCs and TRPH using SW-846 Methods 5030/8260B and 9071/418.1, respectively.
Analytical results for the soil samples are provided in Table 5-3. Figure 5-2 presents the
distribution of TRPH#P+4 and VOCs in soil samples collected during the Phase II RI.

TRPH#P4 was detected at four of the 20 DPT locations. TRPHIP-4-was detected at DP39 and
DP40 in the 1- to 2-ft interval at concentrations of 260- and 7,800 mg/kg, respectively. At DP41,
TRPH¥P-4 was detected in the 8- to 9-ft interval at a concentration of 210 mg/kg. TRPHIR-4
was also detected at DP44 in the 11- to 12-ft interval at a concentration of 46 mg/kg.

Several VOCs were detected in one sample collected at 21 to 22 ft bgs from DP43 and included
the following_(significant concentrations are noted): benzene (2,800 Dg/kg), ethylbenzene,
isopropylbenzene, n-propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, o-
xylene, and m-xylene. The sample was collected from groundwater-saturated soil at the
capillary fringe. Isopropylbenzene was also detected at DP49 in the 15- to 16-ft interval at a
concentration 1,100 Og/kg. Styrene occurred as an isolated detection at DP49 at 11.5 to 12.5 ft
bgs and a concentration of 1,400 Og/kg.
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53 GROUNDWATER
5.3.1 Phase I and Phase II RFI Groundwater Sampling and Monitoring Results

Phase I RFI groundwater samples were analyzed for VOCs by EPA Method 8260A and
explosives by EPA Method 8330. Phase II RFI groundwater samples were analyzed for VOCs
by EPA Methods 8010/8020. The VOC analytical list was shortened for Phase II because only
BTEX constituents and 1,2-DCA were identified in the groundwater samples collected during
- Phase I. Because the holding time was exceeded for some of the Phase I explosives samples, 6
of the Phase II DPT points were also sampled for explosives analyses. Analytical results for
groundwater samples collected during the Phase 1 and Phase II RFIs are presented in Table 5-4.
Figure 5-3 shows the distribution of groundwater contaminants during the Phase I and Phase II
RFIs.

5.3.1.1 Phase I RFI Groundwater Results

Ten groundwater samples were collected during Phase I. The analytical results for these samples
(DPO1 through DP10) are summarized in Table 5-4. Benzene was detected in groundwater
samples collected from 7 of the 10 Phase I DPT locations. Benzene concentrations in the seven
samples ranged from 80 micrograms per liter (ug/L) to 7,200 pg/L (Table 5-4). Ethylbenzene
and total xylenes were detected in DP02 at concentrations of 890 and 13 pg/L, respectively.
Total xylenes were also detected in groundwater at DP03 (31 pg/L) and DP06 (18 pg/L). 1,2-
DCA was detected in groundwater samples collected from DP05 (140 pg/L) and DP0O9A (18
ng/L). No other VOCs were detected in groundwater samples collected during Phase I.
Analytical results indicated that no explosives constituents occurred above method reporting
limits in any of the groundwater samples collected during Phase 1.

5.3.1.2 Phase Il RFI Groundwater Results

A total of 17 groundwater samples (including 2 duplicates) were obtained from 14 DPT points
(DP11 through DP20 and DP22 through DP25 [DP21 was not installed]). Eleven DPT samples
(DP11 [duplicate], DP12 [duplicate], DP16 through DP20, DP18 [duplicate], and DP23 through
DP25) were analyzed onsite by the mobile laboratory for specific halogenated hydrocarbons and
BTEX using modified EPA Methods 8010/8020. Samples DP11 through DP15 and DP22 were
analyzed offsite. One water sample (DP16) was also analyzed for gasoline, diesel, and oil using
modified EPA Method 8015. These results are summarized in Table 5-4 and are also presented
in previous reports (Foster Wheeler and GTI, 1997b; Foster Wheeler, 1999b).

BTEX constituents associated with gasoline hydrocarbons were detected in 14 of 17 DPT
groundwater samples collected during Phase II including 2 duplicate samples. Benzene was
detected in 14 groundwater samples, including 2 duplicate samples, and ranged in concentration
from 2.8 to 8,640 pg/L. Ethylbenzene was detected at six DPT locations, ranging from 40 to 523
pg/L. Toluene was detected in four DPT groundwater samples, and ranged from 460 to 3,620
ng/L. Total xylenes concentrations were detected at eight locations, ranging from 4.9 to 3,800
ng/L.

VOCs not associated with gasoline hydrocarbons were detected in up to 12 DPT well point
locations sampled during Phase 1. 1,2-DCA was detected in 13 of the 17 Phase II groundwater
DPT samples including 2 duplicate samples and ranged from 3.8 pg/L to 315 pg/L. TCE was the
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only other VOC detected in groundwater samples collected from DP15 (5.6 pg/L) and DP20 (14
ng/L).

The water sample from DP16 was also analyzed for gasoline, diesel, and oil by modified EPA
Method 8015 to characterize the possible source of the contamination at SS-61. Only gasoline
was detected in the sample from DP16, located north of the concrete pad and east of the fenced
area at Building 1001 at a concentration of 41,000 pg/L (Foster Wheeler and GTI, 1997b).

The offsite laboratory analyzed groundwater samples from six of the DPT well points for
explosives (Table 5-4). Explosives were detected only in the groundwater sample from DP22
where four compounds were detected at levels ranging from 1.6 to 35 pg/L.

Six groundwater samples (including one duplicate) were also obtained from five monitoring
wells at the site (MW-29-05 and SS61-MWO1 through SS61-MW04) and analyzed offsite for
VOCs by EPA Methods 8010/8020. These results are summarized in Table 5-4. Benzene was
detected in all wells except SS61-MWO1 at concentrations ranging from 0.43 ug/L (SS61-
MWO02) to 11,000 pg/L, (SS61-MWO03). The maximum total BTEX concentration (19,165 pg/L)
was detected in SS61-MWO03 northeast of the concrete pad. 1,2-DCA was also detected in all
wells except SS61-MWO1 at concentrations ranging from 1.8 pg/L (SS61-MW02) to 940 pg/L
(8S561-MW03). TCE was detected in two wells. Other low concentrations of VOCs were

detected in groundwater samples as presented in Table 5-4.

5.3.2 Phase I Remedial Investigation Groundwater Sampling Results

During the RI in April 1999, 24 groundwater samples (including 2 duplicates) were collected at
12 DPT locations and from 10 monitoring wells and analyzed for VOCs using SW-846 Method
8260B. The analytical results are summarized in Table 5-5 and a map showing the distribution

of VOCs detected in groundwater is presented in Figure 5-4.

During the RI, VOCs were detected in groundwater samples collected from all 12 DPT locations
and 8 monitoring wells. Based on the constituents detected and the extent of VOCs in
groundwater, one source of contamination is a past release of gasoline-related hydrocarbons in
the vicinity of the concrete pad. BTEX compounds were detected in groundwater across the site
as far south as DP29 and downgradient of the concrete pad in groundwater sampled at MW-29-
05. Benzene was the contaminant most frequently detected and occurred at the highest
concentration of all of the BTEX constituents at levels ranging from 7 pg/L. at SS61-MWO02 to
19,000 pg/L at DP33. Toluene, ethylbenzene, and xylenes were also detected in groundwater at
SS-61. Besides BTEX, other gasoline-related VOCs were detected in groundwater and include
1,2-dibromoethane, 1,2-dichlorobenzene, isopropylbenzene, n-propylbenzene, sec-butylbenzene,
tert-butylbenzene, and trimethylbenzene isomers (Table 5-5). At SS61-MWO0S, where the
highest BTEX concentrations were detected, an electronic probe was used to check for the
presence of floating product, but none was found.
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VOCs not related to gasoline were also detected in groundwater during the RI and include 1,2-
DCA, TCE, and chloroform (Table 5-5). These VOCs are common solvents that exhibit a
different pattern of distribution at the site. The source of this low-level groundwater
contamination may be upgradient in the area of the hangars.

5.3.3 Phase II RI Groundwater Sampling Results

During the Phase Il RI in April and May 2000, a total of 36 groundwater samples were collected
at 20 DPT locations and from 16 monitoring wells. The analytical results are summarized in
Table 5-6. Figure 5-5 presents the distribution of VOCs and JP-4 detected in groundwater
samples collected at SS-61 and the surrounding area during the Phase II R1.

VOCs were detected in 9 groundwater samples collected from DPT locations and 11 samples
collected from monitoring wells. The most commonly detected VOC was benzene, which was
detected in 10 groundwater samples ranging in concentration from 0.86 to 13,000 Og/L.
[sopropylbenzene, which was detected in nine groundwater samples, ranging in concentration
from 7.8 to 5,600 Og/L.. Most of the DPT groundwater samples had sporadic detections of
VOCs, with the exception of DP43 and DP49. Nine VOCs were detected in the groundwater at
DP43, including benzene, ethylbenzene, isopropylbenzene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, o-xylene, and m-xylene. The 10 VOCs detected at
DP49 included benzene, sec-butylbenzene, tert-butylbenzene, ethylbenzene, isopropylbenzene,
n-propylbenzene, 1,2.4-trimethylbenzene, 1,3,5-trimethylbenzene, o-xylene, and m-xylene. In
the southern portion of SS-61 benzene was detected in four samples collected from DP39 located
south of building 1079, and DP43, DP49, and DP50, all located on the south side of DeZonia
Drive, northwest of Building 1079.

The highest levels of VOCs in groundwater were detected in wells MW03, MWO04, and MWO06,
which are all located north of DeZonia Drive in the vicinity of the concrete pad. Gasoline fuel-
related VOCs detected in all three samples included benzene, ethylbenzene, isopropylbenzene,
toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and m-xylene. 1,2-Dichlorobenzene
and p-xylenes were also detected at MWO03. Sec-butylbenzene, tert-butylbenzene, 1,2-
dichlorobenzene, 2-hexanone, n-propylbenzene, styrene, and o-xylene were additional VOCs
detected at MWO04. Additional VOCs detected at MWO06 included sec-butylbenzene,
naphthalene, n-propylbenzene, and o-xylene.

VOCs consisting of chlorinated solvent, not related to gasoline, were detected at low levels at the
site (chloroform, 1,1-dichloroethane, 1,2-DCA, and TCE). These chlorinated solvents were
detected in samples collected from DPT locations on the east side of SS-61 in the vicinity of the
eastern hangar, Building 1080. None of these samples show contamination related to petroleum
fuels.

JP-4 was detected in the groundwater at nine DPT locations. Concentrations ranged from 530 to
60,000 Og/L. JP-4 contamination is concentrated around the area of Building 1079. JP-4 was
detected in three samples collected from monitoring wells MW03, MW04, and MWO06 in the
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vicinity of the concrete pad north of DeZonia Drive. Concentrations of JP-4 in these three wells

ranged from 650 to 2,500 Og/L.
54  SUMMARY OF THE NATURE AND EXTENT OF CONTAMINATION

Results from soil sampling conducted during the Phase I and Phase II RF]I field activities in 1996
and 1997 indicated detections of BTEX and 1,2-DCA. Most of these analytes were detected in
samples collected directly above the water table (depths greater than 15 ft bgs), where
groundwater contamination is interpreted to have entered the capillary fringe. The results of
these previous investigations indicated possible soil contamination in the area of the concrete pad
and a broad groundwater contaminant plume extending downgradient from the concrete pad,
crossgradient to the east and northeast and possibly upgradient (Foster Wheeler and GTI, 1997b).

According to the interpretation of the chemical analytical results from the Phase [ and Phase II
RFIs and the results of the Phase I and Phase II Rls, a contaminant release occurred in the
vicinity of the concrete pad. The location of this past release is best shown by groundwater
BTEX concentrations during the Phase I RI (Figure 5-6), since no significant remnant soil
contamination was detected. The results also indicated additional upgradient releases of
groundwater contamination in the area south of DeZonia Drive. These upgradient releases were
suspected because partial delineation of the groundwater contaminant plume during the Phase I
RI showed that the plume extends both crossgradient and upgradient from the concrete pad
(Figure 5-6).

The geophysical survey conducted during the Phase I RI also indicated that the underground
piping from the former ASTs led not only to the concrete pad, but also south toward an area
where the two hangars are located (Buildings 1079 and 1080). Based on the findings during the
Phase I RI, a Phase II Rl was conducted in April and May 2000 and concentrated on
investigating the southern portion of SS-61. Samples collected during the Phase II RI indicated
that contamination exists in the southern portion of SS-61.  Currently, groundwater
contamination extends about 100 ft south of Building 1079 to the north toward LF-29 and
encompasses the area occupied by the two hangars (Figure 5-7).

Groundwater samples collected upgradient directly south and southwest of the concrete pad
contained gasoline-related constituents resulting from past spills or leaks from underground
pipes in the vicinity of SS-61. MWI10 is the southernmost location where gasoline-related
constituents were detected; these detections are likely the result of a past release from an
oil/water separator formerly located at the southeast corner of Building 1079. If these releases
accumulated at the watertable as free product, they would be observed as light nonaqueous phase
liquid (LNAPL). LNAPL was not observed during any of the sampling activities at SS-61
during the Phase II R1.

Soil action levels applicable to Holloman AFB include standards for petroleum hydrocarbons
(1,000 mg/kg) and benzene (25 mg/kg). Benzene was detected in four samples during previous
investigations. One of those samples, collected during the Phase 11 RFI from DP22 at 11 to 12 ft
bgs, exceeded the standard with a concentration of 29,400 Ug/kg, just above the action level.
Benzene was detected in one soil sample collected during the Phase 1I Rl at a concentration less
than the action level. Petrolewm hydrocarbons were detected in soil at SS-61 at levels less than
1,000 mg/kg. Only one soil sample collected during the Phase II RI exceeded the petroleum
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hydrocarbon action level. 2-4TRPH was detected at a concentration of 7,800 mg/kg at DP40 in
the sample collected from 1 to 2 ft. This isolated occurrence of petroleum is likely the result of a
previous surface spill in the area. Surface petroleum contamination was not visible in the area

surrounding DP40.

Since groundwater at SS-61 contains TDS exceeding 10,000 mg/L, similar to TDS
concentrations measured across the base, state groundwater quality standards do not apply.
However, any continuing source of groundwater contamination, if present, must be removed. No
significant vadose zone soil contamination was detected in any of the three previous
investigations that could be a continuing source of groundwater contamination. All elevated
concentrations of contaminants occurred in samples collected from the capillary fringe,
immediately above the water table. Measurable LNAPL has not been observed at SS-61 during
the RI or in monitoring wells sampled downgradient of the site. Groundwater contaminant
concentrations in each monitoring well are generally similar between the RFI Phase II and RI
Phase I sampling events.

The original Phase [ Rl field program included nine DPT groundwater locations and two
upgradient monitoring wells to the southeast of the concrete pad to confirm the presence of an
upgradient source. During the Phase I RI field program, three additional DPT groundwater
locations were added in the area of the two hangars. Two of the samples were collected
downgradient from the hangars, and the third was collected upgradient from the hangars at the
edge of the aircraft taxiway. These additional groundwater samples contained low levels of
VOCs.

During the Phase 1I R1 field investigation, contamination in the southern portion of SS-61 was
investigated. Of the 36 groundwater samples collected, 10 samples had detections of benzene
ranging from 0.86 to 60,000 Og/L. Only one soil sample contained benzene. VOCs were only
detected in the soil at two sample locations. Nineteen groundwater samples contained low levels
of various VOCs.

As described in Section 5.3, groundwater contaminants in the northern and southern portions of
SS-61 differ to the extent of that BTEX-related fuel products predominant in groundwater to the
north and jet fuel-related constituents detected in groundwater to the south. A comparison of
DPT groundwater data collected at locations where monitoring wells were subsequently installed
indicated that DPT groundwater samples contain higher concentrations of FPHJP-4 and BTEX.
This difference likely occurs because DPT groundwater sampling procedures are not comparable
to the presample purging required for development and sampling of monitoring wells. DPT
groundwater samples represent a less-disturbed, or stagnant, aliquot that is probably more
influenced by contaminants contained within the capillary fringe, which slowly leach to
groundwater and remain localized. Chlorinated solvents in groundwater occur sporadically in
the western and eastern edges of the site and are most likely the result of minor releases of

cleaning fluids during past maintenance operations at both hangars.
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Table 53-1. Analytical Resuits for Soil Detections, Phases I and 11 RFI Site Characterization (1996 and 1997)

Depth VOC (pgkg) Explosives (ug/kg)
1 { 1 ‘ Me\hyl_ene l‘

Location Interval Benzene 1,2-Dichloroethans | Ethylbenzene Toluene ! Total Xylenes Chloride Tetryl i Trinitrotoluene
On-Site Mobile Laboratory Analyses
Phase | R R
SS61-DPO1 9-12 ND ND ND ND § ND [ ND ND ND
5561-DPOY 15-18 ND ND WD ND } ND ND ND ND
$561-DPO1 18-21 ND ND ND ND ND ND ND ND
SS61-DPO2 9-12 ND = ND ND ND ND ND ND ND
$861-DPO2 i5-18 ND ND ND ND ND ND ND ND
SS61-DP02 18-21 ND ND ND ND ND ND ND ND
$S861-DP03 - 9-12 | _ ___ND ND ND ND ND ND ND ND
SS61-DPO3 13-18 ND ND ND ND ND ND ND ND
356 1-DP03 18-21 ND ND ND ND ND ND ND ND
|SS6{-DPO4 9-12 ND ND ND ND ND ND ND ND
SS61-DP04 15-18 ND ND ND ND ND ND ND ND
$861-DP04 24-27 ND ND ND ND ND ND ND ND
$561-DP03 9-12 ND ND ND ND ND ND ND ND
5861-DP03 15-18 ND ND ND ND ND ND ND | ND
SS61-DPOS 18-21 ND ND ND ND ND ND ND ! ND-
5861-DP06 6-9 ND ND ND ND ND ND ND ND
S861-DPO6 12-13 ND ND ND ND ND ND ND ND.
SS61-DPG6 8-21 ND ND ND ND ND ND ND ND
8864-DPO7 9-12 ND ND i ND ND ND ND ND ND
S$361-DP07 15-18 ND ND ND ND ND ND ND ND
5S61-DP07 1821 | ND ND ND ND ND ND ND ND
$§61-DP08 9-12 ND ND ND ND ND ND ND ND
$861-DPO8 N 15-18 ND ND ND ND ND ND 1,000 1,000
5$561-DP08 21-24 ND ND ND ND ND ND ND ND
S$86{-DP09A 18-21 ND ND ND ND ND ND ND ND.
SS61-DPOYA 21-24 ND ND ND ND ND 13,000 ND ND
SS61-DPOSA 24-27 . ND ND ND ND ND 17,000 ND ND ]
SS61-DP10 18-2t ND ND ND ND ND 16,000 ND ND
SS61-DP1O - 21-24 ND ND ND ND ND 15,000 ND ND
SS61-DP10 24-27 ND ! ND ND ND ND | 17,000 ND ND
Phase 1 . -
SS61-DP1 . 16-19 ND ND ND ND ND ] ND NR NR
$861-DP L1 (dup) 619 | ND ND ND ND ND ‘ ND NR NR
SS61-DP12 16-19 ND ND ND ND ND i ND NR NR
SS61-DP1S 18-2t ND ND ND ND ND ND NR NR
S361-DP16 12-15 4 ND ND : ND ND ND ND NR NR
S861-DP17 14-17 ND ND ! ND ND ND ND NR NR
SS61-DP18 19-22 ND ND ND ND ND ND NR NR
$861-DP18 {dup) _ 1922 ND ND ND ND ND ND NR NR
S$S61-DP22 [3-12 29,400 ND 6,540 ND 2,030 ND NR NR
$861-DP23 17-20_ 360 ND ND ND 70 ND NR NR
SS61-DP24 17-20 ND ND ND ND ND ND NR | NR

Rpt Sec 5 Tables.xls Table 5-1 RFI Soil 6/4/03
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Table 3-1. Analytical Results for Soil Detections, Phases I and II RFI Site Characterization (1996 and 1997)

Depth ] VOC (ug/kg) Explosives (ugkg)
i I Methylene N
Location Interval Benzene { {,2-Dichloroethane Ethylbenzene Toluene Total Xylenes Chloride Tetryl Trinitrocoluene
Off-Site Fixed Laboratory Analyses
SS61-DP11 16-19 ND ND ND ND ND ND NR NR
SS61-DPI§ 15-22 ND ND ND ND ND ND NR NR
SS61-MWO1 30-32 ND ND ND ND ND ND NR NR
$S61-MW02 20-22 3.2 ND ND ND ND ND NR NR
S$S61-MW03 18-20 330 37 7.4 24 85 ND NR NR
SS61-MW04 15-17 ND ND ND ND ND ND NR NR
Notes:
ft - fest

mafkg - Milligrams per kilogram

NR - Analysis not requested

ND - Analyte detected or reported at less that the detection limit

VOC - Volatile organic compound

Rpot Sf ;bles.xls Table 5-1 RF! Soil 6/4/03
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Table 5-2. Analvtical Results for Soil Detections, Phase I Remedial Investigation Page 3 of 10
- VOCs (ug/ke)
Depth 1,2,4- 1,3,5-
Interval TRPH sec-Butyl- tert-Butyl- t,2-Dibromo- | 1,2-Dichforo- | 1,2-Dichloro- Ethyl- Isopropyl- n-Propyi- Trichloro- | Trimethyl- Trimethyl- ! .

Location (f (mg/kg) Benzene benzene benzene Chloroform ethane benzene ethane benzene benzene benzene Toluene ethene benzene benzene o-Xylene | mn,p-Xvylenes,
$861-DP30 0-0,5t 61 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
$S61-DP30 8-10 54 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
§861-DP30 16-18 99 ND ND ND ND ND ND ND 630 1,700 | 760 ND ND 12,000 10,000 ND ND
SS61-DP31 4-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5S61-DP31] i4-16 250 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ¢ ND ND
$S61-DP32 33 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SS61-DP32 12-14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SS61-8801 0-0.3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
561-5502 0-0.3 23 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
$S61-5503 0-0.35 93 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
8861-5504 0-0.3 33 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SS61-5803 0-0.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
$S61-5506 0-0.3 51 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
§561-3DOt 0-05 | 270 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
$S6I-TPOL | 131353 91 ND ND ND ND ND ND ND ND ND ND ND | ND ND ND | ND ND |
556 1-5501(dup) 0-0.3 ND | ND ND ND ND ND ND ND ND ND ND ND : ND ND ND_ . ND | ND
$S61-DP31(dup) 4-6 31 ND ND ND ND ND ND ND ND ND ND ND | ND ND ND ‘ ND ND

Notes:
ft - feet

mg/kg - milligrams per kilogram

ND - Analyte detected or reported at less that the detection hirmit

TRPH - tatal recoverable petroleum hydrocarbons

VOC - volatile organic compound

ng/kg - micrograms per kilogram

Rpot Sec 5 Tables.xis Table 3-2 Fhase | Rf Scif [Date]




Table 5-3. Summary of Analytical Results for Soil Samples Collected During the Phase II RT Page 4 of 10

VOCs (ug/kg)

Depth TRPH ] Ethyl- Isopropyl- n-Propyl- 1,2,4-Trimethyl- | 1,3,5-Trimethyl- ‘
Location Intervat {(ft) (mg/kg) Benzene \ benzene { benzene | benzene L Styrene ( Toluene benzene benzene o-Xylene { m-Xylenes
DPT Soil Samples
$861-DP38 5-6 Np N NI [ 43 Nt
$S61-DP38 _10-11 L N ND ) Ni N
S561-DP39 1-2 260 h N N0 N
3861-DP39 10-11 S Ny N5 ND NI [
SS6I-DP39 | 16-17 N . i N o
SS61-DP40 1-2 7,800 8 NI N3 ND NEY N3
$561-DP40 5-6 ' N NI L o
1SS61-DP40 | 85-95 \ NI NS 5D N NI} N -
5$861-DP41 3-4 N NEY LY N
S561-DP41 8-9 NI N NI <L
$$61-DP42 6-7 5 Nid NE 1 w
SS61-DP42 | 910 D N ND NI =
SS61-DP43 1-2 ) i T NiJ N3
$561-DP43 17-18 o NIy D i N NIz %3
$561-DP43 21-22 N 17,000 1,400 N0 21,000 13,000 34,000 ;
§S61-DP44 1-2 N WD ND N N Nhoo
$S61-DP44 7-8 ~ 1 : o
SS61-DP44. 11-12 46 - o
sseiDras | 1.2 ] N2 . -
SS61-DP4S_ | 9-30 S ¥ N ] :
$861-DP43 12-13 N 5 |
S$61-DP46 1-2 ND
$561-DP46 5-6 Ni
$561-DP46 9-10 R ST ] :
S§S61-DP47 8-9 N1 Nk
$561-DP47 11-12 N i
$561-DP48 11-12 wi} NiY Nt N1
$S61-DP49 -2 Wi ~il i
SS61-DP49 11.5-12.3 N ] N
$S61-DP49 15-16 N S | .
$S61-DP50 1.2 NO ' | T
$561-DP50 10-11 ND ! ;
5$S61-DPS0 15-16 Ni}
1SS61-DP51 14-15 NI Y R
$561-DP52 1 15-16 s ; .,
S$S61-DPS3 15-16 Wi N W
§$S861-DP54 14-13 Sk : N L
SS61-DP53 12-13 N 1 N1 N
$561-DPS6 15-16 % X i N o
$S61-DP37 11-12 Mo | [ ND
Notes:
DPT - Direct push technology mg/kg - Milligrams per kilogram TRPH - Total recoverable petroleum hydrocarbons ug/kg - Micrograms per kilogramn
ft - Feet ND - Not detected VOCs - Volatile organic compounds

Rpt Sec 5 Tables.xis Table 5-3 Phase il RI Soil 6/4/03
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Table 5-4. Analytical Results for Groundwater Detections, Phases I and IT RFI Site Characterization (1996 and 1997) Page 50110
VOCs (pg/L) o o
: ; R
Location Benzene Bromoform f Chlorobenzene ! Chlorocthane Chloroform Chloromethane Dibromomethane 1,2-Dichlorobenzene

On-Site Mobite Laboratory Analyses
Phasel . ]
$S61-DPOI o ND ND ND ND ND ND ND ND
$861-DP02 o 7,200 ND ND ND ND ND ND ND
Ss6i-DPO3 3,400 ND ND ND ND ND D ND
5561-DP04 96 ND ND ND ND ND ND ND
$561-DP0S ND ND ND ND ND ND ND ND
$561-DP06 6,000 ND ND ND ND ND ND | ND
ss¢1pp0? 1,900 ND ND ND ND ND ND ! ND
$S61-DPO8 570 ! ND ND ND ND ND ND i ND
$S61-DPO9 80 [ ND ND ND ND ND ND 5 ND |
SS61-DP10 ND \ ND ND ND ND ND ND ; ND
Phase I!
SS61-DP11 (dup) B 10.1 | ND | ND | ND ND ND ND ND
$S61-DP12 {dup) 2,200 | ND ! ND [ ND ND ND ND ND
$S61-DP16 ) 4,080 | ND ND | ND ND ND ND ND_ |
1SS61-DP17 3,900 ND ND ND ND ND ND ND
SS61-DP18 ND ND ND ND ND ND ND ND
$S61-DP18 (dup) o ND ND ND ND ND ND ND __ND
$S61-DP19 . 922 ND ND ND ND ND ND ND
SS61-DP20 59 ND ND ND ND ND ND ND
$561-DP23 o 640 ND ND ND ND ND ND ND
SS61-DP24 5,100 ND ND ND ND ND ND ND
SS61-DP25 ND ND ND ND ND ND ND ND
MW-29-05 46 ND 0.65 ND 0.26 ND 0.3 ND
SS61-MWO1 B - ND ND ND ND ND ND | ND ND
SS61-MW02 0.43 ND ND ND 2.5 0.22 ’ ND 53
[$S61-MW03 - 11,000 1.6 ND 54 3.6 ND 6.3 ND
SS61-MW04 2.9 ND i ND ND 0.52 0.2 ND ND B
SSEI-MWOd (Dup) 22 ND ND } ND ] 0.29 ND ND ND
Off-Site Fixed Laboratory Analyses
$S61-DP1I o 7.9 ND ND ND ND ND ND ND
ssei-DP12 1,900 ND ND ND ND ND ND ND
SS61-DP13 ] - 704 | ND ND ND ND ND ND i ND
SS61-DP14 1,420 | ND ND ND ND ND ND " ND
SS61-DP15 2.8 | ND ND ND ND ND ND ND
$S61-DP22 8,640 ; ND ND ND ND ND ND ND

Note: The sample collected at SS61-DP 16 was also analyzed for gasoline, diesel, and oil
ND - Analyte detected or reported at less that the detection [imit

VOC - Volatile organic compound

ng/l - Micrograms per liter

Rpt Sec 5 Tables.xls Table 5-4 RF{ GW 6/4/03



Table 5-4. Analytical Results for Groundwater Detections, Phases I and II RFI Site Characterization (1996 and 1997) "Page 6 0f 10

| VOCs (ug/L)
[ cis-1,3- trans-1,3~
Location 1,3-Dichlorobenzene | 1,4-Dichlorobenzene | 1,1-Dichloroethane l 1,2-Dichloroethane 1,2-Dichloropropane |  Dichloropropene Dichlcropropene Ethylbenzene
On-Site Mobile Laboratory Analyses
Phase [
S861-DPO1 ND ND ND ND ND ND ND ND
SS61-DP02 ND ND ND ND ND ND ND 890
SS61-DPQ3 ND ND ND ND ND ND ND ND
SS61-DP04 ND ND ND ND ND ND ND ND
SS61-DPQ5 ND ND ND 140 ND ND ND ND
$S61-DPN6 ND ND ND ND ND ND ND ND
SS61-DP07 ND ND ND ND ND ND ND ND
$S61-DP08 o ND ND ND ND ND ND ND ND
3561-DP09 ND ND ND 18 ND ND ND ND.
S$S61-DP10 ND ND ND ND ND ND ND ND.
Phase 11
SSEIDPU (dwp) ND ND I U ND ND ND ND
S$S61-DP12 (dup) ND ND ND 102 ND ND ND ND
8S61-DP16 ND ND ND 178 ND ND ND 308
SS61-DP17 ND ND ND 15 ND ND ND 40
$S61-DP18 ND ND ND ND ND ND ND ND
$S61-DP18 (dup) ND ND ND ND ND ND ND ND
SS61-DP19 ND ND ND 13.1 ND ND ND 336
S$S61-DP20 ND ND ND ND ND ND ND ND
$561-DP23 ND ND ND 21 ND ND ND 140
SS61-DP24 ND ND ND 288 ND ND ND 230
$561-DP25 ND ND ND ND ND ND ND ND
MW.-29-05 ND ND ND 210 0.4 0.27 0.22 .76
SS61-MWO1 ND ND ND ND ND ND ND ND
SS61-MW02 1.9 1.2 1.1 1.8 ND ND ND ND
sseimwoy T ND ND ND 940 1.6 ND ND 65
SS61-MW04 ND ND ND 3.8 ND ND ND | 0.53
SS61-MW04 (Dup) ND ND { ND 34 ND ND ND | ND
Off-Site Fixed Laboratory Analyses
SS61-DP LI - ND ND ND 87 ND 1w ND ND
SS61-DPI12 B ND ND ND 118 ND [ ND ND ND
S861-DP13 ND ND ND 47 ND ND ND ND
5S61-DP14 ND ND ND 60 ND ND ND ND
$S61-DP13 ND ND ND 3.8 ND ND ND ND
SS61-DP22 ND ND ND 310 ND ND ND 523

Note: The sample collected at S561-DP1¢
ND - Analyte detected or reported at less ¢
VQC - Volatile organic compound

ng/L - Micrograms per liter

Rpt Sec 5 Tables.x!s Table 5-4 RFI GW 6/4/03
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Table 5-4. Analytical Results for Groundwater Detections, Phases I and II RFI Site Characterization (1996 and 1997) Page 7 of 10
L VOCs (ug/L) Explosives (ng/L)
Location Toluene Total Xylenes Trichloroethene Nitrobenzene RDX Tetryl 1,3,5-Trinitrobenzene
On-Site Mobile Laboratory Analyses
Phase | o
S561-DPOI o ND ND ND ND ND ND ND
$S61-DPO2 ND 13 ND ND ND ND ND
$561-DP03 | ND 31 ND ND ND ND ND
SS61-DP04 ND ND ND ND ND ND ND
SS61-DPO3 ND ND ND ND ND ND ND
SS61-DP06 ND 18 ND ND ND ND ND.
S861-DPQ7 ND ND ND ND ND ND ND
SS61-DPO8 ND ND ND ND ND ND ND
$S61-DP09 ND ND ND ND | ND ND ND
$S61-DP10 ND ND ND ND { ND ND ND
Phase IT _
SS61-DP11 {dup) ND ND ND ND ND ND ND
SS61-DP12 (dup) ND ND ND ND ND ND ND
SS61-DP16 2,600 2,400 ND ND ND ND ND
$561-DP17 ND 17 ND ND ND ND ND
SS61-DP18 ND ND ND' ND ND ND ND
SS61-DPI8 (dup) - ND ND ND ND ND ND ND
SS61-DP19 ~___ ND 6 ND ND ND ND ND
$S61-DP20 ND ND 14 ND ND ND ND
§S61-DP23 460 940 ND ND ND ND ND
S§61-DP24 1,030 3,800 ND ND ND ND ND
5561-DP25 1 Np ND ND ND ND ND ND
MW-29-05 0.81 0.89 ND ND ND ND ND
$S61-MWOI ND ND ND ND ND ND ND
SS61-MW02 ND ND 45 ND ND ND ND
SS61-MWO3 2,300 5,800 138 ND ND ND ND
SSE61-MW04 ND 2.32 ND ND ND ND ND
SS61-MW04 (Dup) s ND 3.2 ND ND ND ND ND
Off-Site Fixed Laboratory Analyses
SS61-DP11 ] ND ND ND ND I ND ND ND
SS61-DP12 ND ND ND ND ] ND ND ND
SS61-DP13 ND 4.9 ND ND ND ND ND
SS61-DP 4 | ND 30 ND ND ND ND ND
SS61-DP15 ND ND 5.6 ND ND ND ND
SS61-DP22 3,620 1,140 ND 7.4 35 1.6 13

Note: The sample collected at SS61-DP1¢
ND - Analyte detected or reported at less t
VOC - Volatile organic compound

ug/l - Micrograms per liter

Rpt Sec 5 Tables.xIs Table 5-4 RFI GW 6/4/03



Table 5-5. Analytical Results for Groundwater Detections in the Phase [ Remedial Investigation Page 8 of 10
~ » Detected VOC Concentrations (ug/L) .
124 13,5
sec-Butyl- tert-Butyl- 1,2-Dibromo- | 1,2-Dichloro- | 1,2-Dichioro- Ethyl- Isopropyl- n-Propyl- Trichloro- | Trimethyl- Trimethyl-
Location Benzene benzene benzene Chioroform ethane benzene ethane benzene benzene benzene Toluene ethene benzene benzene o-Xylene | m,p-Xyienes
SS61-DP26 2,900 __ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SS61-DP27 6,900 ND ND ND ND ND ND ND 1,700 ND 2,000 ND ND ND 1,500 2,400
5S01-DP28 440 ND ND ND ND ND ND ND ND ND 6 ND ND ND 3
8861-DP29 ND ND ND ND ND ND ND ND ND ND 3 ND ND ND ND ND
SS61-DP30 15000 | ND _ND ND 1,400 ND ND 1,700 5,400 ND 20,000 ND 1,100 ND 3,100 7,400
§861-DP31 8,700 ND ND ND ND ND ND 670 1,400 ND 960 ND ND. ND 640 1,100
$S61-DP32 = 18,000 28 : ND ND 49 ND ND 1,100 3,300 53 1,200 ND ND ND 530 1,460
S$S61-DP33 19,000 J__ ND : ND ND 110 ND ND 750 650 27 14,000 ND ND ND 1,600 3,360
SS61-DP34 8,100 ND ND ND ND ND ND 1,400 2,700 ND 600 ND 1,600 940 2,200 5,100
$S61-DP33 89 1 6 ND ND \ ND ND 290 1,900 94 3 ND ND ND 2 ND |
SS61-DP36 ND ND ND ND ND ND ND ND 3 ND ND 16 ND ND ND - ND
SS6t-DP37 | ND . ND : ND 8 ND ND ND ND ND ND ND ND ND ND ND ND |
SS61-MWO1 ND ND | ND ND ND ND ND ND ND ND ND ND ND ND ND ND
$S61-MW02 7 ND ND ND ND ; 9 ND 3 ND ND ND 34 ND ND ND ND
|SS61-MW03 8,200 __ND ND ND ND ND ND ND ND ND 900 ND ND ND 770 1.200
SS61-MW04 ND ND ; ND ND ND ND ND ND 94 ND ND ND 24 12 5 13
SS61-MWDO3 ND _ND ) ND ND ND ND ND 3 66 ND ND NP ND ND ND ND
ISS6[-MW06 14,000 ND ! ND ND ND ND ND 1,300 2,600 ND 6,800 ND 1,400 ND 3,300 7,800
MW-29-02 ND ! ND : ND ND ND ND 27 ND ND ND ND. ND ND ND ND ND
MW-29-03 __ND ‘ ND | ND 9 ND ND ND ND ND ND ND ND ND ND ND ND
[MW-29-05 440 ND ND ND ND ND 190 ND 640 ND ND ND ND ND ND ND
MW-29-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SS61-MW04D ND ND ND ND ND ND ND ND 160 ND ND ND 41 2t 8 23
SS61DP3IWD 14,000 ND ND ND ND ND ND 1,900 3,400 ND 1,900 ND 1,100 ND 1,800 ) 3,300
Notes:

g/l - micrograms per liter

ND - Analyte detected or reported at less that the detection limit

VOC - Volatile organic compound

Rpt Sec 5 Tables.xis Table 5-5 Phase { RI GW 6/4/03
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Table 5-6.  Analytical Results for Groundwater Detections, Phase II Remedial Investigation Page 9 of 10
R—. . . VOCs (ug/L)
i H i
P-4 2 ! sec-Butyl- tert-Butyl- | 1,2-Dibromo- | 1,2-Dichloro- 12- 1,1-Dichloro- ;  Ethyl-

Location (ng/L) Benzene | Chloroform | benzene benzene ethane benzene Dichloroethane ethane ! benzene | 2-Hexanone
DPT Groundwater Samples o
SS61-DP38 > A N : ; N
$561-DP39 5,600 J 8,900 ND o i
$S61-DP40 N0 ND e
$S61-DP41 v . N
SS61-DP42 1,100 J M L N
SS61-DP43 60,000 9,100 NI 940 Pt
S§861-DP44 3,400 J IS N
SS61-DP45 N N N ) i
$S61-DP46 530 ) Bk !‘ L i
SS61-DP47 Vi X N R
SS61-DP43 5 N -
5S61-DP49 7 3,600 i 5
$S61-DP30 860J | 2704
SS61-DP5| 7605 N1 : ‘ >
SS61-DP52 ) i : !
SS61-DP33 i i R N ] N
5561-DP54 840 : N N
$861-DP53 . i 5 ’ ! .
SS61-DP36 15 | | ]
SS61-DP57 __ AN R
Monitoring Well Samples i R

N Ny ‘ ! f P

0.86 0.63 o I N

1,400 J 7,300 M 22 0

SS61-N 650 1,100 N 5 : 55 16.J
SS61-MWO3 T | . N
SSOL-MWO6 | 2,500 ] 13,000 AIh 7204
SS61-MWO08 S 33 o A
SS6L-MWO9 o M 0.54 : .
SSEL-MWIO N L |
$861-MW11 ' I D | > ) e
SS61-MW 12 N ; N
MW-29-02 o RS
MW-29-03 R di | NI K | I
MW-29-03 . 79 i l _ § 160 . N
MW-29-06 ‘ N | | N ND N1 1 3.1 ! : .
Notes:
DPT - Direct push technology TPH - Total petroleum hydrocarbons ug/L - Micrograms per liter
ND - Not detected above the reporting timit VOCs - Volatile organic compounds
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APPENDIX C

Lithologic Logs and Well Construction Diagrams

Foster Wheeler Environmental Corporation, Final Remedial Investigation
Report for Spill Site 61, Holloman Air Force Base, New Mexico, August
1999.

Foster Wheeler Environmental Corporation, Final Phase Il Remedial
Investigation Report for SS-61, Holloman Air Force Base, New Mexico,
December 2000.

May 2005 Revision No. 00 Appendix C




Lithologic Logs and Well Construction Diagrams

Foster Wheeler Environmental Corporation, Final Remedial Investigation
Report for Spill Site 61, Holloman Air Force Base, New Mexico, August
1999,

May 2005 Revision No. 00 Appendix C
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HTRW DRILLING LOG

DISTRICT

HOLE NO.

OMAHA SSel-MWO S

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL

2. DRILLING SUBCONTRACTOR

SHEET 1 OF _X

Alliance Environmental, Inc.

CORPORATION ;
3. SITE 4. LOCATION
$S-61, Holloman AFB, NM SSk|— MWOS
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
Mobile D H) wmodel B—p |
7. SIZES AND TYPES OF 8. HOLE LOCATION
DRILLING AND SAMPLING R ,
EQUIPMENT Hol low- sden auget Wit 3“0( novi of Bldq. 1087
£ (&4
4.26 in T-D
.5 1 D,D 9, SURFACE ELEVATION f\) / A ’
10. DATE STARTED 11. DATE COMPLETED
4-9-99 4-4-949
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N/ A ~ 19 £+
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N /A 18.5 £+ |
14, TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
24.5 £+
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL vocC METALS OTHERS OTHERS OTHERS 21. TOTAL
ANALYSI!S (SPECIFY} (SPECIFY) (SPECIFY) CORE REC.
Y%
N 0 wa N A- N A- NA NA- NA
100
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR
(SPECIFY . )
Tustall monitering we || X ~ C’Wez !‘2 é ‘
LOCATION SKETCH/ICOMMENTS:
E‘dﬁ 1087
55bl=
MWR%
e
Rua.p/
ssbl- Sf“;'v“
ol g B
Blda 1072 } cancretl Pod
N .




PROJECT #: SITE: “LOCATION:
§155.0022.0003.H0000 $8-61, Holloman AFB, NM 53¢~ MMwWos
T | DISTRICT LOCATION: 2.2 0] —
HTRW DRILLING LOG OMAHA ) wg;@l
7. PROJECT # 2. INSPECTOR SHEET L OF 3
5155.0022.0003.H0000 . R
Cavol Bleuwinlis
ELEV. DEPTH FIELD SCREEN USCS MATERIAL COMMENTS
(feet) RESULTS CLASS. DESCRIPTION
' ; {
Bks [> Fill M&Miml,powqm
Lo
¢l ovey sand wf sawme aravel,
A S e L moist, low plasherty,’
t | loyRr b2 ,Pﬂﬂ"ﬂ soried
2
; c[a..t Wi S04l & and sung
4 BKAD AL H’ wazef P’dS“"lcl'l'\h $||1h+
W""'j 'D.‘IR7/4.
< .
SAMQ as above
le
BreD
-
<
_ Cldﬁiﬂ saud w/| sowe qrame )
4 N s |sliqktly weoist P‘”wl‘f saﬂ!d
7.5 7
' YR 7[2
' BK&D
12,
13
Sa-«dyc{ay gllashﬂy woisty |
4 puep | CL |te® las'Hm-h{, well sorko(/qmdz?)
1S 79‘}% uta‘m
Siltyelay | wo MO“W 1]
(6 | we | ng, lw‘vias%u"-y
/9 shighfly molst) 7.5 YR &4
L3 l
19 BKa ML M\«-H\( uw‘sﬂ(h:qh Plds*h ""l ¢ Waler
7.59yR7,
Y YRT/4




PROJECT #:

SITE: LOCATION:
§166.0022.0003.H0000 $5-61, Holloman AFE, NM S5sfl~- MWD 5
HTRW DRILLING LOG | DISTRICT ' LOCATION:
N OMAHA 5561~ MWDS
* F'ROJE;TS;&;.0022.0003.H0000 % INSPECTOR . . . SHEET3 OF 3
Carol Biewuli s
ELEV. DEPTH FIELD SCREEN USCS MATERIAL COMMENTS
(feet) RESULTS CLASS. ) DESCRIPTION
5 Saae as abeve
Z Bk&D
23 \\\
24 P Cla w511 well graded | |
BRODN| ML | ot aded yvery pl ch., Pirons peirelecn
R v
e
c J W/ Some sa..«.ce -
L met plaghieity Wil | Shraes
‘&m““’ 12X, sl Potrol
Waler ot (8.5 £ (0820)
Heasired at- 14.3 €4 (paas)| Need +o
ta ke walen

level A%m‘n




HTRW DRILLING LOG

DISTRICT HOLE:NO.

OMAHA

gol— MW b

7. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 3 _

3. SITE 4. LOCATION
$8-61, Holloman AFB, NM SSpl— MWK
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
Dowe#cqan~AH|Mcq Msbi le Drnll)MOda( B-6!
7. SIZES AND TYPES OF 8. HOLE LOCATION )
DRILLING AND SAMPLING
EQUIPMENT Hollow-slem auger. | Soubiof cast ewd oF comnenek pad
4,25 1w D
2.5 in 0D 5. SURFACE ELEVATON NJ / K
10. DATE STARTED ‘ 11. DATE COMPLETED
4-%-49 4-8-99
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N/A ~ (4 £+
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A 9.5 £+
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
24.5
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: NA
20. SAMPLES FOR CHEMICAL voC METALS OTHERS OTHERS OTHERS 21. TOTAL
ANALYSIS (SPECIFY) (SPECIFY) {SPECIFY) CORE REC.
N A- N N %
h A NA-| NA-| NA- | Mo Np
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR
% (SPECIFY) . . .
Hoitori g vell i nshalebin ool Brceeclss

LOCANTION SKETCH/COMMENTS:

1
D____

cencrete —F ]

Vall+tg

OCMMWO

<

SS6 - SS6[-KWOb

MwWR4

4130, é‘



e

PROJECT #:

5155.0022.0003.H0000

SITE:

LOCATION:

§5-61, Holloinan AFB, NM

SSh - MWER |

HTRW DRILLING LOG

DISTRICT

OMAHA

LOCATION:
5561~ MWR [

1. PROJECT#
5455.0022.0003.H0000

2. INSPECTOR

Canvel Biemiuwli g

SHEET 2.0F 2

ELEV. DEPTH FIELD SCREEN
(feet) RESULTS

Uscs
CLASS.

MATERIAL
DESCRIPTION

COMMENTS

! BRKaD

Ze

W

BK&D

= Wm

10 Bk&aD

15 | BKGD

@ _| 1zpp

See HTRW 'DVHUVI% Log
{or ssLI-DP34 {ov
liee logic descriphons
Yo 22.0 £+ in deP-H/\




LOCATION:

PROJECT #: SITE:
5156.0022.0003.H0000 | $5-61, Holloman AFE, NM - SSLl-MwWR b

TRW DRILLING LO DISTRICT LOCATION:
HTRW DRIL G OMAMA WS b
1. PROJECT # 2. INSPECTOR SHEET 3 OF %

5155.0022,0003.H0000

Qarol Bieniwlis

waler encowadered

at ~ |9 £+

1 ELEV. DEPTH FIELD SCREEN UsCs ' MATERIAL COMMENTS

(feet) RESULTS CLASS. DESCRIPTION

21

22

’ avwd i+ well
'5%?(9“" Claer awd santy 6117, -
z5 SC— adod 54%7‘&*’-64) med +o SW’_S
SH PRy Hroléum

24 poor plasticity, 2.5 YR 1), PO/W

-



ADDITIONAL GROUNDWATER MONITORING HOLLOMAN AFB,
WORK PLAN FOR SS-61 (AQC 1001) NEW MEXICO

Lithologic Logs and Well Construction Diagrams

Foster Wheeler Environmental Corporation, Final Phase | Remedial

Investigation Report for S$S-61, Holloman Air Force Base, New Mexico,
December 2000.

May 2005 Revision No. 00 Appendix C



e

e

P
%w«w‘

HOLE NUMBER'

' DISTRICT o
HTRW DRILLING LOG OMAHA S$S61-DP43
T.COMPANY NAME ' Z.DRILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmertal Corp. Indian Fire and Safety oF

3.PROJECT

515.0027.0007 H2000

4.LOCATION

S§S-61, Hollomon AFB

5.NAME OF DRILLER Rofe Jdnes

6MANUFACTURER'S DESIGNATION OF DRILL

7.51ZES AND TYPES OF ORILLING 8.HOLE LOGATION ) — g
AND SAMPLING EQUIPMENT DPT Rig S561-DP43
S.SURFACE ELEVATON |\ / A
10.0ATE STARTED 5/2/00 11.DATE COMPLETED 5/8/00
12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED D3 £
13.0EPTH DRILLED INTO ROCK 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRULING COMPLETED
N/A 1245 £t bgs at 1200 on 5/3/00
14,TOTAL DEPTH OF HOLE 255 £t 17.0THER WATER LEVEL MEASUREMENTS (sPECFY) N/A
18.CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 18.TOTAL NUMBER OF CORE BOXES
None N/A WA

20.SAMPLES FOR _CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE

S0l and woter soh ~TRPH vater - TPH-JP4 ' RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR

v/ bentonite ) Luke Darragh

LOCATION SKETCH/COMMENTS

SCALE

1 Inch = 300 feet

€ DP54/MW07/

&DPA2

& PS5 /@ DP43
[t Vi
eoP4 ¢ f\.,?eaopss
[oeDP4s
BDPASL/MNOE, o
‘eDP46
w00 eDrse
€0ps2 K DP33 /MWD
‘ &D”S/
& DFS3 ‘
5 0P1E
PROJECT  5155,0027.0007 HOLE NO.  SS61-DP43

ENG FORM 5056A-—R, AUG 94

(Proponant: CECW~EG)




HTRW DRILLING LOG__ (connuaton sween S5l
PROJECT . S N ’ i
5155.0027.0007 H2000 PR Luke Darragh 5 w3 3
) ELD. SCREENING | GEOTECH SAMPLE]| ANALYTICAL ' . ;
E(l.‘!z)v. o?:)m DESCRIPTION. g MATERIALS A stuu'sl OR GORE BOX NO| SAMPLE NO, | BLOW, GOUNT Rag:)ﬂks ‘
(a0 (e U]
T IS sy et | o SM =
1 Brown Sty CLAY, dry, soft, low B
T plasticity, trace fine Sand
-] CL -
] [
4 7 [
- Brown/Ton Clayey SAND, molst, [
— Sl Bearn 630 pon sC —
6 — ] Grey/Ton ity CLAY, noist, soft, —
— \ow plasticity, troce fine Sand [——
— cL -
: sam¢ os above - color change to :
p— brown —
8
: Brown Clayey SILT, molst, soft, —
“‘: ﬂcon:rsseu?(; r:’rnco redun and :“"
. 18 ppn ML . N
10 - S -4
12 _‘_“ .__
1 Brown Skty CLAY, maist, mediun :_
o e g s 755 cL =
14 T —
__E same os above, Sty CLAY 53.25 ppm CL :_—_
16 —] —
T SR, e o =
: ;a nd' sl p ty, some CL |
E some os above ~ strong odor 4522 ppn CL E
18 —] [
— Brawn Skty CLAY, moist, sHff, fine :
. Sand and small crystals 335 ppm CI_ —
PROJECT  5155.0027.0007 H2000 HOLE NO.  §561-DP43 e

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



‘ ¥ ‘ "y : : : HOLE NUMBER
HTRW DRILLING [LOG  (CONTINUATION SHEET) |SS61-DP43
PROECT . I , |'sveEr  sHEETS
5155.0027.0007 H2000 IR Luke Dorragh 3 o 3
s o - i t GEOTECH SAMPLE| ANALYTICAL T .
;ﬂ”’ a(::)v m(::)m os:scmpnou( lgr MATERIALS ”E&Eﬁ?‘"c R GORE BOX Nol gum CNo,‘ BLOW( <):oum RD.(!:;?KS
r ) {d) (o) (N s
Brown Sty CLAY, nolst, sHFF, ; ‘
:::u:r)?;ntils, tm og:s Sond 2000 pprm CL
88 Some os above, (Shty CLAY)
2022 ppn CL
Wet at about 23 ft
24 Same as above but saturated
1795 ppm CL
TD = 255 ft
26
L‘W'

HHLHH|HH!H|IllUI’lHIlII|l|IIIIII1H‘lIII{IIHIIHI|HHIHIL‘J! I}HHIH I|Hll|ll IIIIH

Illl{HH[HH[!Hl]Hll;HlljHH[IHH)HI|IHI|HII[HII'IHI!HII|H f!lHl]Ii I[IHIIII l‘llll

1
¢ PROJECT 5155 0027,0007 H2000

HOLE NO. 5561-DP43

Mo ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)



OMAHA

TR OLE NUM
HTRW DR&LWKSLOG - SS61-DP45
“1.COMPANY NAWE 2.ORILL. SUBCONTRAGTOR SHEET  SHEETS
Foster Wheeler Environmental Corp. Ihdloh Fll"e ond Safety 1 oe 2

3.PROJECT

4.LOCATION

B 5155.0027.0007 , SS-61, Holloman AFB
S.NAME OF DRILLER Rofe Jones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.51ZES AND TYPES OF DRILLING 8.HOLE LOCATION -
AND SAMPUNG EQUIPMENT DPT Rig SS61-DP45
9.SURFACE ELEVATION N/A
10.DATE STARTED 55 /5 /(j() 11.DATE COMPLETED 5/2/00

12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED {3 £ '

13.DEPTH DRILLED INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

: 1160 f1 bgs on 5/3/00

14.TOTAL DEPTH OF HOLE 195 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A

18.GEOTECHNICAL SAMPLES Non é DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES

20.SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) |  OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CoRE

soll_and woter N/& sofl - TRPH woter - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.5IGNATURE OF INSPECTOR )
7 Torioiie o Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
- DR270e w03 T
; ) &> Lo
) K MW-02"
AN - €DPAQ
y €LIP32 ’

7

& DP5A4/MW07 P26 uwo:{ SEE
S * ® o%4/w¢ds
{a0P4z ' &DPSO/MW')B § wpss _
® DPS5 DRaS - i,
Frd @DP4” i
#OPAT i ! &DP35 /
£ I 1 @DP45_
6 DPST & b .-
iz ‘€0P4S i
& DF4G - ’ PESE ;
P @ DAY /W10
@9{537
& DP38
PROJECT  5155,0027.0007 HOLE NO.  $561-DP45

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)

e’



P egrarae - T . HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) $S61-DP45
PROECT cim= N ANAT Lionnn INSPECTOR | | 1. SHEET  SHEETS
515%5.0027.0007 H2000 ‘ Luke Darragh 2 o D
. k ; e i & FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL i
W (‘%;!IE)V. D?;)TH DF.SCR!P“ON:)F MATERIALS RESULTS OR CORE. BOX NO| SAMPLE NO. BLOW(Q?OUNT RD?:.)RKS
s @ () <f>
| Browa Cloyey SILT with fine Sand, 136 —
dry, soft en
- ML —
2 — .
- 4ip of sorpter wet ot 4 % —
4
- Grey/Tan Clayey SILT with fine =
— Sand, very molst; soft, troce —
— nedium Sond ML :"—'
-] 125 ppn —
6 1 L
— _—
] Grey, vell graded SAND with SW —
Gravel, dry, loose, trace Sitt, -
: oravel rounded to 10 mn In size [
8
- TQ?QSI}‘:’LC*L:Y. ;:J\'y S“nor‘:t' SS61DPASS 0L :
sof%, 7
— mediun 0.79 ppn $$61D° 455902 CL. "
el 107 —
g — L
1 Sane as above with a {race of T
. rounded gravel to 10 mm in size 15 ppm —
- CL -
12 T L
— $61DP458120] —
: Same as abvoe except wet at :
— about 13 ft -
14 -] 0.47 ppm CL —
. Broen Sity CLAY, wet soft, low —
] plasticlty, sone fine to mediun l—
16 Sard, trace coarse Sond 240 ppn CL —
] Same os above (Skty CLAY) but o
18 — stalned grey/green froms 18,5 o
— to 195 ft, odor 1325 ppm CL -
i —
— | -
- 1D = 195 ft -

¥

#~~ PROJECT - 5155,0027.0007 HR000

HOLE NO. $561-DP45S

= ENG FORM 5056A—R, AUG 94

(Proponent: CECW~EG)



DISTRICT HOLE' NUMBER
HTRW DRILLING LOG OMAHA sSei-DPa6
1.COMPANY NAME 2RILL SUBCONTRACTOR ST SHEETS
Foster Wheeler Environmentat Cor'p. Indion Fire and SQFe‘ty 1 o 1

IPROKCT  5155,0027.0007

4.LOCATION

SS-61, Hollomon AFB

5.NAME OF DRILLER RaFe‘JOnes

6.MANUFACTURER’S DESIGNATION OF DRILL

7.51ZES AND TYPES OF DRILLNG BHOLE LOCATION _
AND SAMPUNG EQUIPMENT DPT Rig SS61-DP46
9.SURFACE ELEVATION N/A
10.DATE STARTED 5/3,/00 1LOATE COMPLETED 5 /3 /(3
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED  {p £+
13,DEPTH DRILED INTO ROCK N/A 1B.DEPTH TO WATER AND ELAPSED TME AFTER DRILUNG COMPLETED
11.04 £t 15 mihutes ofter driling
14.TOTAL DEPTH OF HOLE 20 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
IB.GEOTECHNICAL SAMPLES N oo Dtsmsen UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A
20.SAMPLES FOR CHEMICAL ANALYSIS Yoc METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sol and water NZA SoR - TRPH water - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
w/_bentonite /A Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
B
MW-—-02"

« DPSA,/MWQ7 .
! {&DP42

s0PES

& DP51/
Hyrz
#DP4O:

#0P&2

:‘ .‘e DPSO/MWDB; -

; e D,‘P 49
L./ ®DP35

-aDR4s

_h; DP44/M\~09 B

vy

@ DP83

DP26 o M
QPZ &%

LeLP3I9/MWID

- @ DF3G-

' appss

SefPay

PROJECT 5155.0027.0007

HOLE NO. 5S61-DP46

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)

()

N
‘%M"’l



: : _ , , v , . , ' HOLE: NUMBER
HTRW DRILLING LOG  (CONTNUATION SHEET) SS61-DP46
5155,0027.0007 H2000 MR Luke Darragh 5 o P
P « <R i FIELD SCREENING | GEOTECH SAMPLE| ANALYRCAL [ ‘ s
5‘ .E(I.OE)V. DE-I;;H DESGRIPTION( C(;F MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW(ggOUNT RD?:;?KS
N (@) Q) (" '
: gravel and stone (road cover) :
] Gréy Sitty SAND, dry, loose, fine —
— o mediun Sond, trace Coarse —
2 Sand L
o 0.31 ppm SM o
4 " —
- $S61DP4ESS01 —
—— Grey Sandy SILT. dry, soft, e
—] fine Sand -
] 0.40 ppm L
6 ] ML —
g ] [
— g'r:;'y e, Dadhy, Zoodea SeN0: SSE1DPA4ES90! SP —
it Sand, very tittle fines l—
e 10 ] Grey/Tan Sty CLAY, very moist, .
% M soft, trace mediun Sand, low P
g - plasticity —
— 043 ppn CcL —
: Same as above— color change to :
— browm l—
12—
— —
- Tan/Grey Clayey SILT, wet, soft, :
[ES—— some medium Sand S
- 057 pom ML -
14 [
- Back/Grey well graded SanD, ,( —
. . e
16— oy nss; porg, anover oo S\ -
] Brown Sity CLAY, wet, sHFF, medin ! —
v Ptons'adty,yson: ne‘:un §nnd, wnfe\)te 091 pen CL —
pu— crystals —
18
h— Same as Above, slight odor, I
: color change to tan at 19 ft 253 ppm CL :
—| TD = 20 ft —
.y :
¢ PROJECT 5155,0027,0007 H2000 HOLE NO- 5561-DP46

ENG FORM 5056A—R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG

DISTRICT

OMAHA

HOLE NUMBER
SS61-DP47
1.COMPANY | ZORILL SUBCONTRACTOR . SHEET  SHEETS
oo NAF."gster- Wheeler Envirormental Corp. ' nodian Fire and Safety 1 o 2
JPROXCT  5155,0027.0007 H2000

sLocatod - $S-61, Holloman AFB

S.NAME OF DRILLER Rafe Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.517ES AND TYPES OF DRILLING o 8.HOLE LOCATION 1=T)P
AND SAMPLING EQUIPMENT DPT Rig SSe1-DP47
9.SURFACE ELEVATON N /A
10.0ATE STARTED 55 /4 /00 1OATE COMPLETED 5./ 4 /00
12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 148 £+
"13.DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED ,
N/ & 1375 £t at. 145 hours on 5/5/00
14.TOTAL DEPTH OF HOLE 19.5 f+ 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES oo DISTURBED u’ungmnam 19.TOTAL NUMBER OF CORE BOXES
N/A A
20.SAMPLES FOR CHEMICAL ANALYSIS vOC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soll and vater WA sol — TRPH waten — TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPEGTOR Luke D h
w/_bentorite N/A uxKe barrag

LOCATION SKETCH/COMMENTS

SCALE

1 Inch = 300 feet

© DP54/MWQT,
/

+ leDP4z
® DPS5 '

e

/ o DP50,/MW08 -
|~ ]eDpa3

/
;

¢ el
'gDP26 ¢!

/' @I?P49

. @DPAS

HOPAE/MWOR .-

eppas

s ; sppsg

PR, e UPIOMWID
L eDP37 ’
@ P53 '
@ DP3e
PROJECT 5155.0027.0007 HOLE NO.  SS61-DP47

ENG FORM 5056A~R, AUG 94

(Proponent: CECW-EG)

™
—



HTRW DRILLING LOG (CONTINUATION SHEET) I R
PROECT  5155.0027.0007 H2000 WPECTR | uke Dorragh o
. p - .
£ ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD. SCREENING | GEOTECH SAMPLE| ANALYTICAL
(@) ®) PT © MATER! RE(S;J)LTS OR OOR(E )BOX NO smr('#)z NO. BLOW(‘SOUNT RD{,SRKS
T TR e B =
- SM —
R —
— -
= —
4 __: ::::"u above, color change to SM -;—
__E t’il.::'bmn S:'EI..‘T, domp, soft, ::—__
- ML T
6 ] —
pu— -
_ Same as above but dry L
5 E 121 ppe SS61DP475801 ML E
= =
e 1 Light brown Sandy SILT, danp, -
M‘ 10 —]  soft, Fine Sand —
] ML -
— SS61DP47S110Y -
12 —
T ght brown Silty CLAY, very -
] ?:gt,s ;:;‘t. tov plasticity, some A
] CL. —
14— —
——]  Liht brown STty CLAY, danp, I
] stiff, fine white Sand lenses —
] (coliche) f—
] CL —
16— —
: same os above, very moist -
18 1 CL —
1 Grey Sty SAND, very molst, fine SM -
— i::g ::el:;es, sone coarse Sand, t;
1 Total Depth=195 ¢ :
(" PROJECT 5155.0027.0007 H2000 HOLE NO. 5561-pp47

ENG FORM 5056A—R, AUG 94

(Proponent: CECW~EG)



DISTRICT , HOLE NUMBER

HTRW DRILLING LOG OMAHA $S61-DP48

1.COMPANY NAME F ter Wheeler EAvIe t6i Cor j ZDR“-L SUBOONTRACTOR SHEET SHEETS
- e Ervromentd! Corp Indian Fire and Saf‘ety 1 o 2
S.PRO\ECT 5155,0087.0007 4LOCATION SS 61, HO“ONQ[’\ AFB
5.NAME or’omu.cn | Rofe Jones 6. NANUFACTURER'S DESIGNATION OF DRILL
7.5I1ZES AND TYPES OF DRILLING 8.HOLE LOCATION ,
AND SAMPLING EQUIPMENT DPT Rig SS61-DP48
9.SURFACE ELEVATION
N/A
10.DATE STARTED 11.DATE. COMPLETED
5710700 5710700
120VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 150 ft
13.0EPTH DRILLED INTO ROCK || /A 16.0EPTH TO WATER AND ELAPSED TME AFTER DRILUNG COMPLETED
1051 Ft, 2 hours after drilirg
14.TOTAL DEPTH OF HOLE 195 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECFY} N/A
1B.GEOTECHNICAL SANPLES N oo %}URBED unzx;s;unam 19.TOTAL RUMBER OF CORE BOXES |
20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sok and water N/7A soll - TRPH water ~ TPH~JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR Luke D h
V/ Bentonite N/A uke lJarrag

LOCATION SKETCH/COMMENTS SCALE 1 inch = 300 feet

& DPSS

&NPS2

& DPAG

{8 0P38/ W10
< eDPI7

& DPS3

l DP48 not shown

C&DRig

PROJECT

5155.0027.0007

HOLE NQ.

SS61-DP48

ENG FORM 5056A-R, AUG 94

W

(Proponent: CECW-EG) 3



T - BISTRICT HOLE. NUMBER
HTRW DRILLING LOG [MAHA $S61-DP48
L 1.COMPANY ‘NAME L 2.0RILL SUBCONTRACTOR SHEET SHEETS
{ Foster Vheeler Environmental Corp. A ,
L - Indian Fire and Safety 1 o« 2
3PROECT 5155,0027.0007 H2000 HOGATN $S-61, Hollomon AFB
5.NAME OF DRILLER Rafe Jones 6:MANUFACTURER’S DESIGNATION OF DRILL
7.91ZES AND TYPES OF DRILLING ) BHOLE LOCATION - y
AND SAMPUNG EQUIPMENT $S61-DP48
9.SURFACE' ELEVATION N/A
10.DATE STARTED 5/10/00 11.0ATE COMPLETED 5/10/00
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 15.0 £t
13.DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A . 1051 £t, 2 hours after drkling
14TOTAL DEPTH OF HOE 19 5 £+ 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N /A
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
; one WA NP
20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soll_and woter N/A sol ~ TRPH water - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
W/ Bentonite N/A
LOCATION SKETCH/COMMENTS SCALE
ks

PROJECT  5155,0027.0007 H2000

HOLE NO. SS61-DP48

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EQ)




- . ; = : ) HOLE. NUMBER
HTRW DRILLING LLOG  (CONTINUATION SHEET) sS61-bP4g
PROECT 5155.0027.0007 H2000 WSETR  Luke Darragh e B -~
: FIELD SCREENING | GEOTECH SAMPLE| ANALYMCAL | w i o’
E(L:)V. og;u ozscmpnon( 3—- MATERIALS RE?J)us oR oon(e)sox NO| SAMPLE No.| BLOW COUNT RD(A:;?KS g 4
d 0) )
_ 1 ught Brown SILT, dry, soft, E_._
] trace fine to nediun Sand -
2 — —
- ML —
4 ] —
] -
T R iR taee, (o proadicsty, —
—] trace fine Sand CL S
6 1 ——
8 ___E Greyualtty EI';’:Y,':R:, S?rl:lr' low —__—__
A =
__é CL -
10— — -
; Reddish brown Skty CLAY, donp, ;
1 soft, \ov plasticRy, trace fine b
to medhm Sund, white sand
] lenses, molst at 13 Ft. :
12 __E CL -
14 —
] Grey Clayey SAND, dorp, medun SC —
] densHy, nedlum to coorse Sand -
] Light brown Skty SAND, wet, toose, [
16 ] SM [
T Grey Sandy CLAY, wet, stiff, (o [
—|  plasucity, fine Sand .
18- CL E_
Total Depth = 195 Ft — m\
PROJECT HOLE NO. SS61-DP48 Ry

5155,0027.0007 H2000

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)




e

- ‘ ‘ , DISTRICT ' HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-DP49
1.COMPANY NAME ' 2.DRILL. SUBCONTRACTOR v . SHEET  SHEETS
Foster Wheeler Environmental Corp. Indion Fire and Safety 1 o 3
IPROXCT  5155,0027.0007 4LocAToN  gS~61, Holloman AFB
5.NAME OF ORILLER Rofe Jones 6.MANUFACTURER'S DESIGNATION OF CRILL
7.5I1ZES AND TYPES OF DRILLING 8.HOLE LOCATION S -
AND SAMPUING EQUIPMENT DPT ng $S61-DP49
9.SURFACE ELEVATION N/A
10.DATE STARTED 11.0ATE COMPLETED .
5/10/00 5/10/00
12,0VERBURDEN THICKNESS 15.0EPTH GROUNDWATER ENCOUNTERED
N/A 165 ft
13.0EPTH DRILLED INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
87% £t prior tq sampling about 30 mnutes after delling
4TOTAL DEPTH OF HOE D15 £+ 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES N qino DISTURBED UNDISTURBED 19.T0TAL NUMBER OF CORE BOXES
; ¥ NA N/A
20,SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sok and water N/ sok - TRPH wotér - TPH-JP4 RECOVERY X
22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR Luke D h
w/ bentontte uke QPPQQ
LOCATION SKETCH/COMMENTS

SCALE

1 Inch = 300 feet

€ DP54/MW07

‘GDP26 @ MWO4
RDPZ0. ' b3

JoeOPAz DPﬁo'/%Woa»f;';
& DPS5 ' ! e O DRAS
. Fo .@\QP“S., N ;
i € DPST . 1 @ DPA4/MWOI_ wr
; Uiz ‘eppas /|
LeDpab. A T i
epesa ' BORII/MWID
enPa7
@ DERY !
& DP38
PROJECT  5155,0027.0007 HOLE NO.  SS61-DP49
ENG FORM 5056A~R, AUG 94

(Proponent: CECW-EG)



' ! k ' HOLE. NUMBER
HTRW DRI LLING LOG  (CONTINUATION SHEET) |SS61-DP49
PROECT  5155.0027.0007 H2000 WSPECTR | uke Darragh g
RELD SCREENING | GEOTECH SAMPLE| ANALYMCAL| _
E(I;E)V. D(E;;‘H DESCRIPTION( g’ MATERIALS RESULTS OR CORE BOX NO| SAMPLE No, | BHOY COUNT RB{:)RKS
(d) (e) )
] Light Browh Clayey SILT with [
- Sand, damp/moist, soft, fine [—
_—' Sand, some medium Sand e
S— ML —
2 — .
- [
[
— L
4 = =
— —
- Grey/Tan Sty SAND, moist, -
6 lsnr:‘s:, medium Sond, trace coarse —
0 SM —
8 :1 Brown ‘Shty CLAY, damp, stiff, "“
ha— tow plasticity, fine white Sand —
- tenses —
10 - I
5 ssemPnsqu —
12— —
- Brown SNty CLAY, danp; nedie €9 ppn cL —
— sHffness, low plasticty, troce .
- mediun Sand T
JE— S
14 - —
0 Lght brom SHty CLAY, darp, i
—  stiF, low plasticity, fine Sand -
— lenses, trace crystals CL —
16—} Becotoration and ouer fron SS61DP4916LL —_
1 Grey Sty CLAY, wet, SHFF, low I
plastkity, large crystals and white .
— Sand lenses |
- CL —
18— —
PROJECT HOLE NO. SS61-DP49

5155.0027.0007 H2000

ENG FORM 5056A—-R, AUG 94

(Proponent: CECW-£G)

L



HTRW DRILLING LOG __ (conmnuaron seer) SS1-To4o
PROECT 5155,0027.0007 H2000 WFETR  Luke Darragh R
il : FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL N
M E(LGE)V DG(::;[H DESCR|P‘I10N( 3F MATERIALS REZ!’J)LTS ’ OR (X')R(E)BOX NOI SA“F(“")E NO. BLOW(g(;WNT RDz:;?KS
o B S 0, xe oose. e M —
—{ discoloration, odor .
7] 1D = 215 ft —
22— e —
E -
N —] —
E -
- =
P ~ -
- PROJECT  5155,0027.0007 H2000 HOLE NO. 5561-DP49

.
ENG FORM 5056A—~R, AUG 94 (Proponent: CECW—EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DPS1
T,COMPANY NAME ) ZDRILL SUBCONTRAGTOR SHEET  SHEETS
Foster Wheeler Environmental Corp. Indlan Fire and Safety 1 o

3.PROJECT
5155,0027.0007

4.LOCATION

§$S-61, Holloman AFB

S.NAME OF DRILLER Rofe Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.S1ZES AND TYPES OF DRILLING 8HOLE LOCATION
AND SAMPUING EQUIPMENT DPT Rig SS61-DPS1
9.SURFACE ELEVATION
N/A
"10.DATE STARTED 11.DATE COMPLETED
, 5/11/00 5/11/00
12.0VERBURDEN THICKNESS 15.0EPTH GROUNOWATER ENCOUNTERED
N/A 155 f+
13.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER ORILLING COMPLETED
14.TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
205 f+ N/A
18.GEGTECHNICAL SAMPLES DISTURBED UNDISTURBED 19,TOTAL NUMBER OF CORE BOXES
None N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS Vo METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECFY) | 21.TOTAL CORE
soll and water WA Solt ~ TRPH water - TPH-JP4 | RECOVERY %
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR Luke D h
w/ bentonite N/A uke O.Y‘Y‘O.g
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
é; ~ S o
MW-02

& DP55

@DP26 @ MWO4 ] i0r 1 1T
iy . \7}/ e, .‘GQD,P$4/“WO‘6 ,
[ i@ DPS0 Y MWOB~... ~if ] 1,
P e DR43 @9533v )
;"!09)"49 MW~05"

! @DR4S

;i

L./ eDP35

P44 /MWOE
: ‘eoras 7,
& DEAG~. Tl [&0rsE
@DP52 e BPIe /MWib
e 0Py
€ DF53
® P38
HOLE NO. SS61-DP5S!

PROJECT 51535.,0027.0007

ENG FORM 5056A-R, AUG 94

(Proponent: CECW~EG)

(J

-~



‘ ; [P " WOLE NUNBER
HTRW DRILLING LLOG  (CONTINUATION SHEET) SS61-DP51
PROJECT . INSPEC - SHEET SHEETS
5155.0027.0007 H2000 WFETR  Luke Darrogh > o5
# . FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
F: ELEV. DEPTH DESCRIPTION OF MATERIALS g L BLOW COUNT REMARKS
5« . (a) (b &) RE?:’J;:'S OR OOR(E.)B,OX NO; SAMF("".)E NO. [())
: Brown Siity CLAY, dry, soFt, fine :
- whtte Sand tenses throughout, low -
————t plasticity __:—
. cL =
——d —
6 — . . —
T an, can, ars trace medkn ML —
] Sand -
— —
T Son et Lot acs toaree ML —
— Sand _
._: Same as above with more medum __
] Sand and coarse Sand (rounded) .
- ML —
12 — -
1 Brown Sty CLAY, moist, soft, lov [
—d plasticity, medium to coarse —
1 rournded Sand -
14 —] CL —
- SSEIIPSISI401 —
1 $S61DP51S1402 :_
- Grey Siity CLAY, wet, soft, some L
_______ medlun to coarse Sand CL :_
— Reddish brown Sty CLAY, very molst, CL [
fine to médium white Sand lenses, |
: some smoll crystals, low plasticity [
] Grey/Green Skty CLAY, wet, r
SR L =
1 and odor ‘ CL —
— b—
-] TD = 205 ft —
QA  PROJECT 5155.0027.0007 H2000 HOLE NO. SS61-DPS!
" d

ENG FORM 5056A—R, AUG 94

(Proponent: CECW—EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DP52
1.COMPANY NAME  Foster Wheeler Environmental Corp. 2.DRILL SUBCONTRACTOR ) SHEET SHEETS
Indion Fire and Safety o 3
3.PROVECT 5155.0027.0007 HLOCATON 9561, Holloman AFB

S5.NAME OF DRILLER
Rafe Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.51ZES AND TYPES OF DRILLING . 8.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DP32
9.SURFACE ELEVATION
N/A
10.DATE STARTED y 11.DATE COMPLETED )
5/11/00 5/11/00
12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 18 ft
13.0EPTH DRILLED INTO ROCK 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING: COMPLETED
N/A 1623 Ft, 5 rinutes after delling
14.TOTAL DEPTH OF HOLE 245 £t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None N/A N7A
20.SAMPLES FOR CHEMICAL ANALYSIS VOO METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soll and water NA sol - TRPH water ~ TPH-JP4 ] RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
w/ bentonite W Luke Darragh

LOCATION SKETCH/COMMENTS

SCALE 1 Inch = 300 feet

& DP54/MWOT/

" gDP42

oDF26 o MWD4 o
BVt g el,gpﬁ/am',@a( f

CeDP50MWOE L gdpas

® DPS5 _ / T e
Fi— ’ i g9P49

foDP4i ! eDP35
/ iy
e DP51. GDPAE/MWOS. o
Uiz jeoPas i
U ores o &HPSE o
' T UPIS/MWI0
BDRZT
& DPS3
& DP3g
PROJECT 5155.0027.0007 HOLE NO. SS61-DPS2

ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG) ‘3
e



' = — — ‘ HOLE NUMBER
HTRW DRILLING LOG__ (conmuaTion steen SE RS
T 5155.0027.0007 H2000 WSETR  Luke Darragh 5> o 3
A mEv. | oePm DESCRIPTION OF MATERIALS P NG, | o P m&‘ﬁ% BLOW COUNT REMARKS
(0) (v) () @ ' . (@ )
St (s) (0]
: 0-13 Inches- black top and cement :
. SM -
— Tan Sitty SAND, dry, loose, mediun —
2 — to coarse Sand, trace S
- subrounded gravel 7 mn In size —
4 ——
=1 Tan Sondy SILT, domp, soft, —
] rediun Sand, trace fine Sand .
_7 ML —
6 —j —
—_ Tan Skty SAND, damp, toose, mediun —
Sand, some subangulor gravel 10 ma SM I
T noskze [
71 Reciish brown SILT, dry, soft, -
8 ] trace fine to medum Sand S
. ML —
10 —
s —1  Brown Skty SAND, damp, loose, —
— redium Sand, trace coarse Sond SM [
"] Reddish brown Sty CLAY, damp, -
]} soft, smoll crytaels throughout, —_
18 troce lorge crystals 20 an in -
1 stze, medium plasticlty, fine b
_ white Sand lenses (caliche) |
= —
14 CL -
: SS61DPS2S150] -
16 T _
18
. Reddish brown Silty CLAY, wet, [
] mediun plasticity, soft, white L
1 and brown Sand lenses CL -
throughout, small crystals —_
£ PROJECT

5155.0027.0007 H2000

HOLE NO. $561-DPS2

Y
"7 ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

'3‘3614]]?‘58
PO 5155,0027.0007 H2000 RFETR | uke Darragh i S
E(l‘.,E)V. m»(::)m DESCRIPTION OF MATERIALS ”ﬂm’"‘; gom m’% Q:M”;IE“%% BLOVI( S,otmr RD&A.\;RKS
‘ ) (o) ® 9
’E Same os above CL E
22— rgmylen Coey LT wtn Sund —
o coarse Sand . L —
24— —
. TD = 245 ft [
- — ™
_ — e
PROJECT D

5155.0027.0007 H2000

HOLE NO. 5561-DPS2

ENG FORM 5056A-R, AUG 94

{Proponent: CECW-EG)




ey

DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-DPS3
1.COMPANY NAME 2DRILL SUBCONTRACTOR ] SHEET  SHEETS
Foster Wheeler Environmerital Corp. Indian Fire and Safety 1 o 3
3.PROJECT — 4,LOCATION : ,
5155,0027.0007 S8-61, Hollamon AFB
SNAME OF ORILER Do 0o Jones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.SIZES AND TYPES OF DRILUNG 8HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DP53
9.SURFACE ELEVATION
N/ A
10.0ATE STARTED 11.0ATE COMPLETED ’
‘ 5/11/00 S/11/00
12.0VERBURDEN THICKNESS N/A 1S.DEPTH GROUNDWATER ENCOUNTERED 50 5 £
13.0EPTH DRILLED INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER ORILLING COMPLETED
10359 £t 5 minutes ofter drilling
14, TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECI
245 £t GPESP0 N/A
18.CEOTECHNICAL SAMPLES  N| 1o DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A NA
20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPEGIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sok and woter N/A sol - TRPH water - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGRATURE OF INSPECTOR Luke D h
w/bentonite N/A uKe QY‘Y‘OQ

LOCATION SKETCH/COMMENTS

SCALE

1 Inch = 300 feet

€ DPS4/MWa7/

,51&9{42
& DP55

i DPAT

! eDP35

[ epPas_
[ &DP4d/Mwos
Siaber2 s ,
GNPRY ' ;:&Qf’33/Mi'¥'iD
‘ eDE37
,
& DRIR
PROJECT 5155.0027.0007 HOLE NO.  <Se1-DPS3

ENG FORM S5056A—-R, AUG 94

(Proponent: CECW-EG)




HTRW DRILLING LOG  (CONTINUATION SHEET) | K.

PROJECT & NSPECTOR SHEET SHEETS
5155.0027.0007 H2000 ! Luke Darragh 5 o 13
ON FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
Eg_)v. Df:)m DESCRIP“ON(SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW(SWNT Rﬂfx kS
(d) (o) )]
_ asphalt/ concrete [
] Ton Shty CLAY, moist, soft, T -
: F& nnznc:un ?w e roce CI_ :
8 — -
—p —
— -
4 —] —
- Tan Sandy SILT, molst, soft, Fine [
— to medium Sand ML [
6 —] —
8 — |  Brown Suty CLAY with Sund, danp/ I
] noist, soft, fine to nedum Sand -
- very wet From 85 to 90 ft -
— CL —
10 —] I
-~ Light brown Skty CLAY, damp, —
b syt, son:nf‘hey\vMQ Sondn‘:enses [
—  throughout, redun plasticty —
12 ] CL .
—] -
] -
14 -
1 Brow Skty CLAY with Sand, —
— m, soft, mediun to coarse CL —
—] Reddish Brown Clayey SILT, damp, —
16 ] g::dun sHffness, troce fine Ml__
] Reddish Brown Skty CLAY, damp, —
mediun stiffness, mediun S
] plasticity. fine Sand lenses and CL [
] snoll crystals -
18 ] —
: Same as above but very molst ot :
- CL —
PROJECT  5155,0027.0007 H2000 HOLE NO. $561-DPS3

ENG FORM S5056A—R, AUG 94 (Proponent: CECW--EG)




- . HOLE NUMBER
_HTRW DRILLING LOG _(conmhuaTioN sten) $S61-DP53
FROECT 5155.0027.0007 H2000 WPECTOR  [_Luke Darragh -
AU mew. | pePm DESCRIPTION OF MATERIALS FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
%' (a) {t) (c) RE’(s:)us OR COR(EG)BOX NO)j SAMFE:.)E NO. BLO“’(;;OUNT RD‘(',':;“S
T Reddish Brown STty CLAY, very
—] r!rols:é“s:ﬂ, sand r(nses and
i B CL
e
- 2’2 mﬂ‘nm loose, fine Sand, SM
___E Same as above but wet SM
8 I — Zz::fs,:\':m'gnﬁty CLAY, wet, stiff, CL
7D = 245 f+
26

S

Hll‘lIHIIHl!HlI]IlllI!IHIIHIIHIIIIII!|lII!|IHIIHH'IIH!HH]HH'H

HIIIHH]IIIIIHI!]HH{IHIIHII‘IHHUIT[HHIHH[HH‘IIII{HHIIIIIIH I,I Hll I llllgllll

I
< PROJECT

i

g

5155.0027.0007 H2000

HOLE NO. g561-DPS3

“"ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)




" k o - , DISTRICT ) ' Hbu: NUMBER
HTRW DRILLING LOG OMAHA $S61-DPS5
1.COMPANY NAME  Foster Whesler Environmental Corp. 2.DRILL SUBCONTRACTOR SHEET SHEETS
‘ Indlan Fire and Safety of
SPROEST5155,0027.0007 4LocATN - 5S-61, Holloman AFB
S.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL
Rafe Jones
7.91ZES AND TYPES OF DRILLING B.HOLE LOCATION
AND SAMPLUNG EQUIPMENT DPT Rig S$S61-DP35
9.SURFACE ELEVATION N/A
10.0ATE STARTED I
, 5/12/00 TLOATE SHPER 571200
12.0VERBURDEN THICKNESS . i
N/A 15.DEPTH GROUNDWATER ENCOUNTERED 160 £t
13.0EPTH DRILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER omumc COMPLETED
N/A 495 Ft, 3 mutes after driling
14.JOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
19.0 £t N/A
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None N/A A
20.SAMPLES FOR CHEMICAL ANALYSIS [ _METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIY) | 21.TOTAL CORE
sol and woter N/A sok - TRPH woter - TPH-JP4 RECOVERY X
22DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.5IGNATURE OF INSPECTOR
v/ bentorite WA Luke Darrogh
LOCATION SKETCH/COMMENTS SCALE 1! Inch = 300 feet
MW—02

eDPSd/qu?- : gbpzé emwcy /
&DF42 /] W Ll @ DP3a/MKDE
-------- ) :zsopsn m os ST e ;
[ oo ,@ww
iﬁDP41:. [*7 enpss
{.. @DR4s
/G DP44/N‘W09 i‘.:‘;
?“W12JL”“~!Lw~ ‘e DP46 ;f f , e
& DPAb  80Pse - :
SOFE2 &DPSS/MWTO
@DPz/
@ DPs3
& PPis
PROJECT  5155,0027.0007 HOLE NO.  gsg1-DPSS
ENG FORM 5056A-R, AUG 94

(Proponents CECW-~EG) ‘ >



A ‘ HOLE NUMWBER
HTRW DRILLING [OG  (CONTINUATION SHEET) $S61-0P55
PROECT 5155,0027.0007 H2000 NFETR  Luke Darragh N D
e : FIELD. SCREENING | GEOTECH SAWPLE| ANALYTICAL
ELEV. DEPTH DESCRIPTION. OF MATERIALS ) ¥ BLOW COUNT REMARKS
L (o) () © RE?:J)LTS OR OOR(Ee )BOX NO SAMF(‘If.)E NO. © ()
| Some asphalt neor surface -
o A M- =
= —
2 — -
~  Light brown Sty CLAY with fine —
~=1  Sond, domp, soft; tov plasticity b
= CL —
4 T |
- mg:h‘_::o;mﬂ.'l, dry, soft, ML —
] Grey/Tan SAND wih SHY, well graded, ____
—{ dry, loose, sone Clay ——
6 —] SW —
8 :] Brown SRty CLAY, damp, stiff, fine —
——_: white Sand ienses, smoll crystals _—_—
— CL —
— -
1 Reddish brown Siity CLAY, danp, -
— soft, moderate plasticity, some fine fromm
1 Sand L
12— CL —
—] $S610P55S1201 }
14 — ?LT;’ t?:“nyedct‘\wéu;edf’ e e I
4 S I
- CL -
16 —= —
"] Reddish brown Skty CLAY with Sand, I
vet, soft, lov plasticdty, medium to
_: coarse Sand —
_ CL -
18 = =
_ Total Depth = 19 f4+ =
| PROJCT " 5155,0027.0007 H2000 HOLE NO. SS61-DP55

ENG FORM 5056A~R, AUG 94

(Proponent: CECW-EG)



HTRW DRILLING LOG | ™™ oens 61-DPS
\ / - ‘ e SS61-DPS6
1.COMPANY NAME 2.0RILL SUBCONTRACTOR SHEET  SHEETS
o Foster Wheeler Environmental Corp. Indian Fire and Safety 1 o 3
PROJECT » _ :
IPROKCT  5155,0027.0007 4LocATN §S-61, Holloman AFB : 3
S.NAME OF DRILLER , MANUFACTURER'S DESIGN "
Rafe Jones ¢ ATION OF ORILL
7.5iZES AND TYPES OF DRILLING : - B.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DPS6
8:SURFACE ELEVATION N/A
10.DATE STARTED 11.0ATE COMPLETED
5/12/00 5712700
12.0VERBURDEN THICKNESS N/A 1S.0EPTH GROUNDWATER ENCOUNTERED 1o 04
13.DEPTH DRILLED INTD ROCK 18.0EPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED
N/A 18.03 ft, S ninutes after drkiing
14,TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
23.0 ft 1276 £ after sanpling
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSS VOC METALS OTHER (SPEGIFY) | OTHER (SPEGIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sol and water N/A sol - TRPH water - TPH-JP4 RECOVERY X
2Z.DISPOSITION OF HOLE BACKALLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
w/ bentonite NIA Luke Darragh

LOCATION SKETCH/COMMENTS

SCALE 1 Inch = 300 feet

@ DP55

& P52

G’DP44/MWOS w

f.. €32
DP26_ MWD4- ]
o . G‘ ., DFu/Mwos

Qomg 05

7 @DP33

. @ DR4%

® DFESE

@ NPLe

PROJECT  5155,0027.0007

HOLE NO. SS61-DPS6

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG) 3



P

A - —~ ) - ; HOLE NUMBER
- HTRW DRILLING LOG  (CONTNUATION SHEET) SS61-DP56
FROXCT 5155,0027.0007 H2000 WPETR  Luke Darragh T
" a DER — FIELD SCREENING | GEGTECH SAMPLE| ANALYTICAL 3 ‘
(f) (b;H DESCR noN( g-' MATERIALS p: aj)us oR coa(i)aox Nol AM!Z!(.)E . BLOVI(q();OUNT RDz:;?KS
- —
: Reddish brown Skty SAND, dry, fine :
———{ +to medum Sond, trace coarse Sand b
_ SM -
2 -
] I
4 _T —
3 Reddish brown SILT, damp, soft, —
__T1  troce fire Sond —
E M. =
6 —| -
]  Reddish brown Sandy SILT, very -
8 ] rolst/uet, soft, five Sand ___
] ML T
1 Grey Sty CLAY, domp, S0Pt —
-] some fine to medium Sand CL I
10 - —] —
] Reddish brown Sitty CLAY, I
] donp/motst, stiff, fine grey Sand -
| lenses, noderate plasticity -
o3 -
- —
| O ML =
71 Reddish brown Sty CLAY, molst, -
) stff, fine white Sand lenses .
| (caliche), moderate plasticity |
_ CL —
16 . -
: Same as obove but very nmoist :
] CL -
18— -
E Sane as above but vet CL E
E 3::: ::lsntbovc but not as CL E
~ PROJECT  5155,0027.0007 H2000 HOLE NO. g561-DPS6

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



O

, R ‘ o P HOLE NUMBER
HTRW DRILLING [LOG  (CONTINUATION SHEET) $S61-DP56
PROECT  5155.0027.0007 H2000 WECTR | uke Darragh R
e(lf)v. D%:;m DESCRIPTION S wATERALS FIELD SCRETNING g‘:’fm'f"s gﬁ’;”:ﬁ Q:N”F;IE“CN% BLOV]( c;oum REL(G',:\;RKS
© (© o s
: Reddish brown Skty CLAY, wet, :
—1  stiff, fine white Sard lenses, -
] moderate plasticity S
- CL —
oo p— ; —
-— Slight discoloration from 22 to 23 —
— £t f—
] Total Depth = 23 £t [
24 — —
— —
PROJECT HOLE NO. SS61-DP56

9135.0027.0007 H2000

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



E:

N

HTRW DRILLING LOG | ™™ e1-DP5
OMAHA SS61-DPS7
1.COMPANY NAME Z0RILL SUBCONTRACTOR | ; SHEET  SHEETS
; Foster Wheeler Environrmental Corp. Indion Fire and Safety 1 o 2
SPROECT  5155,0027.0007 HLOCATN  $S-61, Holloman AFB
S.NAME OF DRILLER Rofe Jones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.SIZES AND TYPES OF DRILUING ' 8.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DP57
9. SURFACE ELEVATION
N/A
10.DATE STARTED s/12,/00 1DATE COMPLETED &5 /1 /0
12.0VERBURDEN THICKNESS N/A 15.DEPTH CROUNDWATER ENCOUNTERED 13 ft
13.DEPTH DRILLED INTO ROCK ’ 18.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A 741 £4, 5 minutes after drlling
14.TOTAL DEPTH OF HOLE 150 £t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES Nohe DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSS VOC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
) sok and water N/A sok ~ TRPH water ~ TPH-JP4 RECOVERY %
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SGNATURE OF INSPECTOR
w/_bertonite N/A Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet

& HW=03

euppo e pp3t

. 50\”52

o HWO4 ] ;
‘ @DP34/MWOS
EDP .
soms o MW 05" i
(™ appas K
' ,. { _aDPas,
coo &DPM/MVWQ o I
e B2 ‘enpas A
- eppad . #OPEE
€pPsy B LPIA /W10
#0037
& FRE
& EER
FDP57 not show‘nl
PROJECT  5155,0027.0007 HOLE NO. SS61-DPS7
ENG FORM 5056A—R, AUG 94

(Proponent: CECW—EG)



- s gy - ] HOLE NUMBER
HTRW DRILLING LOG  (CONTNUATION SHEET) SSB1-DP57
PROXCT  5155.0027.0007 H2000 WFECTR  Luke Darragh A D
ﬂ(f)v. m(::)m ESGRPTION OF WATERIALS “a“:‘gﬁﬁ?m ngoguR; SBQ';% gm:&“i‘; BLOVI(:;OUNT REWARKS k
(d) (e)
] ught brown Sty CLAY, ver -
___ ::l:t.s:r:’ . tow plasticity, ace :_
2 = cL —
= =
4 —] —
T]  Reddish brown Sttty cLAY with —
- Sand; very moist, fine white Sand .
_— tenses, trace crystals .
. CL -
= =
"1 Brown Sity SAND, very moist, loose, :
8 — fine and medun Sand, trace coarse .
—1 Sond SM [
1 Reddish brown Sity CLAY, roist, : - ”\4
: gﬂff,‘:nllg:: ptastictty, fine CL : “M;
10 — —
_ 71 Reddish brown Sttty CLAY whh —
1  Sand, roist, soft, fine Sond, -
trace mediun Sand
: CL -
12— —
—| o ayey savo, e orades SW —
14 — =
1 Brown SKty CLAY, very noist, medun CL —
] stiffness, low plasticity —
I Totat Depth = 150 Ft -
16 -7 -
= =
18 ] .
PROJECT  5155,0027.0007 H2000 HOLE NO. SS61-DPS7 i
P |

ENG FORM 5056A-R, AUG 94

(Propanent: CECW-EG)



/ P

i‘%&ﬁw'

L

HTRW DRILLING LOG | ™™ OMaHA SS61-0P54/MVD7

1.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS
Foster Wheeler Environmental Corp. Indion Fire and Safety 1 oo 3
SPROECT 5155.0027.0007 HLOCATON  $S-61, Hollomon AFB

S.NAME OF DRILLER

Rafe Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.81ZES AND TYPES OF DRILLING

' 8.HOLE LOCATION —
AND SAMPLING EQUIPMENT DPT Rig SS61-DP54/MWO7
9.SURFACE E1EVATION
N/A
10.DATE STARTED 11.0ATE COMPLETED
5/12/00 5/12/00
12.0MERBURDEN THICKNESS N /A 15.DEPTH GROUNDWATER ENCOUNTERED 19 0 {_\ _t
13.DEPTH DRILLED INTO ROCK N/A 16,DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
15295 ft, 10 ninutes after drilting
14.TOTAL DEPTH OF HOLE 22 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
1B.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 18.TOTAL NUMBER OF CORE BOXES
None NA N/A
20.SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21.TOTAL CORE
sol ord water N/A sol - TRPH water ~ TPH-JP4 RECOVERY X
22.DiISPOSITION ‘OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23.SIGNATURE OF INSPECTOR
e o Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 inch = 300 feet

I ® DP54/MWO7;

MW=03.

el

JL&DPA2 i nos0YNWOE-.
& DP55 B : A
[Tl . | DP49
& DPAT ‘/--f-"/emﬂ:ss
e /- @DP45_
&DPAG/MWOY.
Swig- jepP4s [
& DP 4. [ ; EppsE
S5y TEDPAI/MWIC
L gNiE37
& P53
@ DR3E
PROJECT  5155,0027.0007 HOLE NO. SS61-DPS54/MW07
ENG FORM 5056A—-R, AUG 94 (Proponent: CECW—EG)




HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER
$S61-DP54/8W07

i

1 noe N ¢ I T SHEETS
FROKCT  5155.0027.0007 H2000 INPECTR | uke Darragh S"EEE o 3
' FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL s
E&E)V. Db(::;m DESORIPTION( ‘gl—' MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW(g(;OUNT RE)z:)RK
(d} (e} (f)
: Tan Sty SAND; dry, \oose, mediun :
— to coarse Sord; troce subrounded W
e gravel 1S mn in size —
— SM —
2 —] —
I t brown Silty CLAY with Sand -
: m. so‘;‘:? lo't;lnstld‘ty. md\r:n' CL _
] Sand -
4 —
] Light brown Sandy SILT, soft, fine .
— to mediun Sand b
B ML —
6  —
—  Tan Sity SAND, dry, loose, ned -
- S:nnd y ry, loose, medun SM —
—] —
1 Tan Sty SAND, dry, \ —
—] AND, ) , medhu —
8 e g e (oo e SM —
i Reddish brown Silty CLAY, damp, —
soft, mediun plasticity, trace b
] nediun white Sand lenses CL —
10— —
-
] Same¢ as above with a medium —
stiffness _—
— CL —
12 ] -
- -
: Same as above with medium to :
1 coarse Sand CL [
14 — —
] et teToney M o coler SS61DPS4S140] CcL —
16 — —
—1  Grey Slity CLAY, damp/molst, soft, CL —
- some mediun to coarse I
18— —
i CL —
—
PROJECT HOLE NO.

3155.0027.0007 H2000

$S61-DP54/MV07

ENG FORM 5056A-—-R, AUG 94

(Proponent: CECW-EG)



HTRW DRILLING LOG  (CONTINUATION SHEET) SSELLPSA/ MOy
PIOEST 5155.0027.0007 H2000 | ™FETR (ke Darragh g
- e oePTH DESCRPTION, OF WATERIALS "m:‘%%"'"c m“l;%’(;):g‘;”'ﬁ ;;‘MA%;)E"% BLOY, COUNT REARKS
"1 Reddish brown Sty CLAY, wet, L
Tl Pttty trece medon Sond and —
_ L crystols L .
ee—] —
- TD = 22 ft ~
- -
= =
-~ = —
= —
o - —
N PROJECT  5155,0027.0007 H2000 HOLE NO.  sses-sesanmver

ENG FORM 5056A—R, AUG 94

(Proponent: CECW—EG)



HTRW DRILLING LOG OSTCT OMAHA $S61-DPS0/ MW o8
L.COMPANY NAME £ ctor Wheeler Environmental 20RIL waco?gacl?n Fire and SC\FE'tY SHiU oF sﬂgns

3.PROJECT

5155.0027.0007

4.LOCATION

SS861, Holloman AFB

5.NAME OF DRILLER RQFe Jones

6.MANUFACTURER'S DESIGNATION OF .DRILL

7.SIZES AND TYPES OF DRILLING 8.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SS61-DP50/MW08
9.SURFACE ELEVATION N / A
10.DATE STARTED 5/11/00 W.OATE COMPLETED 5 /11 /()0
12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 205 ft
13.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
1272 £t 4 hours ofter drilling
14.TOTAL DEPTH OF HOLE 22.5 f+ 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
1B.GEOTECHNICAL SAMPLES None DISTURBED UNDISTURBED 19.TOTAL. NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS Vo METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soll and water N/A soll ~ TRPH wvater - TPH-P4 RECOVERY X%
22.DISPOSTION OF HOLE BACKFILLED MONITORING WELL. | OTHER (SPECIFY) [ 23.SIGNATURE OF INSPECTOR Luke D ] h
w/ bentonite Yes, WW-08 uke Larrag

LOCATION SKETCH,/COMMENTS

SCALE 1 inch = 300 feet

& OP54/MWOY
leDPa2

i
26

P34 /M"\gé‘é

eP3z L,
& PSS N ‘\‘
¢ OPAY |
| _eDras_
@ DP51 ; fgnpa4/mw09u“u
foe A I toye
8 S .
Wiz ' DP4G [
eDP40-. Wl ebPs6
€nps2 ” T8 DP9 /MWD
Lepha?
& DPa3
% DP3E
PROJECT T

5155.0027.0007

SS61-DP50/MW08

ENG FORM 5056A—R, AUG 94

(Proponent; CECW-EG)




HOLE NUMBER
HTRW DRILLING LOG  (CoNTINUATION SHEET) SS61-0P0/HV00
pu PROKCT 5155,0027.0007 H2000 PR | e Darragh s S
4 g - FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
&wy E;:I)V. Dt(];;’}-l DESCR|PTION( ‘SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLO\V(Q&;OUNT RD?:;!KS
(d) (o) 0
) 0-6 Inches Is grevel I
- ML —
2 —] Light brown Clayey SILT, dry, soft, —
=] sone fine Sand -
- —
4 —] l—
-~ Light brown Sandy SILT with fine —
— Sand, damp, soft, troce coarse —
- Sand ——
- ML —
6 ~— —
] Grey Slity CLAY, stiff, low CL I
] plasticity, some medium Sand I
8 ] e
: Same os obove but damp :
- CL -
N 10 ] —
1 SSE1DPS0SI00 —
1 Light Brown Sitty CLAY with —
. mediumn Sardd, molst, soft =
12—:] CL -
—1  Very mist fron 125 to 13 £ —
14—  Lgnt browm Sty CLAY, moist, low -
] plasticity, mediun stif fness, some L
— fine Sand, trace medun Sord CL —
_ $S61DP5051501 —
16 -
] Same as above but has moderate [
1 plosticity, slight odor :
— 75.23 ppo CL .
18— —
: Grey Silty CLAY, moist, mediun I
JR— stffness, fine white Sand lenses, 30 CL I
—l some small crystals and some pen -
l - discoloration, odor —
v PROJECT  5155,0027.0007 H2000 HOLE NO.

SS61-DPS0/HV(8

ENG FORM 5056A—R, AUG 94 (Proponent: CECW-EG)




HTRW DRILLING LOG  (CONTINUATION SHEET) ssét-orsa/mune
PROXCT 5155.0027.0007 H2000 WPECTR | Uke Darragh 3 a3
r»:(laz)v. m(::;u DESCRIPTION( 3&' MATERIALS "ﬂ";ﬁi"‘“c genom gﬁﬂp;g g:‘:‘“.;gc;"a BLOW( t;oum Raf'/:;zks
@ ) k) o
1 Grey Sity CLAY with fine 4o —
- medium Sand, wet, soft, low -
—_ g:;_ﬂdty, discoloration and an A
- CL -
22— —
71 TD = 225 f+4 —
24— —
= —
- —
— =
PROJECT HOLE NO. gge;-ppsosmvos

9155.0027.0007 H2000

ENG FORM S5056A—R, AUG 94

(Proponent: CECW-£G)




St

DISTRICT HOLE NUMBER
‘HTRW DRILLING LOG OMAHA SS61-DP44/MV09
1.COMPANY NANE 2.0RILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmentaol Corp, Indion Fire ond Safety 1 o P
3PROECT 5155.0027.0007 H2000 TN SS-6L, Holloman AFB
SNAME OF DRLER Do oo |ones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.SIZES AND TYPES OF DRILLING B.HOLE LOCATION
AND SAMPUNG EQUIPMENT DPT Rig SS61-DP44/MW09
O.SURFACE ELEVATION | /A
10.DATE STARTED 5/8/00 11.0ATE COMPLETED 5/8/ 00
12.0VERBURDEN THICKNESS N/A 1S.DEPTH GROUNDWATER ENCOUNTERED 14 £
13.DEPTH DRILLED INTO ROGK N/A 16.0EPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED
1265 ft ot 1200 hrs, 5/3/00
14.TOTAL DEPTH OF HOLE 81 {.‘-t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHMCAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None WA NA
20.SAMPLES FOR CHEMICAL ANALYSIS Voo WETALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECKY) | 21.TOTAL CORE
sok_ond water sok -~ TRPH water - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONTORING WeLL | OTHER (SPEGIY) | 23.SGNATURE OF INSPECTOR |~ ) h
v/ bentontte yes, MvW-09 uke QPPQQ
LOCATION SKETCH/COMMENTS SCALE 1 inch = 300 feet
L DR27 % Ww=oa.
i & .
) MW~ 02
eppio € PRI
& DPS4/MWQ7 @DP%
eppaz g DF"SO/ MWOB-
o DP5S < e Dpas M )
eppit @QMQ B MW-05 T . Sl
‘. , ' .. epp3s5 DL T atea : )
CebPET DP44/ wos |
o i #DPI6-
:M Wiz % D!’ 48 :
 epPas. o
EOPRD ‘ &IP3/ MWIG
g DPB2
@ Dias
PROJECT 5155.0027.0007 HOLE NO. SS61-DP44/MW09
ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)




HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE. NUMBER
$$61-DP44/HW09

PROJECT 3 INSPECTOR SHEET SHEETS
9135.0027.0007 H2000 Luke Darrogh 2 o P
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
ELEV. DEPTH DESCRIP'HON((;F MATERIALS RESULTS OR CORE BOX NO| SAMBLE No.| BLOW COUNT Rn::;%Ks
(a) () < @ (o) ® (9
: fFUl ard gravet —-—-
— Brown Sty CLAY with fine Sand, —
- danp; soft, low plasticity [~
2 — —
—] 0.70 ppm CL —
- —
4 — L
_] Brown Sandy SILT wHh fine Sand, -
1 very molst; sof4t S
] 054 ppn —
6 —] wet from 5-6 ft M —
8
] Light grey Shty CLAY with fine —_
1 Sand, moist, soft |
-] 0.35 ppn CL _.___
10 . I
—] Same Sty CL bove but —
1271 S BT e liton —
— 13-14 £+, odor 075 ppn CL -
] {
114
— —
— Grey/Tan Skty CLAY with some —
] fine Sand, 'ez. tow plustlcsfty, 2626 ppn CL -
1 odor -
16 T —
: Brgvn lsltleLAYi‘t;‘lm Scmdz,dwet, :
— sof't, lov plasticity, trace odor -
0.93 ppm CL f——
18 — -
E Same Sty Clay as above, odor CL E
— Grey SHty CLAY with |, wet, —
- so:‘{, odgr (sane‘ dovgr:;em':#‘ 19 ppn CL I
] a o —
TD = 21 Ft L
PROJECT HOLE NO. sse1-pp44/mwo9

3155.0027.0007 H2000

ENG FORM 5056A~R, AUG 94

(Proponent: CECW~EG)



P

\Sgggw»"

©155.0027.0007 H2600

DISTRICT ‘ HOLE NUMBER
HTRW DRILLING LOG [IMAHA $S61-DP3I/MV10
1,.COMPANY ‘NAME Foster Wheeler Envlrmal Corp 2.DRILL SUBCIO;?SAig(;: F‘h,‘e ond SQFe.ty 91&7 o SHEETS
3.PROECT 4.LOCATION

SS-61, Holloman AFB

SNAME OF DRILER R fe  Jones

8.MANUFACTURER'S DESIGNATION OF DRILL

7.SIZES AND TYPES OF ORILUNG

; 8.HOLE LOCATION 1 q
AND SAMPLING EQUIPMENT DPT Rig SS61-DP39
9.SURFACE ELEVATION
N/4A
10.DATE STARTED 5/3/00 1.DATE CONPLETED 5 /3 /()()
12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 19 o4
13.DEPTH DRILLED INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
120ft, 10 minutes after drilling
14.TOTAL DEPTH OF HOLE 19 £t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/&
1B.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None N/A N7 N/A
20.SAMPLES FOR CHEMICAL ANALYSIS VoG METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
water and sol N/A TRPH —_sok TPH-JP4 -water RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.5IGNATURE OF INSPECTOR Luke D h
»/_bentorite N/A uke arrag
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet

@ DP54/MWQ7

Hi;TQ )
MW-07

@DF’Z&

w4
s 7 : “,u g P A4/
; ~eDbRaz aDPSO/Mwoa :
@& DPES : - @DP4‘4,
L DPAY _, éDWs
fopa 7 aDP3%
poR . 8DP4S 3
:." H & DP51 ; [)P44/VVIOS -
iz :;6‘DF’4€- , p
o gDR40 S ___emprg
20pPs LODP.’»Q/MWIO N
5 0P3:
® DPSS |
& DF3G
PROVECT  5155,0027.0007 TR

SS61-DP39/MW10

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)




HTRW DRILLING LLOG  (CONTNUATION SHEET) SsHOLE NUMBER
PROJECT ] INSPECTOR SHEET  SHEETS
5155.0027.0007 H2000 ' L’L‘Ake Darragh 2 o 2 D
E(LQE)V. o(-(::)m DESCRIPTION( Sr MATERIALS FIEU:( ES(SEJ?_ETE'SN‘NG gEROLE%iE )mp;i Qfﬁﬁfs"crf& BLOW(,g(;OUNT REIz:;?KS g
1  orey Clayey SILT with medi Sond -
8 —:: ngtsone fine Sand, damp and ND ML :—
4 — —
= —
‘ __:__ SG;:{ Sandy SILT, fine Sand, molst, 012 ML E_
] pPpm -
g — —
1 some as above but very moist ML T
"1 Grey Sty CLAY, moist, stight FSE1DP39S1001 —
10 1 plosticity, some Fine Sand, stiff 0'88 CL I
12— srown sty cay, sll.ghﬂy plastic, .
— trace fine to medium Sand, molst, —
—_— s¥ff 0.87 CL E
— ppm —
14— —
- Brown SHty CLAY, slight plasticity, £ $610P3951401 —
——_: g::g, sHFf, trace fine to medun :—‘
- 494 CL —
16-=| S s e ppr =
E Sare as above but wet at 18 ft E
- pp™ —
. D = 190 ft —
PROJECT HOLE NO. “'*:'
2155.0027.0007 H2000 SS6I-DPIS/MVI0

ENG FORM 5056A—R, AUG 94

{Proponent: CECW-EG)




N

s

DISTRICT

HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-MW1L
1.COMPANY NAME 2.DRILL. SUBCONTRACTOR ] SHEET SHEETS
‘ Foster Wheeler Environmental Corp. Enviro-Drill 1 oo 3
SFROXCT 5155.0027.0007 HOMTN  $S-61, Holloman AFB
SNAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL
D. Starnes CME 75 hollow stem auger
7.SIZES AND TYPES OF DRILLING 8.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SS61-MW1l
9.SURFACE ELEVATION N/A
10.DATE STARTED , 11.DATE COMPLETED
S5/24/00 S/24/00
12.0VERBURDEN  THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 175 ft
13DEPTH ORILLED INTO ROCK |\ /A 16.0EPTH TO WATER AND ELAPSED TME AFTER DRILUING COMPLETED | / A
4T0TAL OEPTH OF HAE D3 £+ 17.0THER WATER LEVEL MEASUREMENTS (SPECFY) N / A
18.CEOTECHNICAL SAMPLES N e DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
50.SAMPLES FOR CHEMICAL ANALYSIS Voo METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPEGIFY) | 21.TOTAL CORE
N/ wa wa RECOVERY X
22DISPOSITION OF HOLE BACKFILLED YI:::N!TS?;: WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
\LDG 1079 traller
AN oyt
/ QD'P49 SS61-MW10
: eDP3S °
TARMAC
- gDP4%, ;
e DP44/MW09 o
j ' N o Tub_vly o
SN 0 SS61-MW11
& DP39) L
~\ i
® MWI1T
& DP53 ‘,
. & DF38
PROJECT  5155,0027.0007 HOLE NO. $S61-MWil

ENG FORM 5056A—-R, AUG 94

(Proponent: CECW-EG)




"HTRW DRILLING LOG | ™™ oHaa SEE

1.COMPANY NAME

Foster Vheeler Environmental Corp, 20RILL SUBCONTRACTOR Enviro-Drill SﬂllIT SHE%TS
oF

SPROKCT  5155,0027.0007 H2000 HoeHIN SS-61, Holloman AFB

5.NAME OF ORILLER . Stornes 8.MANUFACTURER'S DESIGNATION OF DRILL

D. S CME 75 hollow _stem auger
7.5IZES AND TYPES OF DRILLING B.HOLE LOCATION _M
AND SAMPLING EQUIPMENT SS61-Mw1l
HSA 8 Inch LD augers 9.SURFACE ELEVATION N/A
10.DATE STARTED 5/84/00 11.0ATE COMPLETED 5/84/00

12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 175 ft

13.DEPTH DRILLED INTO ROCK N/A 16.0EFTH T0 WATER AND ELAPSED TIME AFTER DRILLING COMPLETED N /A
14,TOTAL DEPTH OF HOLE 230 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) /A

1B.GEOTECHNICAL SAMPLES.  None DISTURBED UNDISTURBED 19,TOTAL NUMBER OF CORE BOXES

N/A N/7A
70.SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECKFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
N/A N/A N/A RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECFY) | 23.SIGNATURE OF INSPECTOR
YES, Mv-11
LOCATION SKETCH/COMMENTS SCALE
BLDG 1079 trailer
P
\ \ \ \\ Parking
' Lot

G/SS61—MW10

TARMAC

Taxiway

o SS61-MWiL

PROJECT  3155.0027.0007 H2000
ENG FORM 5056A-R, AUG 94

HOLE NO. SS61-MW11

(Proponent: CECW-EG)

W



5155.0027.0007 H2000

j HOLE NUMBER
HTRW DRILLING LLOG  (CONTINUATION SHEET) SS61-MW11
FROEST  5155.0027.0007 H2000 WPECTOR  Jill Jef ferson P
P ELEV. 1 FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL "
L e Df(:};)m DESCR!P'HON( g—' MATERIALS RE?;,)LTS e oon(sa)aox No| S M%)E NO. BLOVI( <;OUNT R (:)RKS
—] Broim SILT with sone Sond; troce -
et molsture, well graded -
] SM -
2 —
| Light reddish brown CLAY with :
] some sit, molst, moderatety |
4 _ ] plastic, well groded -
- CL —
6 — —
] Light reddish brown CLAY whth St -
=} und fine grained Sand, slightly okt CL —
8 —] —
| Light brown SILT with sone fine —
1 prained Sand, slghtly moist ——
_j -
— -
12— -
e emny oL =
14 —] -
: Nedium reddich brown CLAY whth :
1 sore SILT, not plastic, stightty I
= rolst CL L.
16 -] -
E Sare as ckove but more dense E
—: Water encountered at 17.5 f¢ CL I
18 —] E_
) ] —

ENG FORM 5056A-R, AUG 94

(Proponent: CECW—EG)



. HOLE NUMBER
HTRW DRILLING LOG  (CONTNUATION SHEET) SS61-MW11
PROKST 5155 0027.0007 H2000 WFECTR il Jefferson S 3
EE.::)V. o?:)m mzscmpnon( cc;r MATERIALS ”ﬂﬂsgﬁg”'"c giom ‘;gzph% Q:M”F;IE"C':LQ BLOW(g(;OUNT RD&?KS '
@ © [
: Same o5 obove but more molst and :
: noderately plastic :
— CL —
82—";_—‘ mm\:l’sble contomination or %"
_] Total Depth = 230 Ft [
= =
3 =)
PROJECT  5155,0027.0007 H2000 HOLE NO. s561-Mwil -

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



)

DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-MW12
1.COMPANY NAME 2.DRILL SUBCONTRACTOR . \ SHEET SHEETS
Foster Wheeler Environnentat Enviro-Drill 1 oF
FRORCT 5155,0027.0007 HOATN  $S-61, Holloman AFB
5.NAME OF DRILLER 6 MANUFACTURFR'S UESIGNATION OF DRILL
D. Starnes CME 75 hollow stem auger
7.5IZES AND TYPES OF DRILLING SHOLE LOCATION
AND SAMPLING EQUIPMENT DPT RIg SSe1-Mwi2
SSURFACE ELEVATION | /1
10.DATE STARTED 1.DATE COMPLETED
9/23/700 5/23700
12.0VERBURDEN THICKNESS N/A T5.DEPTH CROUNDWATER ENCOUNTERED 15 o1
1SDEPTH DRILED INTO ROCK /o T6DEPTH TO WATER AND ELAPSED TWE AFTER ORILNG COMPLETED
MTOTAL DEPTH OF HOLE 53 (1 oy 17.0THER WATER LEVEL MEASUREMENTS (SPEGFY) \ /
16.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 18.TOTAL NUMBER OF CORE BOXES
None N/A N7A
20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPEGIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 2.TOTAL CORE
N/A N/A N/A RECOVERY X
22.DISPOSTION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
AT Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
BOPAT )
_/ . ®DP35 L eibar
| eDP4s. R
& DP FDP4A/MWOG - S
5 e L " e phas
JLIE , /
T ©0P56
&DR52 ' .
ADF53 :
& PR35
Trees and
split-ralt
fence
/0
SSé1-MWi2 raoiler
=t
Sign
TARMAC
PROJECT  5155,0027.0007 HOLE NO.  gse1-Mwi2
ENG FORM 5056A—-R, AUG 94

(Proponent: CECW~EG)



HTRW DRILLING LOG | ™™ OMARA SSe1-MW12
1.COMPANY NAME - \ ZORILL SUBCONTRACTOR [ |y 1~ o-Drill SHEET  SHEETS
Foster Wheeler Environmental 1 OF 3

3PROECT 5155,0027.0007 H2000

socamoN  SS-61, Holloman AFB

S.NAME OF DRILLER D. Stornes

6.MANUFACTURER'S DESIGNATION OF DRILL
CME 75 hollow_stem oauger

7.SiIZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

6.HOLE LOCATION SS61-Mvwie

HSA 8 inch O, ougers

9.SURFACE ELEVATION N/A

10.DATE STARTED 5/83/00 11.DATE COMPLETED 5/83/00

12.0VERBURDEN THICKNESS N / A

15.0EPTH GROUNDWATER ENCOUNTERED 17'5 F-t

13.DEPTH DRILLED INTO ROCK N/A

16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLUNG COMPLETED N/A

14.TOTAL DEPTH OF HOLE 23.0 ft

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A

SSe1-Mwlie
l:\

18.CEOTECHNICAL SAMPLES  Nyhe DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS Voc METALS QTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECKY) | 21.TOTAL CORE
N/A N/A N/A RECOVERY %
22.DISPOSIION OF HOLE BACKFILLED MONITORING WELL | OTHER {SPECIFY) | 23.SIGNATURE OF INSPECTOR
MW-12
LOCATION SKETCH / COMMENTS SCALE
Trees and_split-rofl fence \ \ \ \
N 000000 BLDG 1079
\

\Tr‘oiler

\Sign

TARMAC

PROJECT 5155,0027.0007 H2000

HOLE NO. SSe1-MWi2

ENG FORM 5056A—R, AUG 94

(Proponant: CECW-EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-MW12

PROXCT 5155.0027.0007 H2000

INSPECTOR

Jill Jefferson

SHEET SHEETS

2 * 3

ELEV.

g’ (a)

DEPTH
(0)

DESCRIPTION( OF MATERIALS
C,

FIELD SCREENING
RESULTS
(@)

GEOTECH SAMPLE
OR CORE BOX NO
()

ANALYTICAL
SAMPLE NO,
U

BLOW COUNT
©

REMARKS
)

el

Dark brown fiil moterial whth
some Clay, moderately plastic,
trace molsture

Light brown SILT with some Clay,
no plasticlty or cementation,
trace mlsfu:e

ML

Sane as above but color change
to Ught reddish brown

ML

Light reddish browvn fine pgrained
SAND whth some Sit, trace
rolsture, no cementation, well
oraded

SM

10

12

Light reddish brown SILT with
some Clay and caliche, troce
rolsture, ro plasticity, well
praded

ML

Light reddish brown CLAY with
troce of SKt, moderatety
plastic, slightly moist

CL

16

Mediun reddish brown CLAY with
trace of Sk, molst, moderately
plastic

CL

18

llllllHllH[[ WENERREN HHIHHIIIII IHI|HHIHIJ Illljlllilllllll L IIHIHHIIHI Illllllll

Same as above but more noist
and contalns catiche nodutes

Groundwater encountered at
175 ft

CL

HII'HHIHII[!IH (T HH|IIH[IHI ll[l{!lll]lill IIH|HIIIHI!“ M HH’IIH!HH I]II{HH

‘o ROKCT  5155,0027.0007 H2000

HOLE NO. SS61-MW1R

ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)



DISTRICT . ’ HOLE ﬁuuam
HTRW DRILLING LOG LHARA SS61-MW12
1.COMPANY NAME 2.0RILL SUBCONTRACTOR Enviro-Dril SHEET SHEETS
Foster Wheeler Environmental 1 o 3
3PROXCT  5155.0027.0007 H2000 srocaton  SS—-61, Holloman AFB

5.NAME OF DRILLER D Starnes

6.MANUFACTURER'S DESIGNATION OF DRILL

CME_75 hollow stem auger

7.591ZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

8.HOLE LOCATION

SS61-MWi2

HSA 8 Wmch 0D augers

9.SURFACE ELEVATION

- N/A

10.DATE STARTED 5 /23 /()

11.0ATE COMPLETED 5/23/00

12.0VERBURDEN THICKNESS

N/A 15.0EPTH GROUNDWATER ENCOUNTERED

175 ft

13.0EPTH DRILLED INTO ROCK N/A

16.0EPTH TO WATER ANDO ELAPSED TIME AFTER DRILLING COMPLETED

14.TOTAL DEPTH OF HOLE 83.0 F't

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A

18.GEOTECHNICAL SAMPLES DISTURBED UNDIS'I})RBED 19.TOTAL NUMBER OF CORE BOXES
N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS vOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21.TOLAL. CORE
N/A N/A N/A RECOVERY x
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPEGFY) 23.SIGNATURE OF INSPECTOR
YES, Mv-12
LOCATION SKETCH/COMMENTS SCALE
Trees and \ \ \ \
N ofF0
\
SS61-MW1Z \railer
E\

S@n

TARMAC

PROJECT  5155.0027.0007 H2000

HOLE NO. SS61-MW12

ENG FORM 5056A~-R, AUG 94

(Proponent: CECW-~EG)
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\ ’ HOLE NUMBER
HTRW DRILLING LOG  (coNTnuaTioN sHeeT) $S61-MW12
PROECT  5155,0027,0007 H2000 NPECTOR  Jil| Jefferson sy S
i ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING | GEOTECH SAMPLE] ANALYTICAL
Ny @ (b) ¢ RE?;J)LTS oR ooﬂ(ge)sox NO| SAMF('fl)j N, | BLO¥ SOUNT REMSKS
CL
Sam# as above
22
No visible contamination or
adors
Yotol Depth = 230 £t
24
iﬂmm,

Il!lfHII;Illl[lllIlIlli!Hll[IIHIIIIl'HHIIIU[JIII}HIIIHHIHIIIHIIIHHI!IH HHIHHIHII

IIlI[HH’IHTI!]H{IHI]HH]TIII’IIHl!lllillllﬂlllllillIHH|HH]IHI‘HII}HII HIIIHHIIIH

|
/ PROJECT
N 3153.0027.0007 H2000

HOLE NO. SSe1-MwWie

ENG FORM 5056A—R, AUG 94
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Quality Assurance Project Plan Addendum for $SS-61
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DRAFT
QUALITY ASSURANCE PROJECT PLAN ADDENDUM

FOR SS-61 (AOC 1001)

ADDITIONAL GROUNDWATER MONITORING
HOLLOMAN AFB, NEW MEXICO

Prepared for:

U.S. Army Corps of Engineers
Omaha, Nebraska

CONTRACT NO. DACA45-02-D-0012
TASK ORDER NO. §

Prepared by:

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

Bhate Project No. 9030024.05.05.01

May 2005

May 2005 Revision No. 00




This page intentionally left blank.

O

May 2005

Revision No. 00



DRAFT

QUALITY ASSURANCE PROJECT PLAN ADDENDUM
SS-61 (AOC 1001)

ADDITIONAL GROUNDWATER MONITORING

HOLLOMAN AIR FORCE BASE
NEW MEXICO

REVIEW SHEET

COMMITMENT TO IMPLEMENT THIS QUALITY ASSURANCE PROJECT PLAN ADDENDUM

Michael D’ Auben

i O

Project Chemist Signature Date
Frank Gardner %—df ée‘v—«-—
{ ] |-
Program Manager Signature Date
SR
i
John Hymer
Field Team Leader Signature Date

May 2005

Revision No. 00
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DRAFT

QUALITY ASSURANCE PROJECT PLAN ADDENDUM

SS-61 (AOC 1001)

ADDITIONAL GROUNDWATER MONITORING
HOLLOMAN AIR FORCE BASE
NEW MEXICO

TABLE OF CONTENTS

List Of ACTONYMS ..ueiiiiee e eae ii
Quality Assurance Project Plan Addendum .............ccoooiiiiiiiie Y
1 INtrOdUCHION. ... 1-1

Project Laboratory ...

Data Categori€s. . ..ucieiiiiiiiiei et

REfEIrENCES ..o
ables
3-1 Summary of Screening Data
3-2 Summary of Definitive Data
4-1 Summary of Field QC Samples
4-2 Summary of Laboratory QC Limits

2
3
4 Data Quality Assurance and Quality Control................ccoeeveereeen,
5
T
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: PROJECT PLAN

Bhate
DO
DQOs
EDD
ERPIMS
HAFB
LCL
LCS
MDL
mg/kg
mg/L
MS/MSD
NELAC
NMED
ORP
QA
QAM
QAPP
QC
RCRA
RPD
SOPs
SS
SVOC
TOC
UCL
ngkg
ng/L
USACE
USEPA
VOC
WP

LIST OF ACRONYMS

Bhate Environmental Associates, Inc.

Dissolved Oxygen

Data Quality Objectives

Electronic data deliverable

Environmental Resources Program Information Management System

Holloman Air Force Base

Lower Control Limit

Laboratory Control Sample

Method Detection Limit

milligrams per kilogram

milligrams per liter

Matrix Spike/Matrix Spike Duplicate W,
National Environmental Laboratory Accreditation Conference P
New Mexico Environment Department #
Oxidation Reduction Potential

Quality Assurance

Quality Assurance Manual

Quality Assurance Project Plan

Quality Control

Resource Conservation and Recovery Act
Relative Percent Difference

Standard Operating Procedures

Spill Site

Semivolatile Organic Compounds

Total Organic Carbon

Upper Control Limit

micrograms per kilogram

micrograms per liter

United States Army Corps of Engineers
United States Environmental Protection Agency
Volatile Organic Compound

Work Plan

May 2005

Revision No. 00 11i
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QUALITY ASSURANCE PROJECT PLAN ADDENDUM

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 Spill Site 61 (SS-61) at 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, November 2003) (Basewide QAPP) and must be used in conjunction with that
document. This document contains the site specific information for the work at SS-61 outlined
in the Additional Groundwater Monitoring Work Plan for SS-61 (AOC 1001), Holloman Air
Force Base, New Mexico (Bhate, May 2005) (SS-61 Work Plan).

May 2005 Revision No. 00 v
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1 INTRODUCTION

The U.S. Army Corps of Engineers, Omaha District (USACE) has retained Bhate Environmental
Associates, Inc., (Bhate) to perform additional groundwater monitoring on behalf of HAFB for
the New Mexico Environment Department (NMED). This additional monitoring addresses site
SS-61 at HAFB, New Mexico. Bhate is performing this work on behalf of HAFB under the
Service Contract with the USACE (Contract No. DACA45-02-D-0012, Task Order No. 5).

See the Basewide QAPP and SS-61 Work Plan for additional information on HAFB and SS-61.

May 2005 Revision No. 00 1-1
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QUALITY ASSURANCE PROJECT PLAN HOLLOMAN AFB,
ADDENDUM FOR §S8-61 (AOQCT 1001) NEW MEXICO

2 PROJECT LABORATORY

The analytical work for this project will be preformed by Associated Laboratories of Orange,
California. The laboratory personnel who will be involved with this project include:

Ms. Danielle Roberts, Associated Laboratories Project Manager

Mr. Jim McCall, Associated Laboratories Quality Assurance / Quality Control Director

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

May 2005 Revision No. 00 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 Definitive data generated by the laboratory will be presented with
limited data deliverables (i.e. Level Il data packages), using a 21 day turn-around-time. All
definitive data produced by the laboratory will also be presented in an Environmental Resources
Program Information Management System (ERPIMS) format electronic data deliverable (EDD).

May 2005 Revision No. 00 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 the Bhate Senior Chemist, Michael J.
D’Auben, based on the national functional guidelines developed by U.S. Environmental
Protection Agency (USEPA) for data validation and the site specific laboratory QC limits.

May 2005 Revision No. 00 4-1
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$S-61 (AOC 1001)
Holloman Air Force Base
New Mexico

Table 3-1

Summary of Screening Data

ey

Quality Assurance Project Plan
Addendum

Bhate Project No. 9030024.05.05.01

Parameter Matrix Testing Method

pH Water Multi-parameter sonde and a flow-through cell
Oxidation Reduction Potential Water Multi-parameter sonde and a flow-through celi
Conductivity Water Multi-parameter sonde and a flow-through cell
Dissolved Oxygen Water Multi-parameter sonde and a flow-through cell
Temperature Water Multi-parameter sonde and a flow-through cell
Nitrate Water Hach Method 8039

Ferrous Iron Water Hach Method 8146

Total Iron Water Hach Method 8008

Sulfate Water Hach Method 8051
May 2005 Revision No. 00 Page 1 of 1
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S$S-61 (AOC 1001)
Holloman Air Force Base

[

%

Table 3-2

Summary of Definitive Data

',\w*«;‘f:%z“‘

Quality Assurance Project Quality Assurance Project Plan

Addendum

New Mexico Bhate Project No. 9030024.05.05.01
Parameter Matrix Testing Method
Volatile Organic Compounds (VOCs) Water USEPA SW-846 Method 8260B
Semivolatile Organic Compounds (SVOCs) Water USEPA SW-846 Method 8270C
RCRA Metals Water USEPA SW-846 Methods 6010B and 7470A
Total Dissolved Solids (TDS) Water USEPA Method 160.1
Methane, Ethane, and Ethene Water Method RSK 175
Chloride Water USEPA Method 300.0
Total Organic Carbon (TOC) Water USEPA Method 9060
Alkalinity Water USEPA Method 310.1

RCRA - Resource Conservation and Recovery Act

USEPA - United States Environmental Protection Agency

SW - Solid Waste

May 2005

Revision No. 00

Page 1 of 1
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$S-61 (AOC 1001)

Holloman Air Force Base

Table 4-1

Summary of Field QC Samples

iy,

Quality Assurance Project Plan

Addendum

New Mexico Bhate Project No. 9030024.05.05.01
Number of Field Equipment
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates Field Splits MS/MSD Total
VOCs per EPA Method 8260B 10 0 2 1 0 1 15
SVOCs per EPA Method 8270C 10 0 0 1 0 1 13
RCRA Metais by EPA 6010B/7470A 10 0 0 1 0 1 13
Water Total Dissolved Solids by EPA Method 160.1 10 0 0 1 0 1 13
Methane, ethane, and ethene by RSK 175 10 0 0 1 0 0 12
Chloride by EPA Method 300.0 10 0 0 1 0 1 13
Total Organic Carbon by EPA Method 9060 10 0 0 1 0 1 13
Alkalinity by EPA Method 130.1 10 0 0 1 0 1 13
Estimated, one trip blank will accompany every shipment of volatile samples
VOCs - Volatile Organic compounds
SVOCs - Semi-volatile Organic Compounds
RCRA - Resource Conservation and Recovery Act
QC - Quality Control
MS/MSD - Matrix Spike/Matrix Spike Duplicate
EPA - Environmental Protection Agency
May 2005 Revision No. 00 Page 1 of 1
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S$S-61 (AOC 1001)
Holloman Air Force Base
New Mexico

; —’"‘?“%\%

Table 4-2

Summary of Laboratory QC Limits

%:t

Quality Assurance Project Plan
Addendum
Bhate Project No. 9030024.05.05.01

Parameter

Water

EQL

Soil

LCS
Water Soil
LCL ucL LCL

UcCL

Matrix Spike Water
Recovery MSD
LCL ucL RPD

Matrix Spike Soil
Recovery MSD
LCL UCL RPD

VOCs perEPA Method 8260B

Hg/lL

ugiL

% % %

% % %

1,1,1,2-Tetrachloroethane

5

1,1,1-Trichioroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1,2-Trichlorotrifluoroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichiorobenzene

1,2, 4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

1-Chlorohexane

2,2-Dichioropropane

2-Butanone (MEK)

-
[=]

Qoo gfaron|onjOr|ar|onfOrfaon|fonfonfaonjonjonjOonfonfon

-
o

2-Chloroethyl vinyl ether

2-Chlorotoluene

ajojo|ofnjojanjorfgnfonjar i farjon|anjgnjonjonjarij;giion|on

2-Hexanone

N
o

4-Chlorotoluene

[4)]

4-Methyl-2-pentanone

=y
o

Acetone

100

o
Slafjolojafo

Acetonitrile

50

Acrolein

200

N
o

Acrylonitrile

10

Allyl chloride

Benzene

Benzyl chloride

Bromobenzene
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$S8-61 (AOC 1001) Table 4-2 Quality Assurance Project Plan

Holloman Air Force Base e Addendum
New Mexico Summary of Laboratory QC Limits Bhate Project No. 9030024.05.05.01

EQL LCs Matrix Spike Water Matrix Spike Soil
Parameter Water Soil Recovery MSD Recovery MSD
Water Soil LCL UCL LCL UCL LCL UCL RPD LCL UcCL RPD

Bromochloromethane
Bromodichioromethane
Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachioride -
Chlorobenzene

Chloroethane

Chloroform

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
cis-1,4-Dichloro-2-butene
Dibromochioromethane
Dichiorodifluoromethane
Ethylbenzene

Methylene chloride
Methyl-tert-butylether

Styrene

Tetrachioroethene

Toluene

trans-1,2-Dichloroethen

trans-1,3-Dichloroprope

Trichloroethene

Vinyl chioride

Xylene (total) -
1,2-Dichloroethane-d4 (surr) - - 70 135 70 135 - - -- - - -

4-Bromofluorobenzene (surr) - - 70 135 70 135 - -- - — - -
Dibromofluoromethane (surr) - - 70 135 70 135 - - - - - -

Toluene-d8 (surr) -- -- 70 135 70 135 -- -~ -- -- -- --
SVOCs by EPA Method 8270C ug/L ug/kg % % % %o % % % % % %
2,4,5-Trichlorophenol 50 1665 - - - - - - - — - -
2,4,6-Trichlorophenol 50 1665 -- -- -- - - - -- -- -- ~-
2,4-Dichlorophenol 10 333 -~ -- - -- -- -- - -- -- -
2 4-Dimethylphenol 10 333 - -- - — - - - — — —
2 ,4-Dinitrophenol 50 1665 -- - - - -- -- - — - —
2,4-Dinitrotoluene 10 333 57 129 27 139 57 129 50 82 125 43
2,6-Dinitrotoluene 10 333 -- - - - -- - - - - -

oo ajojaiiaafgiafailr ool aio|oc
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S$S-61 (AOC 1001)
Holloman Air Force Base
New Mexico

<

Table 4-2

Summary of Laboratory QC Limits

Quality Assurance Project Plan
Addendum
Bhate Project No. 9030024.05.05.01

EQL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil Recovery MSD Recovery MSD
Water Soil LCL uUcCL LCL UCL LCL UCL RPD LCL UCL RPD
2-Chloronaphthalene 10 333 -- - - - - - — - - -
2-Chlorophenol 10 333 28 100 28 88 28 100 36 28 100 36
2-Methyinaphthalene 10 333 -- - - - -- — - = _ -
2-Methyipheno! 10 333 - -- - - - - - - - -
2-Nitroaniline 50 1665 — -- — - - - - - - -
2-Nitrophenol 10 333 - -- -- -- - - - - - -
3,3'-Dichlorobenzidine 10 333 -- - - - - — . . - .
3-Nitroaniline 50 1665 -~ - - - — - - - - -
4,6-Dinitro-2-methylphe 50 1665 -- - - - - - - - - -
4-Bromophenyl-phenyleth 10 333 - - - - — — — - — .
4-Chloro-3-methylphenol 10 333 32 103 27 96 32 103 42 26 117 37
4-Chloroaniline 10 333 -- - - - - - — - - _
4-Chlorophenyl-phenylet 10 333 - — - — - - — - - _
4-Methylphenol 10 333 - - - - - - - - - _
4-Nitroaniline 50 1665 - -- -- - -- - - il - -
4-Nitrophenol 50 333 0 103 8 123 0 103 57 53 143 73
Acenaphthene 10 333 42 107 31 101 42 107 60 46 113 41
Acenaphthylene 10 333 - -- -- -- - - — - - —
Anthracene 10 333 -- - - - - — - - - -
Benzo(a)anthracene 10 333 -- — - - - - - - - -
Benzo(a)pyrene 10 333 - - — — - - -- — - -
Benzo(b)fluoranthene 10 333 - — - - — - - - - -
Benzo(g,h,i)perylene 10 333 -- - -- -- - - - - -- —
Benzo(k)fluoranthene 10 333 - — - — - — — - - _
Benzoic acid 10 333 -- - -~ — - - - - - -
bis(2-Chloroethoxy)meth 10 333 - - - - - - - - - -
bis(2-Chloroethyl)ether 10 333 - - - - — - = — = _
bis(2-Chloroisopropylle 10 333 -- - - - - - - - - -
Bis(2-ethylhexyl)phthal 10 333 -- - - — - - — — = .
Butylbenzylphthalate 10 333 -- - - - - - - - - -
Chrysene 10 333 - — - - - - - - = _
Dibenz(a,h)anthracene 10 333 -- -- - - - - - - - -
Dibenzofuran 10 333 - — - - - - - — - -
Diethylphthalate 10 333 -- - - - - - - I - -
Dimethyliphthalate 10 333 - -- - - - - - - - _
Di-n-butylphthalate 10 333 -- — - — — - - e - —
Di-n-octyiphthalate 10 333 -- - - - - - - - - —
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S$S-61 (AOC 1001)
Holloman Air Force Base

Table 4-2

Summary of Laboratory QC Limits

Quality Assurance Project Plan
Addendum

New Mexico Bhate Project No. 9030024.05.05.01
EQL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil Recovery MSD Recovery MSD
Water Soil LCL UCL LCL UCL LCL ucL RPD LCL UCL RPD
Fluoranthene 10 333 - - - - - - - - - -
Fluorene 10 333 - - - - - - - - - -
Hexachlorobenzene 10 333 - - - - - -- - - - -
Hexachlorobutadiene 10 333 - - -~ - -- -- -- - - -
Hexachlorocyclopentadiene 10 333 -~ -- - - -- - - - -- --
Hexachloroethane 10 333 -~ - — - -- — - - - -
Indeno(1,2,3-cd)pyrene 10 333 - - -- - - - - — -- -
Isophorone 10 333 - - -- - - - - -- - --
Naphthalene 10 333 - -= -- - - -- -- -- - --
Nitrobenzene 10 333 - - - - - - - - -- --
N-Nitroso-di-n-propylamine 10 333 8 151 9 130 8 151 55 5 149 42
N-Nitrosodiphenylamine 10 333 - - -- -~ -~ - - -~ -- -
Pentachlorophenol 50 1665 6 148 0 151 6 148 42 0 151 52
Phenanthrene 10 333 - - - - -- - - - -- -
Phenol 10 333 0 75 17 99 0 75 47 6 117 42
Pyrene 10 333 52 108 34 127 52 108 49 47 136 36
2,4,6-Tribromophenol (surr) - - 10 123 17 122 - -- - - -- -
2-Fluorobiphenyl (surr) - - 43 116 30 115 -~ -- - -- - -
2-Fluorophenol (surr) - -~ 21 110 25 121 -- - - — — -
Nitrobenzene-d5 (surr) - - 34 114 23 120 - - - - — -
Phenol-d5 (surr) - - 10 110 24 113 - -- -- -- — -
Terphenyl-d14 (surr) - - 3 141 18 137 - - - - - -
RCRA Metals by EPA Method 6010B/7470A mgiL. mgl/kg -~ - - - - -- -- - -- -
Arsenic 0.005 1 80 120 80 120 75 125 20 75 125 20
Barium 0.01 1 80 120 80 120 75 125 20 75 125 20
Chromium 0.01 1 80 120 80 120 75 125 20 75 125 20
Cadmium 0.005 0.5 80 120 80 120 75 125 20 75 125 20
Lead 0.005 0.5 80 120 80 120 75 125 20 75 125 20
Mercury 0.0004 0.14 80 120 80 120 75 125 20 75 125 20
Selenium 0.006 1 80 120 80 120 75 125 20 75 125 20
Silver _ 0.005 0.5 80 120 80 120 75 125 20 75 125 20
Total Dissolved Solids (TDS) by EPA Method 160.1 mg/L mg/kg % % % % Yo % Yo % % %
TDS 6 50 90 110 - - - - - - - -
Methane, Ethane and Ethene by Method RSK 175 mg/L mg/kg % % % % % Y% % % % %
Methane 0.005 - —~ - = -- — — 20 — - -
Ethane 0.005 - - - - - - - 20 — — _
Ethene 0.005 - - - - - - - 20 -- - -
Chloride by EPA Method 300.0 mg/L mg/kg % % Y% % % % % % % %
Chioride 1 10 90 110 -- -- 80 120 20 80 120 20
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$S-61 (AOC 1001)
Holloman Air Force Base
New Mexico

Table 4-2
Summary of Laboratory QC Limits

e

Quality Assurance Project Plan
Addendum
Bhate Project No. 9030024.05.05.01

EQL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil Recovery MSD Recovery MSD
— Water Soil LCL UCL LCL UCL LCL UCL RPD LCL UCL RPD
Total Organic Carbon (TOC) by EPA Method 9060 mg/L mg/kg % % % % % % % % % %
TOC 0.3 - 80 120 - - 80 120 20 - - -
Alkalinity by EPA Method 310.1 mg/L ma/kg % % % % % % % % % %
Alkalinity 5 50 -- - - - - - 20 - - 20

ug/kg = micrograms per kilogram

pg/L = micrograms per liter

EPA = United States Environmental Protection Agency
EQL = Estimated Quantitation Limit

LCL = Lower Control Limit

LCS = Laboratory Controi Sample

mg/kg = milligrams per kilogram

mg/L = mifligrams per liter

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RCRA = Resource Conservation and Recovery Act
RPD = Relative Percent Difference

SVOCs = Semi-volatile organic compounds

VOCs = Volatile organic compounds

UCL = Upper Control Limit
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