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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 DACA45-03-D-0023, Task Order No. 021, to conduct
Voluntary Corrective Measures (VCMs) at several of the Solid Waste Management Units
(SWMUs) and Areas of Concern (AOCs) at Holloman Air Force Base (HAFB), New Mexico.
This document is to provide a work plan that will serve as the primary working document for the
additional investigation and excavation activities of the petroleum contaminated soil (PCS)
located at Spill Site 61 (SS-61). The PCS source arca is believed to be associated with an
abandoned east-west trending underground fuel pipeline that connected two concrete vaults with
a former aboveground storage tank (AST) system and/or an adjacent debris pile. The pipeline,
concrete vaults, former AST system, and debris pile are located on the north side of a large
concrete pad that is approximately 100 feet (ft) west of Building 1072. This VCM Work Plan
provides the relevant site specific information and requirements as outlined in the two Notice of
Deficiencies (NODs) issued by the New Mexico Environment Department (NMED) in January
2006 (Attachment A) for remedial activities at SS-61.

The objective of the additional characterization is to fill in the data gaps to completely identify
and define the presumed PCS source area. Once the source area has been delineated, the primary
objective of this VCM is to remove, through excavation, and properly dispose the PCS
associated with the east-west trending pipeline that runs through the site to the former AST
system. Groundwater conditions surrounding the SS-61 PCS source area will also be evaluated
in this VCM Work Plan. During this process, required data will be collected to support a SS-61
risk based evaluation based on guidance from the NMED. The ultimate objective is to achieve
approval for site closure from NMED. It should be noted that groundwater and soil
contaminated with trichloroethylene (TCE) associated with the nearby new Environmental
Restoration Program (ERP) Site SS-73 (this site is located to the east-southeast of SS61-MWO02)
will be evaluated under a separate Work Plan.

This document has been written to provide relevant information on the geologic, hydrologic, and
other environmental conditions for HAFB and at the site and the procedures by which this VCM
will be completed. Information is provided for the entire Base and its surrounding environ as
well as SS-61, specifically. This VCM calls for the removal of all PCS (above the NMED soil
screening levels) at the site through excavation with verification of complete removal via
confirmation sampling from the excavation.

1.1 Base and Site Description

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

1.1.1 Holloman Air Force Base

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

1.1.2 Spill Site 61

SS-61 is located in an industrial area in the central part of HAFB (Figure 1-2). The site is
located north of two hangars, Buildings 1079 and 1080, and is divided into two study sections by
DeZonia Drive (Figure 1-3). The northern section of the site consists of a concrete pad, located
southeast of Building 1001 and immediately west of Building 1072, which may have been used
for dispensing fuel. Northwest 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 ASTSs that have 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 former 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 former southern AST. An 8-inch diameter steel
pipe emerging from the ground at a 45° angle, oriented north to south is located within the
former southern AST area. The steel pipe has been capped with a steel plate and eight 1-inch
bolts. The underground piping was traced to an apparent T-junction located 400 feet south of the
southern AST area. A geophysical survey conducted during the 1999 Phase I Remedial
Investigation (RI), traced one branch of the main north-south pipeline west from the T-junction
to an area directly north of the concrete pad to two concrete vaults (Foster Wheeler, 1999).
Based on the results of the geophysical survey it is assumed that the pipeline is buried 4-6 feet
below ground surface. The location of the east-west trending pipeline that is connected to the
two concrete vaults and a former AST system (presumed SS-61 PCS source area) is shown on
Figure 1-4. The other piping branch runs south toward the hangar area (Building 1079).

The historic southern portion of SS-61, south of DeZonia Drive, consists of two hangars,
Building 1079 and Building 1080 (Figure 1-3). South of the hangars is the tarmac. The eastern
hangar, Building 1080, is the newer of the two buildings. The western hangar, Building 1079,
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dates to the 1940s. A concrete sump is located outside the northwest entrance to the hangar
(Building 1079). A shallow surface depression, approximately 100 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.
A geophysical survey conducted during the Phase II RI (Foster Wheeler, 1999), traced the main
north-south trending pipeline from the T-junction (described above) to the south underneath
Building 1087 and past the southeast corner of the western hanger (Building 1079) toward the
tarmac.

1.2 Physiography and Topography

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

SS-61 and the surrounding area are relatively flat with a gentle southwest slope. The area is
bounded to the west by SWMU 104 (LF-29) and to the south by Building 1001. The eastern
edge of the site is unbounded by physical features. The primary vegetation is salt cedar, sage
brush and grasses with occasional bush vegetation. The boundary with the former Army Landfill
(LF-29) is defined by a three-foot high earthen berm. A debris pile approximately 100 feet in
diameter and composed of construction rubble is located southwest of well MW-29-05.

1.3 Surface Water and Hydrology

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow of
surface waters to the Base comes from the Lost River, located in the north-central region of the
Base. The upper reaches of the Three Rivers and the Sacramento River are perennial in the
basin. HAFB is dissected by several southwest trending arroyos that control the surface
drainage. Hay Draw arroyo is located in the far north. Malone and Rita’s Draw, which drain
into the Lost River and Dillard Draw arroyos, are located along the eastern perimeter of the Base.
Approximately 10,000 years ago, indications are of a much wetter climate. The present day
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles.
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a
tew 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
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quantities of relatively good quality water in the deeper peripheral. Potable water is only found
from wells near the edges of the basin with more saline water towards the center. Two of the
principal sources of potable water are a long narrow area on the upslope sides of Tularosa and
Alamogordo with the other in the far southwestern part of the basin. A portion of Alamogordo’s
water, as well as the Base’s, is supplied from Lake Bonito (which is in the Pecos River Basin).

1.4 Geology
1.4.1 Regional Geology

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

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

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

The great Permian Basin of Texas continues into the state from the southeast with younger
Quaternary-Tertiary sediments of the Great Plains cover the whole eastern edge. Basin-and-
range terrain of Tertiary sediments and volcanics appear in the extreme southwest coupled with
wide dry basins choked with Quaternary coarse sediments eroded from the blocks of uplifted
older rocks.
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1.4.2 Site SS-61 Geology

Soil borings installed during the Phase I and Il Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) (Foster Wheeler and Groundwater Technology Government
Services, Inc. [GTI], 1997) are the most representative of the subsurface soil conditions at the
site. The stratigraphy consists primarily of silty to clayey layers. Drilling logs compiled during
the Phase II RFI indicate the subsurface to be 0 to 12 feet of silt and sand overlying clays and
clayey sands from 12 to 24 feet. The clay layers are underlain with silty sand that contains
occasional clay lenses to a depth of 30 feet (Foster Wheeler and GTI, 1996).

During both phases of the RFI, soil cores were examined and logged in accordance with the
United Soil Classification System. Selected borehole logs from the presumed PCS source area
are included in Appendix A. Soils underlying the site were mostly fine-grained silts, clays, and
sands. From grade to approximately 14 feet, soils were predominantly dry silty sands and sandy
silts. Gypsum cementation and crystals pervaded sand clay, clayey sand, and silty sand from
approximately 14 feet to groundwater. The groundwater table occurs at approximately 14 to 30
feet below ground surface (bgs).

1.5 Hydrogeology
1.5.1 Regional Hydrogeology

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

Groundwater quality in the Tularosa Basin is of potable quality at the recharge areas in close
proximity to the Sacramento Mountains and becomes increasingly mineralized toward the central
portion of the basin and discharge areas (Radian, 1993). The majority (over 70 %) of the ERP
Sites / SWMUSs / AOCs located across HAFB, have groundwater monitoring wells containing
water with an average total dissolved solids (TDS) concentration greater than 10,000 milligrams
per liter (mg/L.). This TDS data supports the hypothesis that TDS concentrations below 10,000
mg/LL at Holloman AFB are caused by dilution of natural groundwater from leaking water lines
and surface irrigation from the domestic water supply. TDS concentrations greater than 10,000
mg/LL exceed the New Mexico Water Quality Control Commission (NMWQCC) limit as potable
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water and thus, the groundwater beneath HAFB has been designated as unfit for human
consumption. Likewise, U.S. Environmental Protection Agency (USEPA) guidelines have
identified the groundwater as a Class IIIB water source, characterized by TDS concentrations
exceeding 10,000 mg/L.

In addition, there are no potable water wells on HAFB. Potable water for the base and the city of
Alamogordo is derived from the nearby Sacramento Mountains. The only production water well,
used for livestock irrigation, is located approximately 12 miles southwest of SS-61.

1.5.2 Site $SS-61 Hydrogeology

During the Phase Il RFI, groundwater elevations were measured at 15 locations across the site on
June 5, 1997. Depth to water ranged from 14.22 feet at MWAOC-4 (SS61-MWO04) to 30.69 feet
below the top of casing at MWAOC-1 (SS61-MWO01). Groundwater elevations and contour
maps and well completion logs from the RI and RFI are included in Appendix A. Historically
the local groundwater flow direction was generally toward the west-northwest, which is different
than the general south-southwest flow direction for HAFB, at an average gradient of 0.003 foot
per foot (ft/ft).

Recent water level data from June 2004 indicates that the localized groundwater flow direction is
to the west-northwest (Figure 1-5) and the hydraulic gradient varies from approximately 0.0017
ft/t to 0.002 ft/ft.

1.6 Climate

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

1.7 Water Use

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

Within the boundaries of SS-61, storm water run-off is controlled by the minimal topographic
relief as per the existing grade and landscaping. Appurtenances can be found along the perimeter
for collection into the Base storm water drainage system.
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2 HISTORICAL DATA REVIEW AND CONCEPTUAL
SITE MODEL

This section presents an overview of the previous investigations and the preliminary conceptual
site model for SS-61. Since 1996, Spill Site 61 has been the subject of a series of environmental
investigations related to evaluating the soil and groundwater conditions to determine the source
of volatile organic compounds (VOCs) contamination detected in groundwater monitoring well
MW-29-05. This section provides a historical overview and chronology of the previous
investigations conducted at SS-61 and AOC-1001 from 1996 through 2005.

Contamination was initially detected in the vicinity of SS-61 (AOC-1001) during the Phase 11
RFI Table 1 Investigation that was conducted at nearby SWMU 104, the Former Army Landfill
(Radian, 1995). This SWMU is also known as Installation Restoration Program (IRP) Site LF-
29. During the Phase Il Table 1 RFI, four additional groundwater monitoring wells (MW-29-05
through MW-29-08) were installed and a complete round of groundwater sampling and analysis
was conducted at LF-29 (8 groundwater monitoring wells). Upgradient well MW-29-05
contained benzene at 3,100 micrograms per liter [ug/L], 1,2-dichloroethane (1,2-DCA) at 350
ug/L, 2,4,6-trinitrotoluene (TNT) at 0.23 pg/L, and 1,3,5-trinitrobenzene at 2.6 pg/L. Since the
source of the upgradient contamination was expected to be to the southeast of the well (MW-29-
05) and to the east of Building 1001, AOC-1001 was identified. Phase I and II RFIs were
conducted at AOC 1001 during 1996 and 1997. As a result of the RFI, the area previously
referred to as AOC-1001 was designated as IRP site SS-61 in December 1997 (Foster Wheeler,
2000).

The chronology of previous investigations at the site, based on reports reviewed is outlined
below. Boring logs and sampling locations for these previous RFI and RI investigations are

included in Appendix A of this report.

e Phase I RCRA Facility Investigation, Site AOC-1001, 1996 (Foster Wheeler and
Groundwater Technology, Inc.)

e Phase I RCRA Facility Investigation, Site AOC-1001, 1997 (Foster Wheeler and
Groundwater Technology, Inc.)

e Phase I Remedial Investigation for Spill Site 61, 1999 (Foster Wheeler)
¢ Phase Il Remedial Investigation for SS-61 — Spill Site 61, 2000 (Foster Wheeler)

e Monitored Natural Attenuation for SS-61 (AOC-1001), 2005 (Bhate Associates)
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2.1 Phase | and Phase Il RFI

GTI was contracted by Foster Wheeler Environmental Corporation (FWENC) to conduct a RFI
of AOC-1001 at HAFB. The purpose of the characterization was to determine the source and if
possible, extent of VOC contamination detected in monitoring well MW-29-05 (LF-29/SWMU
104) during the Phase II Table 1 Investigation (Radian, 1995). The AOC-1001 RFI was
conducted in two phases. The first phase (Phase I) field activities were conducted from May to
June 1996. Phase II activities were conducted from May to June 1997 (Foster Wheeler and GTI,
1997). The following two sections present the findings from the Phase I and II RFIL.

2.1.1 Phase | RFl at AOC-1001

The following section presents AOC-1001 information taken from the Draft Final Phase I and 11
RCRA Facility Investigation Report, Site AOC-1001, Holloman AFB, NM (Foster Wheeler and
GTI, 1997). The Phase I scope of the RFI included the following field activities in the area
upgradient of well MW-29-05:

e A passive soil vapor survey which included 49 sample points (Gore-Sorbers™) were
installed 3 feet below ground surface with a 50-foot spacing. The intent of the soil vapor
survey was to identify “target” areas for soil and groundwater sample collection. The soil
vapor samples were analyzed for VOCs, semi-volatile organic compounds (SVOCs), and
explosives.

e Based upon the results of the soil vapor survey, 10 soil borings (DP-01 through DP-10)
were installed and soil and groundwater samples were collected for chemical analysis
using Direct Push Technology (DPT). These sampling locations were all upgradient or
crossgradient of monitoring well MW-29-05. Three soil samples and one groundwater
sample from each DPT boring were selected for chemical analysis. The soil and
groundwater samples were analyzed for VOCs and explosives.

A trace of toluene (0.80 micrograms [pg]) and total xylenes (0.32 pg) was detected in one soil
vapor sample collected on the northwest side of the northern bermed area. No SVOCs or
explosives were detected above the method reporting limits in any of the soil vapor samples.

Methylene chloride was detected in the soil samples collected from borings DP-09A and DP-10
at concentrations ranging from 10 to 17 micrograms per kilogram (pg/kg). No other VOCs were
detected in the soil samples. The soil sample collected from DP-08 from 15 to 18 ft bgs
contained two explosives, tetryl at 1,000 pg/kg and TNT at 1,000 pg/kg.

Benzene was detected in groundwater samples collected from 7 of the 10 DPT borings. Benzene
concentrations in these seven borings ranged from 80 pug/L (DP-09A) to 7,200 pg/L in DP-02.
Ethylbenzene (890 pg/L) was detected in DP-02 and xylene was detected in DP-02 (13 pg/L),
DP-03 (31 pg/L), and DP-06 (18 ng/L). Concentrations of 1,2-DCA were also detected in
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groundwater samples collected from DP-05 (140 pg/L) and DP-09A (18 pug/L). No other VOCs
and explosives were detected in the groundwater samples collected during the Phase I RFI.

The analytical results and sample locations for the soil vapor, subsurface soil, and groundwater
samples collected during the Phase I RFI are included in Appendix A.

2.1.2 Phase Il RFI at AOC-1001

The following section presents AOC-1001 information taken from the Draft Final Phase I and Il
RCRA Facility Investigation Report, Site AOC-1001, Holloman AFB, NM (Foster Wheeler and
GTI, 1997). The Phase II RFI included the following field activities in the area south of the
bermed areas and east of Building 1001, and east of SWMU 104:

e Collection of soil and groundwater samples with a DPT rig with onsite sample analysis
using a mobile laboratory. Fourteen soil borings (DP-11 through DP-20) and DP-22
through DP-25) were installed to delineate a benzene, toluene, ethylbenzene, and xylenes
(BTEX) source northeast of Building 1001. Soil samples were collected from 9 of the 14
DPT boreholes and analyzed for VOCs by the mobile laboratory. Groundwater sampling
was conducted by installing and sampling 14 DPT well points. Twenty percent of the
samples were split and analyzed for VOCs by a fixed-base laboratory.

e Installation and sampling of four new monitoring wells in critical areas identified through
DPT sampling to better define groundwater quality and flow direction. One existing
well, MW-29-05, was also sampled. Additionally, four soil samples were collected
during the installation of the four monitoring wells (MWAOC-1 through MWAOC-4).
All groundwater and soil samples collected from these locations were analyzed for
VOCs.

e Installation and gauging of four piezometers (PZ-01 through PZ-04) to better characterize
groundwater elevation and flow direction across the entire site.

Nine soil samples collected from the DPT boreholes were analyzed onsite for specific
halogenated hydrocarbons and BTEX. Total BTEX was detected in two samples AOC-1001-
DP-22 (11 to 12 ft bgs) and AOC-1001-DP-23 (17 to 20 ft bgs) with concentrations of 37.97 and
0.43 mg/kg respectively. No other VOCs were detected in the soil samples analyzed by the
mobile laboratory. Six DPT soil samples were analyzed by the fixed-base lab for halogenated
hydrocarbons and BTEX. Benzene (3.2 pg/kg) was detected in the 20- to 22-foot sample
collected from MWAOC-2. The soil sample collected from MWAOC-3 at 18-20 ft bgs
contained 446.4 pg/kg total BTEX and 37 pg/kg 1, 2-DCA. No other VOCs were detected in the
soil samples analyzed by the fixed-base lab.

A total of 17 groundwater samples (including 3 duplicates) were obtained from 14 DPT points.
Eleven DPT samples were analyzed by the onsite mobile laboratory. Six samples were analyzed
offsite by a fixed-base laboratory. BTEX constituents associated with gasoline hydrocarbons
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were detected in 14 of 17 DPT groundwater samples. Benzene was detected in 14 groundwater
samples and ranged in concentration from 2.8 pg/L (DP-15) to 8,640 ng/L (DP-22).
Ethylbenzene was detected at six DPT locations, ranging from 40 pg/L (DP-17) to 523 pg/L
(DP-22). Toluene was detected in four DPT groundwater samples, and ranged from 460 pg/L
(DP-23) to 3,620 pg/L (DP-22). Total xylenes concentrations were detected at eight locations,
ranging from 4.9 pg/L (DP-13) to 3,800 pg/L (DP-24).

VOCs not associated with gasoline hydrocarbons were detected in up to 13 DPT well point
locations sampled during Phase II. 1,2-DCA was detected in 15 of the 17 Phase II groundwater
DPT samples including 2 duplicates and ranged from 3.8 pg/L (DP-15) to 315 pg/L (DP-17).
TCE was the only other VOC detected in groundwater samples collected from DP-15 (5.6 pg/L)
and DP-20 (14 pg/L). The groundwater sample from DP-16 was also analyzed for gasoline,
diesel and oil. Only gasoline was detected in the groundwater collected from DP-16 with a
concentration of 41,000 pg/L.

The off-site laboratory analyzed groundwater samples from six of the DPT well points for
explosives. Explosives were detected only in the groundwater sample from DP-22 where four
compounds were detected at levels ranging from 1.6 pg/L to 35 pg/L.

Six groundwater samples (including one duplicate) were collected from five monitoring wells at
the site and analyzed for VOCs. Benzene was detected in all wells except MWAOC-1 at
concentrations ranging from 0.43 pg/L MWAOC-2) to 11,000 pg/L (MWAOC-3). Maximum
total BTEX concentrations (19,165 pg/L) were detected in MWAOC-3. 1,2-DCA was also
detected in all wells except MWAOC-1; levels ranged from 1.8 pg/L (MWAOQOC-2) to 940 pg/L
(MWAOC-3). Trichloroethene was detected in MWAOC-2 (45 pg/L) and MWAOC-3 (1.8
pg/L). Low levels of various other VOCs were detected in the samples from all wells except
MWAOC-1.

The analytical results and sample locations for the subsurface soil and groundwater samples
collected during the Phase II RFI are included in Appendix A. Results from soil sampling during
the Phase I and II RFI field activities in 1996 and 1997 indicated detections of BTEX and 1,2-
DCA. Groundwater contaminants detected during these investigations included BTEX; 1,2-
DCA; and TCE. The results of these investigations indicated possible soil contamination in the
area of the concrete pad and a broad groundwater contaminant plume extending downward form
the concrete pad, cross-gradient to the east and northeast and possibly upgradient.

The Phase I and IT RFI Report recommended additional investigations in the debris mound and
in the area of sample location DP-22 to determine if a potential source (such as drums or tanks)
for the elevated BTEX and 1,2-DCA levels was present. The report also recommended that two
monitoring wells be installed across Dezonia Drive, where the 46™ Test Group is located, to
delineate the impacted area to the south.
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2.2 Remedial Investigation (Phase |)

The following section presents SS-61 (AOC-1001) information taken from the Final Remedial
Investigation Report for Spill Site 61, Holloman AFB, NM (Foster Wheeler, 1999). The Phase |
Remedial Investigation area included two former ASTs, underground piping, a debris pile, and a
concrete pad that may have been a fuel dispensing area located north of DeZonia Drive.
Historical operations information on this area is limited because part of the area was used for
classified operations conducted by Strategic Air Command. Aerial photographs indicated that
operations at the concrete pad and ASTs began after 1945 and had ended by 1972. The Phase |
Remedial Investigation was performed in March and April 1999 and included the following field
activities in the area north of DeZonia Drive:

e Conducted electromagnetic induction (EMI) geophysical survey (200 x 250 ft)
immediately north of DeZonia Drive and east of Building 1072 to delineate potential
sources of contamination in the northern part of the site such as underground storage
tanks, metallic pipes, and buried debris.

¢ Seven subsurface soil samples, including one duplicate, were collected from three DPT
locations (DP-30 through DP-32) and analyzed offsite for VOCs and total recoverable
petroleum hydrocarbons (TRPH).

¢ Eight surface soil (0 to 0.5 ft bgs) samples (SS61-SS01 through SS61-SS06) including
one duplicate and one sediment sample (SS61-SD01) were collected and analyzed for
VOCs and TRPH.

¢ One soil sample (SS61-TP01) was collected at a depth of 13 ft through excavation of a
test pit on the north side of the western vault and analyzed for VOCs and TRPH.

e Installation and sampling of two new monitoring wells (SS61-MWO05 and SS61-MW06)
to evaluate the water quality upgradient of SS-61.

e Sampling eight existing groundwater monitoring wells in the area associated with SS-61
and SWMU 104. Note: Groundwater monitoring wells MWAOC-1 through MWAOC-4
installed during the Phase II RFI were renamed SS61-MWOI1 through SS61-MW04 for
the Phase I RI.

¢ Twenty four groundwater samples (including 2 duplicates) were collected from 12 DPT
locations (DP-26 through DP-37) and from 10 monitoring wells (SS61-MWO01 through
SS61-MW04 and MW-29-02, -03, -05 and -06) and analyzed for VOCs.

The EMI geophysical survey identified several anomalies that were the result of underground
pipelines and the vaults in the vicinity of the concrete pad. The most noticeable anomalies were
related to two vertical pipes located in the middle of the large concrete pad that are connected by
underground pipes to two concrete vaults. Another underground pipe appears to enter the area
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from the east (from the main north-south trending pipeline) and extends west across the survey
area to the two concrete vaults. A map showing the Channel 2 EMI response for the Phase 1
geophysical survey is included in Appendix A.

TRPH was detected in 11 of the 17 soil samples collected during the RI (including 1 duplicate).
Of the 11 soil samples containing TRPH, six were collected from surface soil and sediment
locations in the vicinity of the concrete pad. Surface soil and sediment TRPH concentrations
ranged from 23 to 270 milligrams per kilogram (mg/kg). TRPH was also detected in four
subsurface soil samples and one duplicate sample in the unsaturated zone at concentrations
ranging from 54 to 99 mg/kg from the samples collected from the test pit and DP-30. TRPH was
also detected in the saturated zone (14 -16 ft bgs) in DP-31 at a concentration of 250 mg/kg.
VOCs were detected in only one soil sample collected from 16 to 18 ft bgs at DP-30, and like the
TRPH, are associated with contaminated groundwater. The VOCs detected in the soil sample
from DP-30 are associated with gasoline hydrocarbons, and the only BTEX compound detected
was ethylbenzene (630 pg/kg). Benzene was not detected in any soil samples collected during
the Phase I RI.

VOCs were detected in groundwater samples collected from all 12 DPT locations and 8
monitoring wells sampled during the Phase I RI. BTEX compounds were detected in
groundwater across the site as far south as DP-35 and downgradient of the concrete pad in the
groundwater sampled at MW-29-05. Benzene was the contaminant most frequently detected and
occurred at the highest concentrations of all of the BTEX compounds at levels ranging from 7
pug/L (SS61-MWO02) to 19,000 ug/L (DP-33). Toluene, ethylbenzene, and xylenes were also
detected in the groundwater at SS-61. Besides BTEX, other VOCs detected in groundwater
include 1,2-dibromoethane; 1,2-dichlorobenzene; isopropylbenzene; n-propylbenzene; sec-
butylbenzene; tert-butylbenzene; and trimethylbenzene isomers. VOCs not related to gasoline
detected in groundwater during the Phase I RI include 1,2-DCA, trichloroethene, and
chloroform. The source of these low level VOCs may be upgradient in the area of the hangars.

The analytical results and sample locations for the surface soil, sediment, subsurface soil, and
groundwater samples collected during the Phase I R1I are included in Appendix A. The Remedial
Investigation Report for Spill Site 61 (Foster Wheeler, 1999) recommended annual groundwater
sampling in four wells (SS61-MW03, SS61-MW04, SS61-MW06, and upgradient well SS61-
MWO0S5) in the vicinity of the concrete pad. The report also recommended continued monitoring
in wells MW-29-03, MW-29-05, and SS61-MWO02 for VOCs to track contaminant levels for a
five year period. In addition, a Phase II RI was recommended to delineate contamination and
identify a potential additional source area to the south of the previously investigated part of SS-
61.

2.3 Phase Il Remedial Investigation

The following section presents SS-61 information taken from the Final Phase II Remedial
Investigation Report for SS-61- Spill Site 61, Holloman AFB, NM (Foster Wheeler, 2000). The
area investigated during the Phase II RI was the southern portion of the site, which includes two
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aircraft hangars, and additional contaminant sources that were suspected based on the results of
the Phase I RI. The Phase II Remedial Investigation was performed in March through June 2000
and included the following field activities:

¢ Conducted interviews with site personnel familiar with the past operations in and around
Buildings 1079 and 1080. Reviewed as-built drawings to identify potential sources.

e Conducted EMI geophysical survey (400 x 450 ft) immediately north and east of
Building 1079 to delineate an extension of the pipeline that extends from the former
ASTs northeast of Buildings 1079 and 1080.

e Performed initial DPT soil and groundwater sampling at 10 locations (DP-38 through
DP-47) for selecting potential source locations for further characterization.

e Sclected remaining 10 DPT soil and groundwater sampling locations (DP-48 through DP-
57) to complete the characterization of areas upgradient and crossgradient of Buildings
1079 and 1080.

¢ Nine shallow soil samples (1 to 2 ft bgs) were collected from eight locations (DP-39, DP-
40, DP-43, DP-44, DP-45, DP-46, DP-49, and DP-50) to determine where historical site
activities may have directly impacted soil and to support the risk assessment.

e Installed six new groundwater monitoring wells (SS61-MWO07 through SS61-MW12) in
the vicinity of Buildings 1079 and 1080 and the underground pipeline.

e Collected groundwater samples from the six new monitoring wells, six existing wells in
the vicinity of SS-61 (SS61-MWO1 through SS61-MWO06) and four wells associated with
SWMU 104 (MW-29-02, MW-29-03, MW-29-05, and MW-29-06).

The EMI geophysical survey identified components of an underground pipeline extending from
the former AST system in the northern portion of SS-61. Underground piping was traced form
the former locations of two ASTs to the concrete pad north of DeZonia Drive, which was
apparently once used to dispense fuel; and piping was also traced to the tarmac southeast of
Building 1079. A map showing the Channel 2 EMI response for the Phase II geophysical survey
is included in Appendix A.

A total of 40 soil samples were collected during the Phase II RI to determine the nature and
extent of fuel contamination in the soil and groundwater in the southern portion of SS-61. The
soil samples were analyzed for VOCs and TRPH. TRPH was detected at four of the 20 DPT
locations. TRPH was detected in DP-39 and DP-40 in the 1- to 2-ft interval at concentrations of
260- and 7,800 mg/kg, respectively. At DP-41 TRPH was detected in the 8- to 9-ft interval at a
concentration of 210 mg/kg. TRPH was also detected at DP-44 in the 11- to 12-ft interval with a
concentration of 46 mg/kg.
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Several VOCs were detected in one sample collected at 21 to 22 ft bgs from DP-43: benzene
(2,800 pg/kg), ethylbenzene, isopropylbenzene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, o-xylene, and m-xylene. This sample was collected
from groundwater-saturated soil at the capillary fringe. Ispropylbenzene was also detected in
DP-49 in the 15- to 16-ft interval at a concentration of 1,100 pg/kg. Styrene occurred as an
isolated detection at DP-49 at 11.5 to 12.5 ft bgs at a concentration of 1,400 pg/kg. No other
VOCs were detected in the soil samples collected during the Phase II RI.

A total of 36 groundwater samples were collected during the Phase II from the 20 DPT points
and 16 monitoring wells. These groundwater samples were analyzed for VOCs and total
petroleum hydrocarbons (TPH) as Jet Propulsion Fuel, Type 4 (JP-4). JP-4 was detected in
groundwater locations at nine DPT locations. Concentrations ranged from 530 to 60,000 pg/L.
JP-4 contamination was concentrated around Building 1079. JP-4 was also detected in three
samples collected from monitoring wells SS61-MWO03, SS61-MW04, and SS61-MWO06 that are
located in the vicinity of the concrete pad north of DeZonia Drive. Concentrations of JP-4 in
these wells ranged form 650 to 2,500 ng/L.

VOCs were detected in nine 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 pg/L.
Isopropylbenzene was detected in nine groundwater samples, ranging in concentration from 7.8
to 5,600 ug/L. Most of the DPT groundwater samples had sporadic detections of VOCs, with the
exception of DP-43 and DP-49. Nine VOCs were detected in the groundwater at DP-43 and 10
VOCs were detected in DP-49. In the southern portion of SS-61 benzene was detected in four
samples collected from DP-39 located south of Building 1079, and DP-43, DP-49, and DP-50, all
located on the south side of DeZonia Drive, northwest of Building 1079.

The highest levels of VOCs in groundwater were detected in monitoring wells SS61-MWO03,
SS61-MW04, and SS61-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 SS61-MWO03. Sec-
butylbenzene, tert-butylbenzene, 1,2-dichlorobenzene, 2-hexanone, n-propylbenzene, styrene,
and o-xylene were additional VOCs detected in SS61-MWO04. Additional VOCs detected at
SS61-MWO06 included sec-butylbenzene, naphthalene, n-propylbenzene, and o-xylene.

VOCs consisting of chlorinated solvents (chloroform, 1,1-dichloroethane, 1,2-DCA, and TCE)
not related to gasoline were detected at low levels at the site. 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.

The analytical results and sample locations for the shallow soil, subsurface soil, and groundwater
samples collected during the Phase II RI are included in Appendix A. Based on the comparison
of maximum contaminant concentrations detected to action levels for soil and groundwater the
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Final Phase Il Remedial Investigation Report for SS-61 — Spill Site 61 (Foster Wheeler, 1999),
determined that no further action was needed to protect human health or the environment in the
southern portion of SS-61.

2.4 Monitored Natural Attenuation at SS-61 (AOC-1001)

The following section presents the sampling results and field parameter measurements that were
collected to assess the status of natural attenuation at SS-61. The following section presents SS-
61 information taken from the Monitored Natural Attenuation Report for §5-61 (A0C-1001),
Holloman AFB, NM (Bhate, 2005).

As defined by the USEPA, Natural Attenuation is the physical, chemical, and biological
processes that, under favorable conditions, act to reduce the mass, toxicity, mobility, volume, or
concentrations of contaminants in soil and groundwater (USEPA, September 1998). The
processes that affect natural attenuation include advection, dispersion, sorption, volatilization,
and biodegradation of contaminants.

Selected monitoring wells located at SS-61 were sampled quarterly for one year. The sampling
activities and results to support monitored natural attenuation (MNA) for the site are presented
below. Monitoring wells included in the sampling scheme were:

e The three monitoring wells located inside the plume: SS61-MWO03, SS61-MWO04, and
SS61-MWO06.

e A monitoring well located outside the plume area to provide background information:
SS61-MWOL.

e A monitoring well located downgradient/side gradient on the periphery of the plume:
SS61-MWOS.

e Quarterly sampling was conducted for these monitoring wells in April 2004, June 2004,
September 2004, and December 2004/January 2005. Prior to sampling a round of
groundwater level measurements were collected from the monitoring wells sampled.

e Groundwater samples collected from the five monitoring wells were analyzed by an
offsite laboratory for VOCs, TDS, methane, ethane, ethane, chloride, nitrate/nitrite,
sulfate, total organic carbon, and alkalinity.

e Groundwater samples were also analyzed in the field at the time of collection for
temperature, pH, dissolved oxygen (DO), specific conductance, oxidation reduction
potential (ORP), and ferrous iron.

The ranges of BTEX concentrations detected in the groundwater samples collected during the
MNA investigation are as follows:
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e BTEX constituents were below detection limits in the samples collected from monitoring
well MW-01.

e Concentrations of BTEX constituents in samples collected from monitoring well MW-03
during the monitoring period showed an increasing trend when compared to historical data.
Specifically:

e Benzene concentrations in samples from MW-03 varied between 7,180 pg/L in April

2004 to 16,900 pg/L in January 2005.

e Toluene concentrations in samples from monitoring well MW-03 varied between 734
pg/L in April 2004 to 4,060 pg/L in January 2005.

e FEthylbenzene concentrations in samples collected from MW-03 varied between below
laboratory detection limits (April 2004) to 309 pg/L (January 2005).

e Total xylenes concentrations in samples from monitoring well MW-03 varied between
1,870 pg/L in April 2004 to 4,370 pg/L in January 2005.

e Monitoring well MW-03 was monitored weekly for the presence of free product using an
interface probe from April to July 2004. Free product was not encountered during these
monitoring events (Appendix A).

e No BTEX constituents were detected in any of the samples collected from monitoring well
MW-04 with the exception of one. The sample collected in September 2004 had a benzene
concentration of 1.5 nug/L.

A summary of the laboratory analytical results and natural attenuation parameters data including
the quarterly groundwater elevations and potentiometric maps are presented in Appendix A. The
Monitored Natural Attenuation Report for SS-61 (AOC-1001) Holloman AFB, NM (Bhate, 2005)
concluded that BTEX is being actively degraded at SS-61.

2.5 Conceptual Site Model

The previous sections have presented a detailed history of the environmental data collected at
Site SS-61 and the surrounding areas. Other sites near SS-61 that have been investigated include
AOC-1001, LF-29, and SS-73. AOC-1001 and LF-29 are to the west and northwest of the site,
respectively. SS-73, a recently identified area with trichloroethylene groundwater
contamination, is to the east (and upgradient) of the site. This section presents a preliminary
conceptual site model (CSM), and identifies the data gaps for the site. A conceptual site model
provides a convenient format to compile all the relevant data and provides an overall
understanding of the site. The CSM provides a framework for the entire project, and, in
particular, can help identify specific data needs. It is an important communication tool for
regulators, responsible parties, and stakeholders.
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SS-61 is rectangular in shape and occupies approximately three acres in the north-central
industrial area of HAFB. Aircraft maintenance activities have been ongoing in the area for over
50 years, and future activities are expected to remain the same. Currently, two structures,
Building 1072 and 1087, are located within SS-61 site boundary (Figure 1-3). A fenced area
containing spare/unused equipment and materials is located north of Building 1072.
Additionally, a concrete pad and two concrete vaults, historically used to dispense fuel during
past operations at the base, are located in the western half of the site.

The base is serviced by a public water supply. Groundwater at the site and across the base is not
used as a drinking water source due to high concentrations of TDS, which generally exceed the
drinking water standard of 10,000 mg/L, except in localized areas. Occurrence of TDS
concentrations below 10,000 mg/L is primarily due to anthropogenic activities including
irrigation and leaks from water pipes.

The subsurface soils beneath SS-61 are primarily comprised of silty sand with some
interdispersed layers of clay and silty clay. Static groundwater levels at SS-61 are between 14
and 21 feet below ground surface. Groundwater flow is towards the west and northwest with a
hydraulic gradient of between 0.0017 and 0.002 ft/ft.

2.5.1 Summary of Previous Investigative Data

Previous Investigative activities conducted at SS-61 and the surrounding areas were described in
Sections 2.1 through 2.4. The following data was collected within the boundaries of the site SS-
61 source area:

o Surficial soil analytical data from eight soil borings (SS61-SS01 through SS61-SS06, DP-
30, and SS61-SD01)

o Subsurface soil analytical data from seven DPT borings (DP-22 through DP-24, DP-30,
DP-31, DP-32, and TP-01) and two monitoring well borings (SS61-MW03 and SS61-
MW04)

o Four DPT borings (DP-26, DP-27, DP-33, and DP-35) and two monitoring well borings
(SS61-MWO04 and SS61-MWO05) were not sampled but were screened with a Photo
lonization Detector

e Groundwater analytical data for the SS-61 source area is available from 11 DPT borings
(DP-19, DP-22 through DP-24, DP-26, DP-27, DP-30 through DP-33, and DP-35) and 4
monitoring wells (SS61-MW03, SS61-MW04, SS61-MWO05, and SS61-MW06)

Soil and groundwater analytical data is also available from numerous DPT borings and
monitoring wells located around and north of the site. Chemicals of concern in soil and
groundwater include BTEX and 1,2-DCA. One historical use for 1,2-DCA was as an anti-knock
additive in aviation fuel products.
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2.5.2 Distribution of Chemicals in Soil :.)

None of the eight surficial soil samples (0-5 ft bgs) showed detections for BTEX or 1,2-DCA.
Of the nine subsurface soil borings, only DP-22 had detectable concentrations above the
capillary fringe between 11 and 12 ft bgs. These detections are indicators of a surface source
because they are above the capillary fringe and thus can not be attributed to groundwater
impacts. All other DPT borings and monitoring well borings were non-detect for BTEX and 1,2-
DCA when sampled above the capillary fringe. Additionally, borings that were not sampled but
were field screened with an organic vapor analyzer (OVA) all had very low or non-detect
concentrations above the capillary fringe.

2.5.3 Distribution of Chemicals in Groundwater

The highest on-site BTEX detections in groundwater have been in monitoring wells SS61-
MWO03, SS61-MWO06, and DPT borings DP-30, DP-32, and DP-33. Groundwater impacts
extend north of the site towards SWMU 104 (Former Army Landfill, LF-29) as indicated by
numerous DPT borings between SS-61 and LF-29 and monitoring well MW-29-05. Monitoring
wells west of the site, including MW-29-03, MW-29-04, and SS61-MWO07, have historically
been non-detect for BTEX and 1,2-DCA. It should be noted that these three wells, especially
MW-29-03 and MW-29-04, are hydraulically downgradient from the site per flow direction.
This appears to be in conflict with the primary direction of plume migration, as evidenced by
analytical data that is towards the north-northwest.

2.5.4 Source of Contamination

The source area of soil and groundwater contamination has not been identified. Two potential
on-site sources include: (i) an abandoned pipeline and (ii) an area of debris. The pipeline,
originating from the location of two former ASTs (northwest of the site), runs north to south
along the eastern part of the site. A branch of the pipeline runs west across the site and connects
with two concrete vaults. A rectangular area (approximately 80 x 120 ft) of debris is located
between SS61-MWO03 and DP-22 immediately north of the east-west trending pipeline and the
two concrete vaults (Figure 1-3)

Based on the above, following are the data gaps that need to be filled to complete the CSM:
1. Soil and groundwater analytical data to identify sources, and
2. Geotechnical parameters to perform a risk assessment.

An overview of the proposed data collection activities are presented in the following sections.
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2.5.5 Source Area Characterization
2.5.5.1 Abandoned Pipeline

It is assumed that the abandoned pipeline is buried approximately 4 to 6 feet below ground
surface, and that use of the pipe was discontinued in the 1970s. It is not known whether the pipe
was clean closed or closed-in-place. In order to locate historical leaks, soil borings will be
advanced approximately every 50 linear feet along the pipeline. At each boring, the following
activities will be performed:

1. Each boring will be drilled to 10 to 15 ft bgs.
2. Continuous OVA readings will be collected during each soil boring.

3. If the OVA (flame ionization detector [FID]) reading is less than 50 ppm, no soil samples will
be collected for offsite analysis.

4. If the OVA reading is greater than 50 ppm, (i) a soil sample will be collected from the interval
with the highest OV A reading between the ground surface and the water table, (i1) drilling
will continue to the water table, (iii) OVA readings will continue until readings are less than
50 ppm, and (iv) one soil sample will be collected in the capillary fringe

5. All pipeline subsurface soil samples will be analyzed for VOCs, SVOCs, TPH, and RCRA §
metals.

2.5.5.2 Debris Pile

A debris pile is located north of the concrete pad where the former AST system was located.
Subsurface soil samples collected from the boreholes drilled in and around the debris pile will be
collected using the same criteria as outlined above for the pipeline area. Subsurface soil samples
will be analyzed for VOCs, SVOCs, TPH, and RCRA 8 metals.

2.5.5.3 Geotechnical Data Acquisition

Additionally, six soil samples will be collected for geotechnical analysis for the site-specific
analysis of risk. Soil samples selected for geotechnical analysis will be analyzed for moisture
content, dry bulk density, specific gravity and fractional organic carbon content. A complete
discussion of chemical and geochemical subsurface soil sampling including sampling locations
and analytical parameters is presented in Section 3.2 of this Work Plan.

2.5.6 Data Evaluation

Subsequent to the collection of the additional chemical and geotechnical data and PCS soil
removal, a risk-based evaluation will be performed to ensure that the risks to future receptors are
acceptable at SS-61. The risk based evaluation will be presented in the Site SS-61 Closeout
Report.
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3 ADDITIONAL INVESTIGATION ACTIVITIES

The primary objective of the additional investigation component of this VCM Work Plan is to
collect sufficient subsurface soil data to delineate the presumed PCS source area located in the
vicinity of the abandoned east-west underground pipeline associated with the former AST
system, west of Building 1072. Groundwater conditions in the vicinity of the presumed SS-61
PCS source area will also be evaluated. A risk assessment to evaluate exposure pathways
relative to current and future industrial/commercial workers and residents will be conducted after
the investigation and excavation activities have been completed. A complete description of the
risk evaluation process is presented in Section 6.3 of this Work Plan. The second component of
this VCM is to remove, through excavation, and properly dispose the PCS (see Section 4 of this
Work Plan).

The objectives of the SS-61 PCS source area investigation will be accomplished by collecting
two subsurface soil samples from 15 DPT boreholes. The DPT boreholes will be drilled in the
vicinity of the pipeline, concrete pad, and the former AST system (Figure 3-1). If PCS is
detected by headspace analysis or visual observation, two soil samples will be collected from
each borehole and analyzed at an offsite laboratory for VOCs, SVOCs, RCRA 8 metals, and
TPH. Six undisturbed geotechnical samples will be collected from 3 of the 15 DPT boreholes
and analyzed for moisture content, dry bulk density, specific gravity, and fractional organic
carbon content. Groundwater samples will also be collected from each DPT borehole that
encounters PCS (based on elevated OVA readings) or in boreholes that are downgradient and
away from the pipeline (e.g., DP-66, and DP-70 through DP-72). In addition, groundwater
conditions will be evaluated by installing two new groundwater monitoring wells downgradient
of the source area (Figure 3-2). The two new wells along with selected wells from the existing
groundwater monitoring well network will be sampled for VOCs, SVOCs, RCRA 8 metals,
TPH, and TDS. Based on the existing groundwater monitoring wells installed at SS-61, it is
anticipated that the new monitoring wells will be installed to a depth of 25 to 30 feet, which
would be approximately 5 feet below the local water table (Foster Wheeler, 2000). Because the
total area of disturbance is less than one acre, a project Storm Water Pollution Prevention Plan is
not required.

During this investigation, the SS-61 PCS source area will be sufficiently mapped to scale with
particular notation of the perimeter of the source area and ancillary structures, sampling
locations, and existing monitoring wells and surveyed via Global Positioning System methods.
This map shall show all buildings, roads, sidewalks, paved, and unpaved arecas.

3.1 Pre-investigation Requirements

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

3.1.1 AF Form 332

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

3.1.2 Dig Permit/Utility Clearances

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

3.1.3 Site Security

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

3.2 Investigation Requirements

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

HAFB SOP-1 Documentation, Sample Handling, Chain-of Custody, and Shipping
HAFB SOP-2 Sampling Equipment Documentation

HAFB SOP-3 Staking, Utility Clearance, and Permitting

HAFB SOP-4 Direct Push Sampling for Soil and Groundwater

HAFB SOP-5 Soil Sampling for Chemical Analysis

HAFB SOP-6 Procedure for Field Screening of Volatile Organics

HAFB SOP-7 Lithologic Description and Geotechnical Sampling

HAFB SOP-8 Groundwater Sampling for Chemical Analysis

HAFB SOP-9 Field Management of Investigation-Derived Waste

HAFB SOP-10 Borehole Abandonment and Site Restoration

The following sections describe the locations and procedures for DPT soil and groundwater
sampling and the groundwater monitoring well installation, sampling, and analysis to be
performed.

3.2.1 Laboratory Analytical Methods

The chemical analysis of soil and groundwater samples collected during this additional
investigation at SS-61 will follow the USEPA SW-846 protocol. The soil and groundwater
samples will be analyzed as follows:

VOCs by USEPA Method 8260B
SVOCs by USEPA Method 8270C

TPH (Gasoline Range Organics [GRO], Diesel Range Organics [DRO], Oil Range
Organics [ORO]) by modified USEPA Method 8015M

RCRA 8 Metals (arsenic, barium, chromium, cadmium, lead, mercury, selenium, and
silver) by USEPA Method 6010B/7470A

The groundwater samples collected from monitoring wells will also be analyzed for:
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e TDS by USEPA Method 160.1

A total of 33 soil samples (based on 15 DPT boreholes/2 samples per borehole), including three
field duplicate samples, and 37 groundwater samples including four duplicate samples will be
submitted to the laboratory for analysis. 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 Accutest
Laboratories in Orlando, Florida. Residual soil from the soil sampling will be discarded in
accordance with the waste management procedures established in Section 3.4, Investigation-
Derived Waste (IDW) Management.

3.2.2 DPT Soil Sampling

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

Fifteen DPT soil borings (DP-58 to DP-72) will be completed at the locations shown in Figure 3-
I. In order to determine the boundaries of the PCS source area(s) associated with the pipeline
and/or debris pile it may be necessary to relocate and/or add a few additional DPT soil boring
locations during the investigation. Samples will be collected continuously at four foot intervals.
Soils will be field screened in accordance with HAFB SOP No. 6 using an OVA with soil-
headspace screening techniques at two foot intervals. Notation will also be made of any visual
(discoloration) and/or aromatic observations that are indicative of potential contamination.

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

A maximum of two soil samples per boring will be collected and sent for offsite laboratory
testing as per the following methodology:

e FEach boring should be drilled to 10 - 15 ft bgs (below the anticipated bottom of the
pipeline)

e Continuous OVA readings will be collected during each soil boring

e [fthe OVA (FID) reading is less than 50 ppm, no soil samples will be collected for offsite
analysis

e [f the OVA reading is greater than 50 ppm, (i) a soil sample will be collected from the
interval with the highest OVA reading between the ground surface and the water table, (ii)
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drilling will continue to the water table, (iii) drilling will continue until OVA readings are
less than SO ppm, and (iv) one soil sample will be collected in the capillary fringe

A total of 33 soil samples (based on 15 DPT boreholes/2 samples per borehole), including three
duplicate samples will be collected. Each soil sample will be analyzed by an offsite laboratory
for VOCs, SVOCs, TPH (DRO/GRO/ORO), and RCRA 8§ metals. Samples selected for
laboratory analysis will be labeled, handled, and prepared for shipment in accordance with
HAFB SOP-1. The soil samples which will be submitted for chemical analysis are summarized
in Table 3-1.

3.2.21 Geotechnical Soil Sampling

A total of six undisturbed geotechnical samples are to be collected from three of the 15 DPT
boreholes (Figure 3-1). The geotechnical data will be utilized for the risk based evaluation that
will be included in the closure report. The soil samples will be collected from borings that have
not been impacted by PCS, therefore these boring/geotechnical sampling locations will be
determined during the additional investigation. The undisturbed soil samples (two per borehole)
will be collected from 0 to 1 ft bgs and at a depth above the water table where the lithology is
representative of the site. To ensure that these samples have not been impacted, OVA readings
for soil collected from this zone should not be above background. The geotechnical soil samples
collected during this investigation will be analyzed as follows:

e Moisture Content by USEPA Method 160.3M

e Dry Bulk Density by ASTM Method D2937

e Specific Gravity by ASTM Method D1429

e Fractional Organic Carbon Content by ASTM Method D2974

The soil samples for geotechnical analysis will be collected in a thin-walled tube sampler, the
tube ends will be capped and the top and bottom ends of the tube labeled. The soil core samples
will be shipped to Accutest Laboratories in Orlando, Florida for analysis. The soil samples
which will be submitted for geotechnical analysis are also summarized in Table 3-1.

3.2.3 DPT Groundwater Sampling

Each DPT soil borehole (DP-58 to DP-72) that encounters PCS (based on elevated OVA
readings) or boreholes that are downgradient and away from the pipeline (e.g., DP-66, and DP-
70 through DP-72) will be converted to a groundwater sampling point by extending the probe to
at least three feet below the water table (Figure 3-1). Groundwater will be collected for
laboratory analysis directly from the aquifer after releasing the drive point and partially
retracting the rods. Either a bailer or a peristaltic pump and Teflon tubing will be inserted
through the drive rods and used to retrieve the sample. Low flow or low stress techniques will
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be used during purging activities for sampling to minimize the disturbance of the water column
and generation of IDW. Procedures for DPT groundwater sampling are outlined in HAFB SOP-
4, A single volume of the sampling device will be purged prior to sample collection (i.e., one
volume of Teflon tubing or one bailer volume).

Due to the fine-grained, low permeability soil, the aquifer may not produce sufficient flow to
immediately sample the groundwater. In the event that a DPT borehole location exhibits a very
slow recharge or an insufficient volume of water for sampling, a temporary polyvinyl chloride
(PVC) well will be left in place while additional borings at the site are completed. The
temporary well will be sampled after sufficient recharge has occurred. Following sampling, the
well will be completely removed from the ground and the borehole will be sealed in accordance
with HAFB SOP-10.

A total of 17 groundwater samples (based on one groundwater sample from each DPT boring)
including two duplicate samples will be collected and analyzed by an offsite laboratory for
VOCs, SVOCs, TPH (DRO/GRO/ORO), and RCRA 8 metals. Samples selected for laboratory
analysis will be labeled, handled, and prepared for shipment in accordance with HAFB SOP-1.
The DPT groundwater samples which will be submitted for chemical analysis are summarized in
Table 3-2.

In addition, a minimum of two additional DPT soil borings (DP-73 and DP-74) will be installed
to assist with determining the distal edge of the PCS source area BTEX (benzene) groundwater
plume (Figure 3-2). These two DPT soil borings will be sampled for groundwater (VOC
analysis only, Table 3-2) to aid in locating the two additional permanent groundwater monitoring
wells as discussed in Section 3.2.4.

3.2.4 Monitoring Well Installation Activities

Two additional groundwater monitoring wells (SS61-MW-13 and SS61-MW-14) will be
installed during this investigation to delineate the downgradient extent of the BTEX (benzene)
groundwater plume emanating from the presumed PCS source located in the vicinity of Building
1072 (Figure 3-2).

3.24.1 Monitoring Well Locations

The locations of the two new monitoring wells will be determined by sampling the groundwater
for VOCs from a minimum of two additional DPT soil borings. Based on the most recent
potentiometric surface maps the groundwater flow direction is to the west-northwest at the site
(Figure 1-5). It is anticipated that the two additional DPT soil borings will be installed
approximately 500 feet west of the presumed source area between existing monitoring wells
MW-29-03 and SS61-MWO07 (Figure 3-2). The two new monitoring wells will serve as sentinel
wells and will be utilized to monitor the horizontal extent of plume migration. The groundwater
from the two additional DPT soil borings will analyzed by an offsite laboratory for VOCs with a
48-hour turnaround time for the analytical results. The final locations of the two monitoring
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wells will be determined during the field program based on the results of the initial DPT
groundwater samples. It is anticipated that the locations of the two monitoring wells will be in
the same location as the two DPT locations presented on Figure 3-2. If significant changes in the
final monitoring well locations are recommended following evaluation of the DPT groundwater
data, these changes will be submitted to the USACE Contracting Officer’s Representative (COR)
for advance approval using a field change request.

3.2.4.2 Monitoring Well Installation and Development

The two new monitoring wells will be constructed using DPT drilling techniques. A geologist or
engineer will log each borehole. Based upon the known depth to groundwater determined from
the DPT soil borings, the subsequent monitoring wells will be installed to a depth of
approximately 25-30 feet. Each monitoring well will extend to a minimum depth of 5 feet below
the water table and completed with 10 feet of 1-inch diameter 0.010 or 0.020 inch slotted PVC
screen. The remaining borehole casing will be comprised of flush threaded 1-inch PVC casing.
The annular space surrounding the screen will be backfilled with 10/20 Colorado silica sand
capped with at least 2 feet of bentonite pellets. The remaining annular space will be backfilled
with neat cement. The surface completion will consist of a lockable and tamper proof 6-inch
diameter steel cover, concrete pad (3 feet square) and four bumper posts.

The completed wells will be developed to remove fine particulate and improve hydraulic
communication with the surrounding saturated material. Well development will begin no sooner
than 48 hours after grouting. Monitoring well development will take place by over-pumping
each well until at least five well volumes have been removed, and the turbidity, pH, specific
conductivity and temperature have stabilized by +/- 10 percent for at least three consecutive
readings.

3.2.5 Monitoring Well Groundwater Sampling

Fourteen existing monitoring wells will be sampled under this Work Plan. These wells include
SS61-MW-02, SS61-MW-03, SS61-MW-05 to SS61-MW-10, SS61-MW-12, MW-29-02 to
MW-29-05, and MW-29-08 and are shown on Figure 3-2. In addition the two new monitoring
wells (SS61-MW-13 and SS61-MW-14) will also be sampled during this event (Figure 3-2).

A total of 18 groundwater samples including two duplicate samples will be will be collected
from the 16 monitoring wells will analyzed by an offsite laboratory for VOCs, SVOCs, TPH
(DRO/GRO/ORO), RCRA 8 metals, and TDS. Monitoring well groundwater samples will be
labeled, handled, and prepared for shipment in accordance with HAFB SOP-1. The groundwater
samples which will be submitted for chemical analysis are summarized in Table 3-3.

3.2.5.1 Surveying

A registered New Mexico Surveyor will survey the two new permanent monitoring well
locations in accordance with methods described in the Basewide QAPP (Bhate, November
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2003a). Horizontal locations will be relative to the State Plane Coordinate System, New Mexico :D
Central and surveyed to an accuracy of +/- 1.0 ft. Vertical elevations will be referenced to the

North American Datum (NAD) 1983. The top of casing (vertical control) will be used to
determine the depth and elevation of the groundwater and surveyed to an accuracy of +/-0.01 ft.

During this investigation the source area(s) will be mapped to scale showing ancillary structures,
sampling locations, buildings, roads, sidewalks, paved and unpaved areas. Additionally, all

maps will include a coordinate system (e.g., latitude/longitude) and the site boundaries.

3.2.5.2 Groundwater Elevations

During the sampling of monitoring wells under this Work Plan, groundwater elevations will be
measured. Elevations will be measured for the 16 wells listed in Section 3.2.5, and also from
monitoring wells SS61-MW-01, MW-29-01, MW-29-06, and MW-29-07 (Figure 3-2). A
current potentiometric surface map of SS-61 will be developed from the groundwater elevation
data collected during this investigation.

3.3 Sample Identification System

Each environmental sample collected will be identified on the sample label and chain-of-custody
(COC) records, regardless of type. Sample documentation, handling, and shipping will be in
accordance with HAFB SOP-1. Table 3-4 provides the sample collection information inclusive

of the container type and quantity for the soil and groundwater samples collected during the
additional investigation at SS-61. The field duplicate samples will appear in sequence with the

regular samples. The sample identification nomenclature for soil samples collected from DPT
boreholes will be as follows:

SS61-DP58-12-a
Site alpha-numeric identifier: SS61 = Spill Site 61

Sample type identifier: DP = direct push boring
Sequential direct push boring number: 58, 59, etc.
Ending depth of sample interval: 12

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

The sample identification nomenclature groundwater samples collected from direct push
boreholes will be as follows:

SS61-GP58-a
Site alpha-numeric identifier: SS61 = Spill Site 61

Sample type identifier: GP = groundwater direct push boring
Sequential direct push boring number: 58, 59, etc.

3-8
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Reserved for QA sample identifiers: a = field duplicate, TB = trip blank, MS = matrix
spike, MSD = matrix spike duplicate

The sample identification nomenclature groundwater samples collected from monitoring wells
will be as follows:

SS61-MWO01-a
Site alpha-numeric identifier: SS61 = Spill Site 61

Sample type identifier: MW = monitoring well
Monitoring well number: 01, 02, etc.

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

3.4 Investigation-Derived Waste Management

IDW will be managed and characterized according to HAFB SOP-9. Whenever possible, waste
minimization techniques will be used to reduce the amount of IDW. IDW generated by
installing the new monitoring wells and subsequent groundwater sampling activities will be
managed and characterized according to the following guidelines. The borehole cuttings
(generated from hollow stem auger [HSA] drilling only) will be screened with a photo ionization
detector (PID) or OVA for the presence of organic vapors. [f the soil is free of organic vapors, it
will be spread on the ground surrounding the well. If PID screening of the soil indicates the
presence of organic vapors, the soil will be placed in the FT-31 landfarm at HAFB. Purged
groundwater from development and sampling activities will be containerized and maintained by
Bhate until disposal through the HAFB Wastewater Treatment Plant (WWTP), pending
laboratory analysis. Other liquid wastes, such as decontamination rinses, are anticipated to be
non-hazardous and as such, can be disposed of through the HAFB WWTF. Personal protective
equipment (PPE) and other site non-hazardous debris/waste shall be disposed in standard trash
receptacles.

3.4.1 General Decontamination Procedures

Small equipment, such as sampling tools, will be decontaminated in accordance with HAFB
SOP-2. Heavy equipment such as the HSA drill rig, DPT rig, HSA augers etc., will be
decontaminated by steam cleaning at a temporary decontamination pad set up at the site. The
containers and decontamination pad will be managed in a secure area and the decontamination
water will be either allowed to evaporate or combined with the purged groundwater and
discharged to the HAFB WWTP. Sediment remaining in the decontamination pad area after the
water has either evaporated or been discharged to the WWTP, will be combined with the soil to
be remediated in the onsite landfarm or spread on the ground.
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3.4.2 Personal Protective Equipment

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

3.5 Site Restoration

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

3-10 Revision No. 00 Revision Date: August 2006
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4 EXCAVATION PROCEDURES

The objective of the soil remediation at SS-61 is to excavate, transport, and dispose the PCS
source area located in the vicinity of the abandoned east-west underground pipeline associated
with the former AST system, west of Building 1072 as defined by the 15 DPT soil borings.
Subsurface soils either contaminated by TPH at levels exceeding 940 mg/kg (TPH screening
guideline for kerosene and jet fuel, NMED, 2005b) or soils posing a risk due to exposures to
VOCs, SVOCs, and/or metals as established by the NMED soil screening guidance (NMED,
2006) will be removed. Contaminated soils will be removed to approximately one foot below
the site’s encountered groundwater table. This depth will ensure complete removal of PCS and
account for any potential smear zone. Horizontally, the excavation will be completed based
upon TPH levels of greater than 940 mg/kg as determined by soil samples collected subsequent
to the excavation and analyzed at a fixed-base laboratory.

The construction general permit requires a project Storm Water Pollution Prevention Plan
(SWPPP) to be submitted for excavation sites which will disturb greater than one acre of surface
soils. For the planned activities, inclusive of the temporary clean soil stock piles, the total area
of disturbance and/or excavation is less than one acre. Therefore, a project SWPPP will not be
prepared and submitted.

At this time, the extent of the SS-61 PCS is unknown, however it is assumed that the PCS is in
the vicinity of the east-west pipeline, the T-junction, and the north-south trending pipeline that
are adjacent to Building 1072 (Figure 4-1). The boundaries of the SS-61 PCS will be determined
by the results of the analytical soil samples collected from the 15 DPT borings. Prior to the
initiation of excavation activities the capped 8-inch steel pipe that emerges from the ground
(located in the former southern AST location shown on Figure 1-3) will be opened and inspected
to insure that it is empty. In the event that the pipeline contains product, a waste characterization
profile sample will be collected. Pending the results of the profile sample, a vacuum truck will
be mobilized to remove the product from the pipeline for offsite disposal. Except where noted
below, the excavation activities will be conducted in accordance with the procedures outlined in
Unified Facilities Guide Specifications (UFGS) Section 02111 Excavation and Handling of
Contaminated Material (Appendix D) and the USACE Safety and Health Requirements Manual,
EM 385-1-1 (USACE, 2003). The UFGS are a joint effort of the USACE, the Naval Facilities
Engineering Command (NAVFAC), and the Air Force Civil Engineer Support Agency
(AFCESA). The UFGS are for use in providing construction specifications and guidelines for
the military services.

4.1 Pre-Excavation Activities

Before excavation and other site activities can begin, there are several pre-construction
documents and approval requirements to be met, including: Form 332 approval, dig permit with
utility clearances, site security measures, and facility manager notification of the intended
operations. Bhate will coordinate project requests for Base installation support services through
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the 49™ CES/CEV. Pertinent to the start of activities, a pre-construction meeting and site walk-
through will be conducted with HAFB personnel, and the Bhate Site Manager to inspect site
conditions for site/equipment access, equipment staging area(s), soil stockpile areas, potential
site hazards, and emergency evacuation routes. Also reviewed at this time will be project
procedures in accordance with the schedule and planned activities.

Prior to initiating excavation activities, a subsurface soil sample will be collected (5 - 12 ft bgs)
adjacent to the most contaminated soil sample collected during the DPT investigation. The soil
sample will be analyzed by the Toxicity Characteristic Leaching Procedure (TCLP) for VOCs,
SVOCs, and metals to characterize the contaminated soil prior to treatment at the FT-31
landfarm.

411 AF Form 332

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

4.1.2 Dig Permit/Utility Clearances

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

4.1.3 Excavation Area Site Safety

As an Occupational Safety and Health Administration (OSHA) Class II excavation, site safety is
concerned with the excavation and the areas around the excavation. Concerns include: the
proper designation and demarcation of excavation boundaries (i.e. exclusion zone [EZ],
contamination reduction zone [CRZ], and support zone [SZ]), compliance with excavation
requirements, posting of potential hazards, and control of un-authorized site personnel. This is
discussed in the 2003 Basewide Health and Safety Plan (Bhate, 2003b). Although the
excavation will occur in a relatively low pedestrian traffic area, site control will still be
paramount for the safety at the site. Notification of the excavation activities, duration, and
alternate routes for pedestrian traffic will have been provided to the appropriate personnel in
Building 1072 prior to the initiation of any field activities.

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ
will be established as guided by the HASP and prevailing site conditions. The depth to the
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bottom of the excavation is expected to reach 13 to 16 ft below grade (check existing soil data
for depths). At the immediate edge of the excavation, a temporary construction fence will be
erected completely around the excavation site. Postings will indicate the excavation hazard as
well. In addition, when workers will be in or around an excavation, a certified competent person
(as per 29 Code of Federal Regulations [CFR] Part 1926 Subpart P) shall inspect the excavation,
the adjacent areas, and protective systems daily, as needed throughout the work shifts, and after
every rainstorm or other hazard-increasing occurrence (USACE, 2003).

4.2 Decontamination Procedures

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

4.3 Excavation Activities

4.3.1 Excavation Boundary

The approximate limit of the area to be excavated during activities outlined under this VCM
Work Plan is shown on Figure 4-1 (hatched area). Based upon the estimated horizontal extent of
contamination, up to 350 cubic yards of overburden will be required to be removed. This
material will be temporarily stockpiled on site in an area to be determined. Excavated material
shall be placed at least 2 feet from the edge of the excavation (USACE, 2003).

4.3.2 Excavation Shoring

During the excavation activities, personnel will not enter the excavation at any time. Shoring or
benching may need to be erected ensuring that the excavation sidewalls do not collapse. The
determination will be made as the excavation progresses. If any slumping or sidewall failure is
evident, then shoring and/or benching will be implemented.

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

4.3.3 Soil Excavation

Excavation activities will utilize the appropriate excavation equipment and a wheel loader to
assist with soil management. Workers exposed to vehicular or equipment traffic including
signalpersons, spotters or inspectors, shall wear high visibility apparel meeting American
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National Standards Institute/International Safety Equipment Association (ANSI/ISEA) 107 Class
3 requirements (USACE, 2003). All overburden soils determined to be clean will be removed
prior to the removal of the contaminated soils. The clean overburden soils will be temporarily
stockpiled for subsequent backfilling. Soil stockpiles will be managed as to not allow for any
material to be removed or transported off-site via wind or precipitation (Section 7, Waste
Management).

The contaminated subsurface smear zone is estimated to begin at 12 to 15 feet above the
groundwater table. Applicable HAFB SOPs for completing this excavation are located in
Appendix A of the Basewide Quality Assurance Project Plan (Bhate, 2003a). All contaminated
soils will be live loaded and directly transported to the FT-31 Base landfarm or previously
approved offsite disposal facility.

4.3.3.1 Soil Screening

Throughout the excavation, observation of discoloration and unusual odors will be documented.
Potential PCSs will be field screened for petroleum hydrocarbon contamination using the
SiteLAB® Analytical Test Kit Ultraviolet Flourometer for petroleum hydrocarbons in accordance
with the UVF-3100 Operating Manual (included as Appendix E of this Work Plan). Excavated
soil will be segregated in the field based on visual observation, headspace readings, and onsite
analysis of TPH with laboratory confirmation. Soils that demonstrate a field screened TPH
concentration above 940 mg/kg exceed the regulatory limit for PCS and will be managed in
accordance with Section 7, Waste Management, of this Work Plan. Soils demonstrating a
concentration below 940 mg/kg will be stockpiled for backfill once the excavation is complete.
All soil stockpiled for backfill will undergo laboratory analysis to verify that no TPH hazardous
constituents (e.g., VOCs and SVOCs) in excess of NMED residential soil screening levels are
present. The excavation sampling quantities and analyses are summarized in Table 4-1.

The field screening incorporates the initial screening for the segregation of the excavated soils
between contaminated and un-contaminated and the corresponding Quality Assurance/Quality
Control (QA/QC) confirmation and validation analyses. The soil screening is comprised of three
phases: 1) initial field screening, 2) field confirmatory, and 3) laboratory validation. These steps
are detailed in Section 5, Excavation Soil Sampling and Analysis, of this work plan.

4.3.3.2 Soil Segregation

The 940 mg/kg action level for PCS is found listed in Table 2b of the NMED Residential Direct
Exposure Limit for kerosene and jet fuel in the TPH Screening Guidelines, November, 2005
(included in Appendix F of this Work Plan). This cleanup level is part of a previous agreement
between HAFB and NMED. The concentrations for the TPH carbon fractions will be summed
for the total TPH value as the comparison to the NMED TPH allowable limit of 940 mg/kg for
kerosene and jet fuel contaminated PCS.
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The un-impacted soils are the overburden soils which have historically demonstrated no
contamination and the source of the contamination is not from a surface release. These soils will
be determined during the first phase of excavation covered under this VCM Work Plan.
Suspected contaminated soils are those primarily within the smear zone. These are typically
contained in a 1 to 2 foot zone above the contaminated soils. The contaminated soils are those
that are definitively contaminated as validated by laboratory analytical data. Suspected
contaminated soils will be handled as though they are contaminated, directly loaded, and
transported to the FT-31 Landfarm for treatment or stockpiling.

4.3.3.3 Confirmation Soil Sampling

After the excavation is complete, and all suspected petroleum contaminated soils have been
removed, sidewall confirmation samples will be collected. Samples will be collected using the
bucket of the back-hoe. A soil sample will be obtained from the interior of the bucket to
minimize the potential for outside source contamination. Samples will be collected at a
minimum frequency of 2 per 18 linear feet (In ft) per side wall at mid-depth of the contamination
zone. At a minimum, 1 sample per side wall will be collected for side walls less than 18 In ft.

4.3.4 Excavation Backfilling and Compaction

Clean soils will be obtained for backfill as needed from the HAFB borrow area or FT-31
Landfarm. Backfill adjacent to any and all types of structures shall be placed and compacted to
at least 90 percent laboratory maximum density for cohesive materials or 95 percent laboratory
maximum density for cohesionless materials to prevent wedging action or eccentric loading upon
or against the structure. The material shall be placed in successive horizontal layers of loose
material not more than 8 inches in depth. Compaction shall be accomplished by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved
equipment. The compaction of the final two base lifts will be confirmed by determination of the
soil density via an in-place nuclear or similar method per ASTM Method D 2922 (located in
Appendix G of this Work Plan). If applicable, the final 12-inches of backfill will adhere to the
specifications of Subgrade Preparation found in UFGS Section 02770A Concrete Sidewalks and
Curbs and Gutters (located in Appendix H of this Work Plan).

4.3.5 Soil Disposal

Contaminated soils exceeding 940 mg/kg of TPH will be transported to the permitted FT-31
Landfarm for treatment/processing, or stockpiling. Prior to the mobilization of the excavation
effort, if the permitted base landfarm is at operational capacity, disposal of the soils will be to a
previously approved off-site facility. Soils will be handled, transported, and managed in
accordance with the NMED guidelines and respective facility’s requirements.
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4.3.6 Site Restoration

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

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

Sections 1.1 through 1.3 Sections 2.2.2 and 2.2.3
Section 1.6.2 Sections 3.7.1.1 and 3.7.1.3

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

Table-5-1 provides the analytical methods and container requirements for samples collected for
offsite laboratory analysis. The rationale, methods, and frequency for screening samples was
previously detailed in Table 4-1.

5.1 Excavation Sampling

The excavation soil sampling requirements, detailed in Table 4-1, include field screening of
overburden soils with headspace analysis via an OVA and SiteLAB® UVF, laboratory analysis of
stockpiled soils for backfill characterization purposes, and excavation confirmation samples to
denote the extent of excavation. Excavated soil that is suspect or visibly contaminated will be
directly loaded into trucks and transported to the FT-31 Landfarm for treatment.

5.1.1 Overburden Field Screening

At the beginning of excavation activities initial field screening (headspace analysis with an
OVA) will be performed on overburden soil at a frequency of one per every 25 cubic yards of
excavated soil. If the headspace analysis reveals the presence of significant contamination (>300
ppm on the OVA), the soil will be transported to the FT-31 Landfarm for treatment. Otherwise
the overburden soil will be stockpiled on site for backfill purposes. Every 50 cubic yards of
stockpiled soil will undergo confirmatory field TPH analysis with the field fluorometer
(SiteLAB® Analytical Test Kit UVF-3100A) in accordance with the Operating Manual (included
in Appendix E of this Work Plan). From these samples, final QA confirmation analysis in
accordance with the NMED specified gas chromatogram (GC) methods will be accomplished via
a fixed-base laboratory.

5.1.2 Overburben Stockpile Sampling

For backfill characterization purposes, laboratory validation sampling will be performed at a
frequency of one sample per every 200 cubic yards of stockpiled overburden soil. The samples
will be analyzed for TPH (DRO, GRO, ORO), VOCs, and SVOCs. Laboratory analyses will be
completed at an expedited turn-around time of 24 hours.

5.1.3 Excavation Confirmation Sampling

Excavation confirmation samples will be collected at a frequency of two per 18 linear feet (In ft)
per side wall at mid-depth of the contamination zone. At a minimum, one sample per side wall
will be collected for side walls less than 18 In ft. Analytical confirmation sampling from the
bottom of the excavation is not required because the excavation will be terminated at one to two
feet below the water table. Samples will be analyzed by a fixed-base laboratory for TPH, -DRO
and —~GRO, using USEPA Method 8015M, VOCs (USEPA Method 8260B), and SVOCs
(USEPA Method 8270C). If any single sample demonstrates an exceedance of NMED
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residential soil screening levels (SSLs), excavation will continue along that face or to greater
depth until field screening deems termination with re-evaluation via laboratory confirmation
analysis.

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

5.1.4 Analytical Methods

Each laboratory soil sample (including the field duplicates) will be analyzed for their respective
analytes in accordance with Table 5-2. Samples will be analyzed for BTEX, as VOCs, by
Method 8260B, SVOCs, by Method 8270C, and TPHs by Method 8015M.

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

The objective of the excavation activities presented is to remove the remaining PCS from the SS-
61 source area to support closure of the site. Data collected as a result of field screening will be
evaluated based upon the DQO’s for the project. The results from the offsite laboratory
confirmation samples from the sidewalls of the excavation will be evaluated to determine
whether excavation activities at the site have removed the contaminated soil to the point where
there is an acceptable risk due to exposure at the site. If the completed evaluation indicates an
acceptable risk, then no further excavation will be required and the site can be considered for
closure with no further action.

6.1 Evaluation of TPH

Based on the direction provided by NMED, pertaining to the remediation of petroleum-impacted
sites at HAFB, a TPH screening level of 940 mg/kg will be used to evaluate the data provided by
the offsite analytical laboratory. The 940 mg/kg action level for PCS is the Residential Direct
Exposure Limit for kerosene and jet fuel that is listed in Table 2b of the NMED TPH Screening
Guidelines, November, 2005 (included in Appendix F of this Work Plan).

6.2 Evaluation of VOCs and SVOCs

For any VOCs or SVOC:s that are detected in excavated soil, the concentration will be evaluated
against the screening levels provided in the revised NMED guidance document Technical
Background Document for Development of Soil Screening Levels, Revision 4.0, June 2006,
(NMED, 2006). Tables containing the SSLs from this guidance document are provided in
Appendix J. Laboratory data for each collected soil sample will be compared to these SSLs.

6.3 Risk Based Evaluation

Subsequent to the investigative and excavation activities detailed in this work plan, a risk based
evaluation will be performed to ensure that the risks to future receptors are acceptable at SS-61.
The risk based evaluation will be included in the Site SS-61 Closeout Report. The following
sections present the various steps that will be included in the risk assessment.

6.3.1 Review of Available Analytical Data

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

Following a review of available data, the CSM will be revised. This includes (i) re-assessing the
distribution of chemicals of potential concern (COPCs) in soil and groundwater, (ii) verifying
current and future land use, and (iii) verifying site stratigraphy and hydrogeology. To date, the
COPCs identified in soil and groundwater at SS-61 are benzene, toluene, ethylbenzene, xylenes,
and 1-2-dichloroethane. However, additional COPCs may be identified during the review of
data collected during the source investigation.

6.3.3 Development of the Exposure Model

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

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

Media of concern included surficial soil, subsurface soil, soil to depth of construction, and
groundwater. Based on current information available for SS-61, receptors include (i) a current
and future commercial/industrial worker, and (ii) a future construction worker. Complete routes
of exposure for each media of concern/COPC/receptor combination will be identified based on
the above information.

6.3.4 Preliminary Screening Evaluation

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

6.3.5 Calculation of Site-Specific SSLs

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

Carcinogenic toxicity values (Slope Factors),
Non-carcinogenic toxicity values (Reference Doses),
Exposure Factors, and

Fate and Transport Parameters.
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Default toxicity values and exposure factors will be obtained from Tables C-1 and B-1
(respectively) of the Technical Background Document for Development of Soil Screening Levels,
Revision 4.0 (NMED, June 2006). Site-specific fate and transport parameters will be obtained
from available reports for the site. Using the above information, site-specific screening levels
will be calculated using equations presented in the Technical Background Document for
Development of Soil Screening Levels, Revision 4.0 (NMED, June 2006).

6.3.6 Site-Specific Screening Level Evaluation

The site-specific screening levels will be compared with the representative concentration of each
COPC in each media of concern. If any COPC exceeds its respective site-specific screening
level, target levels for the COPC will be developed during the risk-based evaluation.
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7 WASTE MANAGEMENT

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

7.1 Excavated Soil
7.1.1 Clean Soils — Stockpiles

The clean soil stockpiles will be constructed in accordance with best management practices to
mitigate soil loss due to erosion, wind, and run-off. They will employ the use of a plastic liner,
straw bales for berming or silt fencing and a cover. Soils will be placed on thick plastic sheeting
within a constructed berm for protection from off-site transportation by wind and rain until
characterization is complete. If laboratory analysis indicates concentrations are below the SSL
for TPH of 940 mg/kg, and the SSL for each individual VOC and SVOC constituent, the
stockpiled soil will be used as backfill once the excavation activities are complete.

7.1.2 Contaminated Soils — Base Landfarm

Excavated contaminated soils will be handled in accordance with Sections 4 and 5 of this Work
Plan. Contaminated soils will be live loaded and transported to the selected location for
treatment/disposal; either the FT-31 Landfarm or an offsite subcontractor location.

7.2 Decontamination Water

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

7.3 Personal Protective and Disposable Sampling Equipment

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

7.4 Construction Rubble

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

Revision Date: August 2006 Revision No. 00 7-1
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8 PROJECT QUALITY ASSURANCE

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

8.1 Standard Operating Procedures

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

8.2 Sample Identification

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

8.3 Project Documentation

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

8.3.1 Sample Documentation

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

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

e Date and time

e Sample identification number

Project number

Sampler name

Preservative (if any)

Analysis

Map or schematic of sampling location

Revision Date: August 2006 Revision No. 00 8-1



If no map of sampling locations is available prior to sampling, a drawing of the site will be
sketched on the left page of the field logbook to provide an illustration of all sampling points.
Measured distances from sampling points to a fixed reference point will be recorded.

8.3.2 Field Logbook

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

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

The following general requirements apply to tield logbooks:

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

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

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

8.3.3 Field Analytical Data

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

8.3.4 Data Reporting

Data obtained during the excavation, confirmation or field screening samples, will be reported
according to the Basewide QAPP (Bhate, 2003a). In accordance with USACE EM200-1-6, the

8-2 Revision No. 00 Revision Date: August 2006



investigative data 1s classified as definitive data. The data will be generated using rigorous,
analyte-specific analytical methods where analyte identifiers and quantitations are confirmed and
QA/QC requirements have been satisfied. For this project, regular, field duplicate, and MS/MSD
samples are to be collected concurrently. The data will meet the objectives of the project for
level of accuracy and precision required, intended use of the data, analytical methods, time
constraints, and allowable decision errors. Risk evaluation and sampling results will be tabulated
and summarized in the VCM report for the site. An ERPIMS submittal is not required for the
excavation phase of this project.

Revision Date: August 2006 Revision No. 00 8-3
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9 HEALTH AND SAFETY REQUIREMENTS

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

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

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

Excavation depths are expected to exceed 4 ft, and be less than 20 ft; therefore sidewall benching
may be required.
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10 ORGANIZATION AND SCHEDULE

Mr. Jim Moore, Professional Geologist (P.G.), will serve as the Bhate Field Manager during the
additional investigation phase of this VCM project. During the corrective measures (excavation)
phase of the project at SS-61, Mr. John Hymer will serve as the Bhate Site Manager and as the
Site Safety and Health Officer (SSHO) overseeing and directing all excavation and soil screening
and confirmation sampling activities. Mr. Hymer will also provide on-site management of any
sub-contractors for the project. Mr. Moore is also the Bhate Project Manager and will ensure
required project documents, permits, contractual agreements, and other program tasks are
completed. Key project personnel are listed in Table 10-1. The additional investigation and
excavation activities are anticipated to begin in the Fall 2006 and will last approximately 6
weeks.
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ATTACHMENT A

SS-61 NOTICE OF DEFICIENCIES (HWB-HAFB-05-007
AND HWB-HAFB-05-008)
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State of New Mexico
ENVIRONMENT DEPARTMENT
Huzardous Waste Burean
2905 Rodeo Park Drive East, Building 1
Kanta Fe, New Mevico §7305-6303
Telephone (503) 428-2500

Fax (508} 428-2567
BILL(;?’ISf;aﬁ?sQN WRBL PR Sttt i S

CERTIFIED MAlL
RETURN RECEIPT REQUESTED

Fanuary 17, 2000

Cldef,
Fowirpnumne
49 CES/CEV

550 Tabosa Ave.

Holloman AFB, NM B83130-8458

SUBJECT: NOTICE OF DEFICIENCY: ADBITIONAL GROUNDWATER
MONITORING WORK PLA\I FOR SS-61 (AODC 10613, MAY 2005
HOLLOMAN AIR FORCE BASE EPA ID NO, NM6572124422
ITWB-HAFB-05-008

Prear Ma. Hartall:

The New Mexico Environment Department (NMED]) has veviewed the subject docwment, which
was subnutted to

d the establishment of a groundwater sampling pro
ce Base (HAFB) as directed by the NMED. This wo
Lll‘ul mmuaf’mn (MNAI

e @l «1& \\ 61 at

plan
a5 a vi ai §t curfente e

B8 TEVIBIONS AR NECoss
required to address betore the Work Ii’lazm can hs a -);::w v Ld_



beds, Debbie Hartell
January 17, 2006
Page 2 of 4

Lak

WORK PLAN DEFICIENCIES

ee was advised that 3 sepaate plume of 1
hle source Jocated to the easbsoutbeast
. NMED required that the Permittee perlt
TCE plume. This paragraph of the work
ed as.a : e

work plan), the Pen
(TCE} might emanate
che amnmmr ng weall \T R/

RCRA F zumv imf«agh&amn st]\ me anﬂ}IHdl in response o

Deficiency.

This Secti

m and Table indicate that only 10 field samples would be collected per
samipling event. However, sampling of 11 monitoring wells is proposed.

HAFB must provide clarification of this apparent discrepancy.

Page 2-1, Section 2.1, Groundwater

Sampling

This Seenon indicates that monitoring well MW-04 wag added to the monitoring
program. Due to this well’s close proximity to MW-06 and its historieally low h.-\*ni‘w nf
contaminants. This well shall be deleted from the monitoring program and rep|
monttoring well MW-07 to provide monitoring of the western pe

This 15 in addition to the other 10 wells 1o be monitored.

iphery of the ;\lumc

This Section also indicates that monitoring wells will be sampled twice per year for two
E’d‘t‘ls' f'm' Ihe N\"EFD 1‘0 C{"x{t‘{idt‘l’ "\ff"vi A asa "izib e cnn'ectivc measare at m‘m

Page 3-1, Section 3.0, Groundwater Monitoring Report

Fhis Section indicates that Monitoring Reports would be submitted, but it does not
indicate when the reports will be submitied,




Mg, Debbie Hartell
January 17, 2006
Page3 of 4

Reports for the two-vear sampling

on Paper entitled “General Reporting
paper is jovated on the NMED Hazwrdous

wivw mmenv.state.am.us/hwb/guidance html.

onitoring

HAFR is required to submit g umu'l v M
cyele, prepared in accordance with N
Requirements for GW Mum{or“mﬁ
Waste Bureay (HWEB) website at hitp.//

L¥y

B, Quality Assurance Project Plan Addendwm, Table 4-2, Summury of
atory OC 1 inits

?!Aﬁm

Table 42 pro s the Bstimated Quantitation Lipnts (RQLs), not Methad Delectic
L1 MDLSs), for the various constituents to be swmpled. The followin m@nts
have EQLs that ave higher than the groundwater quality standards establ by ths, MM
Water Quality Control Conpmission (INMWOQCC):

EQL. NMWOUC ‘wmnddi d
Constitaent fngfl)) {upily

1, 2-Dibromipethane (EDB) 0.1

Vinyl Chloride |

Benzotaipyrene 0.7

Iy | S

o
oy
fowed

The Permittee must ensure that the MDLs for these and all constitaents will be lower than
the NMWQCC Standards. Note also that the MCL for EDB js 0.00003 mg/lL.

6. The November 2003 Feasibility Study Work Plan for Spill Site $8-61 indicated in
Section 4.1.2, Groundwater Sampling Schedule, that monitoring w ‘11 MW-03 would be
monitored w ud\iy for the presence of free product for a period of one vear. There 1s no
indication in subsequent reports that this monitoring was ever conducted.

If this monitaring was conducted, the Permittee is required to provide the data and a
disenssion regarding the results. IF it was ot conducted, the Permittee is required 1o
conduct this monitoring for a period of one year and provide the results in the quarterdy
moniloring reports.  In the event that more than 1/8-inch of free product (non-aqueous
phase hqum} is discovered during & monitoring event, the Penmitiee must notify the
NMED within five calendar days.

Please respond to this Notice of Deficiency within thirty (30) calendar days of receipt of this
letter,
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Chief .
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o 1. Kieling,
W, Moats, NMED, HWF
C. Amindyas, NMED, HWB
D, Strasser, NMED, HWE
B, Teller, EPA, Reglon 6 (6PD-F)
D. Holmguist, HAFB

File: Reading and HAFR 2005
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State of New Mexico
ENVIRONMENT DEPARTMENT

Haozardous Waste Byreon

Sarta Fe, New Blexico 87505031
Yelephone (505} 428-2500
Fuax (503) 428-2567
BiLL RICHARDEON

GOVERNON L SV S P I S

Dﬁ‘ﬁéﬁﬂﬂ’%@f

CERT D MAILL
RETURN RECEIPT REQUES

YED

Samuary 2

&1z, Debbie Harlell

Chiet

Fryvironmental Flight

49 CRS/CEV

350 Tahoza Ave.

Holloman ATB, NM 88330-8458

SUBJECT: NOTICE OF DEFICIENCY: MONITORED NATURAL ATTENUATION
24 " FOR 85-61 (AOGC 1001), JUNE 2005
HOLLOMAN AIR FORCE BASE, EPA 1D¥ NMG572124422
HWB-HAFB-05-007

Dear Ms. Fhutell:

'ﬂ‘ae New Mexico Environment Department {(MMEDY) has reviewed the subject document, which

ymitted to-support the use of mooitored natural attenuation (MNAY as a corrective
meaxmrf: at Holloman Air Porce Base (HAFIY. BATB (the Permitiee) is hereby advised that for
the NMED to consider MNA as & viable corrective mieasure al this site, the Peemittee is required
to conduct quarterly monitoring and reporting for a two-year period. This monitoring shall be
conducted in accordance with the “Additional Groundwarer Monitoring Work Plan for 55-41
(AOC 0617, dated May 2003, and the subsequent NMED Notice of Deficiency dated January
17,2006, Sheuld substantial i unprm ement in groundwater quality not be shown dunng this two-
vear period, the Permiitoe shall be required m submit a Corrective Meagures Study (CMS8) that
proposes alternative remedies. W MNA s determined 1o be a potential remedy for this site, the
Permittee will need 1o proceed through the CMS process as outlined in Appendix 4-C of the
HAPFB Permt,

Based upon review of the MNA Report, NMED has noted the following deficiencies.




Ms. Debbie Hartell
Japrary 27, 2006
Page2of3

CONSHHE,
iim,.m st

REPORT B

2. Analytical results obtained duning the
ions of volatile organic compounds {(VOCs) in mnmiormu well MW-03 had
d substantially between the April 2004 and Januaary 2005 sampling events. The
tollowing table provides these conceniiations {in /Ly

hydmtmﬁcwm Fieie ihm i fjxfhm ot fmm ol

i. Aua}}twizi mauita a;humu,d dmmg thg, 20045 quuterly  sampling

: ' : dnd chloride are very dilferent belwe
ing wells MW-04 and M
toring wells MW-01, MW-03 and MW-00.

events for total
ey sappling
A% may be in a

equired tosubmibadisensston o this possibility and, if this seenario is
e,

200445 quarterly sampling events indicate that

MMWOCL Agpril Jane Sepltember | - Junuary
Constituent Standard a)!ﬁd 2004 04 4965
Benzeng 1 10,600 12,600 16900
Ethylbenzone 73 o 295 agu
Toluene 75 734 1,950 3460 4,460
Kylenes 620 1,870 3,050 4,150 4,370
! 2-dishlorosthane (DO i N 395 477 502

ND - Mop-Tleteot

This increase in concentrations may Indicate that a source of VOCs is stil present at the
subject siie. Various docwments submitted for this site refer to the possible presence of
an oil and waler separator at the southeast comer of Building 1979 and 2 concreie sump
1{;@&& at e rmrthw it comer of Building 1079, Nope of the documents submitted
indic : TG ever l[l&'L.“wUx_,dlLd as a possible source nor wag the

The Permittce is required to submit g discussion regarding the status of these structures
and their poter nuing source of VOO contamination at this site. This
discussion must nclude a figure depicting the locations of these structwres.  Depending
on the response, NMED may require additional soll investigation at these two locations,

el fo act a8 4 co

Ll
se respond fo this Notice of Deficiency within thirty (30) calendar days from the date you
eive this letter.
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Table 3-1
DPT Soil Sampling and Analysis
S$S-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

YOG EPA 82608

3 2 4

SVOC EPA 8270C 3 2 0

RCRA 8 Metals EPA 6010B/7471A 3 2 0

DRO EPA 8015M 3 2 0

GRO EPA 8015M 3 2 0

ORO EPA 8015M 3 2 0

Moisture Content EPA 160.3M 0 0 0

Dry Bulk Density ASTM D2937 0 0 o]

Specific Gravity ASTM D1429 0 0 0
Fractional Organic Carbon Content ASTM D2974 0 0 0

Notes:

ASTM = American Society for Testing and Materials
EPA = Environmental Protection Agency

MS/MSD = Matrix Spike/Matrix Spike Duplicate
VOC = Volatile Organic Compounds

SVOC = Semi-volatile Organic Compounds

RCRA = Resource Conservation and Recovery Act
DRO = Diesel Range Orangics

GRO = Gasoline Range Organics

ORO = Oil Range Organics

* Estimated, one trip blank will accompany every shipment of VOC samples




Table 3-2
DPT Groundwater Sampling and Analysis
S$S-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

VOC 8260B 2 1 2 22

SvOC 8270C 2 1 0 18

RCRA 8 Metals | 6010B/7470A 15 2 1 0 18

DRO 8015M 15 2 1 0 18

GRO 8015M 15 2 1 0 18

ORO 8015M 15 2 1 0 18
Notes:

EPA = Environmental Protection Agency

MS/MSD = Matrix Spike/Matrix Spike Duplicate

VOC = Volatile Organic Compounds

SVOC = Semi-volatile Organic Compounds

RCRA = Resource Conservation and Recovery Act

DRO = Diesel Range Orangics

GRO = Gasoline Range Organics

ORO = Oil Range Organics

* Estimated, one trip blank will accompany every shipment of VOC samples



Table 3-3
Monitoring Well Groundwater Sampling and Analysis
S$S-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

VOC 8260B 16 2 1 2 21
SVOC 8270C 16 2 1 0 19
RCRA 8 Metals | 6010B/7470A 16 2 1 0 19
DRO 8015M 16 2 1 0 19

GRO 8015M 16 2 1 0 19

ORO 8015M 16 2 1 0 19

TDS 160.1 16 2 1 0 19

Notes:

EPA = Environmental Protection Agency

MS/MSD = Matrix Spike/Matrix Spike Duplicate

VOC = Volatile Organic Compounds

SVOC = Semi-volatile Organic Compounds

RCRA = Resource Conservation and Recovery Act

DRO = Diesel Range Orangics

GRO = Gasoline Range Organics

ORO = Qil Range Organics

TDS = Tota!l Dissolved Solids

* Estimated, one trip blank will accompany every shipment of VOC samples



Table 3-4
Sample Containers by Sample Media

S$S-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

ANALYTE GROUP
(Method)
MEDIA
TPH RCRA 8 .
DRO/GRO/ORO (:Z%gg) (i’;‘z’?fé Metals T°‘a's'3'“s§:"’ed
(8015M) (6010B/7471A)
8 oz glass jar Encore 4 o;egl;rlass 8 oz glass jar NA
Soij J
1 3 1 1 NA
40-mL vials 40-mL
Croundwater (pre-tared) vials 1-L amber 1-L amber 1-L amber
1 3 1 1 1
Notes:

TPH = Total Petroleum Hydrocarbons

DRO = Diesel Range Organics

GRO = Gasoline Range Organics
ORO = Oil Range Organics

NA = Not Applicable
mL = Milliliter
L = Liter




Table 4-1

Excavation Sampling Quantities and Analysis

S$S-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

N . Requested
Sample Contamination Estimated Method/
Type Profile Purpose Frequency Quantity Analyses Anﬁ:‘ﬁsees
Initial Field Every 25 20 OVA/
Overburden Un-lgpacted Scrgenlng cu yds VOCs Real Time
oils Field Every 50 10 UVF / TPH
Confirmatory cu yds
. . Backfill Laboratory/
Stock Pile Un-impacted Characterization Every 200 3 TPH, 24 hours
(Overburden) Soils (Lab validation) cu yds VOCs, and
SVOCs
2every 18in
ft, at mid-
Clean wall depth within Laboratory/
Excavation denoting extent Closure contamination 44 TPH, 7 days
Confirmation of excavation zone, VOCs, and
minimum of 1 SVOCs
per side wall if
<18Inft
Notes:

cu yds = Cubic yards
In ft = Linear feet
TPH = Total Petroleum Hydrocarbons
VOCs = Volatile organic compounds
SVOCs = Semi-volatile organic compounds
UVF = Ultraviolet fluorometer
OVA = Organic Vapor Analyzer




Table 5-1

Excavation Sample Collection Information

S$S-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

TPH = Total Petroleum Hydrocarbons
VOCs = Volatile Organic Compounds

SVOCs = Semi-Volatile Organic Compounds
TCLP = Toxicity Characteristic Leaching Procedure

Soil ANALYTE METHOD
Collection
Information voC SVOC TPH Soil TCLPVOC | TCLP SVOC TCLP Metals
(8260B) | (8270C) (8015M) Moisture | (1311/8260B) | (1311/8270C) | (1311/6010/7000)
40z Non-preserved 8 0z
Container Encore lass iar 40-mL vial \ass iar 8 oz glass jar | 8 oz glass jar 8 oz glass jar
9 J (Terra-core) 9 J
Container
Quantity 3 L 1 L L 1 L
Holding Time | 48 hours 7 days 7 days 14 days 14 days 14 days 180 days
~*lotes:
. 2=0unce
mL = Milliliter




Table 5-2

Excavation Sample Analysis and Methodologies

SS5-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

Analysis Soil and Groundwater
BTEX (VOCs) EPA Method 8260B
PAH (8VOCs) EPA Method 8270C
TPH (GRO/DRO/ORO) EPA Method 8015M
TCLP VOCs EPA Method 1311/8260B
TCLP SVOCs EPA Method 1311/8270C
TCLP Metals EPA Method 1311/6010/7000

Notes:

BTEX = Benzene, toluene, ethylbenzene, and xylenes
TPH = Total Petroleum Hydrocarbons

VOCs = Volatile Organic Compounds

SVOCs = Semi-Volatile Organic Compounds

GRO = Gasoline Range Organics

DRO = Diesel Range Organics

ORO = Oil Range Organics

TCLP = Toxicity Characteristic Leaching Procedure
PAH = Polynuclear Aromatic Hydrocarbons

EPA = Environmental Protection Agency



Table 7-1

Proposed Waste Streams

S5-61 Soil Remediation
Voluntary Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361.01.02

Waste Stream

Activity

Debris

Equipment
Decontamination

Excavation

Note:

PPE = Personal protective equipment




Key Personnel and Responsibilities

Voluntary Corrective Measures Work Plan

Table 10-1

§S-61 Soil Remediation

Holloman AFB, New Mexico

Bhate Project No. 9050361.01.02

Name

Project Title/Assigned Role

Phone Numbers

Mr. John Hymer

Site Manager/SSHO

Work: (505) 491-9171

Mr. Jim Moore, P.G.

Field Team Leader/Senior Geologist
(Additional Investigation)

Work: (303) 929-4840

Mr. Frank Gardner, P.G.

Bhate Program Manager

Work: (303) 386-6454

Mr. Jim Moore, P.G.

Project Manager

Work: (303) 929-4840

Mr. Brian Muller, CIH, CHMM

Health and Safety Specialist

Work: (205) 918-4000

Notes:
P.G. = Professional Geologist

SSHO = Site Safety and Health Officer

CIH = Certified Industrial Hygienist

CHMM = Certified Hazardous Materials Manager
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Appendix A-1

Draft Final Phase | and Phase Il RCRA Facility Investigation Report
Site AOC-1001, Holloman Air Force Base, New Mexico, Foster
Wheeler Environmental Corporation and Groundwater
Technology Government Services, Inc., December 1997.

Revision Date: August 2006 Revision No. 00 Appendix A-1



DRAFT FINAL
PHASE I AND PHASE II
RCRA FACILITY INVESTIGATION REPORT
SITE AOC-1001
HOLLOMAN AIR FORCE BASE, NEW MEXICO

Prepared for:

49 CRS/CEVR
Holloman Air Force Base, NM

and
HQ ACC/ESVR
Langley Air Force Base, VA

Prepared by:

Foster Wheeler Environmental Corporation
143 Union Blvd., Suite 1010
Lakewood, Colorado 80228-1824

Groundwater Technology

and Government Services, Inc.
2501 Yale Blvd,, S.E.
Albuquerque, New Mexico 87106

Under Contract No. DACW-45-94-D-0003
Delivery Order 8, Work Authorization Directive 29
U.S. Army Corps of Engineers
Omaha District
Omaha, Nebraska

December 1997

HAFB\AOC1001.RPT
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Hollorian Air Porce Bage

‘ Section 2.0 RFI at Sie AQC-1001
RFI Report
Site AQC-1001
TABLE 2-1
SOIL VAPOR SURVEY ANALYTICAL RESULTS
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
JUNE 19%6
C ] mep | ertens,
» BTEX | TOLUENE | XYLENES | 018 UNDECANE
SAMPLE NO, e s () (g (Bg)
120467 0 0 0 026 026
120513 1.12 0.80 032 <MB <MB
Samples analyzed by thermal desorption, gas chromatography, mass selective detection
Only those compounds with concentrations above the method blank are reported in
table. Method blank “BLK1" contained 0.10 pg C11, C13, and C15 and 0 10 pg
undecane.
<MB

HE

Indicates compound detected at concentration less than method blank concentration
Micrograms

Revision 0

December 1997
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Hollormn Alr-Poree Base

Section 2.0 RELat Site AQC-:1001
RFI Report
Site AOC-1001
. .. TABLE2:2
SOIL ANALYTICAL RESULTS

FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO

PHASE I RFI, JUNE 1996
EXPLOSIVES,
o SAMPLEDERTH |  VOUs (BPA 82604) (EPA.8330)
SAMPLE 10 @ “(ihg) (glke)
1001-DP01-9-12 9-12 <RL <QL
1001-DP01-15-18 15-18 <RL <qL
1001-DP01-18-21 18-21 <RL <QL
1001-DP02-9-12 9-12 <RL <QL
1001-DP02-15-18 15-18 ’ <RL <QL
1001-DP02-18-21 . 1821 <RL <QL
1001-DP03-9-12 9-12 <RL <QL
1001-DP03-15-18 1518 <RL <QL
1001-DP03-18-21 18-21 <RL <QL
1001-DP04-9-12 9-12 <RL <qQL
1001-DP04-15-18 15-18 <RL <QL
1001-DP04-24-27 24-27 <RL <QL
1001-DP05-9-12 9:12 <RL <QL
1003-DP05-12-15 12-15 <RL <QL
1001-DP05-15-18 15-18 <RL <QL
1001-DP06-6-9 69 <RL <qQL
1001-DP06-12-15 12-15 <RL «QL
1001-DP06-18-21 18-21 <RL <QL
1001-DP07-5-12 9-12 <RL <QL
1001-DP0O7-15-18 15-18 <RL <QL
1001-DP07-18-21 18-21 <RL <QL
1001-DP08-9-12 9-12 <RL <QL
1001-DP0O8-15-18 15-18 <RL Tetryl 1,000
TNT 1,000

Revision 0 December 1997
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Hollomian Alr Pores Base

: Section:2 0. R dt Site AGC-1001
RF1 Réport
Site ADC-1001 3
TABLE 2-2 (Concluded) -
SOIL ANALYTICAL RESULTS ~
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
PHASE 1 RFI, JUNE 1996
_ o . EXFLOSIVES
N SAMPLE BEPPH VOCs (EPA2604) (EPA 8330)
SAMPLE 1D m (ki) Quglkp)
1001-DP0B-21-24 21-24 <RL <QL
1001-DP09A-18-21 18-21 <RL <QL
1001-DP0%A-21-24 21-24 Methylene chloride 13 ¥ <qQL
1 1001-DP0%A-24-27 24-27 Methylene chloride 17 <QL
1001-DP10-18-21 18-21 Methylene chloride 10 <qQL
1001-DP10-21-24 21-24 Methylene chloride 15 <QL
1001-DP10-24-27 24-27 Methylene chloride 17 <QL
1 Only detected constituents are presented in the table,
I Methylene chloride detected in method blank at 3.86 pg/
< Indicates compound not detected at or above the RL N B },
QL Quantitation hmst st
RL Reporting himit
TNT 2,4,6-Trinitrotoluene
ug’kg Micrograms per kilogram
VOCs Volatile organic compounds
Revision 0 December 1997 M\
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Holloman Air Force Base

Section 2.0 RFI st 8ite AOC-1001
RFI Report
Site AQC-1001
TABLE 2-3
SOIL ANALYTICAL RESULTS
FOR AOC-1001
~ HOLLOMAN AFB, NEW MEXICO
PHASE II RFI - MOBILE LABORATORY
MAY 1997
, ’ T yocs
SAMELE DEPTH (EPA Modified 8010/8020)
SAMPLE ID Lo, D (ﬁtﬁﬂf@
AOC-1001 DP-11 16-19 16-19 ND
AQC-1001 DP-11 16-15DUP 16-19 ND
AOQC-1001 DP-12 16-19 16-19 ND
AOC-1001 DP-13 No Sample NA
AOC-1001 DP-14 No Sample NA
AOC-1001 DP-15 18-21 18-21 ND
AOC-100] DP-16 12-15 12-15 ND
AOC-1001 DP-17 14-17 14-17 ND
AOC-1001 DP-18 19-22 16-22 ND
AOC-1001 DP-18 19-22DUP 19-22 ND
AOC-1001 DP-19 No Sample NA
AOC-1001 DP-20 No Sample NA
AQC-1001 DP-22 11-12 11-12 Benzene 29.4
: Ethylbenzene 6.54
Kylenes 203
AOC-1001 DP-23 17-20 17-20 Benzene 036
Xylenes 0.07
AQC-1001 DP-24 17-20 17-20 ND
AOC-1001 DP-25 No Sample NA
1 Only detected constituents are presented in the table
DUP Duplicate sample
mg/kg Milligrams per kilogram
NA Not analyzed
ND Not detected at the detection limit
VOCs Volatile organic compounds
Revision 0
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Holloman Air Force Bage

Section 2.0 RF1 4t Site AQC-1001

RFI Report
Site AOC-1001
‘. . TABLE24 . |
SOIL ANALYTICAL RESULTS
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
PHASE I RFI - FIXED-BASE LABORATORY
MAY 1997
VOCs
SAMPLE DEPTH {(EPA 8010/80214)
SAMPLEID , (&t ‘ (gl

AOCI1001DP11 16-19 <RL

AQC1001DP18 19-22 <RL

MWAOC-] 30-32 <RL

MWAOC-2 20-22 benzene 32

MWAOC-3 18-20 benzene 330
toluene 24
ethylbenzene 7.4
xylenes 85
1,2-DCA 37

MWAOC-4 15-17 <RL

1 Only detected constituents are presented in the table

< Indicated compound not detected at or above the RL

1,2-DCA 1,2-Dichloroethane

RL Reporting limit

ugkg Micrograms per kilogram

) VOCs Volatile organic compounds
Revision 0
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Houuman Air Force Base

Section 2.0 RFT-at Si&:{,v’\.'-lﬂ(ﬁ

RFI Report
Site AOC-1001
TABLE 2-5
GROUNDWATER ANALYTICAL RESULTS
FOR AOC-1001
HOLLOMAN A¥B, NEW MEXICO
PHASE 1 RFI, JUNE 1996
ANALYTES 1001- | 1001 1001- 1601~ 1001- 1001- 1001- 1001 1001- 101
: 4 GPBE | Groz GPO3 GPo4 GPos GPis GPa7 GP08 EPIYA GP10
VOCs - EPA Method 8260A (ng/)
Benzene <5.0 7,200 3,400 96 <5.0 6,000 1,500 570 80 <5.0
Ethylbenzene <50 850 <5.0 <50 <5.0 <50 <5.0 <5.0 <50 <50
Toluene <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Total xylenes <5.0 13 31 <5.0 <50 18 <5.0 <50 <50 <50
1,2-Dichloroethane <5.0 <5.0 <50 <5.0 140 <50 <5.0 <50 18 <5.0
Explosives - EPA Method 8330 (ng/l)
All constituents <QL <QL <QL <QL <QL <QL <QL <QL <QL <QL
1 Only detected constituents are presented in the table.
< Indicates compound not detected at the stated reporting limit or quantitation it
QL Quantitation limit
pg/l Micrograms per liter
VOCs Volatile organic compounds
3
Revision 0 December 1997
2-17
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Holloman Air Force Base

Section 2.0 ST at Site AOC-1001

RFT Repornt
Site AOC-1001
TABLE 2-6
GROUNDWATER ANALYTICAL RESULTS - DPT POINTS
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
PHASE II RF], MAY 1997
ANALYTES AOC-1001 | ADC-1001 | AOC-1003 | AOC-1501 AOC-1001 § AOC-1001 | AGC-1001 } AOC- | AOC-I60L | AOC-1001 :&0(&1001‘
GP-11? [GP-11Dup{ GP-I2 [GP-i2Dap| GP-13 GP-14 GR-15® H01® GP-17 GP-18 | GP-18Dup
B IR T . . . GPI6
VOCs - EPA Method 8010/8020 (tg/) (Mebile Laboratory)
Benzene 7.9 10.1 1,900* 2,200 704 1,420 28 4,080 3,900 <1 <]
Ethylbenzene <1 <] <t <50 <1 <1 <1 308 40 <1 <]
Toluene <1 < <1 <50 <] <] <1 2,600 <] <} <1
Total xylenes <] <1 <1 <50 49 30 <1 2,400 17 <} <1
1,2-Dichloroethane 87 104 118* 102 47 60 38 178 315 <] <1
Trichloroethene <l <l <1 <50 <1 <l 5.6 <l <1 <1 <1
Explosives - EPA Method 8330 (:g/) (Fixed-Base Laboratory)
All constituents ND NA ND NA ND ND ND NA NA NA NA
Revision 0 December 1997
2-18

{




Section 2.0 SI a1 Sie Qu +~1001

Hoga...an Air Force Base {

RFI Repont

Site AOC-1001

TABLE 2-6 (Continued)
GROUNDWATER ANALYTICAL RESULTS - DPT POINTS
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
PHASE H RFI, MAY 1997

&MLYIES AOC-HE | AOC-1081 ‘AOIC«H)G‘{‘ lAOéwIﬁﬂi &0(3-109"1 A0C-1061
. \ P19 GP2g o222 P13 GP-24 6P25
VOCs - EPA Method 8010A/8020A (pg/l) (Mobile Laboratory)
Benzene 922 59 8,640 640 5,100 <1
Ethylbenzene 336 <1 523 140 230 <1
Toluene <1 <1 3,620 460 1,030 <1
Total xylenes 6 <1 1,140 940 3,800 <]
1,2-Dichloroethane 13.1 <1 310 21 288 <1
Trichloroethene <1 14 <80 <1 <20 <]
Explosives - EPA Method 8330 (ng/T) (Fixed-Base Laboratory)
RDX NA NA 35 NA NA NA
Nitrobenzene NA NA 74 NA NA NA
1,3,5-Trnimtrobenzene NA NA 13 NA NA NA
Tetryl NA NA 1.6* NA NA NA
All other constituents NA NA ND NA NA NA

Revision 0 December 1997
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Holloman Aur Force Base

Section 2,0 SY at Site AGC-1001

RFI Report
Site AOC-1001
TABLE 2-6 (Concluded)
GROUNDWATER ANALYTICAL RESULTS - DPT POINTS
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
PHASE II RFI, MAY 1997
* Concentration is estimated
] Only detected constituents are presented in the table.
(O Split samples also analyzed at fixed-base laboratory (EPA 8010/8021A) Compounds detected include (jrg/):
DP-11 DP-15
methylene chlonde 36 chleroform 0.24
chloroform 11 1,2-DCA 53
1,2-DCA 57 1,1.DCA 041
benzene 14 TCE 14
1,3-dichlorobenzene 1.1
1,2-dichlorobenzene 89
benzene 4.6
ethlybenzene 0.21
) Semple also analyzed for gasoline, diesel, and o1l by Modified EPA Method 8015 (mobile laboratory) Only gasoline detected at
41,000 ug/.
< Indicates compound not detected at the stated reporting limit.
NA Not analyzed
ND Not detected to the sample detection lumit
ng/l Micrograms per kilogram
VOCs Volatile organic compounds
Revision O December 1997



Holloman Air Force Base

Section 2 0 SI at Site AGC-1001

RFI Report
Site AOC-1001
TABLE 2-7
GROUNDWATER ANALYTICAL RESULTS - MONITORING WELLS
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
PHASE I RF], JUNE 1997
ANALYTES ~ MW-29-05 | MWAOC-1 | MWADC2 | MWAGC-3 | MWAOC-4 | MYAOC.A DP
VOCs - EPA Method 8010/8020 (ug/)
Benzene 46 <RL 0.43 11,000 29 22
Toluene 0.81 <RL <RL 2,300 <RL <RL
Ethylbenzene 076 <RL <RL 65 0.53 <RL
Total xylenes 0.89 <RL <RL 5,800 232 3.2
Chloroform 0.26 <RL 2.5 3.6 0.52 0.29
1,2-Dichloroethane 210 <RL 1.8 940 38 3.4
1,2-Dichloropropane 040 <RL <RL 16 <RL <RL
Dibromomethane 0.30 <RL <RL 6.8 <RL <RL
cis-1,3- 0.27 <RL <RL <RL <RL <RL
Dichloropropene
trans-1,3- 0.22 <RL <RL <RL <RL <RL
Drchloropropene
Chlorobenzene 0.65 <RL <RL <RL <RL <RL
Chloromethane <RL <RL 0.22 <RL 020 <RL
1,1-Dichloroethane <RL <RL 1.1 <RL <RL <RL
Trichloroethene <RL <RL 45 18 <RL <RL
1,3-Dichlorobenzene <RL <RL 1.9 <RL <RL <RL
1,4-Dichlorcbenzene <RL <RL 1.2 <RL <RL <RL
1,2-Dichlorobenzene <RL <RL 53 <RL <RL <RL
Chloroethane <RL <RL <RL 54 <RL <RL
Bromoform <RL <RL <RL 16 <RL <RL
1 Only detected constituents are presented in the table.
< Indicates compound not detected at the stated reporting limit
DP Duplicate sample
RL Reporting Limit
vVOoC Volatile organic compounds
pgn Micrograms per liter
Revision 0
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Holloman Air Force. Base

Section 2.0 SF at Site AOC-1001
REI Report
Site AQC-1001
TABLE 2-8
GROUNDWATER LEVEL DATA
FOR AOC-1001
HOLLOMAN AFB, NEW MEXICO
1996-1997
" Well TOC : DTW (ft) Groundwatey Elevation (£f)
Elevation () - ‘
| 5124196 615797 6124196 615097
MW.29-G1 4103.42 25.71 24.85 4077 71 4078 57
MW-29-02 4097 81 2141 NM 4076.40 NM
MW-29-03 4097 14 19.93 1934 4077.21 4077.80
MW-29-04 4098 54 20.90 20.26 4077.64 4078.28
MW-29-05 4101.70 23 59 2300 4078.11 4078.70
MW-29-06 4101 94 24.07 23.45 4077.87 4078.49
MW-29-07 4098.56 21.40 20.79 4077.16 4077.77
MW-29-08 4100.72 23.69 23.08 4077.03 4077.64
AOC-MW-1 411006 NA 30.69 NA 4079.37
AOCC-MW-2 4103.11 NA 21.90 NA 4081.21
AOC-MW-3 4098.41 NA 18.27 NA 4080.14
AQC-MW-4 4095.41 NA 1422 NA 4081.19
PZ-01 4104.17 NA 25.41 NA 4078 76
pPz-02 411008 NA 3034 NA 4079.74
PZ-03 4103.10 NA 22,72 NA 4080.38
PZ-04 4100.64 NA 21.13 NA 4079.51
DTW Depth to water
NA Not analyzed
NM Not measured
TOC Top of casing elevation
Revision 0

December 1997
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Final Remedial Investigation Report for Spill Site 61, Foster Wheeler
Environmental Corporation, August 1999,

Revision Date: August 2006 Revision No. 00 Appendix A-2



AL

. FINAL
REMEDIAL INVESTIGATION REPORT
FOR SPILL SITE 61

Prepared for:

49 CES/CEVR
Holloman Air Force Base, NM

and

HQ ACC CES/ESV
Langley Air Force Base, VA

Prepared by:

Foster Wheeler Environmental Corporation
143 Union Bivd., Suite 1010
Lakewood, CO 80228-1824

Contract No. DACW45-94-D-0003
Delivery Order 22, Work Authorization Directive 03
U.8. Army Corps of Engineers
QOmaha District
Omaha, NE

August 1999
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§S-61 Groundwater Elevation Data Collected in 1996, 1997, and 1999

Table 3-1

Page 1 of 1

TOC Elevation Depth to Water from TOC (feet) Groundwater Elevation (feet msl)

Well (feet msl) June 1996 ; June 1997 April 1999 June 1996 June 1997 April 1999
SS61-MWo1 411006 -- 30.69 3052 - 4079.37 4079 54
SS61-MwWQ2 4103 11 -- 21.90 22.50 -~ 4081.21 4080.61
SS61-MWO03 4098 41 - 18.27 19.12 - 4080.14 4079 29
SS61-MW04 409541 - 1422 19 10 - 4081.19 4076.31
SS61-MW05 4097.68 - - 16 50O - -- 4081.18
SS61-MW06 4096.32 - -~ 16 10 - - 4080.22
MW-29-01 4103.42 25.71 24 .85 - 4077.71 4078.57 -
MW-29-02 4097 81 214! - 20.93 4076.40 - 4076 88
MW-29-03 4097.14 1993 19.34 19.64 4077.21 4077.80 4077.50
MW-29-04 4098.54 20.90 2026 - 4077 64 4078.28 -
MW-29-05 4101.70 2359 23.00 2302 4078.11 4078 70 4078 68
MW-29-06 4101.94 24.07 23.45 23.32 4077 87 4078 49 4078.62
MW-29-07 4098 56 21.40 2079 -~ 4077.16 4077.77 -
MW-29-08 4100.72 2369 2308 -- 4077.03 4077.64 -
PZ-0t 4104.17 - 2541 -- - 4078.76 -
PZ-02 4110.08 - 30.34 -- - 4079 74 -
PZ-03 4103.10 - 22.72 -~ - 4080 38 -
PZ-04 4100 64 - 2113 - - 4079.51 -
Notes
- = not measured
ms] = mean sea level
MW = monitoring well
PZ = piezometer
TOC = top of polyvinyl chioride casing

projects\holss6 1A\ Thi_31 xis 8/18/99
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Analytica! Results for Soll Datections
Phases { and Il RF| Site Characterization
(1996 and 1957)

Detected VOC Concentrations Detrcted Expiosives Concentrationy
(pg/ky) Gugfke)
Depth Methylene
Locznon Interval Benrene 1. 2-Dichitorocthace Ethylbecozene Tolvene Tota) Xyleoes Chilonde Tetryl Trinstrotofoese

{OfF-Site Fixed Laboratory Analyses

Phase |

$561-DPUI 912 & <RL{ <RL <RL <RL <RL| <Ry <RL| <RL|
5561-DPOI 15-18 R <RL <RL <RL <RL <RL <RL <RL| <RL
$561-DPOL 1321 8 <RL <RL <RL <RL <RL <RL| <RL <RL
$561-DP02 9-12 ft <RL <RL <RL <RL <RL <RL <RL <RL
$S61-DPO2 15-18 R <RL <RL <RL <RL| <RL <RL <RL <RL
$561-DPO2 18-21 8 <RL| <RL <RL <RL <RL <RL <RL <RL
$S61-DPO3 128 <RL <RL <RL <RL <RL <RL <RL <RL|
$861-DPO3 £5-13 & <RL <RL <RL <RL <RL <RL <RL, <RL
$561-DPO3 1821 f <RL <RL <RL <RL <RL <RL| <RL <RL
SS61-DPG4 9-12 A <RL <R/L < RL <RL <RL. <RL <RL <RL|
$561-DP04 15-18 8 <RL| <RL <RL <RL <RL <RL <Rl <RL
$S61-DPO4 24-278 <RL <RL! <RL <RL <RL <RU| <RL <RL
$S61.DPOS 912 & <RL <RL <RL <RL <RL <RL <RL <RL
SS61-DP0S 15-18 R <RL <RL <RL <RL <RL <RL <RL <RL
SS61-DP03 18-21 f <RL <RL <RL <RL <RL <RL <RL <RL
$561-DP06 6-9 R <RL <RL <RL <RL <RL <RL, <RL <RL,
SS61-DPO6 12-15 R <RL <RL <RL <RL <RL <RL| <RL <RL,
SS61-DPO6 18-21 1 <RL <RL <RL <RL <RL <RL <RL <RLI
SS61-DPOT 9-12 8 <RL <RL <RL <RL <RL <RL <RL| <RL
S561-DP07 15-18 8 <R{. <RL <RL, <RL <RL <RL <RL <RL
S$S63-DPO7 (8-21 & <RL <RL < RL| <RL <RL <RL. <RL <RL
5561-DPO8 9-12 A <RL <RL <RL| <RL <RL <RL| <RL <RL;
5561-DPOS 15-188 <RL < gL <RL <RL - <RL <RL| 1,000 1,000
$S61-DPOB 21-24 10 <RL <RL <RL <RL <RL <RL <RL <RL|
5S64-DPOSA 18-21 <RL <RL <RL <RL <RL <RL <RL <RL}
S$561-DPOA 21-24 ft <RL < RL| <RL <RL <RL 13,000 <RL <RL]
S561-DPOSA 2427 R <RL <RL <RL! <RL <RL 17.000/ <RL <RL
$S61-DP10 18-21 R <RL <RL <RL| <RL <RL 10,000 <RL <RL
5561-DP{0 2124 A <RL <RL <RL] <RL <RL 15000 <RL <RL
SS61-DP10 427/ <RL <RL <RL <RL, <RL 17.000 <RL <RL
On-Site Mobile Laboratory Analyses

Phase {1

SS61-DP11 15-19 R <RL <RL <RL <RL <RI <RL NR NR
$361-DP11 (dup) 1619 & <RL <RL <RL <RL <RL <RI NR| NR
$561-DP{2 16-19 <RL <RL <RL <RL <RL <RL NR NR|
SS61-DP1S 18-2) <RL <RL <RL <RL <RL <RL| NR NR,
SS61-DP16 1215 & <RL <RL <RL <RLi __ <RL <RL| NR NR
$S61-DPI7 a7 m <RL <RL <RL <RL <RL <RL NR NR
$S61-DPI8 1922 R <RL] < <RL|  <RL __<BL <RL T w NR
SS61-DPI8 (dup) Ij—lz f <RLI <RL <RL <RL <RL <RL NR NR
$S61-DPL2 HoIZR 29.400] <RL 6,540 <RL T % TR NR NR
5561-DP23 1720 R 360 <RL <RL <RL] 70 <RL NR NR
SS61-DP24 17.20 R <RL| <RL <RL <RL <RL <RL NR NR

€ Vialiomam Thirfida 113 B/19/1999 cib
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Analytical Results for Soll Detections
Phases | and Il RF! Site Characterization

{1996 and 1967}
Detected YOC Concentranens D ed Expl Ci
(refg) {ne/kg)
Depth J Methylene
tLocation Interval Beazeoe 1.2-Dse b Ecbrylbd Toluene Total Xylewss Chlonde Tetryl Trneitretoluene

Off-Sate Fixed Laboratory Analyses
SS561-DPI 1 16-19 fi <RL <RL <RL] <RL <RL <RL NR NR
SS61-DP18 19-22 & <RL <RL <RL! <RL <RL <RL NR NR
SS6 1-MWot 30-32 & <RL <RL <RL <RL <RL <RL NR NR|
SS61-MW02 20-22 fi 32 <RL <RL <RL <RL <RL NR NK|
SS63-MWO03 18-20 fA 330 37 74 24 85 <RL NR NR;
SS61-MW04 15-17 8 <RL <RL <RL <RL, <RL <RL! NR NR
Notes
il =feet

ug/kg = micrograms per kilogram

NR = Analysis not requested

< RL = less than the reporting limst, analyte not detected
YOC = volatile orgamic compound

= \holloman\ Toirficda xfs 8/19/1999 cib




.-z e 1ot
Analyticai Res Soif Detections
Remedial investigation (April 1899)
r Detected VOC Coacentrations (up/kg)
i T Tl.l.& 13,5 [
Depth TRPH sec-Butyh tert-Butyl 1.2-Dibrome- 11.2-Dickiore- | 1.2-Drchiloro- |Ethyd- Usopropyl-  |o-Propyl- Tnehlore- | Trimethyl | Trmethyl
Location Interval {mg/kg) [ Bemeoe beurroe beszene Chloroform  [ethane benzene ethane benzene bearene |beerene Toluene ethene benreae benzene o-Xyleme  |m.p-Xylénes
SS61-DP30 0-0 5 fi 61 <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
$S61-DF30 3-10ft 54 <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
5561-DP30 16-18 f 99 <RL’ <RL <RL <RL <RL <RL <RL 630 1,700 760 <RL <RL 12,000 10,000 <RL <RL
5561-DP31 46 8 <RL <RL <RL; <RL <RL <RL <RL <RL <RL;| <RL <RL! <RL <RL <RL <RL <RL <Ry,
S561-DP3) 14-16 R 250 <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL]  <RL <RL <RL <RL <RLI ZRL
SS61-DP32 3-5 & <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL < RL <RL <RL <RL <RL
SS61-DPI2 1214 £ <RL, <RL <RJ.} <RL <RL < RL, <RL <RL <RL <RL <RL <RL <RL <RL <RL. <RL <RL}
SS61-SS01 005 R < RL| <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RE
S861-5502 Q-0 5 R 23 <RL <RL <RL <RL <RL <RL <RL < RL <RL <RL <RL <RL <RL <RL <RL. < RL!
S$561-5503 0-0 5 ft 93 <RL <RL <RL <RL <RL] <RL <RL| < RL <RL <RL <RL <RL <RL <RL <RL <R,
SS61-5504 0-03 R 33 <RL <RL <RL <RL <RL! <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
S$S61-SS05 0-0%5 R <RL <RL <RL <RL <RL <RL <RL <RL <RL: <RL <RL <RL <RL <RL <RL <RL <RL
5561-5506 0035 A k14 <RL <RL <RL <RL <RL < RL <RL <RL < RL, <RL <RL <RL <RL <RL <RL < RL.
S561-SDO1 0-05h — 170 <RL <RL < RL <RL <RL < RL <RL <RL < RL <RL <RL <RL <RL <RL <Rl < RL|
SS61-TPO 13-135 91 <RL <RL <RL <RL <RL <RL <RL <RL <RL. <RL. <RL <RL <RL <RL <RL < RL
5561-5S501(dup) 0-0 5 ft <KL <RL <RL < RL <RL <KL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL,
SS61-DP3 1 (dup) 4-6 ft 3 <RL <RL < RL. <RL1 <RL <RL <RL <RL < RL <RL <RL <R1.{ <RL <R[ <RL <RL,
Notes
Nt = feet

mg/kg = milligrams per kilogram
< RL = fess than the reporting fimat, analyte not detected
TRPH = wotal recoverable petrolcum fiydrocarbons
pug/kg = nucrograms per kilogram

VOC = volatile organic compound

Propcrs\HoNSsE 1afmi Thindat ris 8/1B/99




3 bo 1 of 2
Analytical Resuits for water Detections of VOCs

Phases | and |l RFf Site Charactenzation
{1996 and 1957}

Detected YOC Concentrations (ug/L)
|
Location Berczroe Bromoaforn Chisrebenzene Cherocthane Chlorvferm O Dnd th J 12-Drckie 3-Dachi 1 A-Dichi
(HY-Sste Fined Laboratory
Analyses
Phase |
SS61-0PO1 <RL <RL <RL <RL <RL! <RL <RL <RL <RL <RL
5564-DP02 2,200 <RL <RL <RL <RL <RL <RL <Ri <RL <RL
5561-DP0O3 3,400 <RL <RL <RL <RL <RL <Rl <RL <RL <RL}
556 1-DPD4 9% <RL <RL <RL <RL <RL <RL| <RL <RL| <RL
5561-DPOS <RL <RL <RL <RL <Rl <RL <RL <RL, <KL <RL,
556 1-DP0O6 6,000 <RL <RL <RL <RL <RL| <RL <RL <RL <RL|
S361-DPO? 1,900 <RL <RL <RL <RL, <RL <RL, <RL| <RL <RL.
S$561-DP03 570 <RL <RL <RL <RL <RL <RL] <RL <RL <RL
$S61-DPOSA 30 <RL <RL <RL <RL <RL <RL <RL <R& <RL
S561-DPIO <RL. <RL <RL <RL <RL <RL <RL, <RL; <RL, <RL
On-Site Mobllc Laborztory
Anslyses
Phase I
MW-29-05 46 <RL 065 <RL 026 <RL 03 <RL <RL <RL
5561-DP L1 79 <RL <RL <RL <RL <RL <RL <RL <®L <RL}
$561-DP1 1 (dup) 101 <RL <RL <RL <RY <RL <RL <RL <RL <RL
5561-DP12 1,900 <RL <RL <RL <RL <RL < RL <RL <RL <RL.
$S61-DP |2 (dup) 2,200 <RL <RL <RL <RL <RL <RL <RL <RL <RL)
S561-DP13 704 <RL <RL <RL <RL <RL] <ERL <RL <RL RL
$561-DP14 1,420 <RL <RL <RL <RL <RL| <RL <RL, <RL < RL!
SS61-DP1S 2t <RL <RL <RL <RL: <RL <RL <RL| < RL! <RL
5561-DP 16 (s) 4,080] <RL <RL <RL <RL <RL <RL <RL <RL < RLI
$$61-DPJ7 3.900 <RL <RL <RL <RL <RL <RL! <RL| <RL <RL
SS61-DP1B <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
5561-DP 8 (dup) <RI <RL <RL! <RL <RL <RL <RL <RL <RL <RL
$$61-DP 19 922 <RL <RL| <RL <RL <RL! <RL <RL <RL <RL
$S61-DP20 59 <RL <RL <RL <RL <RL <RL <RL <RL <RL
5561-DP22 8,640 <RL <RL <RL <RL <RL - <RL, <RL <RL <RL
$561-DP23 640 <RL <RL <RL! <RL <RL <R&.| <RL <RL <RL
556 1-DP24 S, 100, <RL <RL| <RL <RL <RL| <RL <RL <RL < RL
$561-DP25 7 <RL <RL <RL <RL <RL <RL. <RL <RL <RL <RL
$561-MW0) ) <RL <RL <RL <RL <RI, <RL <RL <RL <RL <RI
SS61-MW02 043 <RL <RL <RL 25 022 <RL 53 19 12
$561-MW03 11,000 16 <RL 54 36 <RL 68 <RL <RL <RL
5S61-MW04 29 <RL| <RL <RL 052 02 <RL <R <RI <REL|
$561-MW04 (dup) 22 <RL <RL <RL 029 <RL <RL <RL, <RL <RL

- ¢ \noflomsn\RA_2 xis /18483 ob e ¢ > \




Analytical Results for

-3

(1996 and 1997)

ter Detections of VOCs
Phases | and 1t RFi Site Charactenzation

e20of2

Detecced YOC Concentranons (sg/L)
B =13 trans-| 3 I Mcthyiene
Location 1,1-Dichdo recthane 13-Diehlorocthane | 1,2-Dwhhrepropane Dichleropropenc Drchderaprupere Ettiytbercrme ’ Teluene Tota) Xybens Chlenyde Tnchloroctens
OfI-Site Fired Laboratory
Analyses
Phase |
$561-0P01 <RL <RL < RL <RL < RL <RL! <RL <RL! <RL <RLf
5561-DP02 <RL <RL <RL <RL <RL 290 <RL 13 <RL <RL
5561-DP03 <RL <RL <RL <RL <RL <RL <RL E <RL <RL
5561-DPO4 <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
$561-DPOS <RL 140 <RL <RL <RL <RL <RL <RL <Rl <RL
SS61-DP0S <RL <RL <RL <RL <RL <RL <RL 8 <RL. < RL{
5561-DPOT7 <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
5361-DP08 <RL <RL. <RL <RL <RL <RL <RL <RL <RL <RL;
$S61-DPO9A <RL 18 <RL <RL] <RL <RL <RL <RL <RL <RL,
5561-DP 10 <RL <RL <RL <RL| <RL <RL <RL <RL <RL <RL
On-Site Mobie Laborstory
Anslyses
Phasc I]
MW-29-05 <RL 216 04 027 022 076, 081 089 <RL <REf
SS61-DPII <RL 87 <RL <RL <RL <RL <RL <RL < RL <RL|
$3561-DP1L (dup) < RL: 104 <RL < RL <RL <RI, < RL. < RL < RL; <RI
5561-DP12 <RL 118 <RL <RL <RL <RL <RL <RL <RL <RL
SS61-DP12 {dup) <RL 102 <RL <RL <RL <RL <RL <RL <RL < RL|
SS64-DP L3 < RL 47 <RL <RL <RL < RL <RL 49 <RL <RL
$S61-DPI4 <RL[ 60 <RL. <RL <RL < RL <RL 30 <RL <RL
SS61-DP1S <RL 33 <RL <AL <RL <RL <RL| <RL <RL 56
SS61-DP 1&(a) <RL 178 <RL < RL| <RL 308 2,600] 2,400 <RL <RL
$561-DP17 <RL 315 <RL} <RL <RL 40 <RL 17 <RL <RL
S$561-DPi3 <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL
5561-DP18 (dup) <RL <RL. <RL| <RL <RL <RL <RL <RL <RL <RL|
SS61-DPI9 <RL 131 <RL <RL <RL 336 <RL 3 <RL < RL;
§861-DP20 <RL <RL <RL < RL| <RL <RL <RL <RL] <RL 14;
SS61-DP22 < RL 30 <RL <RL <RL 523 3,620 1,140 <RL, <RL
$861-DP23 <RL{ 21 <RL <RL <RL 140 460 940 <RL. <RL
SS61-DP24 <RL| 288 < RL <RL <RL 230 1.030 3,800 <RL <RL
SS61-DP2S <RL| <RL <RL <RL <RL <RL <RL <RL <RL <RL
SS564-MWO | <RL| <R <RL <RL <RL <RL <RL <RL <RL <RL
5561-MW01 o 1] 18 <Ri <RL <RL <RL <RL <RL <RL, <
S561-MWO03 <RL . 940 16 <RL <RL . 65 2,300 5.800 <RL 18
SSE1-MWO4 - <RL 38 <RL <RL| <RL ~oss <RL 232! <RL <RL
SS61-MW04 (dup) <RL 34 <RL <RL! <RL <RL <RL 32 <RL <RL

Notes

(1) Also anslyzzd for gasohne, dicsel. and ol
< RL = less than the reporting fimit, anatyte not detected

#g/L = mcrograms per [itee

VOC = valatile grganc compound

© oomon\RA_2 xis 81E/99 ob
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Anatyticat Resuits for Gro.\

er Detections of Explosives

Phases | and 1} RF[ Site Charactenzation
{1996 and 1997)

Detected Explosive Concentratrans {pg/l

Location Netrobenrers RDX Tetry) 1 3.5 Trustrebenzene
Off-Site Fixed Laboratory
Anslyses
Phase |
5561-DPo! <RL <RL <RL <RL
$561-DPO2 <RL <RL <RL <RL|
5561-DPO3 <RL <RL <RL <RL,
5$61-DP0O4 <RL <RL <RL <RL|
S$61-DPOS <RL <RL: <RL < RL
$561-DPOS <RL <RL. <RL <Rl
$S61-DPO7 <RL <RL <RL <RL
$861-DPOB <RL <RL <RL, <RL
SS61-DPOIA <RL| <RL, <RL < RL
§S61-DP 10 <RL <RL <RL <RL
Phase {1
MW-29-03 <RL <RL <RL <RL
$861-DP11 <RL <RL <RL < gL
$561-DP11 {dup) <RL <RL <RL <RL
S561-DP12 <RL <RL <RL <RL
5561-DP 12 (dup) <RL <RL <RL <RL
586i-DP13 <RL <RL <RL <RL
SS61-DP14 <RL <RL <RL <RL
5S61.DP1S <RL <RL < RL| < RL:
SS61-DP16 (n) <RL <RL <RL; <RL
5561-DP17 <RL <RL <RL <RL
5561-DP13 <RL <RL <RL <RL
$S61-DP 18 (dup) <RL <RL <RL <RL
5561-DP (9 — <RL <RL <RL <RL
$561-DP20 - <RL <RL <RL <RL]
$861-0P22 74 35 16 13
$561-DP23 <RL <RL <RL <RL
$561-DP24 <RL <RL <RL <RL
$561-DP25 <RL <RL < RL, <RL
$S61-MWOL <RL <RL <RL <Rt
$561-MW02 <RL <RL. <RL, <RL
SS61-MWO03 <RL <RL <Rl <RL
$561-MW04 <RL <RL <RL <RL
S861-MWOS (dup) <RL! < RLj <RL <RL;
Notes

{1} Alvo enstyzed for gasoline, dresel, and ost

< RL = less than the repornng limit, analyte not detected

pg/L = micrograms per fiter

Ve

(

elof1



Analyticat Results

55

oundwater Detections
Remedial Investigation (April 1399)

Detected VOC Concentrations (ug/L)
! 134 13,5
weButyl- | terv-Butyl 1.2-Dbromo-| i, 1-Drchiore-| 1.3-Drchlore~|  Ethyl- Liopropyl- | o-Propyt Trichiore- | Tnmethyt | Trimethyl-
Location Benzene benzeoe benzewe Chioroferms cikane benzcne cibyme benzene benzene beraree Telarne ethene bearcne beniene +Xyloe | m,p-Xyienes

IS561-DP26 2,900 <RL <RI <RL <RL <RL <RL, <RL <RL <RL| <RL <RL <RL <RL <RL <Rl
SS61-DP27 6.900! <RL <RL <RL <RL <RL <RL <RL 1,700 < RL 2,000 <RL <RL <RIL 1,500 2,400
SS61-DP23 440 <RL <RL| <RL <RL <RL <RL <RL <RL <RL 6 <RL <RL <RL 3 3
S561.0P29 <RL <RL <RL <RL <RL <RL| <RL <RL <RL <RL 3 <RL <RL <RL <Rl <m_|
SS61-DP30 15,000 <RL <RL <RL 1,400 <RL <RL 1,700, 5,400 <RL 20,000 <RL 1,100 <RL 3,100 7,400'
5561-DP31 £.700 <RL <RL <RL <RL <RL <RL €70 1,400 <RL, 960 <RL <RL <RL 640 1,100}
$561-DP32 18,000 % <RL <RL 45 <RL <RL 1,100 3,300 3 1,200 <RL <RL. <RL 530 1,400]
SS61-DP33 19,000 <RL <RL < RL 110 <RL <RL, 150 650 27 14,600 <RL < RL; <RL 1,600 J,‘m_tll
SS61-DP34 8.100 <RL <RL <RL <RL <RL <RL 1,400 1,700 <RL 600 <RL 1,600 940 2,200 5,100

SS61-DP35 89 11 1 <RL <RL <RL <RL 290, 1,900 94 3 <RL <RL. <RL 9 <RL

$61-DP36 <RL <RL <RL <RL < RL <RL <RL <RL. 3 <RL <RL 16 <RL. <RL <RL <REL]|

S561-DP37 <RL <RLI <RL ] <RL <RL <RL <RL| <RL <RL <RL <RL <RL <RL <RL. < RL

SS61-MWOI <RL <RL <RL <RL <RL <RL <RL <RL <Rl <RL <RL <RL <RL <RL <RL <R

SS61-MW02 7 <RL <RL <RL <RL b4 <RL 3 <RL <RL <RL 34 <RL <RL <RL <RL|

SS61-MW03 8,200 <RL <RL <RL <RL <RL <RL <RL <RL <RL 900 <RL. <RL. <RL T0 1.200

SS61-MW04 <RL <RL <RL <RL <RL <RL <RL <RL 94 <RL <RL. <RL 24 12 s 13

ISS61-MWOS < RL <RL <RL <RL <RL) <RL < RL 3 &6 <RL < RL < RL <R, <RL. <KL <RL

SS61-MW06 14,000 <RL <RL <RL <RL <RL <RL 1,300 2,600 <RL 6,800 <RL 1,400 <RL 3,300 7,800

MW-29-02 <RL <RL <RL <RL <RL <RL 7 <RL <RL <RL <RL <RL <RL <RL <RL <RL|

MW-29-03 <RL <RL <RL 9 <RL <RL <RL <RL <RL <RL <RL <RL < RL <RL <RL <Rl

MW-29-05 40 <RL <RL <RL <RL <RL 190 <RL 640 <RLI <RL <RL < RL <RL <RL <Rl

MW-29-06 <RL <RL <RL] <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL

SS61-MWD4D <RL <RL <RL <RL <RL <RL <RL <RL 180 <RL <RL <RL 41 21 3 23

SS61DPITWD 14,000 <RL{ <RL <RL <RL <RL <RL 1,900 3,400 <RL 1,900 < RL. 3,100 <RL. 1,300 3,300;

Notes

rg/L = micrograms per hter

<RL =less than the reportsng imut, enaiyte not detected

VOC = volatile organic compound

projects\haltss6 Infmi Yhindat ds 8/19/1939



Sample Location

Sample depth interval

N in feet below ground surface
. .
AN Ve
$502 Lo- 05
TRPH | 23
ya ) .,
/ AN
Analyte Analyte concantration

@

"TLEGEND
Piezometers
Fanceline
55-81Monitoring Wells
LF-29 Monitoring Wells
Direct Push Samples

Surface Soil and Sed!ment Samplas

200

400 Feet
J

Bulidings L

Roads

Scale is Approximate

P 004 2.0 161
fiskedd [} Ead w
e L) 2] 20
e o 3 1790
ettt ) o 70
e | NO W 12000
V>t [ HO w 10000
o0 0.0%
P 79

0.08 c.8

[14-|A

| stow | =0

Notes

Analyte conceniration for VOCs are presented in

micrograms per kilogram (ug/kg)_TRPH concentrations |

are presented in milhgrams per kilogram (mg/kg)
ND - Analyle not detected

NS - Location not sampled

$5-51 REMEDIAL INVESTIGATION REPORT
Holloman Ay Force Base, New Mexico

US Army Corps of Engineers, Omaha District

Figure $-1

During the 1988 Ri and Previous Investigations

Diciribution of VOCs, Explosivas, and TRPH Delected i Sost

@ Fosis: Yheate! Enyiionmenial Comolation
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S

\ 1006
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)

2/
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LeGeND

@ SS-81 NONITOR WELL LOCATION
@ DIRECT PUSH SANPLES
== FENCE UNE
7y GROUNDWATER CONTAMINANT CONTOUR

CONMCENTRATION IN ug A
(DASHED WHERE INFERRED)

—

A0 ANALYTE NQT DETECTED

NS NOT SANPLED

(K[ CERTRED REPORTING UIMIT

Q‘ =29 MONITOR ™ WELL LOCATION ™

4 NW-29-01
NS

NOTES:

ANALYTICAL RESULTS ARE PROMDED FOR
SAMPLES COLLECTED FROM THE UPPER 10
FEET OF THD SHALLOW WATER-BEARING
ZONE IN JUNE 1997

SS—61 REMEDIAL INVESTIGATION REPORT
U.S. ARMY CORPS OF ENGINEERS,
OMAHA DISTRICT

HOLLOMAN AIR FORCE BASE, NEW MEXICO

FOSTER (W] WHEELER
N S ENVIRONMENTAL CORPORATION
SCAL N FULT DESIGNED: C.BIENWUS DATE;
DRAFTED: GAMBLE DATE:  7/2/99
CHECKED: DATE:
|_APPROVED: OATE.
FILE. EROLFGO4.0WG

TOTAL BTEX GROUNDWATER PLUME
FOR JUNE 1997
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LEGERND ~
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€ S5-81 MONITOR WELL LOCATION

DIRECT PUSH SAMPLES
FENCE UNE

GROUNDWATER POTENTIOMETRIC CONTOUR
CONCENTRATION IN ug/L

{DASHED WHERE INFERRED}

CERTIFIED REPORTING LINIT

ANALYTE NOT ODETECTED

NOTE:

TOTAL BTEX PRESENTED REFLECT ANALYTMCAL
RESULTS FOR SAMPLES COLLECTED FROM THE
UPPER 10 FEET OF THE SHALLOW
WATER-BEARING ZONE IN APRIL 1989.

FOSTER

W wheeLen
ENVIRONMENTAL CORPORATION

SS~61 REMEDIAL INVESTIGATION REPORTT
U.S, ARMY CORPS OF ENGINEERS,

DESIGNED:  C.BIENWUS DATE:
ORAFTED:  L.GAMBLE DATE:  7/5/99
CHECKED: OATE:
APPROVED: DATE:

OMARA DISTRICT
HOLLOMAN AIR FORCE BASE, NEW MEXICO
TOTAL BTEX GROUNDWATER PLUME

FLE: EHOLFGOJ.0WG

FOR APRIL 1999
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HTRW DRILLING LOG

DISTRICT
OMAHA

SSb|

HOLE NO.

PR

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 2__

3. SITE 4, LOCATION
§S-61, Holloman AFB, NM S R ING 1003
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
7. SIZES AND TYPES OF (oS T B. HOLE LOCATION
DRILLING AND SAMPLING B g
EQUIPMENT A NERN W SowHieast o B ldi wa 1003
G)Qﬁb"fbm <4aves
9. SURFACE ELEVATION £\ A
10. DATE STARTED 11. DATE CQMPLETED
..................................................... L,, \ Ci ’ch ,\} } % ﬁ
12. OVERBURDEN THICKNESS 15, DEPTH GROUNDWATER ENCOUNTERED
/
N /A N A
13, DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
NA N A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
206 £+ N n
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL voC METALS OTHERS OTHERS OTHERS | 21. TOTAL
ANALYSIS (SPECIFY) (SPECIFY) [ (SPECIFY) | CORE REGC.
] N A— oo
SSk)-DPL W 500 NA | NA | NA ‘
WATER oned o
22. DISPQSITION OF HOLE BACKFILLED | MONITORING WELL. | OTHERS /2( TURE OF/INSPECTOR 7~
(SPECIFY)
Abgrmdmed. / X — — B -
BGerfele d e |
LOCATION SKETCH/COMMENTS: ISEATYOF W

/
l_?@ D20




fou

PROJECT #: SIE: LOCATION:
§155.0022.0003.H0000 $5-61, Holloman AFB, NM SS)- DPZ«CO
G LOG | osTRICT LGCATION:
HTRW DRILLING LOG OMAHA 59 ol
1.PRO INSPE
PR Jsgrsg.oozz,oooaﬂoooo 2N %o:,hah, SHEET ZOF .
ELEV, | DEPTH | FIELD SCREEN | USCS WMATERIAL COMMENTS
{feet) RESULTS CLASS. DESCRIPTION
} I 30 —
2 O'—I18
o SAPLE.
o
te
X
lo
[
peillds very daé(\wH'- ar 13 | 10B0
[
7
L | \
1§ =
SN Th&-20 Redbrwa 3tlsd (2 5‘1&5/L51 350
20 6,0 16 o 14 Vol st | 1990 Yo Rectit) w
5 | 5 2ok Ik poy (257 H) i1 recorer9y_
250 Somd, wet no 0dv—, nestuns
22 ‘ SIW 2014 QM’W?WB (157@7’/,\5;’\1"\ NOS '
. Ser d; Ny g{»(/w\o M} N 0 '(m%recdw&
24 odv
20 Suplad woks
L PoHQ Ak o 14206
25 Fitdsd bmuo Zkl'é,u},

aras



HTRW DRILLING LOG

DISTRICT
OMAHA

HOLE NO.

SaL D V2R

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF =

3. SITE 4, LOCATION
$S-61, Holloman AFB, NM S5 o) trsnlefered ey A 1ow |
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
Ogcen Gas prove & YO
7. SIZES AND TYPES OF 8. HOLE LOCATION
DRILLING AND SAMPLING 32 Ao
EQUIPMENT 125" warre
GeopréPe W Aamrts
8. SURFACE ELEVATION
........ 10. DATE STARTED 11. DATE COMPLETED
47 /571 STRARE!
12. OVERBURDEN THICKNESS 15, DEPTH GROUNDWATER ENCOUNTERED
NA 23,38
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
MA NA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
25 A A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL voce METALS OTHERS OTHERS OTHERS 21. TOTAL
ANALYSIS {SPECIFY) (SPECIFY) {SPECIFY) CQORE REC.
%
W“”Ww R o N A N A Tz
SR DP
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 73. Sl : RE OF INSPELTOR
{SPECIFY)
h S A

LOCATION SKETCH/COMMENTS:

o€ FeENnceEr

,3\ , onnd f’rL Busdray 772/,




PROJECT # SITE: LOCATION:
5155.0022,0003.H0000 $5-81, Holloman AFB, NM SSE\DP 2.3
HTRW DR".LING LOG DISTRICT LOCATION:
OMAHA 55 G\
1 PROJECT # 2. INSPECTOR SHEET Z OF 2
5155.0022.0003.H0000 Sedeic. = =
ELEV. DEPTH FIELD SCREEN Uscs MATERIAL COMMENTS
{feel) RESULTS CLASS, DESCRIPTIOI‘L
[0S0 STRET
2 0=18" NNo Sormpteo
l_(
t
&
)
1Z
1Y
A
. = w (2.57R ] ]
S 16-26 ed orom (2.5YR /3 oo
w | 0° Shn s ;Y&W’) T |28 recoen
‘20 -2z (b 2STR §/3 ) om o
0= se 29722 1 o (2576 S/ NS Sorecn—
22 L F——
Tg;;m sSee 2ntS SW\:U;@ o TEN
24 _ 23 s - ek freny 0D §oke.c
— 45! My sond o ( 2.59€ F/1) ST e
Inpdrsca ion g don
P to 9% o T% pudd \ooe'(b MSWQ
b Aahedt Qu wekan sl o ] of
BovQ as . welr /818
N

st



HTRW DRILLING LOG | oo FOLENO.
OMAHA DP22%
1. COMPANY NAME 7. DRILLING SUBCONTRAGTOR SHEET 1 OF _3
FOSTER WHEELER ENVIRONMENTAL Alliance Environmenta” Inc. W'Zﬂﬂ
CORPORATION ar¥cy
3. SITE 4. LOCATION
SS-61, Holloman AFB, NM osel- DP2Z<
5. NAME OF DRILLER 8. MANUFAGTURERS DESIGNATION OF DRILL
Decar Medvaro Gespvobe GH-40p
7. SIZES AND TYPES OF 8. HOLE LOCATION
DRILLING AND SAMPLING i '
EQUIPMENT L.22.10%.C0n8...| N D) pe lecaled in south berm aveq
........ barvel :
9. SURFAGE ELEVATION ) / A
""" 10. DATE STARTED 13. DATE COMPLETED
.................................................... 4_,12_.515' 4....'2..C?q
12, GVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
NITA 28 f+
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/ A 2% £+
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPEGIFY)
2( £+ Nl A
18. GEOTEGHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL VQC METALS OTHERS OTHERS OTHERS 24. TOTAL
ANALYSIS (SPECIFY) {SPECIFY) (SPECIFY) CORE REC.
WAW N A Na#-e* NA %
B2b0 B TRPH NA 7D
X 415\ Jaoi
22, DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECJOR
(SPECIFY) N .
X Y4
MNosandowe d
Bevtou e
LOCATION SKETCR/COMMENTS:
i} / be rim
+
Q
25kl ~ T s Spathaanra
DP2% A | bermwa

ﬁ-——“* Pr'Pe

&l A
(u.o berm
visible




PROJECT F: SITE: LOCATION:

6155.0022,0003.H0000 $8-61, Holloman AFB, NM SSLI~-DPZY
HTRW DRILLING LOG | PISTRICT 1.OCATION:

OMAHA P22
1. PROJECT ¥ 2. INSPECTOR SHEET Z.OF 3.
5155.0022.0003.H0000 T =
Cavol Biewinlis
ELEV. DEPTH FIELD SCREEN UscCs MATERIAL COMMENTS
(feel) RESULTS CLASS. DESCRIPTION

LD

/1

1Z

(3

(4

15

|6

(7

(£

DPT d’Y‘\‘vaLﬁ to Zo &+

~No V'QM

.«‘WN



PROJECT & SITE: LOCATION:
5155.0022.0003.H0000 $8-61, Holloman AFB, NM SSbl—- pDPZY
BISTRICT LOGATION:
HTRW DRILLING LOG OMAA
1 PROJECT # 7 TNSPEGTOR k SHEET 3 OF 3.
5155.0022.0003.H0000 Carol Bi i wlis
ELEV. DEPTH FIELD SCREEN Uscs MATERIAL COMMENTS
(feet) RESULTS CLASS. ) DESCRIPTION
| , Sty day, low P'“‘SH‘“H"I) 20-22 €+
L BK&D (LT | qypsum eryslals, well gradedf oo
Sz | - +y . woisture GYR 5/4 [.775 F+
BKG D SM C',lau1e,a1 wlt) low plasHoH‘\" ,
73 well e e crystal,
BRGD |y elightly woist SR 6/4
N Copp -
24 L’Mu% Clay it uo/ SHme SMJ) 22-2% £+
| mrep well grcadad | elight Iy woish, |Recoveny =
not plastic | frace [.5 ¢+
2 we \etetals, 7.5 g 579 |
, 5§|+w[much%wpsrum)weu~ L4-2L £
% B Freded, +race woishire , o -
29 ML Saudy silt, well graded ,
24| aqpsewm erystale sliqhtly | ze- 28 £4
- leq, Mofs‘f') no P(GS‘HD","—()Z-5‘IR§/6 RLW"L:
’quPm Fue saud aund ‘a‘;l"",wgﬁ\ 2.0 &F
3| xraobzd ) p o %ryﬁnls
Pmoist) SyR 58 Lit. [69q1mq
Hit waler at 28 £+ Feesto 25+

TD =21 £+




HTRW DRILLING LOG

T DISTRICT

OMAHA

ROLE NO.

DP29

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL

CORPORATION

2. DRILLING SUBCONTRAGTOR

Alliance Environmental, Inc,

SHEET 1 OF _3

3. SITE

S8-61, Holloman AFB, NM

4. LOGATION

Sk |~

DP2zq

5. NAME OF DRILLER:

Oscax Medrwawo

8. MANUFACTURERS DESIGNATION OF DRILL

Geopvobe GH- 40

7. SIZES AND TYPES OF

8. HOLE LOGATION

DRILLING AND SAMPLING
EQUIPMENT sosunler: ofe Pk‘h lO')’ ad) ACM”" dnd south
.28 i cove | oF Bl |r><m
Wl ) 9. SURFACE ELEVATION N Z A
10. DATE STARTED 11, DATE COMPLETED
A-{2-Qq9 4-17~914
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N A Z1 £+
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N A | 72\ £+
14, TOTAL DEPTH QF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES: PDISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL voc METALS OTHERS OTHERS OTHERS 21. TOTAL
ANALYSIS wa.l,.e/r {SPECIFY) (SPECIFY) (SPECIFY) CORE REC.
%
2260 B NA NA NA | NA 10
X
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR
. {SPECIFY) .
Avon dotad Beutouite = sl B,
X
LOCATION SKETCH/COMMENTS:
'%’ [omepd]
Roa d
M
———-'-—-.r
BLDG e BLD &
10877 |Dg b
—
T_s_, | Hamaar
d
LI —
JE_: — BLD& (089

mopr29




PROJECT #:

SITE:

LOCATION:

S5 tol—
5155,0022.0003.H0000 85-61, Holloman AFB, NM D P ’L. ‘[
HTRW DRILLING LOG | DiSTRICT [GCATIGN:
| OMAHA DPZ 4
1. PROJECT # 2, INSPECTOR

5166.0022.0003.H0000

Qar~ol Bie/m'wl iS

SHEET 2 OF 3

ELEV. DEPTH FIELD SCREEN USCSs MATERIAL COMMENTS
(feet) RESULTS CLASS. DESCRIPTION
{ ‘DYl‘Vin.g &W‘b{
2 12 £+
Z
~ No TQ&WL{
3
4
=3
b
7
<
9
Lo
tl
|z I R n
Favarrained sand and 4l -4 £F
I3 BRGD | ML |+ wpisture wel(%vadxzdl Recormeny =
|4 I 5\”’\7/4 —— .75 #+
—‘T’ aived send.end 5ilt)
= 3.7 ppwn Mo shc\k q weist, well %MWJ) 14-16 £+
coJ\cl«Q_ 7.9 YR 7/4 Raceres~r =
) SR R R 2.0 £+
4 qPP"‘ Lol AS ost'\JQ, e;&up+
17 Yot wal is “"‘9*%0{9“ - 1% £+
& T ppu| SH Mﬁ) TSR/t |pipen =
18 Fine g e © wqw A
20 qredady £4R %’twi feco e bp




PROJECT ¥ SITE: LOCATION:
§155.0022.0003.H0000 §5-61, Holloman AFB, NM 55 b { - D PZ/ q
HTRW DRILLING LOG | PISTRICT LOCATION:
OMAHA DPZ ﬂ
1. PROJECT # 2. INSPECTOR SHEET 3 OF 3_
5155.0022.0003.H0000 C@/(o[ %% |' w{ N 5
ELEV, | DEPTH | FIELD SCREEN USCS MATERIAL COMMENTS
{feet) RESULTS CLASS, DESCRIPTION
aame as above | with excephion
3 | of Miner Dlack streaks '[V‘ |7 2l £F
son | y mere WW x$4ods.
22 -

Dot anwlmf
How Beal 18 soactures
Mk&m’+%ﬁwﬁv‘4—
reroey . W adevr at
20.5 = 2| £+, Will dnve
to 24 £+

TD=24 £+




HTRW DRILLING LOG

DISTRICT

HOLE NO.

OMAHA 556 |-DP30

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 2

3. SITE 4. LOCATION
$S-61, Holloman AFB, NM S5~
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
Oscar GeoreBs CH-Y0

7. SIZES AND TYPES OF 8. HOLE LOCATION ‘+

DRILLING AND SAMPLING cenk yavir,

EQUIPMENT dt S CoRE .. Ada to

Dor Coee

8. SURFACE ELEVATION N /A

10. DATE STARTED 11. DATE COMPLETED

4/6/59 Jp30 9)e/59  JI45

12. OVERBURDEN THICKNESS

15, DEPTH GROUNDWATER ENCOUNTERED

AA 1 272 fesd
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
~MA NA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
AN ANA
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL Voc METALS OTHERS OTHERS OTHERS | 24. TOTAL
ANALYSIS ' ad 12 741 N (SPECIFY) | (SPECIFY) | (SPECIFY) | CORE REC.
- -10' 3 %
2-sodus 8-/ o % A 2 NA N 63
’
[~watm roc s ordy %91 $260 Y18, 1
22, DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS 23. SIGNATURE OF INSPECTOR
(SPECIFY)
' -_— — ,
Brexfite X C. sclick
LBernron: 4
LOCATION SKETCH/COMMENTS:
N \+ Thiek (e
\fa..ﬂ- 1Q - rD P 30
T brush  Vaunlt

3

Roag




PROJECT #: SITE: LOCATION:
5155.0022.0003.H0000 $5-61, Holloman AFB, NM SS 1 -DP>O
HTRW DRILLING LOG DISTRICT LOCATION:
OMAHA S5 af
1. PROJECT # 2. INSPECTOR SHEET 2.0F2
5155.0022.0003.H0000 - =
ELEV. | DEPTH | FIELD SCREEN | USCS MATERIAL COMMENTS
(fest) RESULTS GLASS. DESCRIPTION
O-2 No somple Ry's on 10 36 Aw
£ wowd Sym ssnelhs g/ o G (RO
o7 | SN [274 Prle brws | ORR §/3 sk | 5O
) ° m Sm(:i) Wl RY frorgreks) dra\nooéw
4
(s
o P 77 J/ig Sornd W) 5 dTN, TG 100 Am
—{o SamPLE Mo,
8sb/-OFR30GC
(2 Lor
Mo somple - yrig 7¢r)3L
v Agrd.,
[e 1STo rec tan
V13 red-brom 257 /3
O gor | SM 1100
(& 5 Ity S ) G Y-85 | sy No .
)
e, :ﬁ;’ oo SS-b /=30
20
A% §arec
", G beve u&d, m’e‘a\
6PN |OM 8 » 7
24
2l BokQ AS4edk. M&M
both +o a |
Soreple. | ©561- DP30W
1

S

™



HTRW DRILLING LOG

DISTRICT
OMAHA

HOLE NO.

353G | ~PP 3|

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 227

3. SITE 4. LOCATION
55-61, Holloman AFB, NM LSS~/
5. NAME OF DRILLER §, MANUFACTURERS DESIGNATION OF DRILL
OScar Geoproe GHYD

7. SIZES AND TYPES OF 8. HOLE LOCATION

DRILLING AND SAMPLING % reed W" bd«-gL HIOF 2

coupwent | (1S tare.| PRI S

OPT W 05 00 S ZH

9. SURFACE ELEVATION
"""""" 10. DATE STARTED 11. DATE COMPLETED
..................................................... V/Q/qi '330 L{J(ﬂl‘ia\ lSOO
12.  OVERBURDEN THICKNESS 5. DEPTH GROUNDWATER ENCOUNTERED
MNA 1 220 g)_o:’(
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
AA A A
14. TOTAL DEPTH OF HOLE 77, OTHER WATER LEVEL MEASURMENTS (SPEGIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 13, TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A

20. SAMPLES FOR CHEMICAL vOoC METALS OTHERS OTHERS OTHERS 29. TOTAL

ANALYSIS SSLI-DP3 1 D (SPECIFY) (SPECIFY) | (SPECIFY) | CORE REC

Sk 2561 -PP31 & N A 55
AATBR. SS6 1 -PP3 I W
FOC ‘s coectnn Faeo T8PIE | pyroqofer
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS 23, SIGNATURE OF INSPECTOR
(SPECIFY)
6&4114)7 e

LOCATION SKETCH/COMMENTS:

g 7

T aRrROVE




PROJECT #: SITE: LOCATION:
5155.0022.0003.H0000 $5-61, Holloman AFB, NM S5kl~ OP-3
DISTRICT [GCATION:
HTRW DRILLING LOG OMAHA e
1. PROJECT # 2. INSPECTOR SHEET Z0OF Z2—
5155.0022.0003.H0000 SCH( cie — -
ELEV. DEPTH FIELD SCREEN USCS MATERIAL COMMENTS
(feet) RESULTS CLASS. DESCRIPTION
905, Lecoren
5 o2 B potebovm 184R ¥/
2 O, | S St cormd wf Ry froywwb, oy
u 0 0o 5% Revndy
! wo/is b brown 2.8 sAmzuaMo
O PP | |l [ glet (ENE
. sond . oJry, pw adlen $61- DP3LB
& ) gl Ssol-PPASE
1460 mo
% _
Oppm sSm SR > (4,\/0‘—'\—?.) Q{r‘»a) f\ObcLRJ\, SD?&W
o
2
e No Sergpllo, jocor
,14 /éC d"éy,
e //W red-brom 2, s7RF/3 | 355, recey
Cp? S 5) My Seom o, s Ao IS |g361-DPRIC
—+¥ 14258 ho
20
No s plok Seplin ok o), re
22| z?gjzkemo Sowple  Wedicek fo ReTTY
. 20
24 }w{‘
&‘parytwéa
2t 2 :FW 'I’DOM M Sovgleo
SSN-P 3 - WP
2% [LYShes.
ssm-npyvv@ jL4s
TD= 274+

re

ﬁm‘h\
e



HTRW DRILLING LOG

DISTRICT
OMAHA

HOLE NO.
S56)<0RP 3.

1. GCOMPANY NAME

FOSTER WHEELER ENVIRONMENTAL

2. DRILLING SUBCONTRACTOR

Alliance Environmental, inc.

SHEET 1 OF 2

CORPORATION
3. SITE 4. LOCATION
S$5-61, Holloman AFB, NM SS~¢/
5, NAME OF DRILLER 6. MANUFAGTURERS DESIGNATION OF DRILL
Osc o Qeovrobe G H-Y0
7. SIZES AND TYPES OF 8. HOLE LOGATION
DRILLING AND SAMPLING Content) cmercke = b
EQUIPMENT 2. 28 e ‘o5 - '
N3y°si. 59¢, W 106 05,389
Vo) Z el a7
3. SURFACE ELEVATION /4
70 DATE STARTED - 11. DATE COMPLETED
..................................................... L/_L',C’Cl‘ 3 Py 17,'6*?? [ 506 A
17, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
NA 22 j,u?l'
13. DEPTH DRILLED INTO ROGK 16. DEPTH T WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
A WA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
25 N
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
30, SAMPLES FOR GHEMICAL vo© WETALS OTHERS GTHERS | OTHERS | 21, TOTAL
ANALYSIS ; J (SPECIFY) (SPECIFY) (SPECIFY) CORE REC.
2- Sento 3-S ”~r %
21y ! for VOC o TRPH, X NA TR NA NA %D
[—ewekin fr VoCs Exo0 B Y8 )
22. BISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS 73. SIGNATURE OF INSPEGTOR
- (SPECIEY}
R M\Lpug,a x —_— —_— /]
LOGATION SKETGH/ICOMMENTS: ~
faZ/

1651

oY

W0

mo )




PROJECT #:

SITE: LOSHHON: Lorvfrle 86 SSC/LABIZ.
§155.0022.0003.H0000 $8-61, Holloman AFB, NM
TRW DRIL G LOG DISTRICT LOCATION: .
H ILLING LO OMAHA S50/ 3
1. PROJECT # 2. INSPECTOR SHEET 2. OF 2.
5155.0022.0003.H0000 = =
Scureie
ELEV. | DEPTH | FIELD SCREEN | USCS MATERIAL COMMENTS
(fest) RESULTS CLASS, DESCRIPTION
0-2 Ooeret fad sl bore 796 K,
, Corrtol,
- 3-S5 2 e A VA, sl pale N
o} AN 0”} , o Odew JoYRE/3 | 356)-DPIOB
' ‘ Joo%e e T
L cpn |CF pornk-chta §5e £/2 0 6 e o
0 PP Sctty Sewndy po sler drs
—£ 1
H— lo-12’ Mo serple é/‘)’é&
, Core bemel. o
—+€ Sorale
O porn | BN | ns ool semel, Ganp 8561-D
H ] ez bl “ ’ 190 NoeAvey
t Brden slores, no semple 05, recorm -
o
2 o, 20-22 Nightred b:loww 2 STRYE 754, psori
m Stlhy Semad, W€
%2 S S/?’Vf;f ,oeué’b//ézm oo
22 P72 ‘
24
— 25T+ Lo P A
20, /uxd&z/ Sorg> w 4
b Y feed 7l G Sy




HTRW DRILLING LOG

DISTRICT

HOLE NO.

1, COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 2 _

CORPORATION
3. SITE 4. LOCATION, DpP- 2y R '
$8-61, Holloman AFB, NM MR2ST S8FS W 106 &5 . 36
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
Oscar /4///5wce Gaoprobe (GQH-YO
7. SIZES AND TYPES OF 8. HOLE LOCATION R p o
DRILLING AND SAMPLING 88-6) N3 S §F
EQUIPMENT DPT (2577 Wiow os 3uH
9. SURFACE ELEVATION ,y/ /4
10. DATE STARTED 11. DATE COMPLETED
..................................................... ‘- S o0
S-5-99  Yisspm | VS TT F 5
2. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED
NA A2 D ek
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
MP N A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL voc METALS OTHERS OTHERS OTHERS 21. TOTAL
ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) CORE REC.
pWATER 260 B N A— N N A- N *
Ot g NA A_NA
22, DISPOSITION OF HOLE BACKFILLED | MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR
) {SPECIFY)
Buld et g — :@w
Yaen Ve

LOCATION SKETCH/COMMENTS:

1087




PROJECT #: SITE: A=OCATION:
bty hoc Lo
$155.0022.0003,H0000 §5-61, Holloman AFB, NM S50~ P33
HTRW DRILLING LOG | PISTRICT LOCATION:
OMAHA S8-G
1. PROJECT # 2. INSPECTOR SHEET _ZQF Z.
§155.0022.0003.H0000 =
SeHrer
ELEV. | DEPTH | FIELD SCREEN | USCS MATERIAL COMMENTS
(reg) RESULTS CLASS. 5 DESCRIPTION - . e
NN chda Brown, Silty Somd W . .
O pprn S Rxfrad,rwib daner No adot G631 S
2 101R Z)}
5 PP”‘ S Sorme o
~ Pinkish-whr® Sr /'4 sdnd, 174
. orP? |5/ Lrcles, dawme, 1Mo 2do, SYRE/2
. - am Some o o base Sispm
I oppm S Sere. 00 @l
OFF S | Seme
12
//5/;4—/‘c’o/érz:n4 Sy /oé sornd S ! 30,277
ol 2.87R 7’/3
" O [ S/ < o G ONC
Sorve ow @ber® ot prors¥ | 5SC P
" O e~ _}Sw‘
QPP | g~ Sovee “%M) otk (e',Sopf’V\zc
2o o4 Md-
ppP | S| Seme e
7 M
. 0 oo son | Serme [/
2y
ottt et s %

B

i

o,



HTRW DRILLING LOG | Ps™®eT HOLENG.
OMAHA 8SEIDPS
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF 2
FOSTER WHEELER ENVIRONMENTAL Alliance Environmenta!' Inc.
CORPORATION
3. SITE 3 LOCATION
$8-61, Holloman AFB, NM Ss-61 @ follensn <23
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL
Ahssnce | OScar Geofr7be Copi-yD
7. SIZES AND TYPES OF 8. HOLE LOC? 1ON ;
DRILLING AND SAMPLING , y S5 92
EQUIPMENT r 2l + 'L;‘V\?SG'OS‘ 2907 cs
....... 125"
3. SURFACE ELEVATION A/ 4
"""""""""" 10. DATE STARTED 11. DATE COMPLETED
L‘*b’%ﬂ T2 \{“S‘qﬁ 2 Y4
12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
—_ — 19 Fask
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
—_— AN A
13. TOTAL DEPTH OF HOLE 7. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
Scr Freon Dl cors  Loo7i.
22.)eck”
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 15, TOTAL NUMBER OF CORE
none N/A } N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL voC METALS QTHERS OTHERS OTHERS 21. TOTAL
ANALYSIS /(, fin ordy (SPECIEY) | (SPECIFY) | (SPECIFY) S/IQORE REC.
320 N A~ NA- NA-- NA g5
72. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS 73. SIGNATURE OF INSPECTOR
2o 4 (SPECIFY)

LOGATION SKETCH/COMMENTS:

) U0




PROJECT # SITE: LOCLHHON: /ACe Ao,
5155.0022.0003,H0000 §8-61, Holloman AFB, NM S8 6/ 0P3Y
HTRW DRILLING LOG DISTRICT LOCATION:
1. PROJECT # 2. INSPECTOR SHEET 2OF 2
5156.0022.0003,H0000 =
‘Sc,;.l-rcfc.—
ELEV. | DEPTH | FIELD SCREEN | USGS MATERIAL COMMENTS
((f‘?t) RESULTS CLASS. DESCRIPTION
Lo lo~2, SN pald orow, o /085, recore
O prm | S 51y s W[ Ry froprets, st Iisy
2 5 L//am
Z= — M ook Jove€ £/3 _
) P‘m\ sm Z“"‘l) Ssm ’Pfy\lq‘lsk wkxi-edb \I)fg/a.. S'Ufa eV
i S1 lfy Somd  doryy 470 FTT
-
' 4~ 5 Sm)/p;n’zg/_% wA,ALQ] ., remores
o | Loe s
G- ?Fm 3 s My s, ol s 2 Okm;,lea"borr¢t
¥ 8-z a3 pravage whie
STREIz s 1§, Samd, dane, nNo
1o p?m 3 Oefor |
12
12 1214 SN |y e ddteh
s s 1% r
1y o AP B }brw S {4’\1 ésmé\ |ovsey W-Z'}em«
15—
No odem , Ar L8R 4/3
m \ . §0 3, redrin
P AP Iam | e Oy DG Tedb, b 50
(A —e S d ~
o Semd w) Yo~ x~stdb, ree
) 87 lsm |9 Gaup, No rdm 777 % 20
;.«f - le-1g SM , Sowrra o abore LY
0 | sm TS, rver PO 1Tadng ]2 5 1P
n ik 15200 bpn, ek z5q@ #3 | wetde et 195
) o pe 2022 same BS Abe
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HTRW DRILLING LOG

DISTRICT

HOLE NO.

OMAHA 561 DP 355

1. COMPANY NAME
FOSTER WHEELER ENVIRONMENTAL

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF <_ 04}

CORPORATION
3. SITE 4. LOCATION
$5-61, Holloman AFB, NM /V,fzm I H10F R
5. NAME OF DRILLER 8. MANUFACTURERS DESIGNATION OF DRILL
decar Geoprohe HUD
7. SIZES AND TYPES OF 8. HOLE LOCATION
DRILLING AND SAMPLING Neth g Boi Iding 1079
EQUIPMENT 1,28 Sorvunlon,
Geoprdae W] Brags
9. SURFACE ELEVATION
10. DATE STARTED 11. DATE COMPLETED
“lis)sq Vhslsy
12. OVERBURDEN THICKNESS 15, DEPTH GROUNDWATER ENCOUNJERED
INLY 18, S SW\@M .
13. DEPTH DRILLED INTO ROCK 16, DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
NA INA
14, TOTAL DEPTH OF HOLE 7. OTHER WATER LEVEL MEASURMENTS (SPECGIFY)
Z ¥ N A
18. GEOTEGHNICAL SAMPLES DISTURBED UNDISTURBED 13, TOTAL NUMBER OF GORE
none N/A N/A BOXES: N/A
20, SAMPLES FOR CHEMICAL voe METALS GTHERS | OTHERS | OTHERS | 24. TOTAL
ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) CORE REC.
\ %
W tin oy £ 0p NA NA | NA | NA NA
SS6 kDPIOW N
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS IGNATURE OF INBPECTOR
. (SPECIFY)
X N
LOCATION SKETCH/COMMENTS:
- T ———

. 28
Wéﬁ)ﬂ—lf (

Read

N ‘BD P33z

B\Clq 10779

544



PROJECT & SITE: LOCATION: s
5155.0022.0003.H0000 §S-61, Holloman AFB, NM S661-DP 3%s OH
HTRW DRILLING LOG | BISTRCT LOCATION:
OMAHA Ss561 ~DP30
1. PROJECT # 2. INSPECTOR SHEET 2 OF £
5155.0022.0003.H00Q0 - -
ScHicke
ELEV. DEPTH FIELD SCREEN Uscs - MATERIAL COMMENTS
{feel) RESULTS CLASS. DESCRIPTION .
0-\ & NoO SAMPLES, Fush |D8US Stk
2 on la_
-{
G
8
10
WARE HaRD
12 WAER
A
Iv
I8 e -
oo ok Tuw +blech HC s taned |0 08 —
€0 sSm |1 st«\sj-E) wet ok 15,877 ‘
20 estrong HC s -
= R2-2d! S B o her 0920
2y
r— BoHE ay fod, seb Joqys
Senten Pon Sevip-de
Sorelod
Ss 6 l-DF30 Q O4s

L

wﬁ\
3
3



¢ ¥

HTRW DRILLING LOG

DISTRICT

HOLE NO.

OMAHA S5l OP-3 b

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

SHEET 1 OF o_

Alliance Environmental, Inc.

3. SITE
88-61, Holloman AFB, NM

4. LOCATION

5. NAME OF DRILLER

6. MANUFACTURERS DESIGNATION OF DRILL

Osche Geoprobe HYO
7. SIZES AND TYPES OF 8. HOLE LOCATION
DRILLING AND SAMPLING %
1 S Slaaneo $ee 4

EQUIPMENT

DPT Gecprvhe

9. SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

Ylis)ss iyah

12. OVERBURDEN THICKNESS

15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

NRA N A
14, TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
N NA
18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A

20. SAMPLES FOR CHEMICAL vOC " METALS OTHERS OTHERS OTHERS 21. TOTAL

ANALYSIS {SPECIFY) (SPECIFY) {(SPECIFY) CORE REC.

f o,

bfw sel-0F3 W ALY '

l’ﬂ DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 2 Si TURE OF INSPECTOR
(SPECIFY)
borictrec! w/ Lo dors -—
Q&r\ :499"1 72 < A/ '

LOCATION SKETCH/COMMENTS:

Roo.ﬂ

____>Z’

o] [

‘ - P3b
. _._..‘.%_../“—@'D'\

N
Blds

1080
l’IMW




PROJECT F. SITE: LOGATION:
§455.0022.0003.H0000 $5-61, Holloman AFB, NM 3SS61=DP3}
HTRW DRILLING LOG | PIsTRICT LOCATION:
OMAHA S561 DPB b
1. PROJECTE 7. INSPECTOR SHEET = OF 2.
5155.0022.0003.H0000 -
ScHicle
ELEV. | DEPTH FIELD SCREEN uscs - MATERIAL COMMENTS
{feet) RESULTS CLASS. DESCRIPTION
| 002 S ok
2
O-l6je* « N0 Suvpls
y .
G
3
i
12
19
16 .
- 1§ RS DG SV Oy | 1016 38
& SC mogd CRSTPYY), ns oden, § 0055
No 3 town waist
1§~ 20" Sopms o aloeve ) VEY J025~ 110 [l Rea:
20 nowux;lns shovina % 0d )
SN [20-227 wok~ @d braw S/N‘U 3Ll o850 1oe &y
22 no odor ) no Stewin
VA
26 L Qb+ BO% and Sewem
.. 0olloede & ks Son—ale
SSGHDP3IW Q.
1120 han,

W

™



HTRW DRILLING LOG

DISTRICT

OMAHA

36FDP3Y

HOLE NO. 7

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

SHEET 1 OF &

Alliance Environmental, Inc.

3. SIE 4. LOCATION
§8-61, Holloman AFB, NM JIEXT TD L) erdTL & snmepres’
5. NAME OF DRILLER 8. MANUFACTURERS DESIGNATION OF DRILL
oscar™ @G EBRCIBE YD
7. SIZES AND TYPES OF 8. HOLE LOCATIOI;J? -
DRILLING AND SAMPLING S&= /7).
EQUIPMENT 1 25 Sermpalten,
W DF7 wf (3R85.
9. SURFACE ELEVATION /4
10. DATE STARTED 11. DATE COMPLETED
------- 4 IS )95 ¥)15/59
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
NA N~ 23 £
13. DEPTH DRILLED INTO ROCK 15. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
NA NA
14. TOTAL DEPTH OF HOLE 17.” OTHER WATER LEVEL MEASURMENTS (SPECIFY)
2 ++ AN A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF GORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL voC METALS OTHERS OTHERS OTHERS 21, TOTAL
ANALYSIS ‘/ {SPECIFY) (SPECIFY) (SPECIFY) CORE REC.
ATER 7N L %
R3O N A- NA- NA NA NA
S80I~ PR3 ¥
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS TURE OF INSPECTOR
(SPECIFY)
Abandonad. Boboidd +—— | — -
X A
LOCATION SKETCH/COMMENTS: v
Rood N
— Tiosed]
N = logb \0%0A
7\ ; ( -
| . bP4 108y
/

—

DP37




PROJECT ¥ SITE: LOCATION: B
5155.0022.0003.H0000 55-51, Holloman AFB, NM L SSQ'DO'B\?j 41949
HTRW DRILLING LOG | DISTRICT | LOCATION:
OMAHA Sabl-DP3Y] S5
1, PROJECT # 2. INSPECTOR SHEET ZOF & S
5155.0022.0003.H0000 ScHiCHe
ELEV. | DEPTH | FIELD SCREEN | USGS MATERIAL COMMENTS
(feet) RESULTS CLASS. DESCRIPTION
2
4
G
¥
1O
(K
14
117
(- 20" "
20 N dhteng ()L‘
261 wek bram se Cﬁ&m T IS
22 Sovd | ho ador; NO Bfein |
24
o ———— RotQ 36 Jed (3 Serean
Ol A weker s
SSEI—DP3AWN
10
-,
S




OVERBURDEN
MONITORING WELL SHEET

WELL NO. 556 - MWD&

PROVECT: _S5=L( RT ORILLER: D.Hoaau-Alliauee
PROJECT NO.: 5155.0022.0003 _ BORING NO.:jSﬁ_é_‘Mé_ ATy Hs A
ELEVATION: _N/ A _ owte:_4]9/44 DEVELOPHENT :
FELD GeEoLoGisT: _Caral Bieuiulls METHOD:I&H@.@M@HA‘L_
I &F - ELEVATION OF TOP OF SURFACE CASING: NN
— ———t——————|— ELEVATION OF TOP OF RISER PIPE: _ELA_% .
STICK—~UP TOP OF SURFACE CASING: 4.0 £1 ol
GROUND STICK=UP RISER PIPE: A é;s_ﬁ_i?ﬁw
ELEVATION | L TYPE OF SURFACE SEAL:.COMEweTe Plarfdca
1.0. OF SURFACE CASING: — b 1w .
y - TYPE OF SURFACE CASING: —Steél
]
{ "
%
y j .
y gL RISER PIPE 1.0.: 2= I\,
y q TYPE OF RISER PIPE: PN
% R
§ F—-——-—~ BOREHOLE DIAMETER: © K_iw .
1 24169
2 N
% -
| TPE OF BACKFILL: __Aveut- beutou fe
; -] £ A n‘e.,éwue
L ELEVATION/DEPTH TOP OF SEAL: 9.5 f-bas
— TYPE OF SEAL: bw*n:«:fg
PD5Ce twutowi/te clhips
N DEPTH OF SAND PACK: 12.5€tbag
ELEVATION/DEPTH TOP OF SCREEN: (4.5 €f bas
j p— TPE oF screen: — PVC. sip Lpe aLE og39,
== SLOT SIZE X LENGTH: O~le.-L0,+;JOa°+ \euqHs
i — -+ TYPE OF SAND PACK: lQ!ZQ Colovadsn g1lica samdd
—L ELEVATION/DEPTH BOTTOM OF SCREEN: .&_F_f_bgrs
b 7vPE OF suwp: __PVL cap
e LENGTH OF SUMP 0.5 £+
ELEVATION/DEPTH BOTTOM OF SAND PACK: 22 £t
TYPE OF BACKFILL BELOW OBSERVATION
WELL: __KOMD
ELEVATION/DEPTH OF HOLE: 25 £

NOT TO SCALE

D:\PROJECTS\ 5 155KIRK\ Mw_log(blank).DWG



SSGI-MW&b

WELL NO.
. OVERBURDEN
MONITORING WELL SHEET ™
~»wf
PROJECT: _ S50 R I DRILLER: _D. Hogm Allooncz |y
BISS.002Z . 000% <56l DRILLING
o A somo gt |nar_Hs A
: J { D LOPME
FIELD GEOLOGIST: Ca ol Biemiulis MErHooleﬂanbu\w/Dwa
I & e ELEVATION OF TOP OF SURFACE casing:  N/A
c 1 ELEVATION OF TOP OF RISER PIPE:
| 9 %»P“i
STICK~UP TOP OF SURFACE CASING: VA s a1 s o 7Y
GROUND STICK-UP RISER PIPE: 2.85 fred
ELEVATION Y L TYPE OF SURFACE SEAL: padsurface
: | 1.0. OF SURFACE CASING: & 1.
L TYPE OF SURFACE CASING:
A
7
f %
%
1 b
e RISER PIPE 1.0 —_ 2 114,
y 4 TYPE OF RISER PIPE: LV .
) |/}ttt BOREHMOLE DIAMETER: & 11 ~
/
/ *
| Vea————L— TvPE OF BACKFILL: - . rede
v
r/
(| e} ELEVATION/DEPTH TOP OF SEAL: R.0ft
— e OF SEAL —beutden iR
. Q&_ﬁn—u e cla 'PS
.. DEPTH OF SAND PACK: e ft
ELEWATION/DEFTH T0P_OF SCREEN: 4.0 Tha £+
1= TveE OF screen: PV C slotled pipe o, . 8, orrto
: g
= SLOT SIZE X LENGTH: 0.D slet, (0PF &e««lru 39474
| = —————1— TYPE OF SAND PACK: 10]20 Qlecade silica savd
=L ELEVATION/DEPTH BOTTOM OF SCREEN: 240 €+
1 He————t—1we oF sUMP:__PV(C Cap
L~ LENGTH OF SUMP 0.5 £+
ELEVATION /DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATION
WELL:
ELEVATION/DEPTH OF HOLE: 24.58 o,
e’

NOT TO SCALE

D:\PROJECTS\5155KIRK\Mw__log(blank).DWG



HTRW DRILLING LOG

DISTRICT

HOLE NO.

OMAHA SSel-MWO 5

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 3

3. SITE
5S-61, Holloman AFB, NM

4. LOCATION

Sk )— MWOs

5. NAME OF DRILLER

6. MANUFACTURERS DESIGNATION OF DRILL

Mobile DY;I()MOC{&I B4

7. SIZES AND TYPES OF
DRILLING AND SAMPLING

8. HOLE LOCATION

Hollgw-slen auged With yourd yortha of Bldg. 087
4,25 in D
: TSUR
2.5 DD 5 SURFACEELEVATION Ny /&
10. DATE STARTED 1. DATE COMPLETED
4-9-99 4-9-99
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 | 8.5 £+
13, TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
24.5 £+4
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 79, TOTAL NUMBER OF CORE
none N/A N/A BOXES: N/A
20. SAMPLES FOR CHEMICAL vVoC METALS OTHERS OTHERS QTHERS 21. TOTAL
ANALYSIS (SPECIFY) | (SPECIFY) | (SPECIFY) | CORE REC.
%
No N A- N A- NA NA- NA
100
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHERS 23. SIGNATURE OF iNSPEGTOR
(SPECIFY) i )
Tustall roniforing we ] X SR VN - SN
LOCATION SKETCH/COMMENTS:
B‘d"b 1087
<56l -
M -
Road
SSbl- 5‘;"\3‘
W0 b .4} 04

zZ




PROJECT #: SITE: LOCATION:
5155.0022.0003.H0000 85-61, Holloman AFB, NM S8 1~ MMWoS
DISTRICT LOCATION: -
HTRW DRILLING LOG OMAHA A Wgssbl
1. PROJECT # 2. INSPECTOR SHEET Z OF 3.
5155.0022.0003,H0000 . . .
Cavol 'B\e/vuu.[l S
ELEV. DEPTH FIELD SCREEN USCS MATERIAL COMMENTS
{feet) RESULTS CLASS. DESCRIPTION
3Kke > Fill materia], pooviy sorieod
=)
MH‘Y sand w/ 8 awme Y‘NVOJ,
> Bren' oL . 6||¢\M4‘1 moist, [sw plns-l-?u-kf,
+ - 1Dy R b2 ,?w«'lq sorted
2 .
c[z.ut WM S84t S acnid g
4 Brap |CL SiF, mad p?qs'h‘c»’-ky, sliqht.
moist's- | b YR 7/y
< . .
SaMe as absve
A
Br&D
i
L
. Oloa(&q 54:—«0:‘{ w/| o qrame)
. 72
I’ YR 7/
| BK&D
12
L3
Mvda\()sll‘ Whly woisty T
4 prep | CL | "1,7:"'*‘{» well soried jqrodd
| = 7‘4}%93_;1( 49
' ey
" Siltyelay | wo Mwwl,
we:ll groded,, lw'vlas%'c.u'Fy)
. shgktly moist) 7.5 yr &4
13 l
Clay wl «ilt, well graded,
19 BKg ML gl?:;\vl-l\( wolst ’hk&l« F‘dsﬁa""y') 7 Water
T.8yR7,
» YRY/4

U

L

o’



PROJECT #: SITE: LOCATION:
§165,0022.0003.H0000 $5-61, Holloman AFB, NM s Sb ' - MWD.S
HTRW DRILLING LOG | PISTRICT LOCATION:
OMAHA 56~ MWDS
1. PROJECT # 2. INSPECTOR SHEET}_ OF ‘3_
5155.0022.0003.H0000 : . . R
Cavol Biewwl|s
ELEV. DEPTH FIELD SCREEN Uscs MATERIAL COMMENTS
(feet) RESULTS CLASS. DESCRIPTION
5 Sarme as abeve
1Z Bka&ap
23 TN
\\ |
N clay wl s+ well avaded .
25 Brebr ML s&;l‘w very pl cﬂH 3rons pefrelacs
&
wiﬁé/‘f
c G:l Clﬂ{ w?wsa ol sat~ | Vory
- med plagtiolhy Wil | Shraws
‘&“‘m IOYR 5 Fobro]
TD= 24, 5 &4 Yo
Waler ot |8 5 €5 (0820)
Heasired at 14.3 €4 (p3458) | Need +o
o ke watesr

level a%m‘n




HTRW DRILLING LOG

DISTRICT
OMAHA

HOLE NO.

E£ol- MW b

1. COMPANY NAME

FOSTER WHEELER ENVIRONMENTAL
CORPORATION

2. DRILLING SUBCONTRACTOR

Alliance Environmental, Inc.

SHEET 1 OF 32_

3. SITE

88-61, Holloman AFB, NM

4, LOCATION

SSpl— MWER L

5. NAME OF DRILLER

Dave 140301 n-Alliaues

6. MANUFACTURERS DESIGNATION OF DRILL

Mobile Drill, mode | B-06

7. SIZES AND TYPES OF
DRILLING AND SAMPLING

8. HOLE LOCATION

S Hellow-slowanaer.| Souaof east eud of conerek pad
221 LD
;2: \tv\ oD 9. SURFACE ELEVATION N / )&‘

10. DATE STARTED

11. DATE COMPLETED

------ 4-%-499 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 (9.5 £+
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY)
24.5
18. GEQTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE
none N/A N/A BOXES: NA
20. SAMPLES FOR CHEMICAL vaoe METALS OTHERS OTHERS OTHERS 21. TOTAL
ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) CORE REC.
%
NA- NA- NA- | NA-| NA [0
Ne-mL N
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR
x (SPECIFY) . . ;

LOC{)HON SKETCHICOMMENTS:

!

Lt

Comcrete
vallt-g

=

P

SEh

MWER4E

<

I._

SSL[-RWOb

4‘[30 Qe



PROJECTF. SITE: LOCATION:
§155.0022.0003.H0000 SS-61, Holloman AFB, NM SShI- MW
HTRW DRILLING LOG | DISTRICT LOCATION:

1. PROJECT# 2. INSPEGTOR

5155.0022.0003.H0000

(ool Bieuiuli g

SHEET 2. OF 2

ELEV. DEPTH FIELD SCREEN
(feet) RESULTS

UsCs
CLASS.

MATERIAL
DESCRIPTION

COMMENTS

I BRKaD

Z

5 BK&D

1) BKk&D

15 BKGED

See HTEMJDrHUw% Loi
for SSLI~-DP24 Lov

Jite logic descriphious
to 22,0 £+ in depttn

v Waker




PROJECT #: SITE: LOCATION:
5156.0022.0003.H0000 $5-61, Holloman AFB, NM SS6L I MWR b
HTRW DRILLING LOG DISTRICT LOCATION:
OMAHA MWg b
1. PROJECT # 2. INSPECTOR . SHEET 3 OF 3
5155.0022.0003.H0000 Aavol Biewn ‘_Ll i
ELEV. | DEPTH | FIELD SCREEN | USCS RATERIAL COMMENTS
(feet) RESULTS CLASS. DESCRIPTION

Z]

27

3

24

S

Qlorer awd sady silt ) well-
>C - W) 5a4—uroo‘>ed) (M)ti’dw 5’}1’9’“‘3

poor plashiciyy) 2.5 4R 1/, PO/‘H’U/@J//W\

D = 24,5 £t

V\/AJre/v en COM*(—Q/Y‘@ 4

at ~ 194 £+
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Tabie 2-1. Summary of Sampling Conducted During the Phase II Remedial Investigation

Page § of 2

' - .
| Location and Rationale

Summary of Anatvtes Detected

Field Observations

Site ID
DPT Sample Locations (soil and zroundwaler sampled)

ad to define areal of

djacent 1o ey

3

Sautheast of Building 108¢

contamination

S$S61-DP38

-DP3H

outheast of Ruilding 1079 adjacent to taxiway used 10 define arcal of

contamination downgradient of hidg 1079

No detections

constituents i groundwater

JP-4in soil and sroundwater; benzene and relared £

Mo ador or staining noted

Petroieum andd odor noted in
saturated cattings and In water

Stight petroleum odor in shallow sail

Slight petroleum odor in soif

contamination

South of Building 1003 and DeZonia Drive adjacent o roadway sampled to
define arcal extent of contemination at north end of south area

SS61-DP43

capiliary fringe soil and groundwater

IP-4 in groundwater; benzene and fuei-related co

Shight petroleum odor in

$SET-Dyan areal extent of P-4 i shal o
1cumLxmmation

_— S E— . e e S — A

SS61-DP4L Northwest of SD-28. former washrack used 1o define areal of extent of TP in soil
contamination

3S61-DP42 Northeast af DP41, south of DeZonia Drive used to define areal TP-4 in groundwater

inens in

Heavy petreleum odor no
saturated cullings and in water

West side of Building 1079 sampled to define contamination on west side of

JP4 and tert-buryibenzens in groundswater

Perroleum staining and odor

Petroleum staining and odor

Building 1079

§S61-DPI7T
of contamination

TCE in groundwater

SS61-DP44
Building 1079
3$S61-DP43 North side Building 1079 south of DP33 near concrete sump sampled to define Fuel constitients in sroundiwvater
contamination on north side of Building 1079
SS61-DP4G Fast side of Building 1079 sampled 1o define contamination an east side of JP-4 and 1.2-dichiorohenzene in groundwater )

Shight petroleum s

Na ador or staining noted

SS61-DPag 300 7 southeast of DP3R in culvert east of Iaxi\‘;éﬁrsamp]id as possible dump

area upgradicnt of DP-38

No detections

No odor or staining noted o

JP-4, benizene and related fuel constituents in

jconstituents in soil

groundwater; fual

Heavy petroleum odor noted in
saturated cutiings and in water

$S61-DP49 [Center of surface water run-off basin in Building 1079 parking lot sampled to
define extent of contamination in stonmwater catch basin
SS61-DP30 south of DeZonia Drive sampled 10 define c:mtami‘hﬁz;fuplumc

$S61-DP3 1 Norhwest of MW12 sampled ta define contamimant plume

P-4 in grouvndwater

n groundwater

Slight petroleum staiming 2

Stight peroleurn odor in water

On taxiway south of DP31 sampled to define contaminani plume

On axiway south of DP39 sampled o defime contaminant plume

Northwest of DP4T. south of DeZonia Drive sampled to define contaminant

plume

Fast oy DP4] sampied w detiie contiminant plome
Fastef DP46 and north of DPR7 sampled 1o define contaminant plume

Northwest of DPES

$S61-DP37

No detections

No detecrions

IP-4 in groundwater

No detections

L1-DOCA and TCE in groundwater

No detections

N0 odor or Staining noted

No odar or staining note

y ador oy staining noted

petroleun odor in water

ror staming noted

N odor or sta

{

Rptfingl Thi 2-1.4i5 6/5:C3




Table 2-1. Summary of Sampling Conducted During the Phase 1T Remedial Investigation

Page 2 0f 2

Location and Rationale

Summary of Analytes Detected

L

Field Observations

Site ID
Monitoring Wells

CSEI-MWOT

“1Southeast comer of Building 1001 fenced area: sampled to defing contaminant

orth of former AST in nosthern part of site; sampled w define contaminant

plume

083 sampled to define contaminant plume

NOIU;L

plume

No detections

ene and fuel constituents in groundwater

Ber

Mo odor or staining noted

Perroleum odor in water ’

IP-4 and beazene and refated fuel constituents in groundwater

Petrofeum odor in w

SS&1I-MWO04

South of concrete pad; sampled 10 define contaminant plume

JP-4 and henzene and related fuel constituents in groundwater

Perroleum odor in water

SS61-MWO3

Adjacent and north of Building 1087, sampied w define contaminant plume

No detections

No odor or stiining noted

SS6TMWOE

SSEI-MWO7

East of MW(4: sampled 1o define contaminant plume

IP-4 and benzene and retared fuel constituents in groundwater

Cated with DP39 and installed as a'cArcsgg-gmdiem well

SS61-MWOS®

| S S
SSET-MW I

SSEMwWoe

Co-located with DP30 and tnstalled 1o manitor groundwaer quality
downgradient of the source within the plume

No detections

No odor noted

Pewroleum odor in water

Benzene in groundwater

No odor noted

Co-located with DP4 and mstalied to monitor sroundwater confamination

within the plume west of Building 1079

Chiarotorm in groundwater

odor noted

[Co-locared with DP39 and nstalled to monitor upgradient groundwater quality

rear the source within the plume

No detections

No odoer noted

Upgradient well Tocated south of 1axiway approximately 300 ft south of Building
1079 and instatled as a suspected upgradient well ouiside the plume

Chloroform in groundwater

No odor noted

Fast of DP40 and southeast of DP31 near taxiway entrance and installed to

monitor cross-gradient groundwater quality

No detections

Ng odor noted

TEast of LF-ZQVH(TS'\\":\JI U 104); sampled to define contaminant plume

Chloroform and 1.2-DCA in groundiwater

No odor noted

MW-29-02°
MW-29-03 Southwest of LF-29 (SWMU 104); sampled 1o definc contaminant pluius Chloroform in groundwater No odor noted 7
MW-29-03 Southeast of LF-29 (SWMU 104); sampled 1o define contaminant plume 1.2-DCA and benzene and related fuel constituents in Petroleum odor in water
groundwater
MW-29-06" North of LF-29 (SWAL! 104} sampled 16 define contaminant plume 1.2-DCA and toluene in groundwater No odor noted
Notes:

TPH as P-4

Soils VOCs
TRPH by EPA SW-544 Methods 9071418
Rpt Fnal Thi 2-7.xl5 6/4/03 ‘

J

* Inswtled prior o Phase [RI

W




Page 1 of |

Table 3-1. S8-61 Groundwater Elevation Data Collected in 1996, 1997, 1999, and 2060

TOC Elevation ~ Depthto Water from TOC (lty Groundwater Elevation (ft msi)

Well (ft msl) June 1996 June 1997 April 1999 May 2000 June 1996 June 1997 | April 1999 | Muy 2000

SS61-MWOI 4110.06 5069 - 30 5098 T 407937 | 407934 | 4079.0%
' ) : 5 4081.21 : 4080.61 4081.52

SS6I-MW02 410311 - 2190 2230 2159 - ,
- o1 e - 4080.14 407929 407930

SS61-MW03 4098.4] T 18T T
' 4081.19 407651 4080.0

SS61-MW04 409541 1422 ea0 15.39 - - o
- 16.50 15.93 -~ - 4081.18 408175

SS61-MWO3 4097.68 e 50 B
i 408022 408051

SS61-MWO6 | 409632 4 - - il0 158t [
SS61-MWO7 - 409343 - coooTooo e e T T s

N R - : 4080.79
4076.59

SS61-MW08 - ,4099 94 B T - v
SSE1-MW09. 09458 | - -~
$S61-M 4091.94 - =

SS61-MW1] 408771 - : - ' -

¢
n
o}
N
'
¢
1
i

NN
=
i
H
¢
i
'
H

L
!
H

2] Ln
1!
1
i
1
T
i

[ JUDS DUVE RPN

NG T VS NS DU U

SS6I-MWI2 | 4090.6] o . o

MW-29-01 CA4103. 42 2571 24 .85 -~
J\’f\’»/ 29-02 409781 2141 - 20.93

407771 AOT8ST -
4076 40 - 407688

o

[FTRRTTY RN D
=)
|
t
1
4
¢
t

407721 4077.80 4077.50 407661

[ e R Y

(IR

MW-29-03 4097.14 19.93

2

705
MW-29-04 409854 | 2090 - 2161 4077.64 407828 - 4076.93
MW-29-03 | 410170 2339 2302 23.68 407811 407870 4078.68  4078.02
MW-20-06 | 410194 | 2407 _ © 2332 2395 | 4077.87 407849 . 407862 4077.99
MW-29-07 | 409856 | 2140 2079 - 21.50 407706 407777 - w7106
MW329-08 | 410072 | 236 2308 7 Wy Tae T
PZ-01 I GYS b - 2541 DA - 407876 - EE—
o T = 5 T S, ae———
brss TG0 e B — ! s e T——

P7 O-l 4100.64 -
Notes:

- - Notmeasured

ft - Feet

ms! - Mean sea jevel
MW - Monitoring well
P7 - Piezometer

TOC - Top of polyviny) ehioride casing

projects\hofss87nfn\Rpt Final Thi 3-1.xis 8/4/03




01 Jo 1 a8ey

£0/t72 QS (3M L-C RIGR SIX'SBIGRL G 935 Iy

I +2da-19S5]

N

0L

9EH'T

PIRI4a-19

TTTSIdar 9SS

L1dA-198S]

<

, _d:.m, o

11da-1958!

11 75U g
T 1da-195S

T graa 19ss

600°LE

000°CL

T Twendd-19ss

V6040- 1958

¥60dd-

958

EELEGRENS

U oadn9ss

REETNS

L0da-165S

Soaci- 195

01958

+0dd- 1955

F0da-1955|

<0dQ-108S

£0dd-1955]
o

sesdfeuy SLopeioanT] 2qomw

fRAISTHY usnRseY

PUIZGRE

(LGGT PUP 966 T) BOURZLIAIEIRY ) UG LAY {] PUP | S958Y,] "SUOUINA(] {LOG 107 SHUSIY [LRIRRNE 3L CRS SN VR




£0/6/8 1CS 14l L=G 9GEL SIXS

punodtucs 2ueSi0 SHUBOA - JOA
VUL UQUDBIAP S1[; 10y 5597 Je pauedad 10 peinsep sd|Ruy - N
paisaabar jou SISAwuy - YN

wefomy 1ad sumsy - 5

FOMIN-TOSE
UMIN-198

jeala

yoneReT

qudecy

.

1o g%

(L661 PUR 9641) UONBZLIIIRABYY AU AN 1] PUB [ $25BYJ SUOIIAI(] (10X 104 SHASIY [LRIERNE AT BN [0




[218G] 105 1 | 958US Z-C QR SIX'SBIARL § 998 iCH

wen@o |y sod swesSnria - 5 &
punccuos swesio ajneica - DA

sonad F{GrEADISs (110] - MM L

oul sse 1e panadal 1o pareaiop 2uljRUy - (N

3 zod surmBypw - RY8 W

we- 4
SRON

S5 155S
$0$S-198S

[0SS-195S
7€4a-1958
S

() sD0 A

130 € 28ng 3
HORERRSIAH] RIPIWDY | 05BYJ SHONINA(] HON LY SHOSOY edAfRLY -8 QT




Tabte 5-3.

Semmary of Analvtical Results for Soil Samples Collected During the Phase 11 R

Page 40f 10

YOCs (ugkg)

-

Depthy TRPH

i fnterval (1t} L ims

[sopropyl-

n-Fropyi-

- Trimethyi-

Locanion benzens berzene Stvrene Tolueas o-Xvleny m-Xylenes

_D]i;}'“v B

S541-DP41 3
S561-DP42

3861-DP42 90 W

$561-DP43 ) Po2 o |
$561-DP43 i

$S61-DP45 e

13,000

21,000

B

SS61-DP45

SS61-DP4s

S561-DP435

5861-DP46

S861-DP46

5361-DP25

$S861-DP47

$861-DP47

S$S561-DP48

$S61-DP49

$S61-DP42

$S61-DP49

L

B ool FUR PO Dot Sl U IV
;

SS61-DP50

§541-DP30

S5361-DF30

§S61-DP51

SS61-DP52

S561-DP33

8S61-DP54

S361-DPSS

$561-DP56

55@},0}:37‘"% R

Notes:
DPT - Direct push wehnology kg - Milligrams per kilogram

Tt - Feet N - Not detecred

Rpt Sec 5 Tables.xIs Table 5-3 Phase 1 Ri Soil 6/4/03

Y

A

TRPH - Tel recoverable pesrolewm hydrocarhons

VOCs - Valagle erzanic

compormds

()

ek - Microocsms nar k
ugke - Microgrms per ki

L

)




Table 5-4. Analytical Results for Groundwater Detections, Phases 1 and H RFI Site Characterization (1996 and 1997)

Page S of 1H

1
Lotanon l Benzeny

10m-Site Mobite Laboratory Anaivses

sSe1-Dros
SS61-DP05

$361-DPO7

61 DP1L (dup) T
SSEIDPI2(dupy L
a080

- 0.43
S 11,000

29

Seiwis by T T

Off-Site Fixed Labor

SS61-DPIL) ND

SS6I-DPIS
$S61-DP22

Note: The sample collected at SSAT-DIPT4 was also anabvzed for zasohine, dizsch, and o)

soion i

ND - Analvie derzcted or reported at tess that the de
VOC - Volatile organic compound

pel - Micrograms per liver

Rpt Sec 5 Tables.xis Table 54 RFf GW 6/4/03



Table 3-4.  Analvtical Results for Groundwater Detections, Phases I and 1Y RFT Site Characterization (1996 and 1997) Page 6 01 19

VOCs (ugly

12D

ii-Dichjor

Loeailon

sohde Laboratery Anglvses

T ND f.

ND ND

) D ND

i N Np ND

140 ND
ND : ND

N WD

ND ND

SSE1DP1O
Phase 11
SSE1-DPL; i dup:

ND

ND ) ND
- 2 v v
SS61-DP17 S L
SSSIDPIS
I~DE;_1—\S (dupi
SS61-DP1G :
5S61-DP20 ¥
$S61.0P23 ND
$S61-DP24 ND
$S61-DP25 53)
MW-29-05 o ND
SS6IMWOl o ND

1.1
ND
ND
ND

SS61-MW02
SSELMWOS

5561-MW04
SS41-MW04 (Dup;

Off-Site Fixed Laboratory Anaiyszs S
ssel-DPIl D ND T 87 ND : ND
Ssel P12 \D ND ND : 118 ? ND NI NE
5610 ND T ND ~ ¥ D : ND T
D ND 50 N Nis) " ND
ND s ND ND ' ND
ND \D 310 ND o

561-DDP14

61-DP22

Note: The sample collected at SSe1-DP i
NI - Analvte detecied ov reported at Jess t
YOC - Velauk

ugl. - Micrograms pet fiter

Tzanic compound

Rpt Se~ ~ Tables.xls Taple 5-4 RFI GW 6/4/03 . ) U




Table 3-4. Analvtical Results for Groundwater Detections, Phases [ and H RFI Site Characterization (1996 and 1997) Pase 7 of 10

NOCs {ugla

RIOX Tetrd 1,057

Location

On-Site Mobile Laboratony Analyvses

930
3800

$S61 -
SSEI-MWOS ND
36 1-MW04 (Dup} ND
Off-Site Fixed Laboratory Analyses )
5861-DP1 | D ND I ND D w N

SS61DPIZ SIS R 14 ND_ .. ND

S 12 9 ND ND B o
B ND 30 ) ND )
. po D D HD Y ]
3.620 1140 - P S - S

Note  The sampie collected a1 SS&1-D1 1
WD - Anaivie detected or reported atiess t
VOC - Volatile organic sompound

wg'L - Micrograms per iner

Rpt Sec 5 Tables.xls Tabie 54 RF| GW 6/4/03



Table 5-5. Analvtical Results for Groundwater Detecrions in the Phase I Remedial Investigation Page § of 10

__ Deteored ¥OC Cor

wePeepyl-

Benzene ¢ Chaiarolom henzen { Toent
IR NDTND D ND ND ND ND©OND L OND ND ND
1 epun D ND . OND ND ND . 1700 OND . 2060 0 ND . ND 1,500
SS6I-DP2§ | 440 XD ND_ ND - ND i ND ND . WD 6 WD ND 3
S$e| DP9 | ND_ ND 0 ND O ND 0 ND_ . ND . XD 3 ND WD ND
$561-DP30 13,000 1460 No . ND 1700 5466 ND 20,000 WD 1100 3100 1 7.400
SS61-DP31 8.700 » ND 670 1,400 ND %0 ND ND 40 1,100
$561-DP32 18,000 ND L nae0 1 3,360 53 T 1200 0 ND ND 530 1,400
t T L x ND C 750 650 27 14,800 | ND ND - 1,600 3,300
8,100 ND 1400 - 2,700 ND 600 | ND 1,660 2,200 s100
SSe1DP3s |8 a1 6 ND 299 1,900 94 . 3 1 ND i ND s
S$61-DP36 ND o 8 T wn w0 e ND ND
SS61-DP37 NI . ND . ND . ND WD ; ND . ND D
S561-MW0! ND T Txp D ND D ND D
$$61-MW02 ND 3 ND 0 WD ' ND 33 - ND ND
ND XD ND ND 180D ND ND 770
\D WD 9 KD ND ND ' s
1 0 3776 TTND WD . ND DL ND
14,000 ND 1360 2600 ND 5800 . ND 1,400 3,300
ND XD ND ND ND i ND . ND ND ND
D ND v ND b WD ND T ND | XD ND D
419 xD XD D 190 60 . ND . WD . WD D ND
MW-29-06 " ND XD ND ND ND ND . ND WD N D ND
SS6J-MW04D ND ¢ ND ND _ND ND ' ND . 160 ND 0 ORD ND 41 s
$S61DP31WD 14,000 ND WD XD ND \D \D 0966 | 3400 ND ¢ o190 ND 1160 s aee

Notes:
g/l - micregrams per lirer
ND - Analvie detected or reported at Jess that the detection Jimir

VO - Volatile organic compound

Rpt Sec ” 7 “gsxis Table 55 Phase | Rf GW 6/4/03

N
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Table 3-6.  Analvtical Results for €

sroundwarter Detections, Phase 1 Remedial Investigation Page 9 of 16

P-4 sec-Butyl- tert-Ruivl- 1 2-Dibrome- . L 2-Dichloro- 12- 1.i-Dichlore-
Locanion (L2l Benzeng Chloroform bhenzene ethane benzene L Dichiorocthane cthane 2-bexanone

o

Groundwater Sumples

$861-DP3S

X

5S61Mw0z |

SS61-MW

EEETTFIN N
650

SS61-MWO0S

|SS81-DP42 [T
Sseropas | evono [ 900
S§61-DP44 | 3a007 | '
SSGI-DP4S L _} o
‘ T
3600 } _
8603 |
760 J
T .
— ,,‘W_,.. _vv
LT R
SS61-MWO1 [ T B

T

73004

IR

SSa1-MWO06

4 25000
SS61-MWO07 B

13,600 J

SS61-MW08 — - AR
' : U T -
- — ol n R . v o a - - e V ]
- - - - 263 -
""" s - 4
SR T - N
. 79 ] 35 N L6o )
— 3.1
Notes
DPT - Direct push technalogy TPH - Total perroteun hydrocarbons gL - hdicrograms per hter

NID - Not detected above the repoartmg imi

Rpt Sec 5 Tables.x)s Tabie 5-6 Phase !l RI GW

VOCs - Volaule orsanic compounds

6/4/03



Table 3-6.

Analvtical Results for Groundwater Detections, Phase T Remedial Investigation

Page 10 of 16

sopropyl-

| bemzens Nanh-thalens

n-Propyl-
henzene

Stvrene

Toluene

VOCs

B

Trichlore-
sthene

12 4-Tomettyl- | 1,3, 5 Trimethyl-
benzene benzene

o-Xvleng

m-Xyleng p-Xvigne

Location

SS61-DP45_

5,300

9% o sl

$561-DP46

S$S61-DP47

S$$561-DP4§

5,660 1

12001

S$S$61-DP50

SS6L.DP49

SS61-DP31

7.8 ‘I.ﬂ e e

3861-DP32
1SS61-DP53

$861-DP34

SS61-DP33

S861-DP56

8561-DPs7

Monitoring Well Samples

SS61-MWOL

SS61-MW02

SS6E-MWQ3

T 2704

400 J

610 J

SS61-MW04

sy

160 J

240 J

1SS61-MW03

810 J 14J

Pis

6.4J

PRERN

$561-MW06

SS61-MWO0T

16000 593 58]

600 J

1,600 4

2,600J

$S61-MWOS

SS61-MW1Q

SS61-MWOI e

SS61-MW11

SS61-MW12

MW-29-02

00

MW-29-06

DPT - Direct push techaalogy
ND - Not derected

TPH - Towal petrolens

Rpt Sec § T-Mes.xis Table 5-6 Phase l{ RI GW 6/4/03

{ %

hvdrocarbons

VOCs - Volatile erganic compounds

B LS B AN
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HTRW DRILLING LOG | ™™ omana $S61-DPI8

1.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS
Foster Wheeler Environmental Corp ,
Indlon Fire and Soafety 1 o 2
3PROJECT 4,LOCATION
2155.0027.0007 H2000 SS-61, Holloman AFB
SNAME OF DRLER R fo  Jones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.SZES AND TYPES OF DRILLING 8.HOLE LOCATION _
AHD SAMPLING EQUIPMENT SS61-DP38
9.SURFACE ELEVATION
N/A
10.0ATE STARTED 11.0ATE COMPLETED
5/3700 5/4/00

12.0VERBURDEN THICKNESS 15.DEPTH GROUNDWATER ENCOUNTERED

N/A 125 £t bgs
13.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

7 £t bgs/ doy later
14.TOTAL DEPTH OF HOLE 125 £+ 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES OISTURBED UNDISTURBED 19,TOTAL NUMBER OF CORE BOXES
None N/A N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY)ﬁoTAL CORE
water and sol N/A TRPH —_sol TPH-JP4 -yater |  RECOVERY X
| 22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
w/ bentonite N/A
LOCATION SKETCH/COMMENTS SCALE 1 inch = 300 feet
@
MW~ 02

@DPBZII
‘@DP26 o MWP4-
o ere e
; le DP50/MWO8- - b
T T e 0p43

L ghPag
.../ @Dp3B
L e appas.
®DP5T HDPA4/MWAS o
Mwiz /80P4s
& DPAG L
P e DPEYMWIG
e DP3Y
& DP53 S
I ® P38 ’
PROJECT 5155.0027.0007 HOLE NO. SS61-DP38

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



HTRW DRILLING LLOG  (CONTINUATION SHEET) S PR
PROJECT INSPECTOR SHEET SHEETS
$155.0027,0007 H2000 Luke Darragh 2 *
FIELD SCREEMING | GEOTECH SAMPLE| ANALYTICAL
E(l;E)V. DI-(::;H DESCRIPTION(C(;F MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW(g():OUNT RED?:)RKS
(d) () ()
r;
j 0-6" - asphalt —
::1 Brown Clayey SILT with fine ta r—
a— medium Sand, molst, soft :*——
- —
2 ML —
] [
4 ] 5S610P385503 -
] Reddish brown Siity CLAY with Fine —
"ﬂ vhite Sand lenses, motst, medum y
: stffness, low plasticity CL :
] —
6 — —
:j Some as above with some oxide :
] stalning S,
] k5610P385901 —
3 CL —
8 —] -
_..{ —
_] Same as above, color change to —
] eray .
— b
— L
10T SR —
- CL —
18—; Light brown Clayey SAND with Fine SC —
—| Sand and some Siit, loose and wet L
: Water encountered at 125 feet }
E -
14 "'__" ;ng&::fgcglw collected - —
- —
16 - —
= -
3 —
RQJUECT HOLE NO.
P 5155.0027,0007 H2000 NO. Ss61-DP38
ENG FORM B5056A-R, AUG 94 (Proponent: CECW—EG)

g



HTRW DRILLING LOG | ™™  oMana $S61-DP40

1.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmental Corp N ,
Indion Fire and Sofety 1 o 2
3.PROJECT 4.LOCATION
5155.0027.0007 H2000 SS-61, Holloman AFB
5NAME OF DRILLER RQFE’ JOHQS 6.MANUFACTURER'S DESIGNATION OF DRILL
7.91ZES AND TYPES OF DRILLING . 8.HOLE LOCATION
AND SAMPUNG EQUIPMENT DPT Rig SS61-DP40
9.SURFACE ELEVATION
N/A
10.DATE STARTED .
5/4/00 11.DATE COMPLETED 5/4/00
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 13 ‘Ft
13.0EPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TiME AFTER DRILING COMPLETED
173 prior to sompling, about 10 min
14.TOTAL DEPTH OF HOLE 80 5 F_t 17.0THER WATER LEVEL WMEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES NOhe DISTURBED UNDISTURBED 19.70TAL NUMBER OF CORE BOXES
N/A N/ A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) [ OTHER (SPECIFY) 21.TOTAL CORE
water and soll N/&A TRPH - soll | 1PH-0P4_—woter RECOVERY %
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23.SIGNATURE OF INSPECTOR [_. k D h
w/_bentonite N/A uke dYarrog
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
8
; MW~027 -
- & PP3T S
& DP54/MWQ7/ aDp% . MWU '
e K D'r‘u/fe\\ 06 :
LeDR42 eDF‘SO/MWO& CeOp3E
K - Z T . . i .
& DP55 i i DP4 L o T T L
&D . r @DP49 & MW~05 " N
Pai A . R
' . L - WDRES CabE4Y
Sl aDp4s
e DP5 ‘ v"”: ‘ e DPM/ MWOd L - @DPQQ ; .
WW12 <0 (@ DP4E .
1 ®DP40 ' FOTee
[Iotintarty :
BREST & DAY ,"/5‘)'“\‘:"‘; &
@ DF
w [PSE
PROJECT  5155,0027.0007 HOLE NO.  SS61-DP40

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



HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) SS61-DP40
PROJECT INSPECTOR SHEET SHEETS
5155.0027.0007 H2000 J LLuke Darragh 2 o 2 ?
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL e
E;.E)v, D%:)TH DESCRIPT\ON(SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( (5‘0UNT RED?:)RKS
o (@ ) ) §
] —
j Braown, fine, Sty SAND, troce :
B — redium Sand, dry, loose b
- SM t
2 ] —
- —
— —
— -
- Grey Sty CLAY, very moist, mediun, -
4 i plasticity, trace fine to medium Sand CL -
] .
| e E R —
o , trace me and, damp
— pS61DP40SSTL ML f:_
—] [
6 = t
= =
E Light brown Shty SAND, domp, well E
8 ] graded, some gravel <0~10 mm) kssimpaassot SM —
5 —
- - ™
— -
10— Soey, Shiy SLAY wieh Sepd, noist. cL —
] rounded gravel <O-ionm -
Bl =
: ?Iom 'Sc::n, negk:\s ‘ﬂﬁ;‘“:ce C[_ }—
—
12 T -
i i
- —
14— —
— Ught brown Sandy Si4y CLAY, molst, CcL -
soft, fine to medium Samd
- cL =
T ey —
] e , molst, astictty, -
- CL —
] —
— L
18 -
] Light brown Sitty CLAY, E
nolst/wet, sHHFf, high
] tastidty whth nedun sand CL =
— enses, rounded Sand —
— -
- 7D = 205 ft =)
PROJECT  51550027.0007 H2000 HOLE NO. 5561-DP40

ENG FORM 5056A-R, AUG 94

(Proponent; CECW—EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-DP41
1.COMPANY NAME “ 2.DRILL SUBCONTRACTOR SHEET  SHEETS
Foster Whedler Envionnental Corp Indian Fire and Safety 1 o 3
3.PROKCT 4.L.OCATION _
5155.0027.0007 H2000 SS-61, Holloman AFB
5.NAME OF DRILLER Rafe Jones 6.MANUFACTURER'S DESIGNATION OF DRI
7.97ES AND TYPES OF DRILLING \ BHOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DP41
9,.SURFACE ELEVATION N/A
10.0ATE STARTED - 11.DATE COMPLETED
5/1/00 5/1/00
12.0VERBURDEN THICKNESS 15DEPTH GROUNDWATER ENCOUNTERED
N/A 20 ft
13.DEPTH DRILLED INTO ROSK N/ A 16.DEPTH TO WATER AND FLAPSED TIME AFTER DRILLING COMPLETED
1525’ bgs ! hour aofter driling
. 0 ATER LEVEL MEASUREMENTS (5P
14,TOTAL DEPTH OF HOLE 23 £t 17.0THER WATER ASUREMENTS (SPECIFY) N/&
V8.CEQTECHNICAL SAMPLES N oo DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS | OTHER (SPECIFY) | OTHER (SPECIY) | OTHER (SPECKY) | 21.TOTAL CORE
sol and woter N/A sok- TRPH water— TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPEC!FY) 23.SIGNATURE OF INSPECTOR L k D h
w/ bentonite N/A uke QPY\QQ
LOCATION SKETCH/COMMENTS SCALE 1 inch = 300 feet
€ o
MW~ 02"
& DPS4/MWOT o ) W )
{ 3 46 04
S — 4/MW06 :
&DP42 e DPS(J/VWOB T *Dpjjj /
8 DPS5 Dfm‘ﬁ e M oos i
PO R / @0P49 W-05 LT
Eo DPAT = L epis )
Lo / ' L,
; _@DP45. PR
@ DPS1 enpu/mwoc : ‘ 3
i r’ ' i S e DS
M\“”" & DF4G o ;
- ey
& DI 4% ; ;8 OPSE
GOPES L DPEG /MWL
BLF Yy
& PAA
& DPAE
PROJECT  5155,0027.0007 HOLE NO. SS61-DP41 |
ENG FORM 5056A—R, AUG 94 (Proponent; CECW—EG)



HOLE NUMBER
H CONTINUATION SHEET
- HTRW DRILLING LOG ¢ ) 5561-DP41
PROJECT INSPECTOR SHEET SHEETS
5155.0027.0007 H2000 Luke Darragh > o 3 ﬁ
-
ELEV, FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL "
o D?:;I’H DESCRIP‘HON(CC;F MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( (iOUNT REL(I:;IKS
@ © ) i
] l—
j 0-4 Inches ~ asphalt —
-
7 —
J—— S
: Tan Skty SAND, toose, dry, fine :
— to medium Sand, trece coarse SM b—
2 —] Sand 222 ppn -
: $561DP 415301 :
] =
- —
4 -
= Reddish b 3 SILY, dr —
o Sy S =
- —
— 068 ppn ML —
6 — —
— —
E =
] —
— f——
_.*  E—
8
] slight discoloration In soRs t
——.-:_ L
— Dark grey Skty SAND, dry, — - '\
— ltoost, fine to w Sand, — 2
— race coarse s F
I 115 ppe L Sy
10 SS61DP 415801 SM p—
: -
: Surme os obove, color choange :
to reddish brown S
12 —
—_1 Grey Clayey SILT, moist, some —
1 fing Sond and truce medium Sand E
_E 022 ppn ML —
14__‘: molst at 14 ft :""
] —
— Reddish krown Skty CLAY, :
: t)st/donp, stff, medum plasticity, —
16 sce fine Sand 0.44 ppn cL —
: | —
_ I~
— E__
18— E_
: Same as above, wet at tip- t—
. about 20 ft 119 ppn CL t
] | S—
. — T
pu— — !

PROJECT 5155 0027.0007 H2000

HOLE NO. s561-pP41

ENG FORM 5056A~R, AUG 94

{Proponent: CECW~EG)




[ HOLE NUMBER |
HTRW DRILLING LOG  (CONTINUATION SHEET) $S61-DP41
I PRET 5155,0027,0007 H2000 WPETR | Uke Darragh o
E(LOE)V. o%:)m oEscmPnon(c(;r MATERIALS ”MRSSC}RLETESN'NG ggofoié Z’;’f;% m&“?& BLOW( COUNT REM:;?KS
@ (@) ) 9 ¢
E Slity CLAY- same os above CL E
o e A LA A —
2e- 35 e CL —
= —
- —
- TD = 23 ft -
o4 —
] =
E —
- —
] =
E =
- -
: -
= ==
- —
= —
— S
] —
= =
- —
l - —
]
_ ROFET 5155.0027.0007 He00D HOLE NG s561-DPat

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



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-DP42
1.COMPANY NAME 2.DRIL SUBCONTRACTOR SHEET SHEETS
Foster Wheeler Environmental Corp Indian Fire and Safety 1 o 2

SPROECT 5155,0027,0007 AT $S-61, Holloman, AFB

S.NAME OF DRILLER Rafe Jones 6.MANUFACTURER'S DESIGNATION OF DRILL

7.9ZES AND TYPES OF DRILLING \ 8.HOLE LOCATION
AND SAMPUNG EQUIPMENT DPT Rig $SS61-DP42 B
9.SURFACE ELEVATION N/A
10.DATE STARTED 5/1/00 11.DATE COMPLETED 5/1/00

12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 18 5 F.t

13.0EPTH DRILLED INTO ROCK N/A 15.DEPTH TO WATER AND ELAPSED TIME AFTER DRILING COMPLETED

1465 ft after 1 hour
14.TOTAL DEPTH OF HOLE 23,5 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES  \j o1 oy DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A WA
20.SAMPLES FOR CHEMICAL ANALYSIS voC METALS | OTHER (SPEGIFY) | OTHER (SPECFY) | OTHER (SPEC’FY)i 21, TOTAL CORE
soll_and water sok - TRPH water — TPH-JP4 ] RECOVERY X |
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
Luke Doarragh
w/ bentonite N/A
LOCATION SKETCH/COMMENTS

SCALE

1 inch = 300 feet

i A

& DPS4,/1W0T

T ene
:i%!DE’“ l [ & OPSO /MWD

i

© PSS : - r‘&[?’mg. AT .
Pl e cO e ] ghpag B MWA05
Gopat oy T I
, T . eDP35 N & DE47
. ! ;@DP‘L‘} ‘; N ‘v.'; (I ‘ h /’F: i
0P HOPAA/MHOS < IR
@ ' R Dendon e oe0R3E
M2 eDPib ,
& DR &G ; ' ?DP%
5 ppas @ DPAE/NWIO
eDP37
@ LPRE
ERRT:
PROJECT  51550027.0007 [ HOLE N0, ss61-DP4R
ENG FORM 5086A—R, AUG 94

(Proponent: CECW~EG)



HOLE NUMBER
HTRW DRILLING LOG  (CONTNUATION SHEET) $S61-DP4
PROJECT INSPECTOR SHEET SHEETS
5155.0027.0007 H2000 Luke Darragh o o 3
FIELD SCREENING | GEOTECH SAMPLE] ANALYTICAL
E(lf)v' i DESCRIPTION, o MATERIALS RESULTS OR CORE BOX NO| SAMPLE No, | P+O% SOUNT RERARKS
(d) (o) N
~1 Dark brown Clayey SILT, dry, soft, t:
:] low plasticity, troce Fine Sand ”“
060 ppn ML E
3 I
2 - -
-t r——-
] Tan SRty SAND with gravei, loose, —
T] oy, well groded, sub-rounded. -
gravel T mn in size 035 ppn SW
- -
4 — tip of sampler wet ot 4 fFt —
- Brown Siity SAND, dry, mediun I
1 density, fine to nedium Sand, -
- sone Clay 062 ppm SM I
6 -
. Ton/reddish brovn Sandy SILT, —
. stifF, fine Sand —
] $S61DP425601 I~
- ML —
— | -
8
7| Grey Sandy Gravel, dry, subangua -
1 m!e{ or:%)a i slxe,yc:nrsgw " $S61DP42380Y oW I
] Sand, trace St l—
-
: Tan/reddsh brown Clayey SILT whth :
Sand, moist, fine to medum Sand {
10 _'ﬂ wvith ¢ troce of coarse Sand
- 0.60 ppn ML t‘_—‘
= -
— -
— l—
12— =
1 Reddish brown Slity CLAY with —
- Sand, Fine Sand and some coarse =
—]  Send nost, tgcoﬁ; gravel 10 m n —
—— e, lov plas —
] 0.65 ppm C L [
- -
14 ] —
- DTW 14.65 prior to sampling E
— s
16 - Redatsh krown Sty CLAY, moist, —
—t mediuny plasticty, some fine Sand p—
- ond trace medn coarse Sand
] 0.45 ppn CL E
18— -
— a G L (to 20 ), t, —
Sl e gt | s e GC
s Reddish krown Sity CLAY, wet, low t—
] plastciy, some fine to nedin CL -
- Sand -

PROJECT  5155,0027.0007 H2000

HOLE NO. sse1-DP42

ENG FORM BOS6A-R, AUG 94

(Proponent: CECW—EG)

U

v



HTRW DRILLING [LOG  (CONTNUATION SHEET) SSE B4
FROEET 5155,0027.0007 H2000 NSPECTR | uke Darragh T o SH;ETS
E(Laz)v. D%:)TH Dsscmpnou(gr MATERIALS F‘E‘J’R%ﬁ?'"c gogo%;):gﬁp}% Q;‘MA%“CN% BLOW(SOUNT RE).(dhA)RKS
E Same as Above (Skty CLAY) E
- 205 pom CL -
22— —
= ==
- =
= -
- =
x — -
PROJECT 5155 0027.0007 H2000 HOLE NO. SS61-DP42

- ENG FORM 5056A-R, AUG 94

(Proponent: CECW—EG)



HTRW DRILLING LOG | ™™ ovama s e

SS61-DP43
1.COMPANY NAME 2.0RILL SUGCONTRAGTOR SHEET  SHEETS
Foster Wheeler Environmentol Corp. Indian Fire and Safety 1 o 3
515.0027,0007 H2000 HLOATN - $S-61, Holloman AFB

6. MANUFACTURER'S DESIGNATION OF DRILL

3.PROJECT

5.NAME OF DRILLER

Rafe Jones

7.5IZES AND TYPES OF DRILLING

\ 8.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT RlQ S$61-DP43
9.SURFACE ELEVATON ) / A
| oA s 5 /5 /00 TPATE COMPLETED 5 /2 /()()
12.0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED D3 £+
13,0EPTH DRILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER ORILUNG COMPLETED
N/ A 12.45 % bgs at 1200 on 5/3/00

14.TOTAL DEPTH OF HOLE 255 £+ 17.0THER WATER LEVEL MEASUREMENTS (SPECFY) N/A
IBCEOTECHNCAL SANPLES  None DISTURBED UNDISTURBED 19,TOTAL NUMBER OF CORE BOXES
20,SAMPLES FOR CHEMICAL ANALYSIS YOO METALS OTHER (SPECIFY) | _OTHER (SPECIFY) QTHER (SPEGIFY] | 21.TOTAL CORE

sok and woter sok ~TRPH water - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.9IGNATURE OF INSPECTOR

w7 Benionite oA Luke Darragh

LOCATION SKETCH /COMMENTS lSCALE ! Inch = 300 Feet

B
L ‘ MW~02"
Jogeoezn . PRI
o &bpg2 /) T
€ DPS4 /MW7 Ciwda T
N Bh s
- g DP4AZ ~~ BN i
o P33 » ‘
& OPSS e .
e & MW-057 o
G DP4T - - LT
. . &DP35 e LPAT
.j - : ‘__': . @DP“S\‘ e
& P51 BOPLA/MWOD ’
o il * ! & D36
Mw12° /&DP4B .
’ R w@DPRE
® DP4G i v DPSe
&PHPaz & DP3G /MWID
EHLEY
& P53
& PPLE

PROJECT

5155.0027.0007 HOLE NO.  SS61-DP43
ENG FORM 5056A-R, AUG 94 o

(Proponent: CECW=-EG)



HTRW DRILLING LQOG  (CONTNUATION SHEET)

HOLE NUMBER

SS61-DP43

PROJECT INSPECTOR SHEET SHEETS
5135,0027.0007 H2000 Luke Darragh 5 ¢ 3
FIELD SCREENING | GEOTECH SAMPLE| AMALYTICAL
ELEV. DEPTH DESCRIPTION (;F MATERIALS RESULTS OR GORE BOX NO| SAMPLE NO. BLOW COUNT REMARKS
(@ ® © o e o ) )
] ten suty saND, dry, | fine to -
an ry, \oose,
] rediun Sand, t;qcvy coorse Sand 10 ppm SM :
- :
] Brown Sty CLAY, dry, soft, low —
2 plasticity, trace fine Sand —
. CL —
—]
— =
4 _—
q s:gm/hn ;&yer SAND, nod}i‘t'; —
nedin den: , fine to me —
] Sand, trace coarse Sand 830 ppn SC -
— b
— -
6 ——  Grey/Tan Stty CLAY, noist, soft, —
- \ow plasticty, trace fine Sand -
] CL -
— —
: same as obove - color change to :
— brown [
8
— Brown Clayey SILT, nmolst, soft, —
B fine Sond, trace medum and p———
T coarse Sand S
] 10 S
—] PR ML [
— —
10 — I
~ =
— |-
12— —_
B hese metion paztichy -
ness, medun 05 »
] sone Frs: Sand F 795 ppn CL E
14 7 —
] -
1 same os ocbove, Sty CLAY 53,25 -
- e CL —
- -
16 —
] Grey/Green Skty CLAY, molst, [
- st F, slight plasticity, some fine CL t—
— Sand —
_ same as above -~ strong ador :
: 45.2¢2 ppm CL -
- ——
18 —
— |
-1 Brown Shty CLAY, moist, sHff, fine —
— Sand and smoll aorystals 33.5 ppn CL :
PRQJECT

S155.0027.0007 H2000

HOLE NO. - $S61-DP43

ENG FORM 508BA-R, AUG 94

(Proponent: CECW-EG)



HOLE NUMBER
HTRW DRILLING LOG  (coNTNUATION SHEET) SS61-DP43
PROJECT INSPECTOR SHEET SHEETS
5155.0027.0007 H2000 ) Luke Darragh 3 o 3
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
E(LE)V. Dﬂ;)m DESCR!F’T]ON( C(;F MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( goum RE).((':.)RKS
o ( (@ (o) ) ¢
1 Browm Sty CLAY, noist, stiff, —
i i el 2000 ppn CL —
- —
88— Same as obove, (Skty CLAY? p—
- 2022 pon CL -
’—E Wet at about 23 ft }
84——: Same as above but saturated :-—
] 1795 ppn CL T
9 TD = 255 ft —
26— —
_ -
] -
— —
| I

t
© PROJECT  51550027.0007 H2000

HOLE NO. 5561-DP43

“““"ENG FORM S5056A-R, AUG 04

(Proponent: CECW—EG)



DISTRICT OMAHA HOLE NUMBER
HTRW DRILLING LOG SS61-DP45
1.COMPANY NAME 20RILL SUBCONTRACTOR SHEET SHEETS
Foster Wheeler Environmental Corp. Indion Fire and Safety 1 o 2
3.PROJECT 4,LOCATION
5155.0027.0007 SS-61, Hotloman AFB
SNAME OF DRUER D Co  |ones 6 MANUFACTURER'S DESIGNATION OF DRILL
7.SIZES AND TYPES OF DRILLING \ BHOLE LOCATION _
AND SAMPUNG EQUIPMENT DPT Rig SS61-DP45 ]
9.SURFACE ELEVATION N/A
10.0ATE SARTED 5 /5 /(j() U.DATE COMPLETED 55 /D /()()
12.0VERBURDEN THICKNESS N/A 15.0PTH GROUNDWATER ENCOUNTERED |3 £+
t3.DEPTH DRILLED INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
{1160 £t bgs on 5/3/00

14.TOTAL DEPTH OF HOLE 195 £t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES  \| 0 DISTURBED UNDISTURBED 10.TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE

soll and water N/A soll - TRPH water - TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGMATURE OF INSPECTOR L D h

w/ bentonite N/& uke QV\PQQ

LOCATION SKETCH/COMMENTS

SCALE 1 Inch = 300 feet
. e MW=03 \
&
. , v MW--07 ©
- i whpag i, ®BP3 5
Ve _ Jo&bR3z 0 e
%DPSA/JMWQT; /' : e 0P26 gMWQ‘}J‘ vy ’ )
{ woraz FLe Tee e T e DRSA/MWOE R :
Ll ‘i?DPf’G/%V!‘;(,)ﬁ; wp3z - |
& DP&S : e e T e A
o R 0Py & MW-05 LA
& DP41 T eppas e ' ¥
‘ . - eDP45 A YL
& DP51 ﬁrﬂmv“ﬁvs  epeos e
& 0ot o : BOPAG
Wiz [&DP4s
& DF4C DD
LY @ P59 0
B DP37
@& Tif
¥ g
PROJECT  5155,0027.0007 HOLE NG 5561-DP4S
ENG FORM 5056A-~R, AUG 94

(Proponenti CECW~EG)



HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) $S61-DP45
PROJECT
5155.0027.0007 H2000 WFETR  Luke Darragh e B
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
E(f)v. D%l;)TH DESCRIPTION(‘SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW(;;OUNT RD?:.;?KS
(@) (2) n
] Brown Clayey SILT with fine Sand, 130 ppm —
dry, soft -
] ML -
8 ] p
— -
~—1 tip of sampler wet ot 4 fi :
4 —
- Grey/Tan Clayey SILT with Fine :
3 Sond, very molst, soft, troce p——
—:_ medum Sand ML p——
—] 125 ppn -
6 — —
] 8 ded L
- %\’/ﬂ,"c:*yg,r?oose, i::ge'gtt. SW —
] oravel rounded to 10 mm In size —
8
: Tan STty CLAY, very nmoist, S$861DP 455901 N
=] soft, fine to redun Sard 079 ppn CL —
$361DP4559 -
: f—
] .
103 —
— Same as above with o trace of —
~ rounded gravel to 10 mm In size 15 ppm -
- CcL -
— |
12 ] —
— $S61DP 455120} —
— 3::;1:“153 n:):oe except wet at E
14 1 047 ppm CL -
- [—
— —
— l —
—] Brown Shty CLAY, wet soft, low -
] plastichty, some fine to medun .
16 Sand, trace coarse Sard 240 ppn CcL
= -
. Same o5 above (Shty CLAY) but -
18 — stalned grey/green from 185 S
] to 19.5 Ft, odor 1329 ppm —
- CL -
. —
] —
— b
- = F—
1D = 195 ft —
PROJECT  5155.0027.0007 H2000 HOLE NO. $S61-DP45

ENG FORM 5056A-R, AUG 94

(Proponent: CECW—EG)




DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA sS81-BP46
1.COMPANY NAME 2.DRILL. SUBCONTRACTOR SHEET SHEETS
Foster Wheeler Environmental Corp. Indian Fire and Safety 1 o 1
SPROECT  5155,0027.0007 HLOGATON - SS-61, Holloman AFB
SNAME OF ORILER o £o  Jopes 6.MANUFACTURER’S DESIGNATION OF DRILL
7.51ZES AND TYPES OF DRILLING \ 8.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SSe1-DP46
9.SURFACE ELEVATION N/A
10.0ATE STARTED 5 /73 /1)) DATE COMPLETED &5 /3 /()3

12.0VERBURDEN THICKNESS N/ A 15.DEPTH GROUNDWATER ENCOUNTERED {9 £ 4

13.0EPTH DRILLED INTO ROGK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

11.04 f1 13 mihutes after drilling
14.TOTAL DEPTH OF HOLE 20 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECFY)  \| /A
1B.GEOTECHNICAL SAWPLES N e DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/& N/A
20.SAMPLES FOR CHEMICAL ANALYSIS voe METALS OTHER (SPECIFY) | OTHER (SPEQFY) | OTHER (SPECIFY) [ 21.70TAL CORE
soh and woter N/A sol ~ TRPH water = TPH-0P4 | RECOVERY X
22.01SPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR h
v/ bentonite N/A Luke Darrag

LOCATION SKETCH/COMMENTS

|SCALE 1 Inch 300 feet

' .:.:;\
& DF54/14w07
S leDPaz
& DPSE

g% DP‘M

il

& DP51 2
@i i
MN12
& DP4G
&DP5E2

PROJECT

! lg DRSO MWOE .
R \/% DR43

‘

& MW-03 o
&
; N : MW= (2

S k. eppzol @DPS

Soodoebpga o Tl

WDP26 g MWE4 7 o 1S

ol ® e pPEa Ao |

P33

/ @ DP49 CEMwe0s

I )

-/ eop3s , e

‘ QD‘P‘Q.S - i e
DR44/MWOS

N

GORGE

e lIP59 /MW 0

€P37

5155.0027.0007

HOLE NO. $561-DP46

ENG FORM 5056A—R, AUG 94

(Proponent: CECW~EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-DP4G

PROECT  5155.0027.0007 H2000

INSPECTOR

lLuke Darragh

SHEET SHEETS

e o 2

ELEY, DEPTH

DESCRIPTION OF MATERIALS
(a) (b) (e)

FIELD SCREENING | GEOTECH SAMPLE| ANALYNCAL
RESULTS OR CORE BOX NO| SAMPLE NO.
U]

(9) (s)

BLOW COUNT RD?:)RKS

gravel and stone (road cover)

T

l

Grey 3iity SAND, dry, loose, fine
t0 medium Sand, troce coarse
Sand

N

0.31 ppm

SM

Grey Sarddy SILT, dry, soft,
fine Sand

n

[eo}

0.40 ppn

S561DP465501

ML

Grey/Brown poorly graded SAND,
dry, dense, medun to coarse
Sand, very tttie fines

$S61DP465501

SP

—
o

Grey/Tan Sty CLAY, very moist,
soft, trace medium Sand, low
plasticity

Same as cbove- color change to
brown

n

0.43 ppm

CcL

Ton/Grey Clayey SILY, wet, soft,
sone mediun Sand

—
BN

037 ppn

ML

Black/Grey well graded SAND,
molst, loose, some anguiar gravel
up to 20 m In size

,_.
o)l

SW

Brown Slity CLAY, wet, stiff, medin
Plasticlty, some medium Sand, white
crystals

o]

091 ppn

CL

Same as Above, slight odor,
color change to ton at 19 ft

lLlll EEEEEERE (‘![' I J[ll lLlllll ’Llll L LLLIL!![{ l‘LlLlll LLI!‘I!II |lllllilll lLiJ[i llLllil RS

TD = 20 f%

253 ppn

CcL

HHTHW (RN llH‘H IWHWHUWH ‘lTliHH\HT‘HH TIH|HH|IHWIW! ﬂll}llﬂ‘lﬂ

PROJECT  51550027.0007 H2000

HOLE NO. 5561-DP46

ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)
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DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-TP47
1.COMPANY NAME ZDRILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmental Corp, ndian Fire and Safety 1 o 2
SPROKCT  5155,0027.0007 H2000

4LOCATN - SS~61, Hollomonh AFB

5.NAME OF DRILLER RQFQ Jones

6.MANUFACTURER'S DESIGNATION OF DRIL

7.51ZES AND TYPES OF DRILLING , B.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SS61-DP47
9.SURFACE ELEVATON N/ A
10.DATE STARTED 5 /4 /0)() .DATE COMPLETED 5 /4 /(0
12,0VERBURDEN THICKNESS N/ A 15.0EPTH GROUNDWATER ENCOUNTERED 14 G £+
13.DEPTH DRILLED INTO ROCK 16.0EPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED
N/A 1275 4 at 1145 hours on 5/5/00
14.TOTAL DEPTH OF HOLE 195 £t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/ A
18.GEOTECHNICAL SAMPLES N e DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A N/A

20.5AMPLES FOR CHEMICAL ANALYSS VoG METALS OTHER (SPEGIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE

solt and water N/A soll - TRPH voter ~ TPH-JP4 RECOVERY X
22DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR

w/ bentonite N/A Luke DOF‘Y‘OQh
LOCATION SKETCH/COMMENTS

J SCALE 1 Inch = 300 feet

@ DPS4/MWQ7 |
{eDP42
& DP55

& DR AT

SR N

e DPS

, MW—-0Z" "o
L eopap ) @PPI
S oebpazil e
UP26 oM
0/MWOE -
A VN T
! glF49 S
o eDP3S
/o abpas. ;i

Ceppst. &DP44/MWOG
Fawiz SDPAG |
& DP4n - ’ ‘ 7. @9956
&DPS2 & UP38/1UW10
#DP3T
& UF53
# NP38
| PROJECT  5155,0027.0007 HOLE NO.  SS61-DP47
ENG FORM 5056A~R, AUG 94

{(Proponent: CECW—EG)



HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) s$611F47]
PROXCT  5155.,0027.0007 H2000 INPECTR | uke Darragh 5"57 o 5"5”5
FIELD SCREENING | GEOTECH SAMPLE| ANMALYTICAL
E(LuE)V' D\?;)TH DESCRIPTION cor WATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( <)>OUNT RD«(C"‘\)RKS
() (e) 1) s
1 Grey/Ton Skty SAND, dry, loose, E
_1 wmedum Sand some coarse Sard
—] —_
- SM =
2 —] —
4 j gx:nas above, color change to M :
_E lirp::'bmnsihn domp, soft, ;
- ML —
6 = —
1 Seme as akove but dry —
5 5 121 ppn SS61DP475801 ML E
10 ] Light lorown Sandy SILT, domp. —
] g
- ML -
] SS61DP47S1101] -
3 -
12 I
1 ught brown Sitty CLAY, very —
_:j ?\;l‘s*t.s::dﬁ, lov plastictty, some —
= cL —
14 ] —
-~ -
] % |§i£&”.§’3’s§k3Y19322§' —
E CL —
16— —
— -
] same 0s above, very moist —
18 - CL -
TGy ey S e o e SM —
1 some Clay SR
] —
— Total Depth=195 ft —
PROJECT  5155,0027.0007 H2000 HOLE NO. 55g1-pp47

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)
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7.SIZES AND TYPES OF DRILLING

DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DP48
1.COMPANY NAME Foster Wheeler Environmenta 2DRILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Emionnantal Corp Indion Fire and Safety 1 o 2
SPROECT o1 5007 0007 sLocanol - SS~-61, Holloman AFB
5.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL
Rafe Jones

, BHOLE LOCATION
AND SAMPUNG EQUIPMENT DPT Rig

14.TOTAL DEPTH OF HOLE

SS61-DP48
9.SURFACE ELEVATION N/A
TORE SR 5 10./00 TIOATE COMPLETE® 5 /10,00
12,.0YERBURDEN THICKNESS N/A 15.0EPTH GROUNRDWATER ENCOUNTERED 15|O _Ft
13.DEPTH DRILLED INTO ROCK N/A

16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
1051 ft, 2 hours ofter driing

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
195 ft N/A
1B.GEQTECHNICAL SAMPLES N ophe DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER {SPECIFY) | OYHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soll and water N/A sol -~ TRPH water ~ TPH-JP4 RECOVERY %
22.DISPOSITION OF HOLE BACKRILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
Luke Darragh
W/ Bentonite N/A
LOCATION SKETCH/COMMENTS

SCALE 1 Inch = 300 feet

& DP5S5

/. 8DP4S

e DPst &OPAL/MWOS o o
@v" ; J\’: i Py “‘. QQPSB
MWIZE (#DP46
: & DPAD- . e L eDPSE
“0OPS52 . B URIS/MWIO
§DFE7
& DP53
SRTRT:
DP48 not shown
PROJECT  5155,0027.0007

@
MW—07

ENG FORM 5056A-R, AUG 94

HOLE NO.  SS61-DP48

(Proponent: CECW-EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG HMAHA SS61-DP48
1.COMPANY NAME Foster Wheeler Environmental Corp. 20RIL &JBCO?;}R(A);JIT((})Rn Fil"e th SQF@'ty SHEET o SHSTS
J3.PROJECT

5153.0027.0007 H2000

+LocaToN - SS-61, Holloman AFB

5.
NAME OF DRILLER Rofe Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.S1ZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

B8HOLE LOCATION

SS61-DP48

9.SURFACE ELEVATION

N/A

10.DATE STARTED 5/10/00

11.DATE COMPLETED & /1) /()

12,0VERBURDEN THICKNESS

15.0EPTH GROUNDWATER ENCOUNTERED
N/A 150 ft
13.0EPTH DRILLED INTQ ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A 10351 ft, 2 hours after driling
14.TOTAL DEPTH OF HOLE 19 5 Ft 17.0THER WATER LEVEL MEASUREMENTS {SPECIFY) N/A
1B.GEQTECHNICAL SAMPLES NOI"!Q DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
N/A N/A

20.SAMPLES FOR CHEMICAL ANALYSIS YoC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21.TOTAL CORE

solt and water N/A sok - TRPH water ~ TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKRILLED MONITORING WELL OTHER (SPECKY) 23.SIGNATURE OF INSPECTOR

W/ Bentontte N/A

LOCATION SKETCH/COMMENTS

SCALE

PROJECT

5155.0027.0007 He000

HOLE NO. S$S61-DP48

ENG FORM B5056A-R, AUG 94

(Proponent: CECW~EG)




HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-DP48

PROECT  5155.0027.0007 H2000

LLuke Darragh

SHEET SHEETS

id
g

i

I TTI[]I[HH RRRRRRERERRRD IHIlHHI[IHﬂT lllllllllll\ll llllll’lilr Illl[IHIilﬂT‘HIIiIHT

g o 2
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
ELEV.
=) D%I:)TH DESCRIP'HON(SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( ()JOUNT REb(lﬁ;?KS
) (d) (e} N
1 ught Brown SILT, dry, soft,
] troce fine to mediun Sond
—
2
] ML
4 ]
—
] t brown Skty CLAY, dry,
-~ rediun S-tlffsn::d:, low plasticity,
tro fin
6 — ce fine CL
— Grey Skty CLAY, dry, stiff, low
8 — usytldty, fine white Sand
. enses throughout
—
. CcL
10 —
] Reddish brown Skty CLAY, domp,
| soft, lov plastcity, trace fine
to medium Sond, white sand
7] tenses, molst at 13 ft
14
7]  Grey Qlayey SAND, damp, medium
_ | dengrty, mediun to co’;’;‘se Sord SC
—
— Light brown Shty SAND, wet, loose,
] e somad
16 — SM
—
— Grey Sandy CLAY, wet, stiff, low
— Plasticity, fine Sond
18— CL
—
: Totol Depth = 195 £t
PROJECT

5155.0027.0007 H2000

HOLE NO. $S61-DP48

ENG FORM 5056A-R, AUG 94

(Propanent: CECW-EG)



HTRW DRILLING LOG | ™™ e1-DpA
OMAHA SS61-DP49
1.COMPANY NAME 2.0RILL. SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmental Corp, Indion Fire and Safety 1 o
JPROECT - 5155 0027.0007 HLOCATN  SS—-61, Holloman AFB
5.NAME OF DRILLER Rofe Jones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.51ZES AND TYPES OF DRILLING \ 8.HOLE LOCATION -
AND SAMPLING EQUIPMENT DPT Rig SS61-DP49
9.SURFACE ELEYATION N/A
10.0ATE STARTED 11.DATE 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.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
875 %t prior to sampling about 30 minutes after driling
14TOTAL DEPTH OF HOLE 215 £+ 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)  N| /A
IB.GEOTECHNICAL SANPLES  N|gphe DISTURBED UNDISTURBED 18.TOTAL NUMBER OF CORE BOXES
N/A N/A
| 20.SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPEGFY) | OTHER (SPECIFY) | OTHER (SPEGIFY) | 21.TOTAL CORE
sol and water N/A sok -~ TRPH water ~ TPH-JP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFRLED MONITORING WELL OTHER (SPEC‘FY) 23.SIGNATURE OF INSPECTOR
w/ bentontte Luke Dorragh

LOCATION SKETCH/COMMENTS

ISCALE 1 Inch = 300 feet

& DP54/MWQY7

/L &DP42 !l DPSOYMWDE
. T ep,

43

6DPAT i
oed £ L P j@l‘\lf‘“‘r 5
& DP51 SDPAL/MWOS =
“hwiz ‘eppas |
S DP4T - ' ; BOPSe
BEEY ﬁ UF'ISS_/HW('I,(}J ‘
Y
& DEG3
& D38
PROJECT  5155,0027,0007 HOLE NO.  $S61-DP49
ENG FORM 5056A-—-R, AUG 94

(Proponent: CECW—EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-DP49

PROECT  5155,0027.0007 H2000

NSPECTR - Luke Darragh

SHEET SHEETS

2 * 3

ELEV. DEPTH
(@) ®)

DESCRIP’HON( (;F MATERIALS
<

FIELD SCREENING
RESULTS
(d)

GEOTECH SAMPLE
OR CORE BOX NO|
(o)

ANALYTICAL
SAMPLE NO.
)

BLOVI( ():OUNT

REMARKS
)

Light Brown Clayey SILT wlth
Sand, damp/moist, soft, fine
Sand, some mediun Sand

ML

1JHL!‘II IJJIHIIIHIIHIIHH'HH

Grey/Ton Siity SAND, moist,
lsor-:‘!d!, redium Sand, trace coarse
al

SM

10

Brown SRty CLAY, damp, stiff,
low plasticity, fine white Sand
{enses

056 ppr

CL

—
n

Hrown SRty CLAY, damp, medium
stffness, low plasticlty, trace
medium Sand

69 ppm

SS61DP 4951101

CL

—
63}

Lipht brown Sity CLAY, dansp,
stiff, \ow plastidty, fine Sand
tenses, trace crystals

Discoloration and odor from
16-16.5 f4, very molst

SS61DP 491601

CcL

®

®
llHII]lI]lILL !‘lHL.II l‘llll|lllllllll|l! I|HIIIIHIJH

Grey SHiy CLAY, wet, stiff, tow
plasticlty, large crystais and white
Sand lenses

CL

I l“lll“(ﬂ]ﬁ lll!li‘ll I‘HH‘IHHIHI[U lilllllllll'll l‘HIIlH I!IIIIIHWNIIH‘HII\HH

PROJECT

9155.0027.0007 H2000

HOLE NO. 5561-DP49

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)
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HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) SS61-DP49
LT 5155,0027,0007 H2000 WFECTR | uke Darragh R
E(L:)V. mz:)m osscmpnon( Cc;r MATERIALS ”ﬂDRESSCURLETi”'"G ggom Z’;‘;P:Eo Q:MA:ECN% BLOW( goum Ra.(ar?;?xs
(a) (9) 0) ¢
]Sy Sy D, e oo, e SM —
— discoloration, cdor —
- = 215 ft —
= TD £ =
3 =
g —
§ =
] -
| - —
. RO%LT 51550027.0007 H2000 HOLE NO. 5561-DP49
ENG FORM 5056A~R, AUG 94

(Proponent: CECW—EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-DPSI
1.COMPANY NAME ZDRILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmental Corp. Indian Fire and Safety 1 o
3.PROJECT 4.LOCATION
5155.0027.0007 SS-61, Holloman AFB
SNAME OF IRLER P o Jopes 6 MANUFACTURER'S DESIGNATION OF DRILL
7.SIZES AND TYPES OF DRILLNG B.HOLE LOCATION
AND SAMPUNG EQUIPMENT DPT Rig SS61-DPS1
8.SURFACE ELEVATION
N/ A
10.0ATE STARTED 11.DATE COMPLETED
5/11/00 5711700
12.0VERBURDEN THICKNESS 15.DEPTH GROUNDWATER ENCOUNTERED
N/A 155 ft

130EPTH DRILLED INTO ROCK \ / 16.0EPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED

14.TOTAL DEPTH OF HOLE 80 5 {_\_t 17.0THER WATER LEVEL MEASUREMENTS (SPECJFY) N/A

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

None N/A WA
20.5AMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soR and woter N/A Soll — TRPH water - TPH-JP4 | RECOVERY X
22.0ISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPEGTOR Luke D h
v/ bentontte N/A ukKe barrag

LOCATION SKETCH/COMMENTS

J SCALE 1 Ihch = 300 feet

& MW=03.

; MW--02
sDPAo'
epp3e /

@DPZG

,MWO( [t
) Db;4fmw06
. . &DP5O/M\N0843 @DP33 [ il o
& P55 / . : A I
' b @D‘Pw @: MW~ 0‘3 S
L./ enp3s ; ' S
_§DP45 )
aDP44/vwos :
‘ ‘sOP4s 1
® DP4\'J . ; ‘ H ‘ , &0PSE
&EOPEY @UP:’l‘i,/MV‘”D
B P37
& DPES
& (7 38
PROJECT 5155.0027.0007 HOLE NO. SS61-DP5S1
ENG FORM 5056A-—R, AUG 94

(Proponent: CECW—EG)



W

g d

HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) SS61-DP5!
PROJECT INSPECTOR SHEET SHEETS
9155.0027.0607 H2000 Luke Darragh > o p
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
Eist. D?;;n-l DESCRIPT!ON(‘SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLO\V( gOUNT REL(G:)RKS
(d) () (N
1 Brown Sity CLAY, dry, soft, fine I~
—1 white Sand lenses throughout, low "_
——1 plasticity —
= —
— CL —
8 ] pr—e
4 -
6 —] —
Ught br Sandy SILT with fine
I sc\gnd, d:\g\ suf"‘t.ytroce P ML —
] Send .
- —
8 m —
: Grey/Tan Clayey SILT, some rpediun :
—1 Sand, molst, soft, trace coarse ML =
—1  Sand —
10 — —
:_ Same as above with more medium :._
1 Sand and coarse Sand (roundedd b
] ML r—
12— —
1 srown Sity CLAY, moist, soft, low —
o plasticity, medium to coarse .
| rounded Sarxd S
14 - cL —
] SS6IP5151401 -
] $S61DPS5151408] —
i Gr:&y Siity CLAY, -;t, dson, some [
16— medlun Yo coarse San CL |
. Reddlsh brown Slty CLAY, very moist, CL —
fine to mediun white Sand lenses,
: some small crystals, low plasticity —
18
. Grey/Green Sty CLAY, wet, -
1 sof$, low plasticity, some mediun L
to coorse Sand, discoloration
] and odor CL [
2l 7D = 205 ft —
PROJECT

5155.0027.0007 H2000

HOLE NO. SS61-DPS!

ENG FORM 5056A—R, AUG 94

(Proponent: CECW—EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DP52
1.COMPANY NAME  Foster Wheeler Environrental Corp. 2.DRILL SUBCONTRACTOR SHEET SHEETS
Indionh Fire and Soafety 1 o 3
3.PROJECT

5155.0027.0007

4.LOCATION

SS-61, Holloman AFB

5.NAME OF DRILLER

Rafe Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.9ZES AND TYPES OF DRILLING

8.HOLE LOCATION

AND SAMPLING EQUIPMENT DPT Rig SS61-DPS2
9.SURFACE ELEVATION
N/ A
10.DATE STARTED 11.DATE COMPLETED
9711700 5/11/00
12.0VERBURDEN THICKNESS 15,0EPTH GROUNDWATER ENCOUNTERED
N/A 18 ft
13.0EPTH DRILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TME AFTER ORILLING COMPLETED
N/ & 1625 f, 5 minutes after dekling
14.TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECH
245 £t M N/A
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPEGIFY) | OTHER (SPECKY) | 21.TOTAL CORE
soll and water N/A sol - TRPH water ~ TPH~JP4 RECOVERY %
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SGNATURE OF INSPECTOR D h
w/ bentonite N/A Luke arrag

LOCATION SKETCH/COMMENTS

SCALE 1 Inch 300 feet

& DP54/MWO7,

, /. 8DPR2 [
DE26 o MWO4
LDl “.,\‘{,’}gp

CeDPAZ g pRso/MWDE
/ 7 LenRAT
& DP55 &DF4T /
;@ 0OP49
. ®bP35
; co g DPAS
& DP51 BDPLA/MWOY.
Cuwrz ‘6 DP46
€ UR4D
°DP52 TRUFAS /MWD
&DPLY
G DPE3
& P
PROJCT  5155,0027.0007

HOLE NO.  SS61-DPSe

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-DPS

PROJECT

35155.0027.0007 H2000

INSPECTOR

Luke Darragh

SHEET SHEETS

e o 3

ELEV.

DEPTH
(o) (6)

DESCRIPTION( O)F MATERIALS
<

FIELD SCREENING
RESULTS
(d)

GEOTECH SAMPLE
OR CORE BOX NO
(o)

ANALYTICAL
SAMPLE NO.
n

BLOW COUNT
(@

REMARKS
(n)

BN

(o]

o0}

—_
o

—
N

._.
n

Ujlll]‘llilliillxllll Jild Illllfllllll l‘il I()IllJllll llJlILJJl[LlLl RREE

,_.
o))

llHllHl lLli[HH!H

18

0-13 Inches— black top and cement

Tan Shty SAND, dry, loose, medun
to coarse Sand, trace
subrounded gravel 7 mn in size

SM

Ton Sandy SILT, da
mediun Sand, trace

, soft,
e Sand

ML

Tan SRty SAND, damp, loose, nedium
inr:iz. sane subangular gravel L0 o
¢

SM

Reddish brown SILT, dry, soft,
trace fine to medium Sand

ML

i

Brown Skty SAND, damp, loose,
medium Sand, trace coarse Sand

SM

Redkllsh brown Silty CLAY, darp,
soft, small crytols throughout,
trace lorge crystats 20 wh In
size, mediun plasticity, fine
white Sard lenses (caliche)

SS61W‘5EZSI5011

CL

Reddish brown Silty CLAY, wet,
mediun plasticity, soft, white
and brown Sand ienses
throughout, small crystals

CL

TIHQHII WII]HIIUWIPWITHH‘HIH{TITHH HH;IHI“I llll l’lll!‘lﬂl HW)THT}T!HUH

PRQOJECT

5135.0027.0007 H2000

HOLE NO. 5561-DPS2

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



3155.0027.0007 H2000

HOLE NO. 5561-DPS2

HOLE NUMBER
HTRW DRILLING [LOG  (coNTNUATION SHEET) $S61-DP54
CROET 51550027.0007 H2000 WFETR  Luke Darragh B
Eé.:.)v. n?;)m DESCRPTION OF MATERIALS FIELD SCREENNG SEROE)?E Zg')‘(ﬂé Qf:t&m""; BLow counT Rag:;axs
(d) () ) S
E Same as obove CL E
22——1  Brown/Tan Clayey SILT with Sand, L
— wet, soft, medium Sand, trace —
] coarse Sand {
- ML -
24> =
- TD = 245 ft —
-—j :
- [
1 .
N - -
PROJECT

ey
ENG FORM 5056A~R, AUG 94

(Proponent: CECW-EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DPS3
1.COMPANY NAME 2.0RILL SJBCONTRACTQR , SHEET SHEETS
Foster Wheeler Environmental Corp, Indion Fire and Soafety { o 3
MPROECT 5155,0027.0007 L0 $S-61, Holloman AFB
5.NAME OF DRILLER RO Fe JoneS 6.MANUFACTURER’S DESIGNATION OF DRILL
7.S1IZES AND TYPES OF DRILLING ' 8.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DP53
9.SURFACE ELEVATION
N/A
10.DATE STARTED 11.DATE COMPLETED
5/11/00 5/11/00
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 88.5 Ft
13.DEPTH DRILLED INTO ROCK 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED
N/A 1159 ft, 5 minutes after driling
14.TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
P45 £t ‘ N/A
18.GEOTECHNICAL SAMPLES N DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
one N/A R/A
20.SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
- sok _snd water N/A sok ~ TRPH woter ~ TPH-JP4 RECOVERY X
22,D1SPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23.SIGNATURE OF INSPECTOR |_ k D h
w/oentonite N/A uke QI"I"QQ
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
4 P76 w03, s
- e 8
. L ; {W~07 2
) G wppppi, @ PEST =
L S foetep2 3y
& DPS4/MWOT ‘9DP26 g MWO4 oy
P A Fpoe ol ® e,&;n;‘mw@ﬁ /
;oeDPAZ e OPSO/MWOS . app3s
& DRSS e 0543 L =
S ; 3(9?49 kft» MW~05'- - K
Fopat ! o sDP3S K -
/. =
; | e DP45 B o
& DPSY | HOPA4/MWOS S
@f; wh Ve e @ BREE
AW S0P 4§ , : ‘
& DP4D ,_ o jERPS6
£0pS) @ DP9 /MWD
P37
i ®DP53
& Db
PROJECT  5155.0027.0007 HOLE NO.  $561-DPS3
ENG FORM 5056A—~R, AUG 94

(Proponsnt; CECW-EG)



HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) SS61-DPS
PROJECT INSPECT
5155.0027,0007 H2000 ® Luke Darragh g
ELEV. FIELD SCREENING | CEOTECH SAMPLE} ANALYTICAL
) D%:;H DESCRIPTION(COF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( EOUNT RDo(l':;?KS
(d) (2) n
: asphalt/ corcrete :
j I
] Tan Skty CLAY, moist, soft, Trace —
] fie nedlun Sond CL —
2 -
—
4 — —
] Tan Sandy SILT, molst, soft, fine :
b to medium Sand I
ML
= =
6 — =
8 |  Brown Sttty CLAY with Sand, damp/ 5
] moist, soft, fine to medkm Sand |
—
- very wet from BS to 90 ft i:‘—
2 —
10— —
- —
— p—
) Light brown Sty CLAY, damp, :
- soft, some fine white Sond lenses p—
18 — throughout, medun plasticity ————
. CL —
14 -7 —
: Brown Shkty CLAY with Sond, :
— domp, soft, medium to coarse CL T
1 Sond | —
] Reddish Brown Clayey SILT, damp, [~
16 gz:\ldm stffness, trace Fine ML —
] Reddish frown Skty CLAY, danp, “
e diin sﬂFF‘;:ss. Zved\un " t_
] plastidty, fine Sond lenses and CL
] small crystals -~
18 — —
— —
] Same as above but very moist at —
19 ft
- CL —
PROJECT

5155,0027.0007 H2000

HOLE NO. $561-DPS3

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



2155.0027.0007 H2000

HOLE NUMBER
HTRW DRILLING [LOG  (CONTINUATION SHEET) $S61-DP53
- | PROECT 5155 0027.0007 H2000 INSECTR | uke Darragh S 5"5‘“
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
E(LOE)V. DI-(::)TH DESCRIPT]ON(CO)F MATERIALS RESULTS N OR CORE BOX NO| SAMPLE NO. BLOW( ?OUNT RD?:;(KS
() (o) 0 9
O e =
-7 cL —
] [
el I
: :1;:); m[i;‘nglsf, loase, fine Sand, SM :
E Same as above but wet SM :
8 1 — I::::bs':\“l:z:wg Sty CLAY, wet, stiff, CL :—_—_—_
] TD = 245 ft —
26— —
— -
j -
] —
] —
] —
_E -
-] —
= —
l ] -
PROJECT

HOLE NO. $5¢1-DPS3

" "ENG FORM B056A-R, AUG 04

(Proponent: CECW-EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG [IMAHA $S61-DP55
1.COMPANY NAME  Foster Wheeler Environmental Corp. 2.0RILL SUBCONTRACTOR SHEET SHEETS
Indian Fire and Safety oF
3.PROECT 4.LOCATION
5155.0027.0007 SS-61, Hollomon AFB
SNAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL
Rafe Jones
7.SIZES AND TYPES OF ORILLING 8.HOLE LOCATION
AND SAMPUNG EQUIPMENT BPT RIQ SS61-DP3S
9,SURFACE ELEVATION
N/A
10.DATE STARTED 11.0ATE COMPLETED
5/12/00 5/12/00
12.0VERBURDEN THICKNESS 15.DEPTH GROUNDWATER ENCOUNTERED
N/ A 160 ft
13.DEPTH DRILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED
N/ & 495 £, 5 miutes after defiling
14.TOTAL DEPTH OF HOLE {7.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
190 ft N/A
18.GEOTECHNICAL SAMPLES OISTURBED UNDISTURBED 19.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

sok ond water N/A sok - TRPH water ~ TPH-OP4 RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR h

v/ bentorite WA Luke Darrag

LOCATION SKETCH/COMMENTS

SCALE 1 Inch = 300 feet
’ @
: MW~02
& DP54/ MW7 M@MWO4 ‘
6 DP42 e ® DR B /M y
LR e ;@D,\PS !
ﬁfwli‘i o @pP3s
‘ - @DR45
@ DP51 ROP44/WMW0E,
. . o edbEe
kw12 @bP46 104 7
& DP4G ‘ . DRSY
S0y 8 P59 /MWD '
CeDPyy
& DPs3
RS
PROJECT  5155.0027.0007 HOLE NO. 5561-DP55
ENG FORM 5056A—R, AUG 94

(Proponent: CECW~EG)



HOLE NUMBER
HTRW DRILLING [LOG  (CONTINVATION SHEET) SS61-DP55
FROECT 5155,0027.0007 H2000 WPETR - Luke Darragh o 3
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL e
E(L::)v. D?:)TH DESCRIPT]ON( g‘ MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW( (iounr RE);:;%KS
() (o) ( ’
"1 sone asphalt near surface :
] Lioht brown Clayey SILT with Sand, ML -
_ domp, soft, Ffine to medium Sand —
- =
: Light brown Skty CLAY with fine :
=1 Sand, domp, soft, low plasticlty —
] CL —
4 ] _
___ m::hrc)wm;:n:lb dry, soft, ML :
1 Grey/Tan SAND with SHt, well graded, —
—{ dry, loose, some Clay ..
& — SW —
8 : Brown SRhiy CLAY, danp, stiff, fine :
'—*: white Sond lenses, small crystals _—:—
__4 CL — -
10 -3 - 7
: Reddish brown Silty CLAY, damp, :
— soft, moderate plasticity, some fine b
12 1 Sand I
—] CL I
— SS61DPS551201 E_
3 Grey Skty CLAY, wet, soft, some I
14 h— fine to medium Sand, trace coorse ma—
| somd L
- CL —
16 -
1 Reddish brown Skty CLAY with Sand, -
1 wet, soft, lov plasticity, medum to I
__-: coarse Sand L—
] CL -
18 —] —
] Total Depth = 19 ft -
-— [ MRQN
. - 1
PROJECT  5155,0027.0007 H2000 HOLE NO. SS61-DPS5

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



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DP56
1.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS
Foster Wheeler Environmental Corp. Indion Fire and Sofety 1 o 3
3.PROKECT !
5155.0027.0007 LocAToN - §S-61, Holloman AFB
S.NAME OF DRILLER Rafe Jones 6. MANUFAGTURER'S DESIGNATION OF DRILL
7.5IZES AND TYPES OF DRILLING , 8.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SS61-DPS6
9.SURFACE ELEVATION N/A
10.DATE STARTED 11.0ATE COMPLETED
5/12/00 5/12/00
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/ & 1803 Ft, 5 ninutes after dekling
14.TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
230 ft 1276 £+ after sanping
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 18.TOTAL NUMBER OF CORE BOXES
None N/A N/A
20.8AMPLES FOR CHEMICAL ANALYSIS VoC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
soR ond water N/a sol - TRPH water ~ TPH-JP4 |  RECOVERY X
22.DISPOSITION OF HOLE BACKPLLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR ke D h
w/ bentontte N/7A Lu € or\r‘og

LOCATION SKETCH/COMMENTS

DP54/MWQ7

/ {a0p42

@DP?E)
@H HQ/MWOS

SCALE 1 inch = 300 feet
- k:';é;’fi: e
i MW-07

®DPAL
. @DP’V’I' 4

w paf o
S Y 12 MWOR

 DPS5 0P43 e if
 gOP49 & MW~ 05 S
Loleppas 0L '
; SR g DRAS e o
®OPST [ &DP44/NWO° - 7
ail ’ CYEALR
MW 12 @ DP4E / '
"@Df)‘i‘c‘ .,' : - .
P & DPIG /W0
C{)P%«’
® DESE
& (Pie
pPROJECT 5155.0027.0007 HOLE NO. SS61-DPS6
ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)



HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) SS61-DPS6
FROECT  5155.0027.0007 H2000 WPECTR | uke Darragh 3
ELEV. DE:TH DESCRIPTION( CC))F MATERIALS ﬂﬂ%sﬁﬁimm gom ZQ:P'% Q:MA:IE“%% aLow( c);ounr RD.(A'?)RKS
(@ ®) @ (@) [0 ¢
: Reddish brown Skty SAND, dry, fine :
——— to medum Sand, trace coarse Sand j
i SM [
2 7 =
4 — —
: Reddish brown SILT, domp, soft, :
_] ‘troce fine Soand L
- ML —
6 —
1 Reddish brown Sandy SLT, very -
8 | nolst/wet, soft, fine Sand —
] ML —
oy et oL =
10 3 -
1 Reddish brown Siity (LA -
] danp/rolst, stiff, fine grey Sand -
] lenses, moderate plasticity .
12 . CL A
14 : “LI’h}: bt:(;‘c”; Cé:zcy SILT, damp/moist, ML —
] Reddish brown SHty CLAY, molst, t:
_} sHff, fine white Sand lenses —
_| (caliche), moderate plastickty CL l—
] -
16 -] -
: Sam¢ as cbove but very motst :
] CL -
= -
18 —] -
E Sane as above but wet CL E
E 5:1;: :: osbove but not as CL_ —
] 1 L
PROJECT  5155,0027.0007 H2000 HOLE NO. $S61-DPS6

ENG FORM 5056A-R, AUG 94

(Proponent: CECW-EG)

)



B

HOLE NUMBER
HTRW DRILLING LOG  (coNTnuATION SHEET) SS61-DPS6
| TR 5155,0027,0007 HR000 WIEIR - Luke Darragh R
ELE)V‘ OEP™H DESCRIPHON( c(;F MATERIALS Ha&mmc ggﬂom SB'?;;‘(P :% %A;IE“CNA& BLOW(Q(;OUNT RE\(A:)RKS
(a ®) @ ® 5
: Reddish brown Shty CLAY, wet, :
—{  sUFF, Fine white Sand tenses, —
—{ noderate plasticity —
88 —~_- Slight discotloration from 22 to 23 —
N I
. Total Depth = 23 Ft I
21 =
= =
.___.4 }.__
] .
. [

PROJECT  5455,0027.0007 H2000

HOLE NO. §561-DPS6

" "ENG FORM 5056A-R, AUG 94

(Proponent: CECW~EG)



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA $S61-DP57
1.COMPANY NAME ZDRILL SUBCONTRACTOR SHEET  SHEETS
Foster Wheeler Environmental Corp. Indian Fire and Safety 1 o 2
3.PROJECT

5155.0027.0007

HLOCATON - $5-61, Holloman AFB

5.NAME OF DRILLER RQ‘FQ Jones

6.MANUFACTURER'S DESIGNATION OF ORIL

7.5IZES AND TYPES OF DRILLING 8.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DPS7
9.SURFACE ELEVATION
N/A
TO.DATE STARTED 1L.DATE COMPLETED
5/12/00 5/12/00
12.0VERBURDEN, THICKNESS 15.0EPTH GROUNDWATER ENCOUNTERED
N/A 13 ft
13.DEPTH DRILLED INTO ROCK 18.0EPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED
N/& 71 1, S mnutes after drkiing
14.TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
190 f+t N/A
18.GEOTECHNICAL SAMPLES NOne DISTURBED UNDISTURBED 13.TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEWIGAL ANALYSIS voc WETALS OTHER (SPECIFY) | OTHER (SPEGIFY) | OTHER (SPEGFY) | 21.TOTAL CORE
sok and woter N/A sol -~ TRPH water ~ TPH-UP4 ‘ RECOVERY X
22.0ISPOSITION OF HOLE BACKFILLED WONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
w/ ventorite ) Luke Darrogh

LOCATION SKETCH/COMMENTS

LSCALE l Inch = 300 feet

& DPB5

8 DP5T

Sawiz
& DP4G

&PPs7

@DP26 oMW
| e UPSO/MWOS-
ST enpas

{ gOP4g

i

eS|
EDP44/ MW0Y

&

i é‘\ Lo
Mw-G2

i &0p32 |

HOP3S

enpes /
S BOPHE

S GP33/ W10
F OV 37

RES3

I‘ODP57 not shown

PROJECT 5155.0027.0007

HOLE NO.  SS61-DPS7

ENG FORM 5056A—-R, AUG 94

(Proponent: CECW—EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-DP37

PROJECT
5155.0027.0007 H2000 WFETR®  Luke Darragh e o
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
E(lu-E)V- D?;;'H DESCR’PT!W(C(;F MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOVI( (;OUNT REI(A:)RKS
&) (o) ¢
- -
: Light brown SKty CLAY, very :
nolst, soft, tow plasticity, trace
] fine Sond -
2 cL =
—| —
— —
4
71  Reddish brown Sttty CLAY with I
] Sand, very roisy, fine white Sand [
lenses, trace crystals
] CL —
6 - —
: Brown Shty SAND, very moist, loose, :
8 fine and medium Sard, trace coorse
1 Sond SM i
T]  Reddish brown Slity CLAY, nolst, -
— stiff, sight plastictty, fine white CL -
_] Sond lenses f—
10 — -
— el
"1 Reddish brown Sitty CLAY with N
] Sond, moist, soft, fine Sand, S
] trace medium Sand —
- CL —
12 —
d s ol SAND, well graded, [
1 \gose, trace subrounded gravel SW —
— L
14
— B Skty CLAY, motst, med —
—] :rt‘i%‘;‘?wsst,y\ov plasvgrdyty nedn CL Sl
] Total Depth = 15.0 £+ —
16 ] —
18 ] I
PROJECT  5155,0027.0007 H2000 HOLE NO. $S61-DP57

ENG FORM 5056A-R, AUG 94

(Proponent: CECW~EG)

U



1.COMPANY NAME

HTRW DRILLING LOG

DISTRICT

OMAHA

HOLE NUMBER
SS61-DP54/MWO7

Foster Wheeler Environmental Corp,

2.DRILL SUBCONTRACTOR

SHEET  SHEETS
Indion Fire and Safety 1 o 3
3.PROJECT 4.LOCATION
5155.0027.0007 SS-61, Holloman AFB
5.NAME OF DRILER 6.MANUFACTURER'S DESIGNATION OF DRILL
Rafe Jones
7.9ZES AND TYPES OF ORILLING B.HOLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SS61-DPS4/MWO7
9.SURFACE ELEVATION
N/A
10.DATE STARTED 11.0ATE COMPLETED
3/12/00 5/12700

12,0VERBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 190 £t

13DEPTH DRILLED INTO ROCK N /A 18.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLNG COMPLETED

1585 £+, 10 mhoutes after drlling
14.TOTAL DEPTH OF HOLE 22 £t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.T0TAL NUMBER OF CORE BOXES
None N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSS voc METALS OTHER (SPECIFY) | OTHER (SPEGIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sol and water N/A sol - TRPH water ~ TPH-JP4 RECOVERY X%
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR h
v/ bentonite N/A Luke Dartrag

LOCATION SKETCH/COMMENTS

SCALE 1 inch = 300 feet

. . DP54/MW07J

iie DP4z

| ‘e DPSQYMWUS-
‘, Sal 7 ’s % 3

& DPSS5 , A ;
/ gDP49 ,
£0P41 © L7 eppas O
e T : C . @DR45_ E
& 0PST/ &DP44/Mwod -
IRt S P e e P36
W 12" ‘BUPAG 1 /
§ DP4D. o
BURES T DF3G /W10
%’;D}37
& DPS3
T 0DPAE
| PROJECT  5155,0027,0007 HOLE NO. SS61-DPS4/MW07
ENG FORM 5056A—R, AUG 94

A

'e0P26_

(Proponent: CECW—EG)



HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER
SSGL-DPS4/HV07

PROECT 5155,0027.0007 H2000 INSPECTOR | yke Darragh S“é“ o 5”5“
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
E(LE)V. DEF;TH DESCRIP“ON((;F MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW COUNT REL(A:;‘KS
o ®) ¢ o e @
U
: Tan Skty SAND, dry, loose, nedium :
— to coarse Sand, trace subrounded
— gravel 15 mn n size ;
peem—— e
- SM —
2 — -
— —
Light brown Silty CLAY with Sand, —
3 dosrp, soF:',‘ lo'typlasﬂch:y. m;un CL_
) Sand :
4
7] Ught brown Sandy SILT, soft, Fine —
—] to mediun Sand :
- ML —
6
j ;:nmslty SAND, dry, toose, medium SM —
— -
: Tan SRty SAND, dry, loose, medkim SM :
8 to coarse Sand I
"] Reddish brown SRty CLAY, damp -
soft, medium plasticity, trace
1 nedium white Sand lenses F:“
. CL -
10 — —
: Same as above with a medum :
stiffress S
. CL —
12 -
: Same a5 above with medum to :
_ coarse Sand CL_ —
14
T e ey, Mitn & coler $3610P5451401 cL —
16 — —
- -
1  Grey Sitty CLAY, damp/moist, soft, CcL —
T} some nediunm 10 coarse [ .
] I
18 =
. -
—] L
- CL —
PROQJECT HOLE NO.

3135.0027.0007 H2000

$861-DP54/HW07

ENG FORM 5056A—-R, AUG 94

(Proponent: CECW-EG)
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HTRW DRILLING LOG  (CONTNUATION SHEET) Wi Riyirid
PROEST 5155.0027.0007 H2000 NPECTR | uke Darragh g
E(f)v' or(::r DESCRIPTION( S MATERIALS FIELD SCREENING giom :gtph% Q;‘M“’;’L'E“C}:"‘& BLoW CounT RD.(!hA)RKS
(@) (® " ¢

1 Reddish brown Sty CLAY, wet, I

— nediun sHffness, mediun to high -

o plastictty, trace medium Sand and CL -
] 5 mm arystals —

2e—] —

= TD = 22 ft —
— —
= —
= =
—j T
= =

o ] E

o, PROJECT  51550027.0007 HR000 HOLE NO. ™ sset-npon vy

1
ENG FORM 5056A-R, AUG 94

(Proponent: CECW—EG)



HTRW DRILLING LOG PSTCT OMAHA $S61°3P30/ Mwo8B

1.COMPANY NAME Foster Wheeler Environmental 20RILL WBCOPIJT;:&ciTan Fire ond SQFE"ty SHElET oF SHESUS
3.PROJECT 4.LOCATION
9155.0027.0007 SS61, Holloman AFB

SNAME OF DRILLER Rafe Jones 6.MANUFACTURER'S DESIGNATION OF DRILL

7.91ZES AND TYPES OF DRILLING ) ] oN

AND SAMPLING EEQUIPMENT DPT Rig BHOLE LocAT SS61-DPS0/MW08

9.SURFACE ELEVATION N/A
10.DATE STARTED 5/11/00 11.DATE COMPLETED 5/11/00

12.0VERBURDEN THICKNESS N/ A 15.DEPTH GROUNDWATER ENCOUNTERED

205 ft

16.DEPTH TO WATER AND ELAPSED TIME AFTER ORILLING COMPLETED

13.0EPTH DRILLED INTQ RQCK N/A

1272 ft 4 hours ofter drillng
14TOTAL DEPTH OF HOLE 22,5 £+t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/O
1B.GEOTECHNCAL SAMPLES N1 DISTURBED UNDISTURBED 19.YOTAL NUMBER OF CORE BOXES
20,SAMPLES FOR CHEMICAL ANALYSIS voc WETALS OTHER (SPEGIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sok_and water /A soll ~ TRPH vater - TPH-JP4 {  RECOVERY X
22DISPOSITION OF HOLE BACKFLLED MONITORNG WELL | OTHER (SPEGIY) |  23.SIGNATURE OF INSPECTOR | ke D h
w/ bentonite Yes, MwW-08 uKe QPPQQ

LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet

@
. MW-07 i
/:' Sy
& DP54/MWOT {'@DPZG a
" DF42 L . ;
% 0P /|e oPso/uwos|
& DPYS ! ’ _JU ™ i !
Gopar LT TelP4s e ’
2Ly 4 ! L eny . T T
; -0 &DR3S &DPQ/
! U eDRas S Fam Ce
@DPST, [ &Dpad4/uwad L egrag o
el T eDP3g
Wwiz &DPAG .
& LPad- . i eoree
& 0PSo G\DPL’\E}/M;\/\"»O
BOPE?
& DPS3
§ DPSE
PROJECT  5155.0027.0007 HOLE NO. $S61-DPS0/MW08
ENG FORM S5056A-R, AUG 94

(Propenent: CECW-EG)



HOLE NUMBER
HTRW DRILLING LOG  (CONTINUATION SHEET) Sser-3PS0/Hets
PROECT  5155,0027,0007 H2000 NPECTR | e Darragh S g
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL
ELEY. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW COUNT RE‘MI:RKS
© ®) © u 2 b @ ™
0-6 Inches s gravel [
— -
N ML —
] Lipht brown Clayey SILT, dry, soft, -
~] sone fine Sand L
4
-1 Light brown Sandy SILT with fine —
-~ Sand, damp, soft, trace coarse —
~ Sand
- ML —
6 — b
7 Grey Sitty CLAY, SHIFf, | —
— pl:syﬂcrtty),’ Some medion Sand CL —
8
1 Same os above but domp :
- CL —
— L
10— —
] b
3 SS61DPS0SL00L —
] Light Brown Skty CLAY with -
— rediun Sardt, moist, soft —
12— CL L
—]  Very moist from 125 ta 13 4 rr_“—_
14 —]  Light brown Sity CLAY, moist, low —
— plasticdty, medium stiffness, some —
— fine Sand, trace medun Sand CL -
A SS61DPSOSY50! -
16 —] -
] Same as above but has moderate [
] plasticity, slight odor —
] 75.23 S
] ppn CL —
] -
18 1 I
: Grey Sitty CLAY, rolst, medius :
—— stiffness, fine white Sand lenses, 260 CL S
— sone small arystals and some pen -
_— discoloration, odor t—
PROJECT  5155,0027.0007 H2000 HOLE NO.

$S61-DPS0/NV08

ENG FORM 5056A-R, AUG 94

(Proponent: CECW~EG)

4




HTRW DRILLING LOG  (CONTINUATION SHEET) (S NOMBER
PROKCT  5155,0027.0007 H2000 WPECTR | ke Darragh w5
E(LE)V. o%:)m DESCRIPT!ON( gf MATERIALS ”ﬂ%ESSCURSSN’NG gEROTC%;’*E z‘(‘)’:(p;% ;:C";YLE‘CP:LQ BLOW( c)oum RD«(l:)RKS
a @ © o i
— —
1 Grey sity CLAY with fine to -
] medium Sand, wet, soft, low b
— g;uolrﬂdty, dscoloratlon and an r
= CL —
= =
] TD = 225 ft —
24— —
—] T
= —
| PROECT 515500270007 He000 i

ENG FORM 5056A~R, AUG 94

(Proponent: CECW-EG)



HTRW DRILLING LOG

DISTRICT

OMAHA

HOLE NUMBER

$S61-DP44/MW09

1.COMPANY NAME

2.DRILL SUBCONTRACTOR

SHEET SHEETS
Foster Wheeter Environmental Corp. Indlan Fire and Sofety 1 o P
3.PROJECT 4.LOCATION
5155.0027.0007 H2000 SS-61, Holloman AFB
S.NAME OF DRILLER Rafe Jones 6.MANUFACTURER'S DESIGNATION OF DRILL
7.SIZES AND TYPES OF DRILLING \ B.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SS61-DP44/MW09
9.SURFACE ELEVATION N/A
i I0DATE STARTED 5 /5 7303 11.DATE COMPLETED 5/8;00
12.0VERBURDEN THICKNESS N/ A 15.0EPTH GROUNDWATER ENCOUNTERED 14 £t
13.0EPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
12.65 ft at 1200 hrs, 5/3/00
14TOTAL DEPTH OF HOLE D] [t 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES N DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
one N/A /A
20.SAMPLES FOR CHEMICAL ANALYSIS voC© METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
sol_ond_water sol_~ TRPH water — TPH-JP4 RECOVERY X
22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SGNATURE OF INSPECTOR
Luke Darrogh
w/ bentonite yes, Mw-09

LOCATION SKETCH/COMMENTS

SCALE 1 Inch

_ DF

300 feet

b MW=02

E : MW -2
S ebp & PP3i
, SDF32 / i
& DPS4/MWOT {g}omb @MV!{?;F{; oy i E
, 4 Wivdi
& D42 @DPS@/MWG U ahE
G‘ R .
o OP5E ) i DP45 o »
o S £NP4g BMW-05 ;
NPT e I T ;
' e - B0P3S g @DEA7 - :
& bP51 . Y 0 ok
( DP44/MW 9] s .
e o SDP3H-
W12 G
& | 58
& DRAG.. SOFSE
$ o CGTITE9 /MWD
Y
5 OIET
& PP B
PROJECT

L

2155.0027.0007

W HOLE NO. SS61-DP44/MW09

ENG FORM 5056A—R, AUG 94

(Proponent: CECW-EG)



HOLE NUMBER
HTRW DRILLING L OG  (CONTINUATION SHEET) SS61-DP44/MW09
PROJECT INSPECTOR SHEET  SHEETS : ""'\‘
5155.0027.0007 H2000 Luke Darragh 2 o P )
g
FELD SCREENING | GEQTECH SAMPLE| ANALYTICAL
EE;E)V‘ Dg)TH DESCR\P“ON(CE)T WMATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLO\V(Q(;OUNT RD?:;?KS
(d) (8) (]
:1 fHt and gravel :
~1  Brown Shty CLAY with Fine Sand, —
8 - damp, soft, low plasticity —
- 0.70 ppn CL -
4
] [
— l—
| L
_ Brown Sandy SILT with fine Sand, ___
] very molst, soft |
— 054 ppn —
] ML —
6 —| wet from 56 Ft -
~— —
8 — -
] Light grey SRty CLAY with fine -
| Sand, moist, soft [ H
- — i
- B P cL =
10— r___
18 ——: Sane Slity Clay as above but L —
T wet at 14 £t and stainled from -
— 13-14 Ft, odor 075 ppn CL —
— —
14 | t—
— -
1 Grey/Tan Skty CLAY with —
1 Fhey Sat::!, 'ez, low pl‘ﬁstlcsrg;'),e 2626 ppn CL —
] odor
= -
— P
16 -
: Browm Skty CLAY, fine Sand, wet, :
— soft, lov plastichty, trace odor 0.93 ppn CL -
18 -
] Same Skty Clay as above, odor cL :
— u \, wet, —
] z;{ Sggg%s:m'ﬁgngr:;.n'g 19 ppn CL —
—] a Fo -
| . 1D = 2 ft —
\ PROJECT 5155.0027.0007 H2000 HOLE NO. sse1-weas/mvoe

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



HTRW DRILLING LOG

DISTRICT HOLE NUMBER

OMAHA

SS61-BP33/MW10

1.COMPANY NAME Foster Wheeler Environmentol Corp

2.DRILL. SUBCONTRACTOR

SHEET
Indian Fire and Safety

1

SHEETS

o2

3.PROECT

5155,0027.0007 H2000

4.LOCATION

SS-61, Hollomon AFB

SNAME OF RLER R fe  Jones

6.MANUFACTURER'S DESIGNATION OF DRILL

7.9ZES AND TYPES OF DRILUNG

, 8HOLE LOCATION -
AND SAMPLING EQUIPMENT DPT RIQ S§61-DP39
9. SURFACE ELEVATION
N/A
- “V 10.0ATE STARTED ] PLETED
5/3/00 11DATE COMPLETED 5 /3 /(00
12.0VERBURDEN THICKNESS N/A 1S.DEPTH GROUNDWATER ENCOUNTERED g o4
13.DEPTH DRILLED INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
12.0F%, 10 minutes after driling
14.TOTAL DEPTH OF HOLE 19 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
1B.GEOTECHNICAL SAMPLES N1 o DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES N/A
N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.TOTAL CORE
woter and sol N/A TRPH - sok ]TPH—JP4 ~water RECOVERY %
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR Luke D h
w/ bentonite N/A uxe arrag

LOCATION SKETCH/COMMENTS

& DP54,/MWQ7

¢

SCALE 1 Inch = 300 feet
@ .
MW-02"

&DP26

e oas T ? '@ bPa /M08
@PFAZ 9 0ps0/MWLB hdpay
® DP5S Sl S 8DR4S ey : ;
- ' gDP49 BMW-05 y
&% DAY | i epp3s e D s - bl
s & DP51 ?[)P:M.:/VMWOS‘ » : @DPJ.Q‘ 3
. & T (P36
et 60P4E
& DP4AD Ao epees
EOPED L.DP!!Q/MV“O
FOP3Y
& DPS3
€ DiP3E
L‘PROJECT 5155.0027.0007 HOLE NO. SS61-DP39/MW10
ENG FORM 5056A—R, AUG 94

(Proponent; CECW-EG)



HTRW DRILLING LLOG  (CONTINUATION SHEET) sclOLE NUMBER
PROJECT INSPECTOR SHEET  SHEETS
5155.0027.0007 H2000 "™ Luke Darragh > o D
a(,ae)v. o%:)m DESCRITION OF MATERIALS Ha%%.?mc (;ER(’TC%%:E)Z?;P’L‘% ;::'LT}“%% au.ow(g(;ounr REkz:)RKS
] orey Clayey ST with nedhn Sand —
2 —: ;:d;_tsone ne Sand, damp and ND ML ::_
_ I
= -
4
= —
6 s&;{ Sondy SILT, fine Sand, molst, 012 ML .
- ppm —
= -
= =
8 — -
j same as above but very moist ML. t:
E Grey Shty CLAY, moist, sight FS610P3951001 E
10 __: plasticity, some fine Sord, stiff 0-28 CL. :__
- ppm —
— —
12— o gy SV =
1 stFf 0.87 CL —
- -
= ppm -
14— —
R p—
_: ;E? ‘ﬂg%' mYé.SlF ht gl’asn::t:z, BS61DP3951401 E_
- , 494 CL —
161 baor, stapmea 08 O Y ppm —
E Some os above but wet at 18 Ft E
18— o4 CL —
— ppm —
7 TD = 190 £t —
PROJECT HOLE NO.
5155.0027.0007 H2000 $561-DP3I/MVI0

ENG FORM 5088A-R, AUG 94

(Proponent: CECW-EG)

W

il



[ >

- BP3GY

o MWii |-

R
& DPES

DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-MW1l
1.COMPANY NAME Z.DRILL SUBCONTRACTOR A SHEET  SHEETS
Foster Wheeler Environmental Corp. Enviro~-Drill 1 o
3.PROJECT 4.LOCATION
5155.0027.0007 SS-61, Holloman AFB
5.NAME OF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL
D. Starnes CME 75 hollow stem auger
7.SIZES AND TYPES OF ORILLING ) B.ROLE LOCATION _
AND SAMPLING EQUIPMENT DPT Rig SS61-MWi1
9.SURFACE ELEVATION N/A
10.0ATE STARTED 11.DATE COMPLETED
53/24/00 5/24/00
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 175 ft
J3DEPTH DRILLED INTO ROCK N/ A 1B.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED N[ / A
14.TOTAL DEPTH OF HOLE 23.0 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A
18.CEOTECHNICAL SAMPLES N0 DISTURBED UNDISTURBED 19.T0TAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS VoS METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21.70TAL CORE
N/A N/A N/A RECOVERY X%
22.DISPOSIION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
Tes A Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 Inch = 300 feet
B MW=03
P
MW-0Z
e @R T
@DP?};Z - \ \ \
‘& DPZ6 h/\ / LDG 1079
) % bm#uwoe . \\ \ \ troller
e ) ! Parkin
@043 o @UPJ3 J arking
/ gDP4s & vw 05: - S SSE1-HW10
! @DP35 o e N
it TARMAC
& DP45
&DPM/MW(‘
> DR4G Jux?_n‘y

° SSel-Mwl1l

PROJECT

0155.0027.0007

HOLE NO. $S61-MW1L

ENG FORM 5056A~R, AUG 94

(Proponent: CECW-EG)



HTRW DRILLING 1 OG

DISTRICT

HOLE NUMBER
(IMAHA SS61-MW11 |
1.COMPANY NAME Foster Wheeter Environmental Corp, 2.DRILL SUBCONTRACTOR Ehvir‘O“‘Dr‘ill SHEET SHEETS

1 o 3
SPROXECT  5155,0027.0007 H2000 +LOCATION

5.NAME OF DRILLER D' S—tar\nes

SS-61, Hollomon AFB

7.81ZES AND TYPES OF DRILLING

8,MANUFACTURER'S DESIGNATION OF DRILL

AND SAMPUNG EQUIPMENT
HSA 6 Inch LD, augers

8.HOLE LOCATION

SS61-Mwll

CME 75 hollow stem auger

9.SURFACE HBLEVATION

N/A

10.DATE STARTED 5/84/00

TARMAC

fseywm

Toxiway

o SS61-MW1L

PROJECT  5155.0027.0007 H2000
ENG FORM 5056A-R, AUG 94

HOLE NO. SS61-Mwll

11.0ATE COMPLETED 5/24/00
12.DVERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 175 ft
13.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED N /A
14, TOTAL DEPTH OF HOLE 230 ft 17.0THER WATER {EVEL MEASUREMENTS (SPECIFY) N/A
18.GEOTECHNICAL SAMPLES N e DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES ﬂ
W& N/A
20.SAMPLES FOR CHEMICAL ANALYSIS Voc METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) | 21,TOTAL CORE
N/A N/A N/A RECOVERY %
22 DISPOSITION OF HOLE BACKFILED MONITORING WELL OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
YES, MW~
LOCATION SKETCH/COMMENTS SCALE
D G ]. O 7 9 trailer
\ =
\\ \\ \ \ Parking
\ Lot

{Proponent: CECW~EQ)



HOLE NUMEER
HTRW DRILLING LLOG  (CONTINUATION SHEET) SS61-MW11
PROECT 5155,0027,0007 H2000 WPECTOR il Jef Ferson g
FIELD SCREENING | GEOTECH SAMPLE [ ANALYTICAL
E(lf)‘v’. D%z)TH DESCRIP'I'ION(SF MATERIALS RESULTS OR CORE BOX NO| SAMPLE NO. BLOW COUNT RD?:.)RKS
(d) (o) 6]
: Brown SILT with some Sand, trace —
— malsture, vell graded p
— -
] SM —
2 — —
] -
— l—
] Light reddish brown CLAY with —
some Sht, moist, moderately [:
4 ] plastic, well graded
- CL —
7 —
6 -— |
- -
7] Uoht reddish brown CLAY with SRt cL E
] and fine groined Sand, slightly molst -
— —
8
] -
e e Sty s =
— —
= —
- —
] —
— —
12— —
1 tight reddisn brown CLAY with some CL —
1 SKt, not plastic, sightly nolst S
__{
14 -
71 Medwnm reddish brown CLAY wih —
] sore SILT, not plastic, siightly S
] nost CL —
] {_
16 ] -
— —
- Some as okove but more dense :
7 Water encountered at 17.5 ft CL —
- —
18 -
- —
] E—
] -
PROJECT

3155.0027.0007 H2000

HOLE NO. SS61-MWit

ENG FORM 5056A-R, AUG 94

(Proponent. CECW-EG)

U

)

&



i~ ' HOLE NUMBER
HTRW DRILLING [OG  (conTnuaTON SHEET) SS61-Mw11
PR 5155,0027.0007 H2000 WFETR - JiIl Jefferson -
f-:(lf)v. D%:)m OESCRITION OF MATERIALS ”E‘%ESS?LETESN'”G ?Rofoz’é SBG“:(P:% QTNA::E“CNA& BLOW( ():OUNT RD?:;?KS
(@ () (n o
: Same as above but more molst ond :
~{ roderately plastic I
] CL T
= —
22— No viskle contamnation or E'_
: odors [
1 Totol Depth = 230 £t —
— L—
24—] —
-] —
— -
-] —
] —
- "
| PROJECT  5155,0027.0007 H2000 HOLE NO. s561-Mw1i

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



DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA SS61-MWI2
1.COMPANY NAME 2.DRILL SUBCONTRACTOR . SHEET SHEETS
Foster Wheeter Enviranmental Enviro—Dritl of
3,PROJECT LOC.
5155.0027.0007 HLOCGATN SS-61, Holloman AFB
5.NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
D, Starnes CME 75 holiow stem auger
7.5IZES AND TYPES OF DRILLING , B8.HOLE LOCATION
AND SAMPLING EQUIPMENT DPT Rig SSe1-Mwie2
9.SURFACE ELEVATION
- N/A
10.0ATE STARTED 11.DATE COMPLETED
5/23/00 5/23/00
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 175 £t
13.DEPTH DRILLED INTO ROCK 18.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A N/ A
14.TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
230 ft N/A
1B.GEOTECHNICAL SAMPLES T DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
None N/A N7A
20.SAMPLES FOR CHEMICAL ANALYSIS Yo© METALS OTHER (SPECIFY) | OTHER (SPECIFY} | OTHER (SPECIFY) | 21.TOTAL CORE
N/A N/A N/A [ | RECOVERY %
22.DISPOSITION OF HOLE BACKPILLED MONITORING WELL | OTHER (SPECIFY) | 23.SIGNATURE OF INSPECTOR
] VES, Wv-12 ( Luke Darragh
LOCATION SKETCH/COMMENTS SCALE 1 inch = 300 feet
WOPAT e ( x e
, o ROPES e DELy
/.. eDP4s. . , '
@ DP&Y %D MWOS . i R
D ’ | « D P4{}_{f4W( S e ppog }
e N S & URas
MW127 | G /2DP46 v
T : CiBPpLE
EERTA S gL jepees
&nPED D;P:SQ/M\‘\;":;)
< heDP3y
SDP53
& P32y
Trees and
split-ralt
fence AN AN \ \
BLDG 1079
y IR
SS6i-Mwiz2 rajfler
) Slgn
TARMAC

PROJECT 5155.0027.06007

HOLE NO. Mt
SS61-MwW1ie ]

ENG FORM 5056A—R, AUG 94

(Proponent: CECW—EG)



[

HTRW DRILLING LOG | ™" OHana SS61-MwW12
1.COMPANY NAME 20RIL SUBCONTRACTOR |-y /i~ 0 — DL SHEET  SHEETS
Foster Wheeler Environmental 1 o 3
3PROECT

3133.0027.0007 H2000

4.LOCATION

SS-61, Hollomon AFB

5.NAME OF DRILLER D S't(lf’\nes

6.MANUFACTURER'S DESIGNATION OF DRILL
CME 75 hollow stem auger

7.SIZES AND TYPES OF DRILLING

LHOLE n —
AND SAMPLING EQUIPMENT o HooATen S36l MWle
HSA 8 inch 0D, augers 9,SURFACE ELEVATION N/A
TOOATE STARTED. 5/ 23 /() MOATE CHPLETED 5723/
12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 17.5 £+
13.DEPTH DRILLED INTO ROCK N/A

16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED N/A

14.TOTAL DEPTH OF HOLE 23’0 {,‘-t

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A

18,GEOTECHNICAL SAMPLES

Non DISTURBED UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
one N/A N/A
20,.SAMPLES FOR CHEMICAL ANALYSIS voe METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) | 21.TOTAL CORE
N/A N/A N/A RECOVERY X%
22.DISPOSITION OF HOLE BACKFILLED MOMITORING WELL | OTHER (SPECIY) | 23.SIGNATURE OF INSPECTOR
YES, MV-12

LOCATION SKETCH/COMMENTS

SCALE

L

Trees ard split-rait fence

QOO0

N

SS61-MW1e

NN
BLDG 1079 \

N

N

raiter

l:\
Xign

TARMAC

| PROJECT 5155,0027.0007 H2000

HOLE NO. SSé6l1-Mw12

ENG FORM 5056A-R, AUG 94

(Proponent: CECW=-EQ)




HTRW DRILLING LOG

(CONTINUATION SHEET)

HOLE NUMBER

SS61-Mwi2

PROXCT 5155.0027.0007 H2000

INSPECTOR

JitL Jefferson

SHEET SHEETS

2 o 3

ELEV.
(@)

DEPTH
(b)

DESCRIPTION( OF MATERIALS
c)

FIELD SCREENING

GEQTECH SAMPLE
RESULTS OR CORE BOX NO|
(d) (o)

ANALYTICAL
SAMPLE NO.

(n

BLOW COUNT
9

REMARKS
(h)

Dark brown fiit naterkl with
some Clay, moderately plastic,
trace moisture

Light brown SILT with sonme Clay,
no plasticity or cementotion,
trace malsture

ML

Same os above but cotor change
to Ught reddish browmn

ML

Light reddsh krown fine graned

D with some Skt, trace
molsture, no cementation, well
graded

SM

10

12

Light reddish brown SILT with
some Clay and caliche, trace
moisture, no plasticity, well
graded

ML

Light reddish brown CLAY with
trace of Sit, moderately
plastic, slightly molst

CL

P HII[HHIHH HH’IIH(HH IHIiHIJJHHlI L lI!IlIIH’HlI IIH!IIH

—
[ea}

Mediun reddish brawn CLAY with
trace of SAt, molst, moderately
plastc

cL

[eo]

Some as cbove but more moist
and contains caliche nodules

Groundwater encountered at
175 ft

lLH’HHlH!IlllH

CL

llll'llll‘HIWHll T HTI’HHTHH [HIIHH|HH IHI'HH‘IHI“ N IIHlHH‘HH TIII‘IIIT

PROJECT

5155.0027.0007 H2000

HOLE NO. SS61-MW12

ENG FORM 5056A—-R, AUG 94

(Proponent: CECW-EG)

W



AND SAMPLING EQUIPMENT

f DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMARA SSE1-MW12
1.COMPANY NAME 2.DRILL. SUBCONTRACTOR EI"IV“"O“DY‘“[ SHEET SHEETS
Foster Wheeler Environmental 1 o 3
PROECT  5155,0027,0007 H2000 HocAmoN - $S-61, Holloman AFB
5 NAME OF DRILLER D S’mrnes 8.MANUFACTURER'S DESIGNAEO[:EF D7R|% h LL ‘t
' o ollow stem auger
7.91ZES AND TYPES OF DRILLING

8.HOLE LOCATION

SS61-Mwl2

HSA 8 inch 0D augers

9.SURFACE ELEVATION

N/A

10.DATE STARTED 5/83/00

11.DATE COMPLETED 55 /03 /()()

12.0VERBURDEN THICKNESS

N/A

15.DEPTH GROUNDWATER ENCOUNTERED

17,5 f+

13.0EPTH DRILLED INTO ROCK N/ A

16.0EPTH TO WATER AND ELAPSED TIME AFTER DRLLING COMPLETED

14.TOTAL DEPTH OF HOLE 83'0 F«t

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A

18.GEQTECHNICAL SAMPLES

-

TARMAC

DISTURBED UNDISTURBED 19.TOTAL NUMBER OF GCORE BOXES
N/A N/A
20.SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPEC!FY) OTHER (SPECIFY) 21.TOLAL CORE
N/A N/A N/A RECOYERY X%
22.DISPOSITION OF HOLE BACKFULED MONITORING WELL OTHER (SPEGIFY) 23.5IGNATURE OF INSPECTOR
YES, MV-12
LOCATION SKETCH/COMMENTS SCALE
Trees and \ \\ \ \
N sesvele BLDG 1079
SS61-Mwie Trailer
E\
ign

PROJECT  51535.0027.0007 H2000

HOLE NO. SS61-MWi2

ENG FORM 5056A~R, AUG 94

(Proponent: CECW—EQ)



HOLE NU
HTRW DRILLING [LOG  (CONTNUATION SHEET) $S61-Mw12)
PROXECT 5155,0027.0007 H2000 INPECTR — Ji(l Jefferson SH‘,EUOF SH:E-J,HS
Eisy. oEPTH DESORPTION OF WATERIALS Hﬂigﬁ?m CEOTECH SAMPLE ARALYTICAL BLO¥ SouNT ROYARKS
(@) (9 (" ¢
CL

Some as above

No visitle contamination or

odors

Total Depth = 230 Ft

HHIIH]IHHIHH'IHL[LLHIHJI‘[III|l!l[]ll[llilll‘ljll‘llllIHJIIHIIIHJJ]HH HHIILH’HIL

IIH[HH[HHlIIH{HH}HH‘H|Ill|IH{HIIIHWHH‘HHlllﬂ“llmlliiiil[“lll HHIHH!IHI

PROJECT  5155.0027.0007 H2000

HOLE NO. SS61-MW12

ENG FORM 5056A—-R, AUG 94

(Proponent: CECW-EG)
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AN ADDENDE Y iAo AN A

SITE-SPECIFIC ADDENDUM

TO THE BASEWIDE HEALTH AND SAFETY PLAN

SS-61 SOIL REMEDIATION
HOLLOMAN AIR FORCE BASE,
NEW MEXICO
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S Y 4 £ 11 RSP 3-2
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1 PROJECT SAFETY COORDINATION

The Bhate personnel who are responsible for safety and health issues at the Spill Site 61 (SS-61)
project site are identified in Table 1-1. The respective personnel shall have reviewed and
approved this Site-Specific Addendum to the Basewide Health and Safety Plan (HASP)
submitted by Bhate Environmental Associates, Inc., (Bhate) for implementation on this scope of
work prior to the start of field operations. The requirements of this site-specific addendum are
applicable to Bhate employees, their subcontractors, and site visitors.

Table 1-1. Project Team Members with Project Health and Safety Responsibilities

Title Name Telephone
Site Manager Mr. John Hymer 505-491-9171
Program Manager Mr. Frank Gardner, P.G. 303-386-6454
Project Manager Mr. Jim Moore, P.G. 303-929-4840

Mr. Brian Muller, CIH,

CHMM 205-918-4000

Health and Safety Manager

Site Safety and Health Officer Mr. Dave Rizzuto 505-430-3965

P.G. = Professional Geologist
CIH = Certified Industrial Hygienist
CHMM = Certified Hazardous Materials Manager
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2 PROJECT BACKGROUND AND SCOPE

Since 1996, Spill Site 61 has been the subject of a series of environmental investigations related
to evaluating the soil and groundwater conditions to determine the source of volatile organic
compounds (VOCs) contamination detected in groundwater monitoring well MW-29-05.
Contamination was initially detected in the vicinity of SS-61 (AOC-1001) during the Phase II
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Table 1
Investigation that was conducted at nearby Solid Waste Management Unit (SWMU) 104, the
Former Army Landfill (LF-29) conducted by Radian in 1995. The subsequent Remedial
Investigation by Foster Wheeler in 1999 did not adequately define the source of contamination
found downgradient in MW-29-05.

The objective of the additional characterization at SS-61 is to fill in the data gaps to completely
identify and define the petroleum contaminated soil (PCS) source area. Once the source area has
been delineated, the primary objective of this Voluntary Corrective Measure (VCM) is to
remove, through excavation, and properly dispose the PCS associated with the east-west trending
pipeline that runs through the site to the former aboveground storage tank (AST) system.
Groundwater conditions surrounding the SS-61 PCS source area will also be evaluated during
implementation of the VCM Work Plan.

The objectives of the SS-61 source arca investigation will be accomplished by collecting
subsurface soil and groundwater samples from 17 direct push technology (DPT) soil borings. In
addition two new momtoring wells will be installed and sampled along with the existing
groundwater monitoring well network. This additional investigation is a necessary objective to
collect sufficient data to support the completion of a risk assessment after the PCS source area
has been excavated.

A detailed summary of the site history is included in the VCM Work Plan. The anticipated
activities for this project include:
e Mobilization and demobilization of equipment;

e DPT Soil boring, subsurface soil sampling, monitoring well installation, and groundwater
sampling;

e Soil excavation and loading;
e Confirmation soil sampling and screening;
e Excavated soils placement and land-farm maintenance, as applicable; and,

e Backfill excavation with clean soil.
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3 HAZARD ASSESSMENT AND CONTROLS

3.1 Task Hazard(s) Summary

The potential health and safety hazards of this task are summarized below in Table 3-1. The
potential for encountering these hazards is ranked (high, moderate, or low) based on the work to
be performed and the hazard control measures to be used.

Table 3-1. Task Hazards Summary

Hazard potential

Summary [High, Moderate, Description of potential hazards
or Low]
o Walking and surfaces
v_ Safet . .
atety *  Moderate e Heavy equipment and vehicular traffic
(i.e. Walking and working All tasks and their | ° M?t?nal,s handling
surfaces, heavy equipment, control measures * Slips, tr 'ps, and falls
traffic, falls, excavations, power are addressed in ¢ Excavation
and hand tools, materials Task Specific
handling, confined spaces, Activity Hazard
electrical safety, etc.) Analyses (AHASs)
in Attachment A
e s  Buried
_v _ Utilities o Low e Over head
¢ Building
Although these hazards should not be associated with this
particular scope of work, it is necessary to verify that the
hazards can be controlled.
. ) e Volatile Organic Compounds: Benzene, Toluene,
-v_Chemical * Moderate Ethylbenzene and Xylenes (see Attachment B)
v_ Physical ¢ Moderate * The@al stressprs
e FEquipment noise
v_Biological . Low e Insect stings and bites

(i.e. Plants, animals, insects,
spiders, infectious waste)

e Poisonous snakes/reptiles
(Potential for contact should be minimal)

3.2 Hazard Control Measures

General safe work practices and control measures are identified and summarized in the Basewide

HASP (Bhate, December 2003).

Additional task-specific hazards and control measures are

identified for non-routine tasks as part of the Activity Hazard Analysis (AHA) process. AHAs
have been developed for each of the following activities and are included in Attachment A:

o General site activities/mobilization and demobilization
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Soil boring, subsurface soil sampling, monitoring well installation, groundwater
sampling

Soil excavation and loading

Soils placement/land-farm maintenance and backfilling excavation with clean soil

Soil confirmation sampling and screening

3.3 Written Safety Procedures and Programs

Table 3-2 provides a summary of the existing safety procedures and programs that will be used
for this task. Copies of applicable procedures and programs are included in the Basewide HASP,
as indicated.

Table 3-2. Written Safety Procedures and Programs

Reference Procedure or Program Applicable Section(s)
Bhate Hazard Communication Program All (Refer to Basewide HASP)
Bhate Respiratory Protection Program All (Refer to Basewide HASP)
Bhate Hearing Conservation Program All (Refer to Basewide HASP)

3.4 Permits

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

The following personal protective equipment (PPE) as presented in Table 4-1 will be used for the
identified activities based on the best available information about the work requirements and
anticipated hazards.

Table 4-1. Personal Protective Equipment by Activity

Activity Head/Face Foot Hands Respiratory Clothing
Mobilization / Hard Hat (for Steel toed Leather None™* Minimum of long
Demobilization overhead hazards), boots gloves as pants and shirts

Safety Glasses' with needed with a minimum
rigid side shields 4-inch sleeve
General Site Hard Hat (for Steel toed Leather None™* Minimum of long
Labor overhead hazards), boots gloves as pants and shirts
Safety Glasses' with needed with a minimum
rigid side shields 4-inch sleeve
Equipment Hard Hat® (for Steel toed Leather None>* Minimum of long
Operation overhead hazards), boots gloves as ] o pants and shirts
(Drilling, Safety Glasses' with needed NOS5 Air Purifying | \with 4 minimum
Landfarm Soil rigid side shields Boot covers Respirator with 4-inch sleeve
Placement, and for entering Organic vapor
Excavation and exiting cartridges based
Equipment) equipment on monitoring
Equipment Hard Hat® (for Steel toed Chemical | None™* Minimum of long
Decontamination | overhead hazards), boots resistant ) o pants and shirts
Safety Glasses' with gloves NO5 Air Purifying | yith a minimum
rigid side shields Boot covers Respirator with 4-inch sleeve
Organic vapor
cartridges based Tyvek coveralls
on monitoring may be worn as
recommended by
the SSHO’
Soil, Hard Hat® (for Steel toed Chemical None** Minimum of long
Groundwater, overhead hazards), boots resistant ) o pants and shirts
and Confirmation | Safety Glasses' with gloves NOS Air Purifying | with a minimum
Soil Sampling/ rigid side shields Respirator with 4-inch sleeve
Soil Screening Organic vapor
cartridges based Tyvek coveralls
on monitoring may be womn as
recommended by
the SSHO
Supervision of Hard Hat (for Steel toed Leather None™* Minimum of long
work overhead hazards), boots gloves as pants and shirts
Safety Glasses' with needed with a minimum

rigid side shields

4-inch sleeve
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! Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI) Z-87
required at all times.
? Hard hats are not required inside fully enclosed equipment cabs.
3 Voluntary use of respirators is authorized for comfort from nuisance dusts and odors, provided they are
issued and used in accordance with established respiratory protection program procedures.
* Cartridge change out will occur at the following conditions:
e Damage to cartridge
e  Cartridge is wet, restriction in breathing, unusual odors
e  Cartridge is visibly clogged with dust, restriction in breathing
e  After 40 hours of use with no continuous exposures over the established Permissible Exposure
Limits (PELs)
e Changes that may be otherwise identified in 29 Code of Federal Regulations (CFR) §1910.120.
5 SSHO = Site Safety and Health Officer

The following qualified person certifies that the selection of PPE is based on best available
information about the work requirements and anticipated hazards.

Printed name: Signature: Date:

Brian Muller, CIH, CHMM
Bhate Health and Safety Manager

4-2 Revision No. 00 Revision Date: August 2006
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5 SITE MONITORING

Site monitoring will be conducted using direct-reading instruments primarily in the workers'
breathing zone. To the extent feasible, site operations will be conducted and modified as needed
to ensure that personnel are situated upwind of the well installation activities. Initial upwind
background and work-zone readings will be obtained before the initiation of activities. Readings
of breathing zones (unless location is otherwise specified) will be taken periodically during all
activities. The Site Safety and Health Officer (SSHO) has the authority to modity the level of
protection required for work at this site as well as halt operations as deemed necessary to control
personal exposures. Monitoring results will be recorded on an Atmospheric Monitoring Log
Field Health and Safety form maintained by the SSHO. Monitoring, calibrating, and maintaining
instruments are the responsibility of the SSHO. Table 5-1 summarizes the site monitoring
parameters and action levels applicable for direct reading exposure monitoring.

Table 5-1. Direct Reading Exposure Monitoring

Activity(s) Compound / Instrument Action Level(s) and Actions
Frequency
0 - 9 parts per million
(ppm) Continue work in required
Every 15 minutes during PPE and continue
] ] C o monitoring.
intrusive activities
Soil boring and well Total VOCs / Photoionization Cease work and ensure
installation Detector (PID) personnel are upwind, notify
=10 ppm the Site Manager. SSHO
(sustained for more than | may upgrade PPE to Level
5 minutes) C respiratory protection
with organic vapor
cartridge, as necessary.
(Continued)
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Table 5-1 (Continued). Direct Reading Exposure Monitoring

Activity(s) Compound / Instrument Action Level(s) and Actions
Frequency
0-9ppm Continue work in required
Every 15 minutes during PPE and continue
intrusive activities monitoring.
Cease work and ensure
personnel are upwind, notify
the Site Manager. SSHO
Total VOCs / PID may upgrade PPE to Level
=10 ppm C respiratory protection
(sustained for more than with organic vapor
S minutes) cartridge, as necessary.
Excavation Monitor for benzene: If

Soil Placement at and
Maintenance of Land-
farm

Confirmation Soil

benzene is detected follow
response actions outlined
for benzene.

No detection up to 0.2

Continue work activities in
required protective

Sampling and Benzene / By colorimetﬁc ppm equipment.
- tube or similar (where indicted
Screening by PID readings) Cease work, exit the area to
> 0.2 ppm upwind location and notify
the Site Manager.
=1.5 milligrams per
cubic meter of air
(mg/m’) particulates
Particulates / Personal (average) not to exceed St K and i Just
DataRam or similar particulate 5.0 mg/m’ op work and ncrease cus
X suppression.
monitor
5 minute monitoring
periods as necessary if
visible dust is present
5-2 Revision No. 00
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6 SITE CONTROL

6.1 Site Activities

Site-specific site control measures will be used to control access to the work area. Tables 6-1
and 6-2 summarize the site control requirements applicable for both general work areas and work
areas with potentially contaminated soils, respectively.

Table 6-1. Site Control for General Work Area(s)

Site Control Procedure (discuss important elements such as signs, barricades,

Location fencing, briefings, sign-in/out logs, etc.)
General Work Area Due to the location of the project site, access will be coordinated with the Site
Manager and HAFB Operations. Access will be made via a specified route.
Table 6-2. Site Control for Potentially Contaminated Area(s)
. Site Control Procedure (discuss important elements such as signs, barricades,
Location

briefings, qualifications, required supplies and equipment, sign-in/out logs, etc.)

Support Zone

Located outside of contaminated areas, access will be from clean areas or from the
Exclusion Zone through the Contamination Reduction Zone.

Contamination Reduction
Zone

The Contamination Reduction Zone will be demarcated with caution tape or temporary
construction fencing. Decontamination stations will be located here.

Exclusion Zone

Exclusion Zone work areas will be clearly demarcated with caution tape or temporary
construction fencing. All access to this area will require the use of a sign-in/out log.

6.2 Decontamination

Required decontamination procedures are described below in Table 6-3.

Table 6-3. Decontamination Procedures by Location

Type of decontamination

Decontamination Methods

Personnel will be required to thoroughly wash hands and face prior to eating, drinking,

decl(szfnni?lzltion or smoking. Disposable PPE will be collected for proper disposal. Additional
decontamination procedures will be developed by the SSHO as needed.
Work efforts will be made to minimize equipment contact with contaminated
Equipment materia.ls. Prior to leaving the work area and land-farm following placement of
o contaminated soils, equipment (tires, excavator/loader buckets, hand tools) will be dry
decontamination

decontaminated. Soils from the dry decontamination process will be disposed with the
excavated materials. Decontamination tools may include brooms and shovels.

Revision Date: August 2006
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7 COMMUNICATIONS

Cellular telephones will be available to summon emergency services as required. Refer to
Sections 10, 11, and 12 of this Site-Specific Addendum (SSA) to the HASP for site specitic
guidance on emergency situations and appropriate actions. Site communication amongst
workers shall be a combination of verbal and line of sight hand communications. Cellular
telephone use is not permitted while operating equipment.
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8 MEDICAL SURVEILLANCE AND TRAINING

The medical surveillance and training requirements for Bhate’s on-site personnel working on the
soil boring, soil sampling, well installation, groundwater sampling, and soil excavation activities
will follow the requirements outlined in the Basewide HASP Sections 7.4 and 5, respectively.
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9 HAZARDOUS CHEMICALS

Hazardous chemicals (as defined in 29 CFR §1910.1200) to be brought or used on-site are
identified below. This chemical inventory and associated Material Safety Data Sheet (MSDSs)
will be maintained by the SSHO.

Table 9-1. Hazardous Chemicals Brought On-Site

Chemical Name Amount Location Purpose

. No storage planned. No storage planned.
Assorted fuels, lubricants, rage pla 101age p . ..
Quantities limited to Materials to be brought Equipment Servicing
coolants, etc. necessary for | . . . . , .
. . immediate use requirements of on-site by vendor’s and Operation
equipment operation . : . .

on-site equipment. maintenance vehicle.
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10 EMERGENCY ACTION AND RESPONSE

Personnel responsible for coordinating emergency response actions during the SS-61 soil boring,
well installation, soil and groundwater sampling, and PCS source area excavation activities are
identified below in Table 10-1. A map showing directions to the authorized medical facility are

included in Section 12.

Table 10-1. Emergency Coordinator and Alternate

Responsibility

Name

Phone Number(s)

Task Emergency Coordinator

Mr. John Hymer

Office (505) 679-2100
Cell (505) 491-9171

Alternate Emergency Coordinator

Mr. Dave Rizzuto

Office (505) 679-2100
Cell (505) 430-3965

If an emergency sttuation develops which requires evacuation of the work area, the evacuation
procedures in Table 10-2 shall be followed.

Table 10-2. Evacuation Procedures

Evacuation Step

Methods and comments:

Notify affected workers

Use of site communication methods as applicable

Evacuate to safe location

Assemble at the primary evacuation site (support area outside of the

exclusion zone)

Assemble and account for workers

Emergency Coordinator shall account for personnel using site Sign in/Sign

out sheet

Notify Fire and Emergency Services

Notification as needed

Complete incident report

Follow the Incident Reporting and Investigation Procedure

Revision Date: August 2006
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Table 10-3 summarizes potential emergency situations and response actions that are applicable

for the SS-61 work site,

Table 10-3. Potential Emergency Situations

In case of

Response actions

Injury or illness

Treat injury with applicable First Aid. All work related injuries beyond first
aid will result in notification of Emergency Services and notification of the
employee supervisor. Any employee requiring advanced medical treatment
will be accompanied by a knowledgeable company employee that can
answer potential questions on job duties and hazards. Make notifications in
accordance with the Incident Reporting and Investigation Procedure (found
in Section 10.2.2 of the Basewide Health and Safety Plan, Bhate, December,
2003).

Chemical exposure

First Aid shall be provided such as but not limited to: move victim to fresh
air, remove contaminated clothing, flush affected skin with water, and seek
medical attention.

Fire or explosion

Notify emergency services immediately. All personnel shall evacuate the
immediate area of the fire and move to an upwind location. Personnel shall
not engage in fire fighting activities use of fire extinguisher) unless trained
to do so and only in the incipient stages of fire.

Adverse weather

Tornados, lightning, or other threatening weather conditions will result in an
immediate shut down of operations and evacuation of personnel. Lightning
proximity will be determined by measuring the time interval between the
visually observed lightning flash and the subsequent sound of thunder. An
interval less than 30 seconds will prompt the shut down. Operations will be
shut down for the period of the storm passing plus an additional 20 minutes.

Material spill or release

Vehicles and equipment will be maintained and inspected so as to prevent
fluid leaks. Should any vehicle fluid leaks occur, the equipment will be
taken out of service to make necessary repairs and any contaminated
material will be cleaned-up and disposed of properly. Spill kits will be
available to facilitate prompt containment and clean-up of spills.
Notification will be made in accordance with the Incident Reporting and
Investigation Procedure. Storage areas will be designed to have secondary
containment as required, and work plans will be executed to accommodate
stormwater ranoff and minimize the potential for contamination spread.

10-2
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11 EMERGENCY CONTACTS

In the event of an emergency, the following contacts should be made, as appropriate:

HAFB Emergency Number (using HAFB phone system).................oocooiin 9-911
Operators will assist with Medical, Fire, and Police emergencies

HAFB Security FOICe. . ..ot (505) 572-5037
HAFB Fire ProteCtion.........ooooiuiiiii i e (505) 572-1117
HAFB Hospital — 49" Medical Group (Main switchboard).................o. (505) 572-2778

Civilian Hospital (Alamogordo) Gerald Champion Regional Medical Center....... (505) 439-6100

After initial contacts have been made and the situation has stabilized, notify the Site Manager
SSHO, Senior Project Manager, and/or Health and Safety Manager (HSM), as appropriate.
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12 HOSPITAL DIRECTIONS

In the event of a true medical emergency (“life or limb”’), HAFB Emergency Services should be
used. Notification of any injury must be made to HAFB Emergency Services. Bhate personnel
and subcontractors should not transport injured personnel to the HAFB Hospital without prior
authorization from HAFB Emergency Services.

Other injuries should be treated as necessary at Gerald Champion Regional Medical Center at
2669 Scenic Drive, Alamogordo, NM 88330. From HAFB, exit the Main Gate and proceed east
on US-70 onto US-54, continue north on US-54 to Indian Wells Road, turn right heading east to
Scenic Drive, and turn left on Scenic proceed to the medical center. A map to this hospital is
presented as Figure 12-1.
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ACTIVITY HAZARD ANALYSES (AHAs)
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Activity Hazard Analysis (AHA) - 01

Task: Voluntary Corrective Measures for 5SS-61

Bhate Project Number: 9050361.01.02

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants,
shirts with minimum 4’ sleeve, steel toe boots, safety glasses, hard hat for
overhead hazards, leather work gloves, and hearing protection, as required)

Location: Holloman Air Force Base, New Mexico

Analysis Approved by: Brian Muller, CIH,
CHMM

Date: August 2006

Activity

Potential Hazards

Recommended Controls

General Site Activities
including Mobilization /
Demobalization and Site
Preparation

Note: Each workday shall
begin with a mandatory daily
safety meeting for all on-site
workers

Slips, trips, or falls on walking
and working surfaces

Determine the best access route prior to transporting equipment and tools
Continuously inspect the work area for slip, trip, and fall hazards

Pay attention; ensure safe and secure footing

Maintain clean work areas by following good housekeeping procedures
Be alert for uneven and variable terrain

Wear slip resistant footwear when walking/working on slippery surfaces or slopes

Site Traffic Be aware of potential vehicle traffic while on site
Follow posted warnings and rules for travel around site
Eye injury Use approved safety glasses with rigid side shields
Overhead hazards Personnel will be required to wear hard hats that meet ANSI Standard 789.1 in all

areas with overhead hazards

Cuts, punctures, and abrasions

Wear leather work gloves when handling materials or using tools

Dropped objects

Steel toe boots meeting ANSI Standard Z41 will be worn

Thermal Stressors (i.e. heat
stress, cold stress)

Employees will have appropriate clothing for variable weather

Use of long sleeves or application of sunscreen with a high sun protection factor (SPF)

on exposed skin encouraged
Employees will take breaks and drink plenty of fluids to prevent heat stress

Warming breaks will be permitted as necessary to prevent cold stress

Back Injury from Materials
Handling

Use proper lifting techniques
Loads greater than 50 pounds require assistance or mechanical equipment
Prior to lifting, check the load for jagged or sharp edges

Avoid torso twisting motions while handling or moving loads
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AHA - 01 (Continued)

Activity

Potential Hazards

Recommended Controls

Mobilization/Demobilization
and Site Preparation

Inclement weather

(Thunderstorms and tornadoes)

¢ Halt activities immediately and take cover during thunderstorm or tornado warnings,
shelter in a building if possible, stay away from windows

o If outdoors, stay close to the ground
e Listen to radio or television announcements for pending weather information

e Do not try to outrun a tomado on foot or in a vehicle

(continued) - : -
Biological hazards (spiders, e Workers will inspect the work area carefully and avoid placing hands and feet into
snakes, etc.) concealed areas
e Look in direction of travel for biological hazards to avoid
Safety Equipment Used Inspection Requirements Training Requirements
Level D PPE Informal daily work area Site personnel have read and understand the SSHP
First Aid Kit inspections to be conducted by Site personnel possess all of the required training as specified in the SSHP

Fire Extinguisher

the SSHO

Site personnel received site specific safety indoctrination

At least two individuals on-site will have current CPR and First Aid training

Revision Date: August 2006
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Activity Hazard Analysis (AHA) — 02

Task: Additional Investigation Requirements for SS-61

Bhate Project Number: 9050361.01.02

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants,
shirts with minimum 4” sleeve, steel toe boots, safety glasses, hard hat for
overhead hazards, leather work gloves, and hearing protection, as required)

Location: Holloman Air Force Base, New Mexico

Analysis Approved by: Brian Muller, CIH, Date: August 2006

CHMM

Activity

Potential Hazards

Recommended Controls

Soil Boring and Sampling

Hazards and recommended
controls from AHA — 01

apply

Drill Rig Hazards

Including but not limited to:
Flying debris, falling objects,
noise, hydraulic failures,
unguarded machinery,
equipment rollover, movement
of large, heavy drilling tools,
etc.

Drill rig is to be operated and maintained by qualified operators

A Drill Rig Inspection Checklist should be completed daily to ensure that the rig 1s
operating properly

The inspection will include fittings, cables, pins, connections, lubrication points,
controls, emergency stops, etc.

To the extent possible, the terrain should be level and the condition of the ground such
that unexpected movement of the rig is unlikely

Stabilize the rig prior to boring

Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe
work boots), ensure loose clothing is secured

Maintain good housekeeping on and around drill rig

Overhead/buried utilities

Conduct a utility locate to identify the location of underground utilities in boring
locations and complete any required dig permits

Overhead utilities should be considered live until determined otherwise
Maintain a minimum distance of 15 feet from overhead utilities

All underground utilities must be clearly marked before beginning work

No borings shall be made within a 4 foot “Buffer Zone” of any utility marking

Exposure to soil contaminants

To the extent feasible, limit contact with subsurface materials
Wear required PPE when conducting intrusive activities

SSHO shall conduct breathing zone monitoring for VOCs with a PID in accordance
with requirements for site monitoring

SSHO may require an upgrade in PPE or modification to work based on monitoring
results

Use appropriate decontamination methods

Revision Date: August 2006
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AHA - 02 (Continued)

Activity

Potential Hazards

Recommended Controls

Monitoring Well Installation

Pinch points

o Utilize appropriate PPE (leather gloves) when handling well casings and tools

Dust

e Use care when installing well materials (sand, bentonite, Portland cement) into

monitoring well to prevent dust generation

¢ Position body in an upwind location

Well Development /
Groundwater depth
measurement / Groundwater
sampling

Exposure to groundwater
contaminants

e Position body upwind from monitoring well prior to opening cap

e Wear appropriate PPE including chemical resistant gloves and Tyvek coveralls to minimize

potential contact with groundwater, as appropriate

¢ Conduct work activities in a manner that minimizes potential contact with groundwater

o Collect all PPE and disposable sampling equipment and dispose of properly

o Wash hands and face prior to eating, drinking, or smoking

Safety Equipment Used Inspection Requirements Training Requirements
Level D PPE Informal daily work area Site personnel have read and understand the SSHP
First Aid Kit inspections to be conducted by the| Site personnel possess all of the required training as specified in the SSHP

Fire Extinguisher

SSHO

Site personnel received site specific safety indoctrination
At least two individuals on-site will have current CPR and First Aid training

Revision Date: August 2006
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Activity Hazard Analysis (AHA) - 03

Task: Excavation and Soil Loading for VCM at SS-61

Bhate Project Number: 9050361.01.02

Minimum Personal Protective Equipment (PPE): Level D PPE
(Long pants, shirts with minimum 4” sleeve, steel toe boots, safety
glasses, hard hat for overhead hazards, leather work gloves, and
hearing protection, as required)

Location: Holloman Air Force Base, New Mexico

Analysis Approved by: Brian Muller, CIH, CHMM Date: August 2006

Activity Potential Hazard(s)

Recommended Coutrols

Excavation and Qverhead/buried utilities
Confirmation Soil Sampling

Hazards and recommended
controls from AHA - 01

apply

e Completion of an HAFB Excavation Permit is required prior to the start of excavation activities
o Overhead utilities should be considered live until determined otherwise
e Maintain a minimum distance of 15 feet from overhead utilities

e All underground utilities must be clearly marked before beginning work

Heavy equipment operation

® Access to the work area shall be coordinated with the Site Manager

s Equipment (including trucks) shall be inspected and documented at the beginning of each shift

» Maintain awareness of vehicle movement in work area

e Exercise caution when approaching heavy equipment

e Equipment will be equipped with functioning back-up alarms, signal lamps, and alerting horns
¢ Operators are required to use seat belts

e Signs, barricades, flagmen, and/or other traffic control devices will be used to control traffic in the
work area

¢ Buckets and attachments shall be placed on the ground if operator not at controls or if ground
personnel approach

Excavation Safety

» Ensure equipment is placed so as to not contribute to a cave-in situation

» No personnel will be allowed to enter the excavation unless the excavation has been properly
inspected, shoring and means of egress installed as necessary, all heavy equipment has been moved
away from the affected edges, and any spoils have been removed from the edge

e Do not place spoil piles closer than 2 feet from the edge of the excavation

Exposure to soil contaminants

e Utilize appropriate PPE and decontamination procedures

e Conduct work activities in a manner that minimizes potential contact with excavated materials
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AHA — 03 (continued)

Activity

Potential Hazard(s)

Recommended Controls

Soils Loading

Hazards and Controls
associated with

Falling materials and flying debris
striking personnel

e Loading equipment must have cab protection, functioning back-up alarms, signal lamps,
and alerting horns

e Operators are required to use seat belts

o Ground personnel are not permitted to approach equipment in motion or while materials

Excavation apply being handled
¢ Maintain clear radius of machine
¢ Operator must minimize the amount of materials spilled on the exterior of trucks during
loading operations
Dust ¢ Adequate dust suppression with water should be utilized to minimize visible dust
emissions
o If visible dust is prevalent, utilize personal dust monitor to evaluate
Striking heavy equipment and ¢ Only experienced personnel will operate equipment
operators o Equipment will be operated with cab doors and windows closed
Overloading capacity e Load charts of all equipment will be reviewed and followed
Equipment Used Inspection Requirements Training Requirements
Level D PPE Weekly inspections will be Personnel have read and understand the work plan and AHA
First Aid Kits performed on fire extinguishers Site specific briefing
Portable Eyewash Weekly inspections will be At least two individuals on-site will have current CPR and First Aid training

Fire Extinguishers

Heavy Equipment
(Loader, Excavator, Haul
Trucks)

performed on first aid kits

Portable eye wash will be inspected
weekly

R¢ %on Date: August 2006
9
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Activity Hazard Analysis (AHA) — 04

Task: Soils Placement/Land-farm Maintenance and Backfilling Excavation with Bhate Project Number: 9050361.01.02

Clean Soil for SS-61

Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico

shirts with minimum 47 sleeve, steel toe boots, safety glasses, hard hat for -

overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH, CHMM Date: August 2006
Activity Potential Hazard(s) Recommended Controls

Soil Placement and Land- Exposure to soil contaminants e Utilize appropriate PPE and decontamination procedures

farm Maintenance . .
¢ Conduct work activities in a manner that minimizes potential contact with excavated

materials
Backfilling Excavation with . L .
Clean Soil o Utilize placement method that minimizes haul truck traffic through contaminated
material
Hazards and recommended Heavy equipment operation ¢ Haul truck drivers should wait for signal from equipment operator to enter the land-farm
controls from AHA — 01 soil placement area
and AHA-03 apply e Only experienced personnel will operate equipment

¢ Ground personnel are not permitted to approach equipment in motion or while materials
being handled

e Maintain clear radius of machine

¢ Equipment will be equipped with functioning back-up alarms, signal lamps and alerting
horns

o Operators are required to use seat belts

e Signs, barricades, flagmen, and/or other traffic control devices will be used to control
traffic in the work area

¢ Only necessary personnel will be permitted in the delineated land-farm area

Equipment Used Inspection Requirements Training Requirements
Level D PPE Weekly inspections will be performed on fire Personnel have read and understand the work plan and AHA
First Aid Kits extinguishers Site specific briefing
Portable Eyewash Weekly inspections will be performed on first aid At least two individuals on-site will have current CPR and First Aid training

kits
Fire Extinguishers
e gu Portable eye wash will be inspected weekly
Heavy Equipment (Tractor,

Haul Trucks)

Revision Date: August 2006 Revision No. 00 AHA -4-1
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Properties of the Primary Contaminants of Concern
Signs and Symptoms of ] VP Flash
Contaminant PEL TLV lizoxutzg)rzf Exposure g?rgﬁts (g),) ?}I; Zc‘:if‘tlc (mm Point L;:L UG]/EL
P Acute Chronic & Y1 Hg) °F) ° °
. Im't'ation of eyes, Cancer (leukemia), Eyeg, skin,
Inhalation skin, nose, and i respiratory
Ingestion throat, headache. adv'e e system, blood
Benzene 1 ppm 0.5 ppm Lo ’ reproductive effects i ’ 9.24 0.88 75 12 12 7.8
Contact dizziness, nausea, o central nervous
Absorption staggered gait (female fertility, system, bone
. ? birth defects) >
fatigue marrow
Irritation of eyes,
. skin, nose, .
200 ppm 50 ppm llnhalatt‘lon drowsiness, fatigue, Liver and kid l.Eyes',. stkm,
Toluene (750 (188 ’éges ton weakness, tver and xadney respuatory 8.82 0.87 21 40 1.1 7.1
3 3 ontact . damage system, CNS,
meg/m’) mg/m’) Absorption confusion, liver, kidneys
headache, nausea, ’
dilated pupils
100 ppm 100 l[n hala[t_xon Ilgtal?on of eyelz, CNS depression, CNS, eyes,
Ethylbenzene (435 ppm, ngestion and sk, may a1%o pulmonary skin, respiratory | 8.76 0.87 7 55 0.8 6.7
mg/m’) (434mg/m’) Contdgt cause conjunctivis aspiration system
Absorption (eyes)
Xylenes (o-, m-, p- IITlh Eclalsattiloolil [rritation of eyes CNS permanent CNS, liver, and
yen CL P 100 ppm 100 ppm & . yes, brain and nervous urinary 21 0.864 8 76 1.0 7.0
isomers) Contact skin, nose system damage system/kidn
Absorption 4 & 4 °ys
Notes:
PEL Permissible Exposure Limit
TLV = Threshold Limit Value
P = lonization Potential
eV = Electron volt
VP = Vapor Pressure
mm Hg = Millimeters of mercury
°F = Degrees Fahrenheit
LEL = Lower Explosive Limit
UEL = Upper Explosive Limit
% = Percent
ppm =  Parts per million
mg/m® =  Milligrams per cubic meter of air
CNS Central Nervous System
Revision Date: August 2006 Revision No. 00 Attachment B
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QUALITY ASSURANCE PROJECT PLAN ADDENDUM
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QUALITY ASSURANCE PROJECT PLAN ADDENDUM
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AFB
AOC
Bhate
EDD
ERPIMS
HAFB
LCL
LCS
mg/ke
mg/L
MS
MSD
NELAC
PCS
QA
QAM
QAPP
QC
RCRA
RPD
SOPs
SS-61
SVOC
SWMU
UCL
ng/kg
pg/L
USACE
USEPA
VCM
vVOC

LIST OF ACRONYMS

Air Force Base

Area of Concern

Bhate Environmental Associates, Inc.
Electronic data deliverable
Environmental Resources Program Information Management System
Holloman Air Force Base

Lower Control Limit

Laboratory Control Sample

Milligrams per kilogram

Milligrams per liter

Matrix Spike

Matrix Spike Duplicate

National Environmental Laboratory Accreditation Conference
Petroleum Contaminated Soil

Quality Assurance

Quality Assurance Manual

Quality Assurance Project Plan

Quality Control

Resource Conservation and Recovery Act
Relative Percent Difference

Standard Operating Procedures

Spill Site 61

Semi-volatile Organic Compounds

Solid Waste Management Unit

Upper Control Limit

Micrograms per kilogram

Micrograms per liter

United States Army Corps of Engineers
United States Environmental Protection Agency
Voluntary Corrective Measures

Volatile Organic Compound
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PREFACE

This Quality Assurance Project Plan Addendum (QAPP Addendum) has been developed to
assure that sample collection, analyses, and evaluations are legally and scientifically defensible
for Voluntary Corrective Measures (VCM) at Spill Site 61 (SS-61) at Holloman Air Force Base
(HAFB). 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 Voluntary Corrective Measures Work Plan, Site $5-61 Soil
Remediation, Holloman AFB, New Mexico (Bhate, August 2006) (SS-61 Work Plan).

Revision Date: August 2006 Revision No. 00 %



O

This page intentionally left blank.

Revision Date: August 2006

Revision No. 00

vi




1 INTRODUCTION

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of
Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to conduct
VCMs at several of the Solid Waste Management Units (SWMUs) and Areas of Concern
(AOCs) at HAFB, New Mexico, including SS-61.

The SS-61 VCM Work Plan involves an additional investigation and excavation of petroleum
contaminated soil (PCS). The objective of the additional investigation is to fill in the data gaps
to completely identify and define the presumed PCS source arca. Once the source area has been
delineated the primary objective of this VCM is to remove, through excavation, and properly
dispose the PCS that is associated with a buried pipeline that runs through the site to the former
aboveground storage tank system. See the Basewide QAPP (Bhate, 2003) and SS-61 Work Plan
(Bhate, August 2006) for additional information on HAFB and the SS-61 site.

Revision Date: August 2006 Revision No. 00 1-1
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2 PROJECT LABORATORY

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

Accutest Southeast

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

Phone: (407) 425-6700

Fax: (407) 425-0707

The laboratory personnel who will be involved with this project include:

Ms. Sue Bell, Accutest Project Manager

Ms. Svetlana Izosimova, Accutest Quality Assurance Officer
Accutest is certified by the National Environmental Laboratory Accreditation Conference
(NELAC) and validated by USACE and has extensive previous experience in working on
USACE projects. The Accutest Quality Assurance Manual (QAM) and Standard Operating

Procedures (SOPs) have been reviewed by Bhate and found to meet all the requirements for this
project. The QAM and SOPs are available for further review if required.

Revision Date: August 2006 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 screening data will be generated in the field using field instruments.
The definitive data generated by the laboratory will be presented with limited data deliverables
(i.e. Level II data packages), using a 21 day turn-around-time for soil and groundwater samples
collected during the additional investigation and a 7 day turn-around-time for soil samples
collected during the PCS excavation. 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).
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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
Tables 4-1 and 4-2. The project specific laboratory QC limits are listed in Table 4-3.

All final definitive data will be reviewed and validated by a Bhate Senior Chemist based on the
logic and guidelines of the United States Environmental Protection Agency (USEPA) National
Functional Guidelines for Data Validation and the site specific laboratory QC limits presented in
this QAPP Addendum.

Revision Date: August 2006 Revision No, 00 4-1
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$S-61 SOIL REMEDIATION Table 3-1 QUALITY ASSURANCE PROJECT

HOLLOMAN AFB, NEW MEXICO . PLAN ADDENDUM
Summary of Screening Data

[Parameter Matrix Testing Method

Volatile Organic Compounds (VOCs) Soil Organic Vapor Analyzer

Total Petroleum Hydrocarbons (TPH) Soil Ultra violet flourometer (UVF-3100A)

pH Water Multi-parameter sonde and a flow-through cell
Conductivity Water Multi-parameter sonde and a flow-through cell
Dissalved Oxygen Water Multi-parameter sonde and a flow-through cell
Temperature Water Multi-parameter sonde and a flow-through cell

Revision Date: August 2006 Revision No. 00 Page 1 of 1



$5-61 SOIL REMEDIATION Table 3-2 QUALITY ASSURANCE PROJECT

HOLLOMAN AFB, NEW MEXICO e PLAN ADDENDUM
Summary of Definitive Data

[Parameter Matrix f’reparation Method Analytical Method

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

Total Petroleum Hydrocarbons (TPH) Soil USEPA Method 3550B USEPA Method 8015M

RCRA Metals Soil USEPA Method 3050B USEPA Methods 6010B and 7471A
Volatile Organic Compounds (VOCs) Groundwater USEPA Method 5030B USEPA Method 82608
Semi-volatile Organic Compounds (SVOCs) Groundwater USEPA Method 3510C USEPA Method 8270C

Total Petroleum Hydrocarbons (TPH) Groundwater USEPA Method 3510C USEPA Method 8015M

RCRA Metals Groundwater USEPA Method 3010A USEPA Methods 6010B and 7470A
Total Dissolved Solids (TDS) Grounawater USEPA Methoa 160.1 USEPA Method 160.1

Notes:

USEPA = United States Environmental Protection Agency
RCRA = Resource Conservation and Recovery Act

Revision Date: August 2006 Revision No. 00 Page 1 of 1



55-61 SOIL REMEDIATION

Table 4-1

QUALITY ASSURANCE PROJECT

HOLLOMAN AFB, NEW MEXICO Summary of Additional Investigation Field QC Samples PLAN ADDENDUM
Number of Field Equipment
Matrix Analysis Samples Blanks Trip Blanks’ Field Duplicates Field Splits MS/MSD Total
VOCs per EPA Method 82608 30 0 4 3 0 2 39
Soil SVOCs per EPA Method 8270C 30 [¢] Y 3 0 2 35
TPHs per EPA Method 8015M 30 0 0 3 0 2 35
RCRA Metals by EPA 6010B/7471A 30 0 0 3 0 2 35
VOCs per EPA Method 8260B 33 Q 4 4 0 2 43
SVOCs per EPA Method 8270C 31 0 0 4 0 2 37
Groundwater  [TPHs per EPA Method 8015M 31 0 0 4 0 2 37
RCRA Metals by EPA 60108/7471A 31 0 0 4 0 2 37
Tota!l Dissolved Salids by EPA Method 160.1 31 0 0 4 0 2 37
Notes:
“Estimated, one trip blank will accompany every shipment of volatile samples
EPA = Environmental Protection Agency
VOCs = Volatile Organic Compounds
SVOCs = Semi-volatile Organic Compounds
RCRA = Resource Conservation and Recovery Act
TPH = Total Petroleum Hydrocarbons
Revision Date: August 2006 Revision No. Q0 Page 1 of 1



S$8-61 SOIL REMEDIATION
HOLLOMAN AFB, NEW MEXICO

Table 4-2

Summary of Soil Excavation Field QC Samples

QUALITYASSURANCE PROJECT

PLAN ADDENDUM

umber of Field Equipment
Matrix Analysis Samples Blanks Trip Blanks Field Duplicates Field Splits MSIMSD Total
. . |VOCs per EPA Method 8260B 3 0 3 1 0 1 8
1 - Stock Pil
S("('jveszf d;')e SVOCs per EPA Method 8270C 3 0 0 7 0 1 5
TPHs per EPA Method 8015M 3 1] 0 1 0 1 5
. N VOCs per EPA Method 8260B 44 0 14 5 0 3 66
|-
S"C' on?:‘;i‘t’f;f" SVOCs per EPA Method 8270C 7} 0 0 5 0 3 52
TPHs per EPA Method 8015M 44 0 0 5 0 3 52
Notes:
Estimated, one trip blank will accompany every shipment of volatile samples
EPA = Environmental Protection Agency
VOCs = Volatile Organic Compounds
SVOCs = Semi-volatile Organic Compounds
TPH = Total Petroleum Hydrocarbons
Revision Date: August 2006 Revision No. 00 Page 1 of 1



$5-61 SOIL REMEDIATION Table 4-3 QUALITY ASSURANCE PROJECT

HOLLOMAN AFB, NEW MEXICO - PLAN ADDENDUM
Summary of Laboratory QC Limits DDENDU

RL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil MS Recovery MSD MS Recovery MSD
Water | Soil LCL | UuCL LCL | UCL LCL | UCL RPD LCL | ucL RPD
VOCs per EPA Method 8260B g/l Ha/kg % % % % % % % % % %
Acetone 25 50 45 127 51 136 44 142 15 14 140 33
Benzene 1 5 72 125 74 124 80 120 7 63 135 23
Bromodichloromethane 1 5 72 120 74 124 75 120 8 63 126 23
Bromoform 1 5 55 127 79 127 60 129 11 54 109 24
Chlorobenzene 1 5 79 113 78 117 82 112 7 64 130 24
Chloroethane 2 5 56 164 63 147 67 148 14 53 172 28
Chloroform 1 5 75 120 75 121 78 118 8 68 131 24
Carbon disulfide 2 5 60 151 59 148 65 147 12 47 165 29
Carbon tetrachloride 1 5 56 145 67 131 69 137 12 64 148 24
1,1-Dichloroethane 1 5 70 122 7 118 75 117 10 64 130 25
1,1-Dichloroethyiene 1 5 61 137 64 126 67 134 15 55 149 28
1,2-Dichloroethane 1 5 64 124 72 120 68 121 7 60 114 22
1,2-Dichloropropane 1 5 74 123 74 126 78 122 8 65 128 23
Dibromochloromethane 1 5 63 119 78 120 68 118 9 60 119 23
cis-1,2-Dichloroethylene 1 5 74 125 75 124 81 120 9 66 132 24
cis-1,3-Dichloropropene 1 5 65 112 72 120 73 115 10 57 118 25
trans-1,2-Dichloroethylene 1 5 70 127 70 122 74 125 11 63 137 27
trans-1,3-Dichloropropene 1 5 59 116 75 118 69 115 11 58 115 25
Ethylbenzene 1 5 73 119 77 120 82 115 8 63 142 25
2-Hexanone 5 25 54 131 68 136 60 125 11 35 109 34
Isopropylbenzene 1 5 63 119 79 134 73 115 10 59 177 29
4-Methyl-2-pentanone 5 25 57 136 69 136 61 128 11 44 99 32
Methyl bromide 2 5 52 172 52 156 60 165 16 38 188 27
Methy! chloride 2 5 53 155 63 142 58 152 19 57 160 29
Methylene chloride 5 10 61 129 51 142 66 125 11 40 183 34
Methyl ethyl ketone 5 25 51 128 63 138 58 127 10 27 112 32
Styrene 1 5 64 124 74 120 58 125 11 54 130 26
1,1,1-Trichloroethane 1 5 72 133 70 131 78 132 8 70 149 25
1.1,2,2-Tetrachloroethane 1 5 64 120 76 121 67 119 10 45 121 33
1,1,2-Trichloroethane 1 5 72 116 77 118 74 115 9 60 114 25
Tetrachloroethylene 1 5 70 126 68 127 75 126 9 54 154 27
Toluene 1 5 67 123 74 118 81 114 8 62 142 29
Trichloroethylene 1 5 73 117 72 122 80 115 10 59 143 25
Viny! chloride 1 5 63 161 64 144 70 151 18 64 165 27
Xylene (total) 3 15 73 122 78 122 81 118 7 64 142 24
Dibromofluoromethane (surr) - - - - 78 123 - - - - - -
Toluene-D8 (surr) - -- - -- 71 137 - - - - - -
4-Bromofluorobenzene (surr) - - - - 61 157 - - - -- -- -
1,2-Dichloroethane-D4 (surr) -- -~ -- -- 74 125 - - - - -- -
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85-61 SOIL REMEDIATION
HOLLOMAN AFB, NEW MEXICO

Table 4-3

Summary of Laboratory QC Limits

QUALITY ASSURANCE PRQJECT
PLAN ADDENDUM

RL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil MS Recovery MSD MS Recovery MSD
Water |  Soil tcL | ucL LCL | ucL tCcL | ucL RPD LcL | ucL RPD
SVOCs by EPA Method 8270C ug/L ug’kg % % % % % % % % % %
Benzoic Acid 25 830 8 45 55 110 16 73 41 13 117 32
2-Chlorophenoi 5 170 62 103 61 97 53 102 24 31 113 23
4-Chloro-3-methyl phenol 5 170 64 103 60 105 60 101 18 33 123 38
2,4-Dichlorophenot 5 170 59 103 64 102 55 100 24 54 105 20
2,4-Dimethylphenol 5 170 43 94 50 102 36 98 26 46 104 22
2,4-Dinitrophenol 25 830 12 125 41 120 14 135 39 5 110 46
4,6-Dinitro-o-cresol 10 330 47 119 59 123 40 127 24 27 119 35
2-Methylphenol 5 170 54 91 57 97 46 100 23 44 101 28
3&4-Methylphenol 5 170 48 86 56 98 43 100 23 38 107 31
2-Nitrophenol 5 170 64 104 62 100 53 104 25 38 111 21
4-Nitrophenol 25 830 22 50 52 116 32 81 28 44 111 22
Pentachlorophenol 25 830 50 111 54 111 44 118 16 42 110 25
Phenol 5 170 25 53 59 96 31 77 26 32 111 29
2,4,5-Trichlorophenol 5 170 66 104 65 104 61 102 18 53 108 19
2,4,6-Trichlorophenol 5 170 60 103 64 102 55 103 21 53 107 20
Acenaphthene 5 170 62 101 66 104 55 103 20 57 106 19
Acenaphthylene 5 170 65 113 66 106 55 113 20 55 110 18
Anthracene 5 170 69 107 66 109 66 105 14 59 109 21
Benzo(a)anthracene 5 170 68 106 66 111 65 103 16 52 120 20
Benzo(a)pyrene 5 170 70 114 65 115 65 113 16 48 124 21
Benzo(b)fluoranthene 5 170 68 110 64 115 62 110 17 50 122 21
Benzo(g,h,i)perylene 5 170 63 115 62 113 58 111 17 50 118 23
Benzo(k)fluoranthene 5 170 68 112 67 116 63 110 17 54 117 21
4-Bromophenyl phenyl ether 5 170 73 103 68 106 68 102 16 59 107 20
Butyl benzyl phthalate 5 330 69 108 62 114 65 108 17 57 118 20
Benzyl Alcohol 5 170 34 104 58 103 48 106 24 46 106 23
2-Chloronaphthalene 5 170 64 102 66 97 58 101 22 53 102 19
4-Chloroaniline 10 330 57 104 29 80 39 101 21 25 78 30
Carbazole 5 170 69 113 63 107 66 109 16 58 105 20
Chrysene 5 170 68 103 67 112 65 100 18 48 124 20
bis{2-Chloroethoxy)methane 5 170 57 103 57 89 49 100 24 45 94 19
bis(2-Chloroethyl)ether 5 170 64 106 61 95 54 103 24 47 99 24
bis(2-Chloroisopropyl)ether 5 170 52 120 56 100 49 109 22 44 100 23
4-Chloropheny! phenyi ether 5 170 71 104 68 103 65 103 18 59 105 18
1,2-Dichlorobenzene 5 170 62 100 61 91 50 101 22 44 95 26
1,3-Dichlorobenzene 5 170 59 99 59 88 50 100 23 41 9N 28
1,4-Dichlorobenzene 5 170 60 101 59 90 51 101 23 42 93 27
2 ,4-Dinitrotoluene 5 170 65 111 60 108 60 110 16 44 118 26
Revision Date: August 2006 Revision No. 00 Page 2 of 4



S$S-61 SOIL REMEDIATION
HOLLOMAN AFB, NEW MEXICO

Table 4-3
Summary of Laboratory QC Limits

QUALITY ASSURANCE PROJECT
PLAN ADDENDUM

RL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil MS Recovery MSD MS Recovery MSD

n — Water | Soil LCL | UCL LCL | ucL LCL | UuCL RPD LCL | UCL RPD
SVOCs by EPA Method 8270C wall pa/kg % % % % % % % % % %
2,6-Dinitrotoluene 5 170 77 111 63 106 60 111 19 48 115 20
3,3"-Dichlorobenzidine 10 330 42 110 30 90 18 112 22 15 90 31
Dibenzo(a,h)anthracene 5 170 62 115 63 110 57 111 20 45 121 23
Dibenzofuran 5 170 69 104 65 99 64 102 17 57 101 19
Di-n-butyl phthalate 5 330 68 109 62 110 63 107 17 55 112 20
Di-n-octyl phthalate 5 330 63 120 59 132 58 126 23 58 134 23
Diethyi phthalate 5 330 64 110 64 109 59 110 18 59 107 19
Dimethyl phthalate 5 330 44 120 66 105 40 116 25 56 108 20
bis(2-Ethylhexyl)phthalate 5 330 64 115 60 118 55 120 22 55 125 21
Fluoranthene 5 170 68 111 63 108 62 108 17 47 119 25
Fluorene 5 170 66 105 65 109 60 105 17 59 108 18
Hexachiorobenzene 5 170 69 103 65 106 64 102 16 56 107 21
Hexachlorobutadiene 5 170 55 90 55 a3 45 33 26 42 94 25
Hexachiorocyclopentadiene 5 170 26 95 34 95 20 92 34 13 91 25
Hexachloroethane 5 170 59 104 58 91 51 105 26 40 93 32
Indeno(1,2,3-cd)pyrene 5 170 63 118 59 115 61 111 19 50 118 26
Isophorone 5 170 64 107 60 102 59 103 23 52 101 19
2-Methyinaphthalene 5 170 66 100 63 93 56 100 23 42 103 22
2-Nitroaniline 10 330 65 111 60 110 61 107 18 55 108 20
3-Nitroaniline 10 330 61 106 41 90 47 107 26 38 92 20
4-Nitroaniline 10 330 60 113 53 103 48 119 21 42 101 23
Naphthalene 5 170 62 101 64 94 52 102 23 42 105 24
Nitrobenzene 5 170 61 106 60 96 51 103 25 42 105 21
N-Nitroso-di-n-propylamine 5 170 64 109 54 99 57 103 24 41 107 23
N-Nitrosodiphenylamine 5 170 69 114 68 108 62 112 16 59 111 21
Phenanthrene 5 170 68 104 67 110 64 103 15 60 110 21
Pyrene 5 170 64 105 65 115 59 107 21 50 126 25
1,2,4-Trichlorobenzene 5 170 64 101 64 94 54 102 24 49 98 23
2-Fluorophenol (surr) - - 19 a0 45 114 - - - - - -
Phenol-d5 (surr) -- - 10 68 44 124 - - - - - -
2,4,6-Tribromophenol (surr) -- - 36 137 50 128 - - - - - -
Nitrobenzene-d5 (surr) -- -~ 49 119 41 123 - - - - - -
2-Fluorobipheny! (surr) -- -- 45 118 46 122 - - - - - --
Terphenyl-d14 (surr) - - 46 135 45 135 - - - -~ - -
RCRA Metais by EPA Method 6010B/7470A/7471A ug/L mgl/kg - - - - -- -~ -- -~ - -~
Arsenic 10.00 0.50 80 120 80 120 83 116 12 75 113 20
Barium 200.00 20.00 80 120 80 120 82 116 13 75 122 20
Chromium 5.00 0.40 80 120 80 120 80 115 13 75 116 20
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§5-61 SOIL REMEDIATION Table 4-3 QUALITY ASSURANCE PROJECT

HOLLOMAN AFB, NEW MEXICO Summary of Laboratory QC Limits PLAN ADDENDUM
RL LCS Matrix Spike Water Matrix Spike Soil
Parameter Water Soil MS Recovery MSD MS Recovery MSD
Water | Soil oL [ ucL LcL | ucL icL | ucL RPD LCL | UCL RPD
[RCRA Metals by EPA Method 6010B/T470AITATTA paiL . malkg - p p - - - - - - p
Cadmium 10.00 1.00 80 120 80 120 82 120 12 75 125 20
Lead 5.00 10.00 80 120 80 120 84 118 10 75 121 20
Mercury 0.05 0.01 80 120 80 120 62 131 20 47 157 20
Selenium 10.00 10.00 80 120 80 120 84 121 13 75 110 20
Silver 10.00 1.00 80 120 80 120 77 125 14 75 120 20
Total Petroleum Hydrocarbons (TPH) by EPA Method 8015M pg/L Ha/kg Y % % % % % % % % %
TPH-GRO (C6-C10) 0.25 8.3 63 126 66 122 67 171 31 37 142 17
4-Bromofluorobenzene (surr) -- -- 62 135 62 135 - - -- - - -
aaa-Trifluorotoluene (surr) - - 65 118 65 118 - - - - - -
TPH (C10-C22) 0.25 8.3 50 150 50 150 50 150 30 50 150 30
TPH (>C22-C36) 0.1 5.0 50 150 50 150 50 150 30 50 150 30
o-Terphenyll (surr) -- - 57 115 57 115 - - - - - -
Total Dissolved Solids by EPA Method 160.1 mg/L mg/kg % % % % % % % % % %
Total Dissolved Solids 10 - 90 110 - - - - - - - -
Notes:
ug/kg = Micrograms per kilogram MS = Matrix Spike
ug/L = Micrograms per liter MSD = Matrix Spike Duplicate
EPA = United States Environmental Protection Agency RL = Reporting Limit
LCL = Lower Control Limit RPD = Relative Percent Difference
LCS = Labaratory Control Sample UCL = Upper Control Limit
mg/kg = Milligrams per kilogram VOCs = Volatile Organic Compounds
mg/L = Milligrams per liter SVOCs = Semi-volatile Organic Compounds

RCRA = Resource Conservation and Recovery Act

Revision Date: August 2006 Revision No. 00 Page 4 of 4



APPENDIX D

UFGS SECTION 02111
EXCAVATION AND HANDLING OF
CONTAMINATED MATERIAL

SEPTEMBER 2003

Revision Date: August 2006 Revision No. 00 Appendix D



EER SRS EE RS FEEEFNFERSARSERS S S EEE RS SN ERERFEEEEE SRS ESEERSEREREEEERFEREEEREE]

USACE / NAVFAC / AFCESA UFGS-02111 (September 2003)

Preparing activity: USACE Superseding

UFGS-02111 (September 2001)

GUIDE SPECIFICATION FOR CONSTRUCTION
R R e R R A R A R R F R R R S SRR R R R S R R R A I B R S g e

SECTION TABLE OF CONTENTS
DIVISION 02 - SITE CONSTRUCTION
SECTION 02111
EXCAVATION AND HANDLING OF CONTAMINATED MATERTAL

05/03

varion andg f

A Backfilling
1.2.2.03 Stockpiling
QUBMITTALS

1.3

L.4 SURVEYS

1.5 REGULATORY REQUIREMENTS
1.5.1 Permits and Licenses
1.5.2 Alr Emissions

1.8 DESCRIPTION OF WORK

L.7 CHEMICAL TESTING
1.8 SCHEDULING

PART 2 PRODUCTS

2.1 BACKFILL
2.2 SPILL RESPONSE MATERTALS

PART 3 FBXECUTTON

EATSTING STRUCTDRES AMD UTILITIES
CLEARING

CONTAMINATED MATERIAL REMOVAIL

3.2 Excavation

23,3 Shoring

3.4 Dewatering

3 CONFIRMATION SAMPLING AND AMALYSIS
3.5 CONTAMINATED MATERIAL STORAGE

3.5.1 Stockpiles
3.5.2 Roll-Off Units
3.5.3 Liquid Storage
3.6 SAMPLING
3.6.1 Sampling of Stored Material

SECTION 02111 Page 1



6.2 Sampling Liguid
Untits

3088 Compaction

3.9 DISPOSAL REQUIREMENTS
3.0 CLOSURE REPORT

vy

snd of 3aetion Table of Contents -

;
it

SECTION 02111 Page 2




ek ok khk kdhFhkh kX hArhdhhkrhrhkhdAhhdrhdhhhbhdhhdhdhhhkdkhkdkktodhhhhhhdddhxdhhkhxdhd htk

TSACE / NAVFAC / APCRESA UFGE-02111 (September 2003]
Preparing Activity: USACE Superseding

UFG8-02111 (September 2001)

QGUIDE SPECIFICATION FOR CONSTRUCTION
R R R Rl A R R R R R R R R 4

SECTTION 02111

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL
09/03

I E R R SRR L S S S AR R R R R R AR RS S R R E RS R RS R RS R E R SRR RS EEERES R R EEREREEERRER SRR
NOTE: This guide specification covers the

requirements for excavation, handling, and temporaxy
storage of contaminated material.

Comments and suggesticons on this yuide specifilcation
are welcome and should be directed to the technical
proponent of the apecification. A listing of

Fan Loal prop te, including their organization
drgignation and telephoune number, 1g on the Internet.

Recommended changes to a UFGS should be submitted ag
a Uriteria Change Reguest {(UCR).

Use of electronic communication ig encouraged.

Brackets are used in the text to indicate degigner

choices or locations where text must be gupplied by
the designer.
AR R LEREREER AR SRR EEE S ERER LSRR SRR AR EREEEREREEESEEEREEERIE I TR IR T TR

PART 1 GENERAL

FHRNAR I T T A A TR IR A AN TA AN AL AT AT AT AT AN A AT AR RA R AN TR IFT RN NN A AN DA d Ak bk bk bk okh bR

NOTE: The following information should be ghown on
the project drawings:

a. Overall sgite plan, borrow areasg, gtockpile
areag, mtorage areas, security requirements, special
ghoring requirements, horing logs, and access routed.

b. Individual gite plans of each area of
caontamination with site features such as buildings,
roada, utilities, topography, trees, shrubsg, surface
conditiong, etc.

¢. Limits of pavement removal, fence removal, and
the location of ancillary eqguipment to be removed.

A}) specific chemical testing procedures (including
alr emidgegions analysis) should be addressed in the
Sampling and Analysis Plan required by Section 01450
CHEMICAL DATA QUALITY CONTROL,
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When applicable, the uge of onaite field screening
or field analysis {(supported at a prescribed
frequency by fixed laboratory analysis) should be
encouraged ko avoid prolonged delays or equipment
downtime. Details on the appropriate application

and use of field analyses can be found in Appendix H
of BM 200-1-3.

LR R R A R S R L R
1.1 REFERENCES

LR R RS RS SEEERE SR RE SRR SRS E R ERERR R E SRS E R EE R R R EE TR X RS
NOTE: Igsue {(date) of references included in
project specifications need not be more current than
provided by the latest guide mpecification. Use of
SpecsiIntact automated reference checking is
recommended for projects based on older guide
gpecifications.

R R R R R R E R R E R R RS R RN E R RS ESE RS RS AR RS E SRR EEEEREEEEREEEE N

sions listed b o Fy

AT this specilicavion

erenced, The publications are referred to within the ¢
cuation only.

ASTM O ITNTERNATIONAL (ASTM}

L

20001 Density and Unlt Weight of Jeil in
Flace by the Saund-Cone Methocd

ASTHM D 1567 {2002) Laboratory Compaction

Characteristics of Soil Using Modified

Effort (56,000 ft-1bf/cu. ft. (2,700

KN-m/cu.m.))

ASTM D 2167 (1994; R 2001) Density and Unit Weight of
Soil in Place by the Rubber Balloon Method

ASTM D 2487 (2000) $Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (2001) Density of Soil and Soil-Aggregate

in Place by Nuclear Methods (Shallow Depth)

ASTM D 422 {1963; R 2002) Particle-8ize Analysis of
Soils
BSTM D 5434 (1L$97; R 2003) Field Logging of Subsurface

Explorations of Soil and Rock
ASTM D 638 {2000a) Laboratory Compaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/cu. ft. (600
kMN-m/cu. m.))

U.S. ARMY CORPS OF ENGINEERS (USACE)

BEM 385-1-1 {2003) Safety and Health Requirements
Manual
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.80 HATIONAL ARCHIVES AHD RECORDS ADMIMISTRATION (NARA}

Designation, Reportable Quanticies,
Hotifivcation

TREMENT ABD PAYMBNT

ERE SR SRR ERE SRS R AEEE SRS SR SRR REREEESEEREEREEEEEEEEE IR R I I I I I I I i e v
NOTE: Thege paragraphs should be deleted if the
work is in one lump-sum contract price. Coordinate

requirements of these paragraphe with the bidding
gchedule.

LR AR RS R E R R R RS SR ERES SRS S S EERESERERRERE Rl R R ERERRERRERERRESR S KRNI I T I I g g gy

1.2.1 Measurement

R AREEEEEEEESF NS NEPEEERESEFEESEENERENERESESESFENEEEEESSE B EE SRR IC I I I I
HOTE: Modify this paragraph if the method of
payment will be on a weight basis.

HAF R T N A A AN AR AN AR AR KA NI RANRFIR I AT IRk Ak I kA h kAR A A ARA T AR hk kR Kk xRk ok kodd &g

tion ahall
sol aterial

RUNNCTE Dot s sontaminated mater
@ ! oghall be sectional volume determination reflecting
the rential the original elevations of the top of the
contaminated material and the final elevarions atter removal of the
cemtaminaced mataerial . Measurement for backfilling of excavated areas
shall be based on in-place cubic meters yards of compacted £i11.
Meagurement for construction of

di

gstockpile areas shall be pbased on the
nunber of square meters yards of stockpile liner constructed.

2.2 Payment
L2201 Excavat.on and Transporvtation

Compensation for excavation and onsite transportation
material will be paid ag a unlt cost.
other itemsg incidental
e

of contaminated
This unit cost shall include any

to excavation and handling not defined as having a

cific anit cost

HackDiliing

Compensacion for backfill woil,

vtransportation of backfill, backfill soil
<

onditcioning, backtilling, compaction, and Jgeotechuical testing will he
pald as a sinogle unit cost.

L2.2.2 Stockpiling

Compensation for construction of stockplle areas will be paid for as a unit
cost. This unit cost shall include all aspects of grading, preparation,
handling, placement, maintenance, removal, treatment, and dispogal of
stockpile cover materials and liner materials and all other items
incidental to construction of stockpiles.
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L3 SUBMITTALS

v

LEEER A ESESELEREREEERREEEEE R R RS LN R R R R I I I I I g S e

NOTE: Submittals must be limited to those necesgsary
for adeguate guality control. The importance of an
item in the project should be cone of the primary
factore in determining if a submittal for the item
should be required.

A “@" following a submittal item indicates that the
Bubmittal requireg Government approval. Some
submittals are already marked with a “G”. Only
delete an exisgting “G” if the submittal item is not
complex and can be reviewed through the Contractor’s
Quality Control system. Only add a “G” if the
submittal is sufficiently important or complex in
context of the project.

For submittals requiring Government approval on Army
projects, a code of up to three characters within
the gsubmittal tags may be uged following the "gn
designation to indicate the approving authority.
Codes for Army projects using the Resident
Management System (RMS) axe: "AE" for
Zrchitect-Engineer; "DO" for District Office
(Engineering Divigion or other organization in the
District Office); "AOQO" for Area Office; "RO" for
Resident Office; and "PO" for Project Office. Codes
following the "G* typically are not used for Navy

projects. é

Submittal items not designated with a "G" are
considered as being for information only for Army
projects and for Contractor Quality Control approval
for Navy projects.
(AR E LR R LRSS ERE RS ARA AR R AR AR RS R R R R Rl R R R YRR EEY

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are [for Contractor Quality Control
approval.]l [for inforwmation only. When used, a designation following the
"3% designation identifies the office that will review the submittal for
the Goverunment.] The following shall be submitted in accordance with
Section 01330 SUBMITTAL PROCEDURES:

2 Shop Drawings

Surveys; G, | ]

Separate cross-sections of each area before and after aexcavation
and after backfilling.

SH-C3 Produclk Data

Work Plan; G, [ ]

Work Plan within (30} [ ]} calender days after notice to
proceed. No work at the site, with the exception of site
inspections and surveys, shall be performed until the Work Plan is
approved. The Contractor shall allow [30] [ } calender days
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nent for

in the schedule for the Governmant's review. No adjust
time or wmeney will be wmade if resubmittals of the W
requilr

d4 due to deficiencies in the plan. At a minimum,
Flan shall Inoclude:

heduls of ac

iwvic

Ir. Method of exca

ation and

cuipment to be used.

& shao

ing or gide-wall slo

4. Dewdtering plan.

@. Storage methods and locations for liquid and solid
contaminated material .

£. Borrow sources and haul roures.

9. Decontamination procedures.

srtoowithin {141
vhe mite.

il B Ot
Backfill, ¢, [ ]
Surveys; G, [ ]
Confirmation Sawpling and analysis; G, [ 1}
Sampling of Stored Material; &, [ 1]
Sampling Liquid; &, [, 1}
Compaction; G, | ]

Test results.
.4 SURVEYS

Surveys shall be performed immediately prior to and atter excavation of
contaminated material to determine the volume of contaminated material

2 Surveys shall also be performed bwnediately atter back(ill aof
1tion.  The Contractor shall provide crogs-gections on {7.6]
[25] [W»WW»] foor 3 wsals and at break points
: ceag . Localtlons of confirmation samples shall al
and shown on the drawings .  Survey shall be performed in ace
Section: { ]

for all

L surveyed

2 1t ed

strdance with

i REGULATORY REQUIRLEMENTS

1.5, L rarmivs and Licenses

S ket d ke e g vk ok e ke e i e e e e i e o e A A gk kb R A e e ok ok e ok e oy Sk e ol e e e el e e o ke ok e ok e ke o O ok ke ok o

NOTE: Include additional site Bpecific requirements
in this paragraph.

e e i e Ry de e K Bk e e e e e e e ke ke e o e o R o ke e e e e ke A R e ok e e e ok e e e e g e o e e W e e e e e i e e ke R e R A R e

The Contractor shall obtain required federal, state, and local permits for
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Permits shall e obtainesd

at no aail 1unal cost to the Government .

spiong

i******ﬁ*****ﬁ******ﬁ**********#*********iﬁ***************************t*#*

NOTE: An aixr pathway analysis should be performed
during design to determine what air monitoring and
controls are required. Guidanceé on air pathway
analyses isg provided in BEP 1110-1-21 BAir Pathway
Analysis for the Design of Hazardous, Toxic, and
Radicactive Wagste (HTRW) Remedial Action Projects.
Specify perimeter air monitoring requirements in
Section 01355 ENVIRONMENTAL PROTECTION.

*****i******************i***#**************i*****ﬁ******i*****************

Air emissions shall be monitored and controlled in accordance with Section
01355 .
6 DBESCRBIPTION OF WORK

kN**t‘lrt‘xﬁ*k**‘ﬁ*ﬁi*w********ﬂ*kh*ﬂli***hﬁh****‘k***'ﬁ*****'k**'ﬁ**i**)(ﬁi**i*k***

NOTE: Include any pertinent information regarding

project/site conditions in this paragraph, the

appendices to the gpecifications, or on the drawings.
If overgize material such as debris and foundations
are pregent, the specification should describe
treatment, handling, and disposal requirements for
this material. Measurement and payment procedures
should also be described for this material.

If clean go0il overlies the contaminated matexial,
the specification should describe how this material
will be measured, removed, stored, and tested to
verify they are clean.
I E A2 AR RS ZEE A RS R R R REE SRR R ER R AR R R AR ERERERERRRERR R R R R R REETE R ZEERE R FR SRR

The work shall consist of excavation and temporary storage of approximately
1 cubic meters yards of contaminated material. Approximate locations

of contaminated material are shown on the drawings. Characterization data

on the nature and extent of the contaminated material is shown in Appendix
1. Subsurface conditions arve shown [on the drawings] [in Appendix

11 The Contractor shall submit a Work Plan as specified in the

,Vtxlm paragraph. The Contracting Officer shall be notified within

[ 1 hours, and bkefore excavation, 1f contaminated material

overed that has not been previously identified or if other

pancies between data provided and actual field conditions

]

are
verad. Backfill material is [not availlable onsite] [available onsite
and typically consists of [ ]]. Ground water is approximately [ ]

meters feet below pre-excavation ground surface.
.7 CHEMICAL TESTING

Required sampling and chemical analysis shall be conducted in accordance
with Section 01450A CHEMICAL DATA QUALITY CONTROL.
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shall notify the Contracting Officer { 1 cat

tender davs

excavation of minated material.
will] [Contrac sihall] he

wicleg An accordano: th the applice

Egponsib
by -
!

WL O 1

N § BARUEPLILL

S R P E R R R RS EE RS R RS RS RS SR AL SRS R EREESE SRR REREREREEEREEEREEEE]
NOTE: If contaminated material removal is part of a
larger project and a backfilling specification is
needed for the project as a whole, refer to another
specification such as Section 02315 EXCAVATION,
FILLING AND BACKPILLING FOR BUILDINGS for Buildings,

for backfill reguirements and delete the following
paragraphs.

In many cagesg, the degree of engin

sering control of
the materials used as backfill may not need to be as
stringent as described in this paragraph. In other
cages, such as under pavements, special compaction
and material reguirements may apply and the
gpecification will need to be revised to address
thegn gpecial regquirements or ancther specification
section should be referenced,

Backfill and topsoil brought in from offsite is
ugually tested to verify the material ig clean.
Quality assurance samples taken by the Government
may algo be prudent to verify the sellex's claims by
analyzing for target analytes. Backfill is commonly
tesated for the gite apecific contaminants being
cleaned up and/ox is based on guaspicion of

contamination at the site from which the backfill is
originating.

At gome gites, previously contaminated material
which hag been removed from the excavation is reused
ag backfill following treatment to remove the
contaminant of concern.

Fohk ok ke ohk ok ok ok ok ok kN Ak Ak ok ok k k N R o ok kR AR AN KA R Ak A AW R RN A Ak R kA Ak ok ok kok o A Ak ok ok kR ok ok ok ok ok ok ok ok A

ck{ill macerial shall he obtained fLrom (the location indicated on the
drawings)] {ottsite sources approved by the Contracting Officer). Backfill
zhall be olassified in accordance with ASTM D 2487 as GW, GP, GM, GC, &W,
S, 8¢, oML, MH, CL, or CH and ghall be free from roots and other
organic matter, trash, debris, snow, 1ce or frozen waterials. Backfill
material shall be tested for the parameters listed bhelow at a frequency of
cnce per (3000} ] cubilc meters yards. A minimum of one set of
clasgification tests shall be performed per borrow sgource. [One] [ ]

backfill sample per borrow source shall also be collected and tested for
the chemical parameters listed below.
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Physical Parameter Criteria Test Method
(S RETM D
S ASTM D &

Test

Critevia

(.1 L1 ( !

Backfill shall not be used until borrow source chemical and physical test
results have been submitted and approved.

.2 SPILL RESPONSE MATERIALS

The Contractor shall provide appropriate spill response materials

including, but not limited to the following: contalners, adsorbents,
shovels, and personal protec nt .
N P P N « r IS

Ave  am

o

11pme Spill response materials shal)l
e N " )«,' 5}],:" - :

shall
handled.

IPREUCTURES AND UTILITIES

Yo exeavation shall be performed uncil site utilivies have been [ileld ﬁwmx
located. The Contractor ghall take the necessary precautions Lo ensure no :
dawage occurs to existing structures and utilities. Damage to existing e

structures and utilivies resulting from the Contractor's operations shall
be repaired at no additional cost to the Government. Utilities encountered
that were not previously shown or otherwise located shall not be disturbed
without approval from the Contracting Officer.

3.2 CLEARING

IR RS E AR R RS AR R AR R R RS R R R R AR R AR Ed R R ERRR RS R R R R R R ER R Y R

NOTE: Grubbing is typically not required at gites
where contaminated soil is being excavated for
treatment and/or disposal. Typically, vegetation
that is cut off above a certain height is defined
aB clean and any gtumps and brush below this height

are defined as contaminated.
AT RRNIT AN RAARNAANARETRANARRATTAARNARAARIREINEAANRNANRRAARNNRNNAEAN AN kh N hdedkhk k kR’

{learing shall be performed to the limits shown on the drawings in
‘erdance with Section 02231 CLEARING AND GRUBBING.

3.3 CONTAMINATED MATERIAL REMOVAL

*i**iw***i********fi*i*#*iﬁ*t**#*t***#i****i**#i**’****i*ﬁ*iw*iﬂt*t**w****
NOTE: Excavations should be marked and gecured in
accordance with the requirements specified in
Section 01351 SAFETY, HBEALTH, AND EMERGENCY RESPONSE
(HTRW/UST) . _
" R R R 222223223222 X22 0222222 AR R A ARRRR AR R RRRARR R R AR RS
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LA R ESESERNEREEEER SRS SRR RS E R RN R R SRR R R EE R IR R R R R I I I I g R R L R
NOTE: For large excavations, mcre than one
axcavation log may be required.

I EEERE SRR S EEESEEREE SRS SRS E SRR R R R R EREEE R R I e e  E R E R E R R ]

Areag ol cookamipnation shall ke excavated to the depth and ex
&orivaw g and nov wore than {es] [ 1 owmm [0.2] [
cth and extent ghown on the drawin unless dirac

Comb ting Gfficer. Excavation shall be performed in a mannex

Timit spills and the potential for contaminated material to be

uncontaminated material. An excavation log describing visible signs of

contamination encountered shall be maintained for each area of excavation.

Excavation logs shall be prepared ia accordance with ASTM D 5434 .

¥ Wil
wixed with

.3.3 Shoring

If workes

rs must enter the excavation, 1t ghall be evaluated, shored,

aloped
x1l as required by EM 38%-1-1 and 29 CFR 1926

Oy iracs gection 650 .

R R R E RS RN R SR RN EEEEEEEEE R EEEE SRR R RS SRR EEIE R I I I I I I 2 Y
WOTE: Dewatering can significantly increase the

cost of a project invelving the excavation of

contaminated material and ghould be carefully

congidered during design. TM 5-818-5 Dewatering and

Groundwater Control provideg guidance on the degign
of dewatering systems.

If water from dewatering operations will be allowed
to discharge on or into the ground, an NPDES permit
for dewatering is required. Reference the permits
paragraph of Section 01355 ENVIRONMENTAL PROTECTION
for permit requirements.
[EAESEE RS SRS SRR SRR L SRS RS R R R ARl R Rl R R R R R R EE RS E TR E

Surface water shall be diverted to prevent entry into the excavation.
[Dewatering shall be limited to that necessary to assure adequate access
gafe excavation, prevent the spread of contamination, and to ensure that

compaction requirements can be met.] [No dewatering shall be performed
without prior approval of the Contracting Officer.]

a

4 COHFTRMATION SAMPTLING AND ANALYSIS

i R R R e R E R E R E P R R E RS E SR ARSI R R IR I IR R I I S R G g U i S g A R 1
NOTE: Confirmation samples and analyses are used to
verify cleanup criteria have been met, Thesge tegt
regults should be of relatively high quality. For
this reagon, the designer should consider the
regulatory requirements, the complexity of the
monitoring needed, and gquantitative Data Quality

Objectives in determining the analytical methods
specified.

The number of confirmation samples must be based on
the size of the excavation and regulatory
requirements. For small excavations, a minimum of
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one pample 8hould be taken from near the center of
(or where there is the highest

the excavation

potential for contamination).

may be oriented symmetrically relative to the center
gample and the limits of the excavation.

Many military facilities have base-wide gampling and

Additional samples

analysis plang which have been approved by the

applicable regulatory agencies.

These plang may

gpecify the number of confirmation samples which

must be taken.

For laxger excavations,

EPA 230/02-89-042 Methodg of

Evaluation and Attainment of Cleanup Standarxds
provides guidance on the design of statistically
based sampling intervalsg.

With regqulator approval,

caonfirmation gampling and

analysis may be accomplished using an averaging
technigque for comparison to cleanup criteria. This
fact that most goil risk exposure
scenariosg do neot model contamination as existing in

is bagsed aon the

discrete hot spolts but ag a more disperse

phenomenon. Two ways to accomplisgh this averaging
technique are to take discrete samples and average
the data or by compositing gample material before

analysis. A composite sample typically consists of

A

4 to 6 gsamples which are mixed together.

One sample

is then eobtained from the composite sample for

analysgis., EM 200-1-3 provides guidance on

compositing samples. Composite gamples are not

applicable to volatile organic contaminants because

the compositing process will result in
volatilization of contaminants.
samples are required,

If composite
Section 01450 CHEMICAL DATA

QUALITY CONTROL should be edited by a qualified
chemist to describe procedures for compositing

gamplesn,

Confirmation sampling at a site with radiocactive
contamination in surface goils or on building
gurfacep will be performed in accordance with the
Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM), NUREG-1575,
This manual is a guide for confirmation survey

design (planning)

EPA 402-R-97-016.

and for data evaluation.

Its

primary purpose is to acquire legally defengible
data concerning the post excavation residual

radioactivity at the site to demonstrate that the
gite meets release criteria.

AR EE SRR SRS ERE R R R AR R R R R AR AR R R R EREZ RS RE RS RSl RERSRRREERRERREEREEEEE SR

The Contracting Officer shall be present to inspect the removal of
contaminated material from each site.
being contaminated has been removed,

evidence of contamination

[immunoassay £ield kits]

1
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After all material suspected of
the excavation shall be examined for
If the excavation appears to be free of
contamination, field analysis shall be used to determine the presence of
[ ] contamination using [a real time vapor monitoring instrument]
1. Bxcavation of additional material shall

J

i’

gt



[

directed by the Contracting Officsr. &fter all suspect
=d material is remcved, confirmation samples shall bes collacted
zad for the follewing contaminants:

T

tion L

tcal Farameter &

=

all be collecus at a fre:

mency of one per

varde from the bhottom | each of the side wallsl or ¢ he
tracring Dfficer. 2 minimun of one sample shall be collected From the
bottor land each side walll of the excavation. Based on test results, the

Contractor shall propose any additional excavatrion which may be rvequired to
remove material which is contaminated above action levels. Additional
excavation shall be subject to approval by the Contracting Gfficer.
Locations of samples shall be marked in the field and documented on the
as-puilt drawings.

- CONTAMINATED MATERIAL STORAGE

Hwchkk Ak AR A XA KA IR TR AAN RN AT TN R A X R AN hrhkbhk bk hhkhkhkrErhkhkhhkkhhk kb drhhhkndkdhhwdh nd &rah
NOTE: For CERCLA sites, permits are not requirad to
store hazardous waste in a stockpile. However,
storage structures and conditionsg musgt be in
compliance the Applicable, Relevant, and Appropriate
Regulations (ARARS) . For RCRA pites, permits are
required to store hazardous waste in a stockpile.
However, for RCRA sites, hazardous wasdgte can he
stored in a drum oxr reoll-off unit for up to 90 days
without a permit.

For temporary storage of more than 90 days, dual
containment of hazardous liquid and some hazardous
golids may be reguired. Containment system
requirements are described in 40 CFR 264.175. Forx
stock plles that meet the definition of a waste
pile, see 40 CFR 264.250.

To provide secondary containment, tanks and roll-off
units are sometimes stored on lined areas gimilar in

design to what is described in paragraph Stockpiles.
T e RS E R R R R R AR RN EEE RS SR SRR R R RS RS R R R SRR RERERR R RS RS R ER SRR SRR RREE R ETEEEEEEE?

Material shall be placed in temporary storage [iwmediately aftex

ion] lafter treatment while awaiting test results]. The following
paragraphs describe acceptable wethods of material storage. Storage units

shall be in good condition and constructed of materials thar are compatible
with the matarial or liquid to be stored. If multiple storage units are
required, each unit shall be clearly labeled with an identification number
and a written log shall be kept to track the source of contaminated
material 1in each temporary storage unit.

.51 stockpiles

I R R AR EZ22 SRR AR ER YRR R SRR SR RE RS R RSl Rl R AR RRRRRERESRER]
NOTE: Check state regulations to determine the
minimum requirements for stockpiles and modify this
paragraph accordingly. For contaminated material
with high moisture content, the subgrade for the
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v

stockpile must be sloped and a suwp should be
provided.

Scrim reinforced geomembranes are commonly specified
for stockplle covers and liners. Due to their
higher strength propertieg, scrim reinforced
geomembranes can generally be thinner than
non-reinforced geomembranes.

For post treatment stockpiles, chemical tegting ias
ugually required to determine if material i=s
contaminated or clean. Maximum stockpile gize
should be baged on the required frequency of
chemical testing. For example, if chemical tests
are required at a frequency of one per 1,000 cubic
meterd {(cubic yards), then stockpiles should be no
greater than 1,000 cubic meters (cubic yards) in
gize,
IR EEEEEEEENESREEERAEESEREEE R AR EERERRERRERRS SRR EEERREEEEEEEEEREEEEZREE TS

DTONSL MO e

The 1 g & . !

Steckpiles shall pe constructed to include:

W A chemically r
other damage. HNon
minimam thickne

TS
@ir f liners shall have

Efoost (T owm. (28] [ ] owmi
wabrane liners i

Liner fres

GIICes

e infor all have a minimum weight of

kg /100 square meters. 40 lbs. per 1000 square feet. The ground x“h\
surface on which the geomembrane is to be placed shall be free of i
rocks greater than 12 mm 0.5 inches in diameter and any othex e

object which could damage the membrane.] [Pavement shall he used
as the liner system. Pavement shall be constructed in accordance
with Section [ 11.

b. Geomembrane cover free of holes or other damage to prevent
precipitation from entering the stockpile. Non-reinforced
geomembrane covers shall have a minimum thickness of 0.25 mm. 10
mils. Scrim reinforced geomembrane covers shall have a minimum
weight of 13 kg/100 square meters 26 lbs. per 1000 square feet.
The cover material shall be extended over the berms and anchored
or ballasted to prevent it from being removed or damaged by wind.

¢. Berms surrounding the stockpile, a minimum of 300 mm 12 inches
in height. Vehicle acc points shall also be bhermed.

d. The liner system shall be sloped to allow collection of
leachate. Storage and removal of liquid which collects in the

staockpile, in accordance with paragraph Liquid Storage.
3.5.2 Ro11-0ff Units

Eoll-off units used to temporarily store contaminated material shall be
water tight. A cover shall be placed over the units to prevent
precipitation from contacting the stored material. The units shall be
located [as shown on the drawings] ( 1. Liquid which collects inside
the units shall be removed and stored in accordance with paragraph Ligquid
Storage.
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-

and stockpiles
L pavrelg] [ b1 ranks
gallon tanks) ., Liguid
shall be lcocated {as

‘ ZAMPLING

Storad Material

(RS RS LA EEREEEREEEEEREERERRE R SR EREREEREEEEEE IR R I R I I I TE I I Z N U v P a VP
NOTE: Additional samples are sometimes collected
from excavated material to determine the
contaminants present prior to treatment or dispogal.

Compoaite gamples are often collected from
stockpiled material. However, composite samples
cannot be taken 1f the samples are being analyzed
for volatile organic contaminants.
At gites with radiocactive contamination, ex-usitu
gampling of excavated material is typically

performed to engure that the material meets digposal

facility acceptance criteria and, in some cases, to

apsist with the preparation of shipping papers. The

ex-aitu gampling regime is site-gpecific., It ig

usually determined in consultation with the dispesal

facllity and itse regulatory agency.
IEAE R E R R LSRR R R R AR TR E SRR R R ERRRE R AR ER R R LR R R RS REEEREREREEREEEEEREEEEEERT

Sanples of storved material shall be collected at a frequency of once por
S ! cubic meters. yards. Samples shall be tested for the following:
Chemical Parameter Acticn Level

Stored material with contaminant levels that exceed the action levels shall
be treated [offsite. Analyses for contaminated material to be taken ta an
offgite treatment facility shall conform to local, state, and federal
criteria as well as to the requirementsg of the treatwment facility.
Documentation of all analyses performed shall be furnished to the
Contracting Officer. Additional sampling and analyses to the extent
required by the approved offsite btreatment, storage or disposal (TSI
facility shall be the responsibility of the Contractor and shall be
[performed at no additional cost to the Government] [subject to approval

by
the Contracting Officer]).] {onsite. Treatment shall be in accordance with
Section [ 1.1

6.2 Sampling Liquid

I 2R A R R E R R R R R R RS RS PR RIS RS R SRS LR EREERERERREEREREEEREREEEER]
NOTE: Liguid should generally be tegted for the
same contaminants as are found in the contaminated
g0lid material being removed. The frequency of
testing should be determined on a site sapecific
bagis, Offsite disposal will generally require
additional testing and analysis prior to disposal.

SECTION 02111 Page 15



. o
NPDES requirements mugst be considered for onagite
digposal of liquids.

LR ERERRESEERESERERR RS R R R EEEE R R E R R EEEEEE R R R B R R I I R T G O R de R ey

from [excavaticns] {storage

[decont:

g be sampled at a frequency o9f once for eve ¢
{__ b se0] [ 1 gallons of liquid collected. SBamples shall be
tested for the following:

Chemical Paramabter Acticn Level
{ i (1
Liguid with contaminant levels that exceed action levels shall be treated
{offsite. BAnalyses for contaminated ligquid to be taken to an offsite
treatment facility shall conform to local, state, and federal criteria as
well as to the requirements of the treatment facility. Documentation of

all analyses performed shall be furnished to the Contracting Officer.
Additional sampling and analysis to the extent reguired by the appre

aptdtat

Storage Units

IR EE R R RN R R R R RS R A A SRR RN EEERE R R EEREEEREE RS RSN
NOTE: At some pites, samples are collected to

verify the soil on whid¢h a storage unit is placed o §
has not become contaminated. -y

Sampling along any connecting pipelines that
transport contaminated liguid may also be
appropriate. A standard practice ig to sample at 6
m (20 foot) intervals under piping and at

connections such as bends, elbows, or tees.
R 2 A R AR R R R R A XS ZZ RS SR ASERR RS RRREERREE LSRR R RS LSRR RSl REs Sl SRR RERD]

Samples from beneath each storage unit shall be collected prior to
construction of and after removal of the storage unit. Samples shall be
collected at a frequency of cne per each | ] square meters vyards from a
depth interval of [0 to 0.15] {  J w [0 to 0.5) [ ] feet and shall
pe tested for the following:

Chiemi

1l Parameter Action Level

Based on test results, soil which has become contaminated above action
velg shall be removed at no additional cost to the Govermment .
Contaminated material which is removed from beneath the storage unit shall
be handled in accordance with paragraph Sampling of Stored Material. As
directed by the Contracting Officer and at no additional cost to the
Government, additional sampling and testing shall be performed to verify
areas of contamination found beneath stockpiles have been cleaned up to
below action levels,

T
48
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7 SPILLS

RS RS S SRR REERERRS AN SRR EE FEEERERRRERE R RAEE R R R R EE R R R R R R N I I N 4
NOTE: Regarding preestabliphed gpill reporting
procedures, the designer ghould consult CEMP-RT
memorandum of 20 July 1995, Subject: Spill

Reporting Procedures for USACE Personnel Involved in
HTRW Projects.

Evaluate whether a contingency plan is needed per 40
CFR 262.34. This regulation is a potential

requirement for large quantity generators of
hazardous waste. At military installations,
is typically already in place.

EEREEEEEEE R EREEESERERERR SRR RSN EEREREREE SRR SRR R ERRREER R R EEEREERESEEERE]

a plan

In the event of a spill or release of a hazardous substance [(as designated
in 40 CKFR 302), pollutant, contaminant, or oil (as governed by the Oil
Pollution Act (QPA), 33 U.§.C. 2701 et seq.),; the Contractor shall notify
neracting Officer immediately. If spill e i

Ly

caecds the vep
s Contyac emt ;
¢ the [RUT
1 for dmmediate e
tons shall be taken bto minimi
nup shai in :

salvaeent . Tran

@ the ef Loof any
@ with applicable federal

ATAANN

- by the Contracting OUflcer, additic
ahall be porfovmed to i il
sanup and Lesting sl
nent .

Ag divected

i i1 s o have oo

v

e done

At no addivtional cost to v

= BACKFILLING

EE R R AR RS S SRS R R EE R SR T SRR EERR SRR ST ERSRERERRESRRER SRR R R R R ESRERR T REERYEREERSESE]
NOTE: If allowed by the regulatory authority, field
analyses should be used to reduce laboratory
turn-around time and minimize the duration an
excavation must be left open.

After complation of backfilling, a 0.15 meter (6
inch) layer of top soill is typically placed in areas
that are not paved. The topsoil is placed in a
single lift to the lines and grades shown on the
drawings. Top soil and seeding requirements should
be described in a different gection of the
specification package.

LSRN EEREER SRR SEREREEEREREREEEE S FE SRR EE RS ER R SRR R R R RS R e R EEE R R EEES

.81 Confirmation Test Regulls

Excavations shall be backfilled immediately after all contaminanndd

materials have been removed and confirmation test

results have bhooan
approved.

Backfill shall be placed and compacted to the lines and grades
gshown on the drawings.

.8.2 Compaction

[ EX AR REA R R RS RS E R R R RN E R R AR RS R R RS R RRRRRRR R AR R RERRRRE Rl SRR REERRRD]

NOTE: The following paragraph outlines density
requirements for in-place backfill. TIf the density
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of the backfill ig mot critical,

modify this

paragraph by replacing the density testing
requirements with procedural requirements for

compaction.

R R AR RS R R RS R EEEEE R SRR E SRR R R R R R R R R I R N N R R R

) omeI8) [ ] inches.
of [ASTM D

{RETH

ASTM D 1556, ASTM D 2167, or ASTM D 2922.

2167,

1%87]

backfill shall be placed in liftg with a maximuam

oil sh

maximum dry 31
once per ([930] ([

lacse thickness
all bhe comg

performed at a frequency ot squara

. {_ } sguars feet per lifv. A wminimum of 12 density

tese] [ ] density tests] shall be performed on each lift of backfiil
placed.

Field in-place dry density shall be determined in accordance with

If ASTM D 2922 is used, a
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTM D

Test results from ASTM D 1556 cxr ASTM D 2167 shall govern if there

is a discrepancy with the ASTM D 2922 test results.

.8 DISPOSAL REQUIREMENTS

SIIRE REPORT

LSS R A ER SR EERESESES RS EEEE SRS SRR EEENFFERA R SRS SRR NESEEEEEERERERESEESEEEEEEEEEEXRE]

NOTE: In additien to progress

photos,

video tapes

have been usged at gowme sites to record site

activities.

IR RS RS E S SRR RS RS R A N RN S RS E R R R RS SRR RS R P E SR ESSS R R SRS EREEEEREREEEREEESE XS

{1 copies of a Closure Report shall be prepared and submitted
f1a) [___ ] calender days of completing work at the site.
shall be labeled with the contract number,

name of general contractor,

within
The report

project name, location, date,
and the Corps of Engineers District contracting

for the work. The Closure Report shall include the following information

as a winimum:

a. A cover letter signed by a [responsible company officiall

{Professional Engineer registered in the State of [ ]

responsible company official] certifying that all services
involved have been performed in accordance with the terms and

conditions of the contract documsnts and regulatory

Iy, A narrative rvepovi incluading,
following:

ut not

raquirements .

limited to, the

(1) site conditions, ground water elevation, aad cleanup

criteria;

{2) excavation logs;

{3) field screening readings;

(4) quantity of materials removed from each area of

contamination;

{(5) quantity of water/product removed during dewatering;

SECTION 02111
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{6} sampling locatione and sampling methods;

sample collection data such as tims of

collantion
st hod of pre

satlon

sample chain-of -custody forms; and

v Porms;
(9} source of backfill.

Coples of all chemical and physical test rasults.

d. Copies of all

manifests and iland disposal restriction
notifications,

e. Copies of all certifications of final disposal signesd by the
responsible disposal facility official.
f. Waste profile sheets.

ale drawings showing limilgs

153

of cavarion, Limibs
IS TR T N R TR Eet i thin

RACAR]

i

’ : Rt aat o
storacge, t Loading,  and i

1 the dre

bhe
L progress of the
showing the Lo

>heg shall be
miniman of Foor vl

N

sA i

: o GELoooontamlnarion,
entrance/exit road, and any other notable gite conditions
taken before work beging. After work has been started, ac
arr each work location shall be photographically recorded [
[wzekly]. Photographs shall be a winimum of 76.2 x 127.0
inches and shall include:

shall be
ivities
daily]

M 3ok b

(1} Soil removal and sampling.
(2) Dewatering operations.

{3} Unanticipated events such as spills and the discovery of
additional contaminated material.

{4) Contaminated material/water storage, handling,

treatvmant,
and transport,

(%% Site or task-specific employee respirvatory and pers
protection.

{6} Fi1ll placement and grading.

(7} Post-construction photographs. Afrer completion o
at each site, the Contractor shall take a minimum ot tour
each excavation gite.

views of

A digital version of all photos shown in the report shall be included with
the Closure Report. Photographs shall be a wminimum of 76mm by 127 mm 3
inches by 5 inches and shall be mounted back-to-back in double face
plastic sleeves punched to fit standard three ring binders. Each print

shall have an informatiocn box attached. The box shall be typewritten and
arranged as follows:
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NEW MEXICO ENVIRONMENT DEPARTMENT TPH SCREENING GUIDELINES
November 2005

In some instances, it may be practical to assess areas of soil contamination that are the result of
releases of petroleum products such as jet fuel and diesel, using total petroleum hydrocarbon
(TPH) analyses. TPH results may be used to delineate the extent of petroleum-related
contamination at these sites and ascertain if the residual level of petroleum products in soil
represents an unacceptable risk to future users of the site. Petroleum hydrocarbons represent
complex mixtures of compounds, some of which are regulated constituents and some compounds
that are not regulated. In addition, the amount and types of the constituent compounds in a
petroleum hydrocarbon release differ widely depending on what type of product was spilled and
how the spill has weathered. This variability makes it difficult to determine the toxicity of
weathered petroleum products in soil solely from TPH results; however, these results can be used
to approximate risk in some cases, depending upon the nature of the petroleum product, the
release scenario, how well the site has been characterized, and anticipated potential future land
uses. In some cases, site clean up cannot be based solely on results of TPH sampling. The New
Mexico Environment Departiment (NMED) will make these determinations on a case by case
basis. If NMED determines that additional data are necessary, these TPH guidelines must be
used in conjunction with the screening guidelines for individual petroleum-related contaminants
in Table 3 and other contaminants, as applicable.

The screening levels for each petroleum carbon range from the Massachusetts Department of
Environmental Protection (MADEP) Volatile Petroleum Hydrocarbons/Extractable Petroleum
Hydrocarbons (VPH/EPH) approach and the percent composition table below were used to
generate screening levels corresponding to total TPH. Except for waste oil, the information in the
compasitional assumptions table was obtained from the Massachusetts Department of
Environmental Protection guidance document [Implementation of the MADEP VPH/EPH
Approach (October 31, 2002). TPH toxicity was based only on the weighted sum of the toxicity
of the hydrocarbon fractions listed in Table I.

Table 1. TPH Compositional Assumptions in Soil

Petroleum Product C11-C22 Aromaties | C9-C18 Aliphatics | C19-C36 Aliphatics

Dilesel #2/ new crankcase 60% 40% 0%
0i
#3 and #6 Fuel Oil 70% 30% 0%
Kerosene and jet fuel 30% _10% 0%
lf\{l:inderal oil dielectric 20% 40% 40%

U
Unknown oil’ 100% 0% 0%
Waste Oil’ 0% 0% 100%

Sites with oil from unknown sources must be lested for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore
‘t)hey must be ested for, and compared to, their individual NMED soil screening guidelines.

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these
constituents theretore they must be tested for, and compared to, their individual NMED soil screening guidelines.

November 2005
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A TPH screening guideline was calculated for each of the types of petroleum produ'ct based on
the assumed composition from Table 1 for petroleum products and the direct soil standards
incorporating ceiling concentrations given in the MADEP VPH/EPH Excel spreadsheet for each
of the carbon fractions. Groundwater concentrations are based on the weighted sum of the
noncarcinogenic toxicity of the petroleum fractions.

Method 1 from the MADEP VPH/EPH document was applied, which represents generic cleanup
standards for soil and groundwater. Method | applies if contamination exists in only soil and
groundwater. The MADEP VPH/EPH further divides groundwater into standards. Standard
GW-1 applies when groundwater may be used for drinking water purposes. GW-1 standards are
based upon ingestion and use of groundwater as a potable water supply. The TPH screening
guidelines for sites with potable groundwater are presented in Table 2a.

Table 2a. TPH Screening Guidelines for Potable Groundwater (GW-1)

TPH
- Concentration in
Residential Direct . Industrial Groundwater (mg/L)
Petroleum Product Exposure (mg/keg) Direct Exposure
P B7E (mg/kg)
Diesel #2/crankcase 520 1120 1.72
oil
#3 and #6 Fuel Oil 440 890 1.34
Kerosene and jet 760 1810 2.86
fuel
Mineral oil 1440 3040 3.64
dielectric fluid
Unknown oil ‘ 200 200 0.2
b 2 : -
Waste Oil 2500 5000 Petloleum.Related
Contaminants
Gasoline Not applicable Not applicable Petroleum-Related
Contaminants

a

Sites with o1l from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore
llgey must be tested for, and compared to, their individual NMED soil screening guidelines.

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types
of waste oil. Sites with waste oil must be tested for VOCs, SYOCs, metals, and PCBs to determine it other potentially
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines.

The second standard is GW-2, which is applicable for sites where the depth to groundwater is less
than 15 feet from the ground surface and within 30 feet of an occupied structure. The structure
may be either residential or industrial. GW-2 standards are based upon “inhalation exposures that
could occur to occupants of the building impacted by volatile compounds, which partition from
the groundwater” (MADEP 2001). The GW-2 screening guidelines ONLY apply for the
evaluation of inhalation exposures. If potential ingestion or contact with contaminated soil and/or

November 2005
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groundwater could occur, then the screening guidelines provided in Table 2.a should be applied.
Table 2.b lists the TPH screening guidelines for the inhalation scenario.

Table 2b. TPH Screening Guidelines — Vapor Migration and Inhalation of Groundwater

(GW-2)
TPH
= — - Concentration in
rResidential Direct ) Industrial Groundwater (mg/L)
Petroleum Product Exposure (mg/kg) Direct Exposure
P BIE (mg/kg)
| Diesel #2/crankcase 880 2200 30.4
oil )
#3 and #6 Fuel Oil 860 2150 35.3
Kerosene and jet 940 2350 15.7
fuel I
Mineral oil 1560 3400 10.4
dielectric fluid
L ° ) 50.0
Unknown o1l 800‘ 200¢ ~
b -0l R :
Waste Oil 2500 5000 Petro eum‘Relarred
Contaminants
Gasoline Not applicable Not applicable Petroleum-Related
B L B Contaminants

a

Sites with oil trom unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine it other potentially toxic constituents
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents theretfore
t{wy must be tested for, and compared to, their individual NMED soi} screening guidelines.

3]

Compositional assumption forwaste oil developed by NMED is based on review of chromatographs of several types
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines.

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the
screening guidelines from Tables 2a and 2b specified for waste oil, because this type of hydraulic
fluid is composed of approximately the same range of carbon fractions as waste oil. However,
these hydraulic fluids often contain proprietary additives that may be significantly more toxic
than the oil itself; these additives must be considered on a site- and product-specific basis (sce
ATSDR hydraulic fluids profile reference). Use of alternate screening guideline values
requires prior written approval from the New Mexico Environment Department. TPH
screening guidelines in Tables 2a and 2b must be used in conjunction with the screening levels
for petroleum-related contaminants given in Table 3 because the TPH screening levels are NOT
designed to be protective of exposure to these individual petroleum-refated contaminants. Table
3 petroleum-related contaminants screening levels are based on the New Mexico Environment
Department soil screening levels (SSLs) released in February 2004,

The list of petroleum-related contaminants does not include polyaromatic hydrocarbons (PAHs)
with individual screening levels that would exceed the total TPH screening levels (acenaphthene,
anthracene, flouranthene, flourene, and pyrene). In addition, these TPH screening guidelines are
based solely on human health, not ecological risk considerations, protection of surface water, or

November 2005
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potential indoor air impacts from soil vapors. Potential soil vapor impacts to structures or utilities
are not addressed by these guidelines. Site-specific investigations for potential soil vapor impacts
to structures or utilities must be done to assure that screenings are consistently protective of
human health, welfare or use of the property. NMED believes that use of these screening
guidelines will allow more efficient screenings of petroleum release sites at sites while protecting
human health and the environment. Copies of the references cited below are available on the
MADEP website at http://www.state.ma.us/dep/bwsc/vph_eph.htm and the NMED website at
http://www.nmenv state.nm.us/HWB/guidance.html.

Table 3. Petroleum-Related Contaminants Screening Guidelines

Values for Direct Exposure to NMED NMED DAF
Petroleuijelated Soil DAF ! 20 GW ]b GW
Contaminants NMED NMED protection protection
residential SSL Industrial (mg/kg in (mg/kg in
(mg/kg) SSL (mg/kg) soil) soil)
Benzene 2.70E+01 7.36E+01 2.83E-02 1.41E-03
Toluene 2.48E+02 2.48E+02 6.80E+00 3.40E-01
Ethyl benzene 1.06E+04 2.54E+04 1.OSE+01 5.25E-01
Xylenec 1.32E+02 1.32E+02 1.01E+01 5.07E-01
Naphthalene 7.19E+01 9.83E+01 3.93E-01 1.97E-02
2-methyl naphthaiene | .00E+03d 2.50E+03d _v_d ___d
Benzo(a)anthracene 6.21E+00 2.34E+01 1.10E+00 5.49E-02
Benzo(b)fluoranthene 6.21E+00 2.34E+01 3.40E+00 1.7E-01
Benzo(k)fluoranthene 6.21E+01 2.34E+02 3.40E+0! 1.70E+00
Benzo(a)pyrene 6.21E-01 2.34E+00 6.12E+00 3.06E-01
Chrysene 6.21E+02 2.34E+03 . 10E+02 5.49E+00
Dibenz(a,h) anthracene 6.21E-01 2.34E+00 1.0SE+00 5.24E-02
Indeno(1,2,3-¢,d) pyrene 6.21E+00 2.34E+01 9.58E+00 4.79E-01

a
DAF — Dilution Attenuation Factor
b

For contaminated soil in contact with groundwater
<
Based upon total xylenes

d

No NMED value available, value taken from MADEP 2002

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1997. Toxicological Profile for
Hydraulic fluids.
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APPENDIX G

ASTM STANDARD D2922 TEST METHODS FOR
DENSITY OF SOIL AND SOIL-AGGREGATE
IN PLACE BY NUCLEAR METHODS (SHALLOW
DEPTH)

Revision Date: August 2006 Revision No. 00 Appendix G



1as

arbide (

74

‘

ard

and

3t

¥

d I es

Wi

iess

N
il

gely

somewhat

v
has {ar

@i
R

Standards, Yol (4.09.

M

Ao

solvy

FThe e
wliee |
AST

o othe s

anual 8ok of

cfmiuaf Book of

NOTE
d v
A

g

biase
i
3

1\\“)’

e 118 on
Oriu

<

OINNK
1997

ASTM
A

250
e

on of

Rock and are the direct responsibility of Subcommitiee D808 on Special

Astrrction Control Te
Current edition approved Oct. 10, 1996,

{

Published February

prtsdic

edition

e he
eVIOUS

£1
24
st

eal
i Last pr

7
'

}
Docunents

These test methods e und

Wy M



i » 2022

eEn eorisch 1
pras s insignificant, “hk
material within the

nge the s celations %np between count rate and material
To offset this aging, the gage may be calibrated as
tio of the measured count rate 1o a count rate made on
i unt (for  th”
he referenc .
ttude ax i
tange o

nath UL t m‘rr‘ai;mi‘iésé'ﬁ
Where lack of uniformity in the soil ing, rock or

vodids 5 5t

i

dal, and clear of
ot the reference

o Transm
o /g iy, The

paratus z§f§

wer the de

erial under

.f.i&»’:.%.iit%}ic o1 $‘§1=3 RO

[

ir

aled sous A radiation

nor raditm

Coribsnanit §)£n 3
M‘,mu Mueliery
enge  Stas
ronient prji atho

to be in satisfactory

e o determine the count

s oulside these lunits,

ize, make syre the

sl then conduct

umd ‘»tqndqm ation
.

1, but it it alsg’
3,
isted or zk,phwd a8,

1 limits are as fol-

wiition, o
O% R‘wr t‘fw

Prepurat
e %c‘xv'ci';x

(1}

value of p .

which reduces the ae

i }(:v, The angtacior
5 Flazards than LJ} Some ing

compute and disply

i the imlum jonf dardizatio
£
1

o1 This equipment uli
14y be hazardous to the b
srecautions are taken. s
miliar with applicable
regulations.

a2 Bffective user instrocoiio

0 not been
perform at least
miean as the

o1

z»i‘ihm the

ratios for

1 } ; at day's use of the o0 the
proceaiires, “J“x‘ s sburee e measured duuu» becomes a.s‘;l \f ving the dav’s use,
tion of film badge data, etc. are 5 nother standardizat

Y . R i RIEA
operation and storage of s “
Ualibration 9. Procedure for Field Use
7.0 Calibration of the instrument will be in accordance G \hmdmdx,c the page. (See Section 8.)
b vy 2 = » X » :
with Annex A L. 9.2 Select u fest location. 1f the gage will be closer than

>

250 mm (10 in.) to any vertical mass that might intluence the™

resull, such as in a trench or alongside a pipe, follow the
8.1 Wuclear gages are subject o long-term aging of the manufacturer’s correction procedure

radioactive source, detectors, and electronic sysiems, which 93 Remove all loose and disturbed maierial. Remove

8. Standardization and Reference Check

px



. g s
SRR - oy

e
0

get a

wle to

O

$4
; 0 DURON
VOIS

e

L
o
27
= e
=S
. 7
Pl
fry Y ¥
s A
o = T
P T i
gy el
e = ]
jorma g it o
L g
N
-
B
R
o oh &
R ]
— T

- o

e
s L
PO
P
[P
I S
=
N
N
LE =
-~
=
-~ i
e
-
.
1... = -~
i e
. [~ 4
8 o
5 =
= A2
S =
-
o e
bt [
et <
Ww e
= 2T
fon g
= - °
, & oy
g 42 WZ
¥ 2=
= - IR
-
== Jore T
z Tz
= =
a2
o o
& 3=
. BheE
el =
o= N\C
n -4 e
= ”
= \~

5C
e,
{

|
!
¢

foith mot
ently on the ¢
{

=T, =
. L F o2 B &
p = o= .
© . 2 2
=4 = O R
o D Zw 2o e
= G2 == 7
43 _— T D = = ¢
o PR S Y = A
5 ZRZZ A
Py = = U WIOS
A e e P
&< ~ 2
= oy w0 Y
Rt A NP
S =m Dk
-~ - =
= = R



11, Report

Report  the f"’”vwifig; formation: Procision sd B Aversgn  Standard Deviation, "orerans PO
Standardization and a for the : Tipe keggfon® B WN@}M

Kggfred gy
i Cpovated Procisie o )

et ?fmm

cL 7 5.4 {6.84)
sp 43 {087
W 7.4 1045}
8L s {12445 194120 SR
Butiaboratory Progion;
Proot Trangemissin
2
5P 1M
ML 2%4 1301) CRINN o)
Porksratter:
ML W (184.8) (2.5 T (6.6T)

e%‘ma‘i wi am must |

saws of 20 o mwe

o the m‘iham(m
] zz:% o the Yeount at
frue instrument count

NI
n, :m,h

3)

desngn *

i
ot <;

Me density
sion Method ar

3 “,{}Ué) kg/m®
e of one

ce value for this test

1
i};a’% g.(-gmn.fr %;3 chetermin J

PR S o
ynethiody N

{Bandatory infamation)

pablish or :‘ﬁfv the
of

1A range represontitny
**icd, the densiy i s

ed tooan aco z.x;a.x:t;l of &

<i ’ % ration
iixk h&.ﬁ\‘i\
miaterial st

The dstrument sheh be calibwnied w 4 wfy 85 42 2%
0 produce a calibration response within & 16 kg/m® (& 1.0 AL3 Sufficient data shah be taken on cach xi@lih‘il}i
ibi“’&}) on bioc;&s of materials isia;n}zm’is) of cstablished standard o CHsUe (i Fnent cou ?7‘5*“"3*'""3“ of ot least
densities. (This calibration may be done by the manufac- one-half the mstrument count precision required for field
turer, the user. or an independent vendor.) Nuclear instru- use. The data may be presented in the form of a gaph, tabk
ment jesponse is influenced by the chemical composition of nyuzauon coefficients, or stored in the gauge, to allow
measured material. This response must be taken into ac- covering the count rate data w material  density.

count in establishing the assigned standard block density. A 14 The method and test procedures used in - establishing




ity

yalid

Vidyisd

Ay

Do




e
e
i )}

i
—
P
M“‘
P
_—
s e
P B
e
qﬁﬁi
o

APPENDIX H

UFGS SECTION 02770A
CONCRETE SIDEWALKS AND CURBS AND GUTTERS

MARCH 2004

Revision Date: August 2006 Revision No. 00 Appendix H



Ak kkkhkkk ok kkkhh ke kk ok ok kkkkk ke ko kk kA k ko ko ko kkkk ke ko h ko kkkkkkkkkhkkkkk kkk ko k&
USACE / NAVFAC / AFCESA UFGS-02770A (March 2004)

Preparing Activity: USACE Superseding
UFGS—-02770A (March 1998)

UNIFIED FACILITIES GUIDE SPECIFICATIONS
Latest change indicated by CHG tags
222223222222 2223222222232223222232222 22 R Ry S R R st Rn
SECTION TABLE OF CONTENTS
DIVISION 02 - SITE CONSTRUCTION
SECTION 02770A
CONCRETE SIDEWALKS AND CURBS AND GUTTERS

03/04

PART 1 GENERAL

1.1 REFERENCES
1.2 MEASUREMENT FOR PAYMENT
2.1 Sidewalks

Ju—

1.2.2 Curbs and Gutters
1.3 BASIS FOR PAYMENT
1.3.1 Sidewalks
1.3.2 Curbs and Gutters
1.4 SUBMITTALS
1.5 WEATHER LIMITATIONS
1.5.1 Placing During Cold Weather
1.5.2 Placing During Warm Weather
1.6 PLANT, EQUIPMENT, MACHINES, AND TOOLS
1.6.1 General Requirements
l1.6.2 Slip Form Equipment

PART 2 PRODUCTS

2.1 CONCRETE
2.1.1 Air Content
2.1.2 Slump
2.1.3 Reinforcement Steel
2.2 CONCRETE CURING MATERIALS
2.2.1 Impervious Sheet Materials
2.2.2 Burlap
2.2.3 White Pigmented Membrane-Forming Curing Compound
2.3 CONCRETE PROTECTION MATERIALS
2.4 JOINT FILLER STRIPS
2.4.1 Contraction Joint Filler for Curb and Gutter
2.4.2 Expansion Joint Filler, Premolded

SECTION 02770A Page 1



JOINT SEALANTS

FORM WORK

.6.1 Sidewalk Forms

6.2 Curb and Gutter Forms

NN

DN oy

PART 3 EXECUTION

SUBGRADE PREPARATION

1.1 Sidewalk Subgrade

1.2 Curb and Gutter Subgrade
1.3 Maintenance of Subgrade
FORM SETTING

.2.1 Sidewalks

CURING AND PROTECTION
General Requirements
1.1 Mat Method
1.2 Impervious Sheeting Method
1.3 Membrane Curing Method
Backfilling
Protection

.1

3

3.

3

.2

3

3.2.2 Curbs and Gutters
3.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1 Formed Sidewalks

3.3.2 Concrete Finishing

3.3.3 Edge and Joint Finishing

3.3.4 Surface and Thickness Tolerances
3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1 Formed Curb and Gutter

3.4.2 Curb and Gutter Finishing

3.4.3 Concrete Finishing

3.4.4 Joint Finishing

3.4.5 Surface and Thickness Tolerances
3.5 SIDEWALK JOINTS

3.5.1 Sidewalk Contraction Joints

3.5.2 Sidewalk BExpansion Joints

3.5.3 Reinforcement Steel Placement
3.0 CURB AND GUTTER JOINTS

3.6.1 Contraction Joints

3.6.2 Expansion Joints

)

3

Protective Coating
4.1 Application

4.2 Precautions

IELD QUALITY CONTROL
General Requirements
Concrete Testing

.1 Strength Testing
.2 Air Content

.3 Slump Test
Thickness Evaluation
Surface Evaluation
URFACE DEFICIENCIES AND CORRECTIONS
Thickness Deficiency
High Areas
Appearance

w W ~) -~ www

N Do

N

@ W W w Ww o
wl\)}—‘U)bmeOCO[\J}—‘”j\]\]bw[\)\l\)\]r—‘

W W W o W W
el

[No e}

SECTION 02770A Page 2

O



-- End of Section Table of Contents --

SECTION 02770A Page 3



IR RS E SRR RS R EERRESRRR SRR RS Rt RS REER REt iR RS Rt R R R R RS R R R R R R R R

USACE / NAVFAC / AFCESA UFGS—-02770A (March 2004)

Preparing Activity: USACE Superseding
UFGS~02770A (March 1998)

UNIFIED FACILITIES GUIDE SPECIFICATIONS

Latest change indicated by CHG tags
222232022222 22223 2333222223 232332232132333 333t I I IT

SECTION 02770A
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NOTE: This guide specification covers the
requirements for concrete sidewalks and curbs and
gutters.

Comments and suggestions on this guide specification
are welcome and should be directed to the technical
proponent of the specification. A listing of
technical proponents, including their organization
designation and telephone number, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Criteria Change Request (CCR).

Use of electronic communication is encouraged.

This guide specification includes tailoring options
for sidewalks, and curbs and gutters. Selection or
deselection of a tailoring option will include or
exclude that option in the section, but editing the
resulting section to fit the project is still
required.

Brackets are used in the text to indicate designer
choices or locations where text must be supplied by
the designer.
2220220220222 022022 2222222222222 222 s eSStttz Rs]

PART 1 GENERAL

khkhkhkhkhkhkhkhhkhdhhhkhhkhbhkrkhkrkhkrhkhrrh bk rkhhkrh kbbb bk k kA bk kb k ko kkkF Ak x*rhk Ak Kk kK
AND=GUTTERS> s/public.html> AND=GUTTERS>
s/public.html>NOTE: This specification may be
adjusted to cover separate curbs and gutters or
combination curbs and gutters. This guide
specification will not be used for integral or
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monolithic curbs of concrete pavement or for curbs
and gutters for bridges.
KKK kT I kR R Ak * kA Ak kR Ak kk kA ko k khhh ko k kA ok kkkkkhhk ko k kk ok ko k ok kkhk kA XKk k

! REFERENCES

2222222223 2222222 2222222222222 2222223222222222223223232222222222222T221212
NOTE : Issue (date) of references included in

project specifications need not be more current than

provided by the latest guide specification.
2 R R R R R R R R R R R R R R R RS T R R R R L R

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 182 (1991; R 2000) Burlap Cloth Made from Jute
or Kenaf

ASTM TINTERNATIONAL (ASTM)

ASTM A 185 (2002) Steel Welded Wire Reinforcement,

Plain, for Concrete

ASTM & 615/A 615M (2003a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM C 143/C 143M (2003) Slump of Hydraulic Cement Concrete
ASTM C 171 (2003) Sheet Materials for Curing Concrete
ASTM C 172 (1999) Sampling Freshly Mixed Concrete
ASTM C 173 (199%4ael) Air Content of Freshly Mixed

Concrete by the Volumetric Method

ASTM C 231 (2003) Air Content of Freshly Mixed

Concrete by the Pressure Method

ASTM C 309 (2003) Liquid Membrane-Forming Compounds
for Curing Concrete

ASTM C 31/C 31M (2003a) Making and Curing Concrete Test
Specimens in the Field

ASTM C 920 (2002} Elastomeric Joint Sealants
AST™M D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural

Construction (Nonextruding and Resilient
Bituminous Types)

SECTION 027702 Page 5



ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber R
and Cork Expansion Jeoint Fillers for
Concrete Paving and Structural Construction

ASTM D 5893 (1996) Cold Applied, Single Component,
Chemically Curing Silicone Joint Sealant
for Portland Cement Concrete Pavements

1.2 MEASUREMENT FOR PAYMENT

2 2222223222222 332222222 322220 2322223302333 3302023 33 1 23222
NOTE: The MEASUREMENT FOR PAYMENT and BASIS FOR
PAYMENT paragraphs will be deleted if the work
covered by this section of the specifications is
included in one lump-sum contract price for the

entire work covered by the invitation for bids.
Khkk kK khkk ke khkkkkkkkkkhk ko kkkkkkkkhkkkhkkkkkkk ok hkkkkkk ko kdhk kkdkkkkdok &k kok k&

1.2.1 Sidewalks

The quantities of sidewalks to be paid for will be the number of square
meters yards of each depth of sidewalk constructed as indicated.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>1.2.2
Gutters

Curbs and
The quantities of curbs and gutters to be paid for will be the number of 4

linear meters feet of each cross section constructed as indicated, measured
along the face of the curb at the gutter line.

1.3 BASIS FOR PAYMENT

1.3.1 Sidewalks

Payment of the quantities of sidewalks measured as specified will be at the
contract unit price per square meter yard of the thickness specified.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>1.3.2
Gutters

Curbs and
Payment of the quantities of curbs and gutters measured as specified will
be at the contract unit price per linear meter foot of each cross section.

1.4 SUBMITTALS

2222222222223 32222222322223222222333333333222333323223 3333331111
NOTE: Submittals must be limited to those necessary
for adequate quality control. The importance of an
item in the project should be one of the primary

factors in determining if a submittal for the item
should be required.

A “G” following a submittal item indicates that the

L)
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submittal requires Government approval. Some
submittals are already marked with a “G”. Only
delete an existing “G” if the submittal item is not
complex and can be reviewed through the Contractor’s
Quality Control system. Only add a “G” if the
submittal is sufficiently important or complex in
context of the project.

For submittals requiring Government approval on Army
projects, a code of up to three characters within
the submittal tags may be used following the "G"
designation to indicate the approving authority.
Codes for Army projects using the Resident
Management System (RMS) are: "AE'" for
Architect-Engineer; "DO" for District Office
(Engineering Division or other organization in the
District Office); "AO" for Area Office; "RO" for
Resident Office; and "PO" for Project Office. Codes
following the "G" typically are not used for Navy
projects.

Submittal items not designated with a "G" are
considered as being for information only for Army
projects and for Contractor Quality Control approval
for Navy projects.
IR R R e R R R R R R R R R R R R R R R RS RS R RS R R RS EER R R R R R R R R RS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as

otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section

01330 SUBMITTAL PROCEDURLES:
5D-03 Product Data
Concrete

Copies of certified delivery tickets for all concrete used in
the construction.

SD-0¢& Test Reports
Field Quality Control

Copies of all test reports within 24 hours of completion of the
test.

.5 WEATHER LIMITATIONS
.51 Placing During Cold Weather
Concrete placement shall not take place when the air temperature reaches 5

degrees C 40 degrees F and 1is falling, or is already below that point.

SECTION 027702 Page 7
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Placement may begin when the air temperature reaches 2 degrees C 35 degrees -

F and is rising, or is already above 5 degrees C 40 degrees F. Provisions
shall be made to protect the concrete from freezing during the specified
curing period. If necessary to place concrete when the temperature of the
air, aggregates, or water is below 2 degrees C 35 degrees F, placement and
protection shall be approved in writing. Approval will be contingent upon
full conformance with the following provisions. The underlying material
shall be prepared and protected so that it is entirely free of frost when
the concrete is deposited. [Mixing water and aggregates] [Mixing water]
{Aggregates] shall be heated as necessary to result in the temperature of
the in-place concrete being between 10 and 30 degrees C 50 and 85 degrees F.
Methods and equipment for heating shall be approved. The aggregates shall
be free of ice, snow, and frozen lumps before entering the mixer. Covering
and other means shall be provided for maintaining the concrete at a
temperature of at least 10 degrees C 50 degrees F for not less than 72

hours after placing, and at a temperature above freezing for the remainder
of the curing period.

.5.2 Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 30 degrees C 85

degrees F except where an approved retarder 1is used. The mixing water
and/or aggregates shall be cooled, 1f necessary, to maintain a satisfactory
placing temperature. The placing temperature shall not exceed 35 degrees C

95 degrees F at any time.
.6 PLANT, EQUIPMENT, MACHINES, AND TOOLS
.6.1 General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
times. The equipment shall have the capability of producing the required
product, meeting grade controls, thickness control and smoothness
requirements as specified. Use of the equipment shall be discontinued if
it produces unsatisfactory results. The Contracting Officer shall have
access at all times to the plant and equipment to ensure proper operation
and compliance with specifications.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>1.6.2 Slip Form
quipment

Slip form paver or curb forming machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controlled,
crawler mounted, and capable of spreading, consolidating, and shaping the
plastic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2

L1 CONCRETE

Concrete shall conform to the applicable requirements of [Section 03300A
CAST-IN-PLACE STRUCTURAL CONCRETE] [Section 02753A CONCRETE PAVEMENT FOR
AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS) [Section 02754A CONCRETE

SECTION 02770A Page 8




PAVEMENTS FOR SMALL PROJECT] except as otherwise specified. Concrete shall
have a minimum compressive strength of 24 MPa 3500 psi at 28 days.

Maximum
size of aggregate shall be 37.5 mm 1-1/2 inches.

1.1 Air Content

2222222333323 22222323232222322222222 22222 s Ry s s e e e R R R

NOTE: The ailr content specified is for concrete

that will be subjected to freezing weather and the

possible action of deicing chemicals. 1In climates

where freezing is not a factor but where air

entrainment is used in local commercial practice to

improve the workability and placeability of

concrete, concrete having air content percent of 4.5
plus or minus 1.5 percent may be specified as

Contractor's option to non air-entrained concrete.
22222223233 032222222223222222222222 8 s s S S SRR R SRR N2 R 8222200200200

Mixtures shall have air content by volume of concrete of 5 to 7 percent,
based on measurements made immediately after discharge from the mixer.

1.2 Slunp

Kk hk kA ARk kI hk kA ATk Ik Rk kk kK kkkhkhkkkkkkkkk kXX Kk kxk kX KK Xk kX kkkkkkkk *** k%
NOTE: The desired slump will be inserted.
Suggested limits are 75 mm (3 inches) plus or minus
25 mm (1 inch) for hand placed concrete or 25 mm (1

inch) plus or minus 10 mm (1/2 inch) for slipformed
concrete.

Ak hkhkhkhkhkhkkhkhkhhrhkhkdkhkhhkhkkrd Ak rr bk kk bk khkrkhdkhkh kbbb hkkdk bk kbbb kbbb hkkkhkkkh k&

The concrete slump shall be 50 mm plus or minus 25 mm 2 inches plus or

minus 1 inch where determined in accordance with ASTM C 143/C 143M.

1.3 Reinforcement Steel

222322332 222322322222223322222222 ey e E e e R SRR
NOTE: Reinforcement steel normally will not be
required for curb and gutter construction. Where
conditions exist that make it advantageous to use
reinforcement steel, the reinforcing steel details
will be indicated, and the following paragraphs will
be included in the contract specification.
222322222222 3222 2322222322332 222232322222222233232223322322232233323322222;

Reinforcement bars shall conform to ASTM A 615/A 615M.
reinforcement shall conform to ASTM A 185.

Wire mesh
2.2 CONCRETE CURING MATERTALS

.21 Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171,

type optional,
except that polyethylene film, if used,

shall be white opaque.
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2.2 Burlap
Burlap shall conform to AASHTO M 182.
2.3 White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309,
Type 2.

.3 CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed 0il mixture of equal
parts, by volume, of linseed oil and either mineral spirits, naphtha, or
turpentine. At the option of the contractor, commercially prepared linseed
01l mixtures, formulated specifically for application to concrete to
provide protection against the action of deicing chemicals may be used,
except that emulsified mixtures are not acceptable.

4 JOINT FILLER STRIPS

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>2.4.1 Contraction

Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fiberboard.

4.2 Expansion Joint Filler, Premolded }
ot
(EE SRR R REERRRER SRR R R RRRREREERRRRRRRRERRERRRRRRRERRERRERRRRRRRRRRRRRRRRRRREEES]
NOTE: Either type of joint sealer may be specified
if determined necessary by the Contracting Officer
and the inapplicable publication removed. Joint
sealing material may be omitted where sealing of
expansion joints is not deemed essential or
advisable.
IR RS RS RS SRR R R RS SRR R AR R R RERRRRRRRERRRRRRER R R R R R Rl RS ARl RR R RRREREEES]
Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D
1752, 13 mm 1/2 inch thick, unless otherwise indicated.
.5 JOINT SEALANTS
Joint sealant, cold-applied shall conform to ASTM C 920 or ASTM D 5893.
.6 FORM WORK
Form work shall be designed and constructed to ensure that the finished
concrete will conform accurately to the indicated dimensions, lines, and
elevations, and within the tolerances specified. Forms shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wood forms shall be surfaced plank,
50 mm 2 inches nominal thickness, straight and free from warp, twist, loose
knots, splits or other defects. Wood forms shall have a nominal length of 3
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3 m 10 feet. Radius bends may be formed with 19 mm 3/4 inch boards,
laminated to the required thickness. Steel forms shall be channel-formed
sections with a flat top surface and with welded braces at each end and at
not less than two intermediate points. FEnds of steel forms shall be
interlocking and self-aligning. Steel forms shall include flexible forms
for radius forming, corner forms, form spreaders, and fillers. Steel forms
shall have a nominal length of 3 m 10 feet with a minimum of 3 welded stake
pockets per form. Stake pins shall be solid steel rods with chamfered
heads and pointed tips designed for use with steel forms.

2.6.1 Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished
sidewalk.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>2.6.2 Curb
Gutter Forms

and

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside form of curb shall have batter as
indicated and shall be securely fastened to and supported by the outside
form. Rigid forms shall be provided for curb returns, except that benders
or thin plank forms may be used for curb or curb returns with a radius of 3
m 10 feet or more, where grade changes occur in the return, or where the
central angle is such that a rigid form with a central angle of 90 degrees
cannot be used. Back forms for curb returns may be made of 38 mm 1-1/2 inch
benders, for the full height of the curb, cleated together.

In lieu of
inside forms for curbs,

a curb "mule" may be used for forming and finishing
this surface, provided the results are approved.

PART 3 EXECUTION
3.1 SUBGRADE PREPARATION

Akkkkhkkdkhkhkhkkhkhkhkhkkkhkkhkhkkhkhkhhhkhkhkhkhkhkhhhkhkhkhdhkhhdhhhkhdkdhdkhkhkdkhkkhkhhdd kodhhkdhhkhhdkkh

NOTE: On most projects, major grading operations
involving excavation and construction of embankments
will be performed and paid for under other sections
of the specifications and, therefore, are not
included in this guide specification. Where such
work, including the construction of any required
subbase, must be done under this section, paragraphs
FORM SETTING, SIDEWALK CONCRETE PLACEMENT AND
FINISHING, and CURB AND GUTTER CONCRETE PLACEMENT
AND FINISHING will be revised to cover necessary
additional requirements. The subgrade will be
indicated as extending at least 600 mm (2 feet) in
width back of curb, gutter, entrance, and
combination curb and gutters.

KRR ARk Rk kkhhh kA kkkkkk ko hk ok kkkkkkkkk kA kkkkkk ko kkkkkhkkkkkkkkkkkkk k& kK Kk k&

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placement. Subgrade shall be placed and compacted

[as
directed] {in conformance with Section [ 11,
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3.1.1 Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template
extending the full width of the sidewalk and supported between side forms.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.1.2 Curb and
Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a
template extending the full width of the curb and gutter. The subgrade

shall be of materials equal in bearing quality to the subgrade under the
adjacent pavement.

3.1.3 Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a moist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free from frost when the concrete is deposited.

3.2 FORM SETTING

Forms shall be set to the indicated alignment, grade and dimensions. Forms
shall be held rigidly in place by a minimum of 3 stakes per form placed at
intervals not to exceed 1.2 m 4 feet. Corners, deep sections, and radius
bends shall have additional stakes and braces, as required. Clamps,
spreaders, and braces shall be used where required to ensure rigidity in
the forms. Forms shall be removed without injuring the concrete. Bars or
heavy tools shall not be used against the concrete in removing the forms.
Any concrete found defective after form removal shall be promptly and
satisfactorily repaired. Forms shall be cleaned and coated with form oil
each time before concrete is placed. Wood forms may, instead, be
thoroughly wetted with water before concrete is placed, except that with
probable freezing temperatures, oiling is mandatory.

3.2.1 Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 mm 1/8 inch in any 3 m 10 foot long

section. After forms are set, grade and alignment shall be checked with a
3 m 10 foot straightedge. Forms shall have a transverse slope [as
indicatedl [of 20 mm per meter 1/4 inch per foot] with the low side
adjacent to the roadway. Side forms shall not be removed for 12 hours

after finishing has been completed.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>»3.2.2 Curbs and
Gutters

The forms of the front of the curb shall be removed not less than 2 hours
nor more than 6 hours after the concrete has been placed. Forms back of
curb shall remain in place until the face and top of the curb have been

finished, as specified for concrete finishing. Gutter forms shall not be
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removed while the concrete is sufficiently plastic to slump in any
direction.

.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING

.3.1 Formed Sidewalks

Concrete shall be placed in the forms in one layer. When consclidated and
finished, the sidewalks shall be of the thickness indicated. After
concrete has been placed in the forms, a strike-off guided by side forms
shall be used to bring the surface to proper section to be compacted. The
concrete shall be consolidated with an approved vibrator, and the. surface
shall be finished to grade with a strike off.

.3.2 Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and
just kbefore the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformly fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, followed by edging.

.3.3 Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 mm 1/8 inch. Transverse joint shall be edged
before brooming, and the brooming shall eliminate the flat surface left by
the surface face of the edger. Corners and edges which have crumbled and
areas which lack sufficient mortar for proper finishing shall be cleanead

and filled solidly with a properly proportioned mortar mixture and then
finished.

.3.4 Surface and Thickness Tolerances
Finished surfaces shall not vary more than 8 mm 5/16 inch from the testing
edge of a 3 m 10-foot straightedge. Permissible deficiency in section

thickness will be up to 6 mm 1/4 inch.

AND=GUTTERS3> s/public.html> AND=GUTTERS> s/public.html>3.4 CURB AND GUTTER
ONCRETE PLACEMENT AND FINISHING

.41 Formed Curb and Gutter
Concrete shall be placed to the section required in a single lift.
Consolidation shall be achieved by using approved mechanical vibrators.

Curve shaped gutters shall be finished with a standard curb "mule".

.4.2 Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand
placement.
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4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float
until true to grade and section and uniform in texture. Floated surfaces
shall then be brushed with a fine-hair brush with longitudinal strokes.

The edges of the gutter and top of the curb shall be rounded with an edging
tool to a radius of 13 mm 1/2 inch. Immediately after removing the front
curb form, the face of the curb shall be rubbed with a wood or concrete
rubbing block and water until blemishes, form marks, and tool marks have
been removed. The front curb surface, while still wet, shall be brushed in
the same manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood float.

4.4 Joint Finishing

Curb edges at formed joints shall be finished as indicated.

.4.5 Surface and Thickness Tolerances

Finished surfaces shall not vary more than 6 mm 1/4 inch from the testing
edge of a 3 m 10-foot straightedge. Permissible deficiency in section
thickness will be up to 6 mm 1/4 inch.

.5 SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular )
areas. Transverse contraction joints shall be spaced at a distance equal N
to the sidewalk width or 1.5 m 5 feet on centers, whichever is less, and i
shall be continuous across the slab. Longitudinal contraction joints shall

be constructed along the centerline of all sidewalks 3 m 10 feet or more in

width. Transverse expansion Jjoints shall be installed at sidewalk returns

and opposite expansion joints in adjoining curbs. Where the sidewalk 1is

not in contact with the curb, transverse expansion joints shall be

installed as indicated. Expansion joints shall be formed about structures

and features which project through or into the sidewalk pavement, using

Joint filler of the type, thickness, and width indicated. Expansion joints

are not required between sidewalks and curb that abut the sidewalk

longitudinally.

.5.1 Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a
groove 1in the top portion of the slab to a depth of at least one-fourth of
the sidewalk slab thickness, using a jointer to cut the groove, or by
sawing a groove in the hardened concrete with a power-driven saw, unless
otherwise approved. Sawed joints shall be constructed by sawing a groove
in the concrete with a 3 mm 1/8 inch blade to the depth indicated. An
ample supply of saw blades shall be available on the job before concrete
placement is started, and at least one standby sawing unit in good working
order shall be available at the jobsite at all times during the sawing
operations.

U
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3.5.2 Sidewalk Expansion Joints

(AR SRR REE R AR SR A SRR E RS SRR R R R RS R R R R R RS Rl RS R Rl RRRRERESES]

NOTE: For projects which do not reference Section
02760A FIELD MOLDED SEALANTS FOR SEALING JOINTS IN
RIGID PAVEMENTS, the last paragraph will replace the
reference to Section 02760A.
2 e 2R 2R3 222232223232 22 RS SRR ERERY

Expansion joints shall be formed with 13 mm 1/2 inch joint filler strips.
Joint filler in expansion joints surrounding structures and features within
the sidewalk may consist of preformed filler material conforming to ASTM D
1752 or building paper. Joint filler shall be held in place with steel
pins or other devices to prevent warping of the filler during floating and
finishing. Immediately after finishing operations are completed, joint
edges shall be rounded with an edging tool having a radius of 3 mm 1/8 inch,
and concrete over the joint filler shall be removed. At the end of the
curing period, expansion joints shall be cleaned and filled with
cold-applied joint sealant. Joint sealant shall be gray or stone in color.
[Joints shall be sealed as specified in Section 02760A FIELD MOLDED
SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS.] [The joint opening shall
be thoroughly cleaned before the sealing material is placed. Sealing
material shall not be spilled on exposed surfaces of the concrete.
Concrete at the joint shall be surface dry and atmospheric and concrete
temperatures shall be above 10 degrees C 50 degrees F at the time of
application of joint sealing material. Excess material on exposed surfaces

of the concrete shall be removed immediately and concrete surfaces cleaned.]

3.5.3 Reinforcement Steel Placement

IS A SRR S S ESS SRS SRS SR SRS RS RS S RS RS RR SRSl SRR SERERERERREEEREEESE]
NOTE: Reinforcement steel normally will not be
required for curb and gutter construction. Where
conditions exist that make it advantageous to use
reinforcement steel, the reinforcing steel details
will be indicated, and the following paragraphs will

be included in the contract specification.
R 2R R332 2222222223 32233233222222333223332322232222222322322

Reinforcement steel shall be accurately and securely fastened in place with
suitable supports and ties before the concrete is placed.

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.6 CURB AND GUTTER
JOINTS

Curb and gutter joints shall be constructed at right angles to the line of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavements and spaced so that
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monolithic sections between curb returns will not be less than 1.5 m 5 feet

nor greater than 4.5 m 15 feet in length. Contraction joints shall be
constructed by means of 3 mm 1/8 inch thick separators and of a section
conforming to the cross section of the curb and gutter. Separators shall
be removed as soon as practicable after concrete has set sufficiently to
preserve the width and shape of the joint and prior to finishing.

.6.2 Expansion Joints

(RS RS RS R EE R RS SRR R R RERERERSe SRSttt Rt SRRl RSt R SRt R Rl RRRERRS RS

NOTE: For projects which do not reference Section
02760A FIELD MOLDED SEALANTS FOR SEALING JOINTS IN
RIGID PAVEMENTS, the last paragraph will replace the
reference to Section 02760A.
2222222322222 2222222222322 222222222 222222202023 2302300332022222

Expansion joints shall be formed by means of preformed expansion joint
filler material cut and shaped to the cross section of curb and gutter.
Expansion joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cement concrete pavement, and shall
be of the same type and thickness as joints in the pavement. Where curb
and gutter do not abut portland cement concrete pavement, expansion joints
at least 13 mm 1/2 inch in width shall be provided at intervals not less
than 10 meters (30 feet) nor greater than 35 meters (120 feet). Expansion
joints shall be provided in nonreinforced concrete gutter at locations
indicated. Expansion joints shall be sealed immediately following curing
of the concrete or as soon thereafter as weather conditions permit.

{Joints shall be sealed as specified in Section 02760A FIELD MOLDED
SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS.] [Expansion joints and the
top 25 mm 1 inch depth of curb and gutter contraction-joints shall be
sealed with joint sealant. The joint opening shall be thoroughly cleaned
before the sealing material 1s placed. Sealing material shall not be
spilled on exposed surfaces of the concrete. Concrete at the joint shall
be surface dry and atmospheric and concrete temperatures shall be above 10
degrees C 50 degrees F at the time of application of joint sealing
material. Excess material on exposed surfaces of the concrete shall be
removed immediately and concrete surfaces cleaned.]

.7 CURING AND PROTECTION

. 122202883322 3222 3032222333222 22322222 2222 e e R RSS2t
NOTE: Only the methods of curing appropriate to
local weather conditions and construction practices
will be retained, but Contractor's option of at
least 2 curing methods will be retained to promote
competition in bidding.
2 2222202203023 Rt t22222T

7.1 General Reqguirements

Concrete shall be protected against loss of moisture and rapid temperature
changes for at least 7 days from the beginning of the curing operation.

SECTION 02770A Page 16
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Unhardened concrete shall be protected from rain and flowing water. All
equipment needed for adequate curing and protection of the concrete shall
be on hand and ready for use before actual concrete placement begins.
Protection shall be provided as necessary to prevent cracking of the
pavement due to temperature changes during the curing period.

70101 Mat Method

The entire exposed surface shall be covered with 2 or more layers of
burlap. Mats shall overlap each other at least 150 mm 6 inches. The mat
shall be thoroughly wetted with water prior to placing on concrete surface
and shall be kept continuously in a saturated condition and in intimate
contact with concrete for not less than 7 days.

70102 Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and

then covered with impervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
overlapped 300 mm 12 inches when a continuous sheet is not used. The

curing medium shall not be less than 450 mm 18-inches wider than the
concrete surface to be cured, and shall be securely weighted down by heavy
wood planks, or a bank of moist earth placed along edges and laps in the
sheets. Sheets shall be satisfactorily repaired or replaced if torn or
otherwise damaged during curing. The curing medium shall remain on the
concrete surface to be cured for not less than 7 days.

L7013 Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be
applied tc the entire exposed surface of the concrete as soon after
finishing as the free water has disappeared from the finished surface.
Formed surfaces shall be coated immediately after the forms are removed and
in no case longer than 1 hour after the removal of forms. Concrete shall
not be allowed to dry before the application of the membrane. It any
drying has occurred, the surface of the concrete shall be moistened with
fine spray of water and the curing compound applied as soon as the free

a

water disappears. Curing compound shall be applied in two coats by
hand-operated pressure sprayers at a coverage of approximately 5 square
meters/L z00 square feet per gallon for the total of both coats. The
second coat shall be applied in a direction approximately at right angles
to the direction of application of the first coat. The compound shall form
a uniform, continuous, coherent film that will not check, crack, or pecl
and shall be free from pinholes or other imperfections. If pinholes,
abrasion, or other discontinuities exist, an additional coat shall be
applied to the affected areas within 30 minutes. Concrete surfaces that

are subjected to heavy rainfall within 3 hours after the curing compound
has been applied shall be resprayed by the method and at the coverage
specified above. Areas where the curing compound is damaged by subsequent
construction operations within the curing period shall be resprayed.
Necessary precautions shall be taken to insure that the concrete is
properly cured at sawed joints, and that no curing compound enters the
joints. The top of the joint opening and the joint groove at exposed edges
shall be tightly sealed before the concrete in the region of the joint is
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resprayed with curing compound. The method used for sealing the joint
groove shall prevent loss of moisture from the joint during the entire
specified curing period. Approved standby facilities for curing concrete
pavement shall be provided at a location accessible to the jobsite for use
in the event of mechanical failure of the spraying egquipment or other
conditions that might prevent correct application of the membrane-curing
compound at the proper time. Concrete surfaces to which membrane-curing
compounds have been applied shall be adequately protected during the entire
curing period from pedestrian and vehicular traffic, except as required for
and from any other possible

joint-sawing operations and surface tests,
damage to the continuity of the membrane.

.7.2 Backfilling

After curing, debris shall be removed and the area adjoining the concrete
shall be backfilled, graded, and compacted to conform to the surrounding
area in accordance with lines and grades indicated.

.7.3 Protection

Completed concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discolored
during construction. Concrete that is damaged shall be removed and
reconstructed for the entire length between regularly scheduled joints.
Refinishing the damaged portion will not be acceptable. Removed damaged

portions shall be disposed of as directed.

7.4 Protective Coating

LA AR RS R AR R SRR R AR RRRERRRRREERERRR R R R R R Rl R R RS R RRR R R R R R R R TR R R

NOTE: Concrete may require protection against the
action of urea, sodium chloride, and c
chloride used for de-icing purposes.

alcium
Protection

against these chemicals is not required for concrete
of the specified air content that will be in place
for a cumulative time of 6 weeks at a continuous
minimum temperature of 5 degrees C (40 degrees F),
excluding the curing time. Concrete which is to
receive protective coating should be moist cured to
eliminate the need for removing a curing membrane
prior to application of the protective coating. ACI
Committee Report 515 provides a detailed discussion

of protective coating for concrete.

The following

paragraphs will be inserted if protective coating is

required.

(AR ESR R EE R R R R AR R R RS R R R R R R R RS SRSl RS ERR Rt R R RRERR R YRR R RE R R

Protective coating, of linseed oil mixture,

shall be applied to the

exposed-to-view concrete surface after the curing period, if concrete will
be exposed to de-icing chemicals within 6 weeks after placement. Concrete
to receive a protective coating shall be moist cured.

SECTION 02770A
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3.7.4.1 Application

Curing and backfilling operation shall be completed prior to applying two
coats of protective coating. Concrete shall be surface dry and clean
before each application. Coverage shall be by spray application at not
more than 11 square meters/L 50 square yards per gallon for first
application and not more than 15.5 square meters/L 70 square yards per
gallon for second application, except that the number of applications and
coverage for each application for commercially prepared mixture shall be in
accordance with the manufacturer's instructions. Coated surfaces shall be
protected from vehicular and pedestrian traffic until dry.

3.7.4.2 Precautions

Protective coating shall not be heated by direct application of flame or
electrical heaters and shall be protected from exposure to open flame,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at ambient or material temperatures lower than 10
degrees C 50 degrees F.

3.8 FIELD QUALITY CONTROL
3.8.1 General Requirements

The Contractor shall perform the inspection and tests described and meet
the specified requirements for inspection details and frequency of testing.
Based upon the results of these inspections and tests, the Contractor
shall take the action and submit reports as required below, and any
additional tests to insure that the requirements of these specifications
are met.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.
Samples of concrete placed each day shall be taken not less than once a day
nor less than once for every 190 cubic meters 250 cubic yards of concrete.
The sanples for strength tests shall be taken in accordance with AS3TM C 172.
Cylinders for acceptance shall be molded in conformance with ASTM C 31/C
31M by an approved testing laboratory. Fach strength test result shall be
the average of 2 test cylinders from the same concrete sample tested at 28
days, unless otherwise specified or approved. Concrete specified on the
basis of compressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
below the specified strength by more than 4 MPa 500 psi.

3.8.2.2 Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and mortars made with relatively
dense natural aggregates. Two tests for air content shall be made on
randomly selected batches of each class of concrete placed during each
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shift. Additional tests shall be made when excessive variation in concrete- ’ﬂh§

workability is reported by the placing foreman or the Government inspector. e
If results are out of tolerance, the placing foreman shall be notified and

he shall take appropriate action to have the air content corrected at the

plant. Additional tests for air content will be performed on each

truckload of material until such time as the air content is within the

tolerance specified.

.8.2.3 Slump Test

Two slump tests shall be made on randomly selected batches of each class of
concrete for every 190 cubic meters 250 cubic yards, or fraction thereof,
of concrete placed during each shift. Additional tests shall be performed
when excessive variation in the workability of the concrete is noted or
when excessive crumbling or slumping is noted along the edges of
slip-formed concrete.

.8.3 Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to
placement by passing a template through the formed section or by measuring
the depth of opening of the extrusion template of the curb forming machine.

If a slip form paver is used for sidewalk placement, the subgrade shall be
true to grade prior to concrete placement and the thickness will be
determined by measuring each edge of the completed slab.

.8.4 Surface Evaluation

U

The finished surface of each category of the completed work shall be
uniferm in color and free of blemishes and form or tool marks.

.9 SURFACE DEFICIENCIES AND CORRECTIONS

.9.1 Thickness Deficiency

When measurements indicate that the completed concrete section is deficient
in thickness by more than 6 mm 1/4 inch the deficient section will be
removed, between regularly scheduled joints, and replaced.

.9.2 High Areas

In areas not meeting surface smoothness and plan grade requirements, high
areas shall be reduced either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is less than 36 hours old or
by grinding the hardened concrete with an approved surface grinding machine
after the concrete i1s 36 hours old or more. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 mm 1/4
inch. Pavement areas requiring grade or surface smoothness corrections in
excess of the limits specified above shall be removed and replaced.

.93 Appearance

Exposed surfaces of the finished work will be inspected by the Government )
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and any deficiencies in appearance will be identified. Areas which exhibit
excessive cracking, discoloration, form marks, or tool marks or which are
otherwise inconsistent with the overall appearances of the work shall be
removed and replaced.

-- “nd of Section --
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VALIDATION APPROVAL
US DEPARTMENT OF ARMY

Revision Date: August 2006 Revision No. 00 Appendix 1



DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
12565 WEST CENTER ROAD
OMAHA NE 68144-3869

REPLY TO
ATTENTION OF

July 9, 2004

Hazardous, Toxic and Radioactive Waste
Center of Expertise

Svetlana Izosimova

Accutest Laboratories Southeast, Inc.
4405 Vineland Road, Suite C-15
Orlando, FL. 32811

Dear Ms [zosimova:

This correspondence addresses the recent evaluation of Accutest Laboratories Southeast, Inc.
of Orlando, FL by the U.S. Army Corps of Engineers (USACE) for chemical analysis in support

of the USACE Hazardous, Toxic and Radioactive Waste Program.

Your laboratory is now validated for the parameters listed below:

METHOD™" PARAMETERS MATRIX®?
300.0/9056 Anions® Water™
5030B/8021B Aromatic Volatile Organics Water™
5030B/8021b Aromatic Volatile Organics Solids™
9010B/9014 Cyanide Water
9010B/9014 Cyanide Solids®
8330A Explosives® Water
8330A Explosives® Solids
7196A Hexavalent Chromium Water”
1664 Oil and Grease Water®
1664 01l and Grease Solids®
3510C/8081A Organochlorine Pesticides Water®
3550B/8081A Organochlorine Pesticides Solids®
3510C/8082 Polychlorinated Biphenyls Water”)
3550B/8082 Polychlorinated Biphenyls Solids®
3510C/8270C Semivolatile Organics Water™
3550B/8270C Semivolatile Organics Solids®’
3010A/6010B/7470A TAL Metals®™ Water®
3050B/6010B/7471A TAL Metals® Solids®

Printed on @ Recycled Paper




3510C/5030/Mod 8015 TPH - DRO/GRO Water™®
3550B/5030/Mod 8015 TPH - DRO/GRO Solids®
5030B/5035/8260B Volatile Organics Water®
5030B/5035/8260B Volatile Organics Solids®
Remarks: 1) Sample preparation methods have been added to reflect program policy change.
2) 'Solids' includes soils, sediments, and solid waste.

3) The laboratory has successfully analyzed a Proficiency Testing (PT) sample for this
method/matrix.

4) TAL Metals: Aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, tManganese, mercury, nickel,
potassium, selenium, silver, sodium, thallium, vanadium, and zinc.

5) Anions: Chloride, fluoride, sulfate, nitrate, nitrite, and ortho-phosphate.

6) Approval for this parameter is based on review of SOPs only.

Enclosed for your information is a copy of the Laboratory Inspection and Evaluation Report.
Your laboratory has responded to the deficiencies as noted in the report. No further responses

are necessary. D

Based on the successful analysis of the National Environmental Laboratory Accreditation
Conference Proficiency Testing samples for the appropriate fields of testing, the results of the
laboratory inspection, and your Corrective Action Report, your laboratory will be validated for
sample analysis by the methods listed above. The evaluation, which was conducted for your
facility, is based substantially on ISO Guide 25 (General Requirements for the Competence of
Testing Laboratories) and USACE Engineering Manual (EM) 200-1-3, Appendix I (Shell for
Analytical Chemistry Requirements). The period of validation is 24 months and expires on
July 9, 2006.

The USACE reserves the right to conduct additional laboratory inspections or to suspend
validation status for any or all of the listed parameters if deemed necessary. It should be noted
that your laboratory may not subcontract USACE analytical work to any other laboratory location
without the approval of this office. This laboratory validation does not guarantee the delivery of
any analytical samples from a USACE Contracting Officer Representative.




Any questions or comments can be directed to Richard Kissinger at (402) 697-2569. General
questions regarding laboratory validation may be directed to the Laboratory Validation
Coordinator at (402) 697-2574.

Sincerely,

Enclosure arcia C. Davies, Ph.D.
Director, USACE Hazardous,
Toxic and Radioactive Waste
Center of Expertise
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Appendix A
State of New Mexico Soil Screening Levels

Table A-1 provides State of New Mexico Soil Screening Levels (SSLs), as developed by the New
Mexico Havironment Department (INMED) Hazardous Wasee Bureau (HWB) and the Ground
Water Quality Bureau Voluntary Remediation Program for 208 chemicals most commonly
associated with environmental releases within the state. These NMED SS8Ls are derived using
default exposure parameter values (as presented in Table A-2) and chemical- and State of New
Mexico-specific physical parameters (as presented in Table B-1 of Appendix B). These default
values are assumed to be appropriately conservative in the face of uncertainty and are likely to be
protective for the majority of site conditions relevant (o soll exposures within New Mexico.

However, the NMIZLD SSLs are not necessarily protective of all known human exposure pathways,
reasonable land uses or ecological threats. Thus, before applying NMEID SSLs at a site, it 1s
extremely important to compate the conceptual site model (CSM) with the assumptions upon which
the NMEID 8SLs are predicated to ensure that the site conditions and exposure pathways match
those used to develop the NMEL SSLs. Tf this comparison indicates that the site atissue is more
complex than the corresponding SSL. scenatios, or that there are significant exposure pathways not
accounted for by the NMIZD SSLs, then the NMED SSLs are insufficient for use in a defensible
assessment of the site. A more detailed site-specific approach will be necessary to evaluate the
additional pathways or site conditions.

Table A-1

Column 1: The first column in Table A-1 presents the names of the chemicals for which

NMEID has developed S51s.

Column 2: The second column presents NMED SSLs predicated on residential soil
CXPOSULes.

Colunmin 3, 5,7,

and 10: These columns present indicator categories for the NMELY 851, residential,

industrial, construction, and tap water basis, whether predicated on
carcinogenic effects (ca), noncarcinogenic effects (ne), soil saturation limits
(sat) or a non-risk based “max” determination. NMIEED SSLs predicated on a
carcinogenic endpoint reflect age-adjusted child-ro-adult exposures. NMIEED
3SLs predicared on a noncarcinogenic endpoint reflect child-only exposures.
Detected concentrations above the ¢ )
nonagueous phase lquid (NAPL). For certain inorganic and semuvolaule
organic compounds (SYOCs) that exhibit relauvely low toxicity, a non risk-

[

sat” value may indicate the presence of
based masimum concentration of 10° mg/kg is given when the risk-based SSL.
exceeds that level. These are noted as “max” in the tables.

Columns 4 and 6: The fourth and sixth columns present NMED SSLs analogous to Column 1,
with the exception that these values correspond to Industrial/ Occupational

and Coanstruction worker (adult-only) exposures, respectively.

Columns 5and 7: The fifth and seventh columns present endpoint bases analogous to Column 3

A-1
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for the Industrial/Occupational and Construction  worker receptor
populations, respectively. Unlike the Residential population, noncarcinogenic
endpoint notes for these receptor populations are predicated on adult-only
exposures.

Colomn 8: The cighth column notes which chemicals are considered VOCs (for inhalation
considerations). Those chemicals not considered VOCs are evaluated svithin
the SSLs relative to inhalation of particulate emissions.

Column 9: Presents the tap water SSL for the residential scenario.

Columns 11 and 12: "The ninth column presents NMED SSLs for the migration to groundwater
pathway developed using a default dilution attenuation factor (DAF) of 1,
which assumes no effective dilution or attenuation. These values can be
considered at sites where little or no dilutton or attenuation of sotl leachate
concentrations s expected (e.g., shallow water tables, karst topography).
Column 10 presents NMEID SSLs for the migration to groundwater pathway
developed using a DAF of 20 to account for natural processes that reduce
contaminant concentrations in the subsurface.

As noted above, separate NMELD SSLs are presented for use in evaluating three discrete poteatial
receptor populations: Residential, Industrial/ Occupational, and Construction, Fach NMIED SS1.

considers incidental ingestion of soil, inhalatnon of volatiles (limited o those chemicals noted as oy
volatile organic compounds [VOCs| within Table A-1) or particulate emissions from impacted sotl, s

and degmal contact with soil.

Generally, it a contaminant is detected at a level in soil exceeding the most relevant NMEL SSL,
and the site-specific CSM is in general agreement with the underlying assumptions upon which the
NMED SSLs are predicated, this result indicates the potential for adverse human health effects to
oceur. Conversely, if no contaminants are detected above the most relevant NMIED SSL, this tends
to Indicate to the user that environmental conditions may not necessitate remedial action of the
surface soil or the vadose zone.

A detection above an NMEID SSI. does not indicate that unaceeptable exposures are, in fact,
occurring. The NMEID SSLs are predicated on relatively conservative exposure assumptions and an
exceedance only tends to indicate the potential for adverse effects. The NMEID SSLs do not
account for additive exposures, whether for carcinogenic or noncarcinogenic endpoints. Section 5
of Part A addresses a methodology by which an environmental manager may determine whether
further sire-evaluation is warranted, however, this methodology does not replace the need for
defensible risk assessment where indicated.

The NMED SSLs address a basic subset of exposures fundamental to the widest array of

environmentally-impacted sites within the State of New Mexico. The NMED SSLs cannot address

all relevant exposure pathways associated with all sites. The utility of the NMEI SSLs depends

heavily upon the understanding of site conditions as accurately reflected in the CSM and nature and

extent of contamination determinations. Consideration of the NMED S8SLs docs not preclude the

need for site-specific risk assessment in all instances. 3
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Industrial/ Construction Tap

Residential End- | Occupational | End- | Worker Soil End- Water End- DAF 1 DAF 20
Chemical Soil {mgfkg) | peoint | Soil (mg/ky) | point {mgl/kg) point | VOC {ug/L) point {mgikg) {mgikg)
Acenaphthene 3.73E+03 nc 3.35E+04 nc 1.41E+04 ne X 3.65E+02 nc 2.75E+00 5.48E+01
Acetaldehyde 1.06E+02 ne 3.84E+02 nc 3.45E+02 ne X 1.72E+01 ca
Acetone 2.81E+04 ne 1.00E+05 max 9.85E+04 nc X 5.48E+03 nc 9.55E-01 1.91E+01
Acrylonitrile 4.27E+00 ca 1.26E+01 ca 5.75E+01 nc X 3.81E-C1 ca 6.68E-05 1.34E-03
Acetophenone 1.48E+03 sat 1.48E+03 sat 1.48E+03 sat X 6.08E+02 nc 1.48E-01 2.95E+00
Acrolein 2.06E-01 ne 7.52E-01 nc 6.75E-01 ne X 4.16E-02 nc 8.55E-06 1.71E-04
Aldrin 2.84E-01 ca 1.12E+00 ca 6.99E+00 nc 3.87E-02 ca 1.42E-01 2.84E+00
Aluminum 7.78E+04 nc 1.00E+05 max 1.44E+04 nec 3.65E+04 nc 5.48E+04 1.10E+08
Anthracene 2.20E+04 nc 1.00E+05 max 8.60E+04 nc X 1.83E+03 nc 8. 11E+01 1.62E+03
Antimony 3.13E+01 ne 4.54E+02 ne 1.24E+02 ne 1.46E+01 ne 6.61E-01 1.32E+01
Arsenic 3.80E+00 ca 1.77E+01 ca 8.52E+01 nc 4.42E-01 ca 1.45E-02 2.90E-01
Barium 1.56E+04 ne 1.00E+05 max 6.02E+04 nc 7. 30E+03 nc 3.01E+02 6.03E+03
Benzene 1.03E+01 ca 2.58E+01 ca 1.74E+02 nc X 3.49E+Q0 ca 1.00E-03 2.01E-02
Benzidine 2.11E-02 ca 8.33E-02 ca 7.09E-01 ca 2.89E-03 ca 1.24E-05 2.47E-04
Benzo(a)anthracene 6.21E+00 ca 2.34E+01 ca 2.12E+02 ca 9.09E-01 ca 5.43E-01 1.09E+01
Benzo(a)pyrene 6.21E-01 or:) 2.34E+00 ca 2.12E+01 ca 9.09E-02 ca 1.39E-01 2.78E+00
Benzo(b)fluoranthene 6.21E+00 ca 2.34E+01 ca 2.12E+02 ca 9.09E-01 ca 1.68E+00 3.35E+01
Benzo(k)fluoranthene 6.21E+01 ca 2.34E+02 ca 2.12E+03 ca 9.09E+00 ca 1.68E+01 3.35E+02
Beryllium 1.56E+02 ne 2.25E+03 nc 5.62E+01 nc 7.30E+01 nc 5.77E+01 1.15E+03
a-BHC (HCH) 9.02E-01 ca 3.99E+00 ca 3.00E+01 ca 1.05E-01 ca 2.13E-04 4.25E-03
b-BHC (HCH) 3.16E+00 ca 1.40E+01 ca 5.39E+01 nc 3.69E-01 ca 7.61E-04 1.52E-02
g-BHC 4.37E+00 ca 1.93E+01 ca 8.09E+01 ne 5.10E-01 ca 9.08E-04 1.82E-02
1,1-Biphenyt 3.08E+03 nc 2.73E+04 nc 1.17E+04 nc X 3.04E+02 nc 3.61E+00 7.22E+01
Bis(2-chloroethyl) ether 2.44E+00 ca 7.45E+00 ca 1.05E+02 ca X 9 65E-02 ca 2.77E-05 5.55E-04
Bis(2-chloroisopropyl) ether 3.87E+01 ca 1.19E+02 ca 4.53E+02 sat X 2. 71E+00 ca 7.21E-04 1.44E-02
Bis(2-ethylhexyl) phthalate 347E+02 ca 1.37E+03 ca 4.66E+03 nc 4.74E+01 ca 1.07E+03 2.15E+04
Bis{chloromethyl) ether 4.72E-03 ca 1.23E-02 ca 2.32E-01 ca X 509E-04 ca 8.95E-08 1.79E-06
Boron 1.56E+04 ne 1.00E+05 max 3.09E+04 nc 7.30E+03 ne 2.40E+01 4.80E+02
Bromobenzene 3.70E+01 ne 1.37E+02 ne 1.21E+02 ne X 2.06E+01 nc t.07E-02 2.14E-01
Bromadichloromethane 1.44E+01 ca 3.72E+01 ca 7 17E+02 ca X 1.78E+00 ca 5.90E-04 1.18E-02
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Residential End- | Occupational | End- | Worker Soil End- Water End- DAF 1 DAF 20
Chemical Soil (mg/kg) | point | Soil (mg/kg) | point {mg/kg) peoint | VOC {ugil) point {mg/kg) (mg/kg) |
Bromomethane 8.51E+00 ne 3.28E+01 nc 2.82E+01 ne X 8.66E+00 ne 1.87E-03 3.74E-02
1,3-Butadiene 9.93E-01 ca 2.38E+00 ca 4 58E+0Q ne X 1.26E+00 ca
2-Butanone (MEK) 3.18E+04 nc 4.87E+04 sat 4.87E+04 sat X 7.06E+03 nc 1.27E+00 2.55E+01
tert-Butyl methyl ether (MTBE) 3.88E+02 ca 9.84E+02 ca 1.96E+04 ca X 6.14E+01 ca
n-Butylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 sat X 6.08E+01 nc 2.70E-01 5.40E+00
sec-Butylbenzene 6.06E+01 sat 6.06E+01 sat 6.06E+01 sat X 6.08E+01 nc 2.17E-01 4.33E+00
tert-Butylbenzene 1.06E+02 sat 1.06E+02 sat 1.06E+02 sat X 6.08E+01 nc 2.15E-01 4.30E+00
Cadmium 3.90E+01 ne 5.64E+02 ne 1.54E+02 nc 1.83E+01 nc 1.37E+00 2.75E+01
Carbon disulfide 4.60E+02 sat 4.60E+02 sat 4.60E+02 sat X 1.04E+03 nc 3.95E-01 7.89E+00
Carbon tetrachloride 347E+00 ca 8.64E+00 ca 1.80E+02 ca X 1.69E+00 ca 9.74E-04 1.95E-02
Chlordane 1.62E+01 ca 7 19E+01 ca 1.30E+02 ne 1.90E+00 ca 3.42E-01 6.83E+00
2-Chloroacetophenone 4.25E-02 nc 1.62E-01 nc 141E-01 nc X 5.22E-02 nc 4.37E-05 8.75E-04
2-Chioro-1,3-butadiene 6.32E+00 ne 2.30E+01 nc 2.06E+01 nc X 143E+01 nc 5.66E-03 1.13E-01
1-Chloro-1,1-diflucroethane 2 11E+02 sat 2,11E+02 sat 2.11E+02 sat X 8.66E+04 nc 6.28E+01 1.26E+03
Chiorobenzene 1.94E+02 ne 2.45E+02 sat 2.45E+02 sat X 1.06E+02 nc 5.50E-02 1.10E+00
1-Chiorobutane 1.22E+02 nc 2.99E+02 sat 2.99E+02 sat X 2.43E+02 nc 9.63E-02 1.93E+00
Chlorodifluoromethane 2 11E+02 sat 2.11E+02 sat 2. 11E+02 sat X 9.75E+04 ne 7.07E+01 1.41E+03
Chioroethane 6.33E+01 ca 1.54E+02 ca 1.42E+03 sat X 3.81E+01 ca 9.41E-03 1.88E-01
Chloroform 4.00E+00 ca 9.59E+00 ca 2.16E+02 ca X 1.65E+00 ca 4 12E-04 8.25E-03
Chioromethane 2.18E+01 ca 5.34E+01 ca 2.84E+02 nc X 1.48E+01 ca 5.02E-03 1.00E-01
b-Chicronaphthalene 3.99E+03 nc 2.78E+04 nc 1.47E+04 nc X 4.87E+02 nc 1.25E+00 2.51E+01
o-Chioronitrobenzene 1.49E+00 nc 5.48E+00 nc 4.88E+00 nc X 1.45E-01 nc 3.94E-05 7.88E-04
p-Chioronitrobenzene 1.05E+01 nc 4.23E+01 nc 3.51E+01 nc X 1.20E+00 nc 3.25E-04 6.51E-03
2-Chlorophenol 1.66E+02 nc 8.85E+02 nc 5.86E+02 nc X 3.04E+01 nc 2.36E-02 4.72E-01
2-Chloropropane 2.83E+02 nc 7.05E+02 sat 7.06E+02 sat X 1.76E+02 nc 4.60E-02 9.19E-01
0-Chlorotoluene 2.02E+02 sat 2.02E+02 sat 2.02E+02 sat X 1.22E+02 ne 5.22E-02 1.04E+00
Chromium 1}l 1.00E+05 max 1.00E+05 max 1.00E+05 max 5.48E+04 ne 9.86E+07 1.97E+09
Chromium Vi 2 34E+02 nc 3.40E+03 nc 2.61E+01 ca 1.10E+02 nc 2.10E+00 4 20E+01
Chrysene 6.15E+02 ca 2.31£+03 ca 2 12E+04 ca X 2.91E+01 ca 1.74E+01 3.48E+02
Cobalt 1.52E+03 nc 2.05E+04 ne 6.10E+01 nc 7.30E+02 nc 3.31E+01 6.61E+02
Copper 3.13E+03 ne 4.54E+04 ne 1.24E+04 ne 1.46E+03 nc 5.15E+01 1.03E+03
Crotonaldehyde 7 .01E-02 ca 1.70E-01 ca 3.73E+00 ca X 582E-02 ca 1.48E-04 2.99E-03
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industrial/ Construction Tap

Residential End- | Occupational | End- | Worker Soil End- Water End- DAF 1 DAF 20
Chemical Soil img/kg) | point | Soil (mg/kg} | point {mg/kg) point | VOC {ug/L) point (mg/kg) {maikg)
Cumene (isopropylbenzene) 2.71E+02 nc 3.89E+02 sat 3.80E+02 sal X 6.78E+02 nc 4.10E+00 8.21E+01
Cyanide 1.22E+03 ne 1.37£+04 ne 4.76E+03 nc 7.30E+02 nc 7.35E+00 1.47E+02
Cyanogen 1.71E+03 sat 1.71E+03 sat 1.71E+03 sat X 1.46E+03 nc 2.91E-01 5.82E+00
Cyanogen bromide 2.02E+03 sat 2.02E+03 sat 2.02E+03 sat 3.29E+03 nc 7.76E-01 1.55E+01
Cyanogen chloride 2.02E+03 sat 2.02E+03 sat 2.02E+03 sat X 1.83E+03 nc 4.31E-01 8.62E+00
DDD 2.44E+01 ca 1.11E+02 ca 8.07E+02 ca 2.77E+00 ca 4.15E+00 8.30E+01
DDE 1.72E+01 ca 7.81E+01 ca 5.70E+02 ca 1.95E+00 ca 1.31E+01 2.82E+02
DDT 1.72E+01 ca 7.81E+01 ca 1.38E+02 ne 1.95E+00 ca 7.70E+00 1.54E+02
Dibenz({a,h)anthracene 6.21E-01 ca 2.34E+00 ca 2.12E+01 ca 9.09E-02 ca 5.18E-01 1.04E+01
Dibenzofuran 1.42E+02 nc 1.62E+03 nc 5.52E+02 nc X 1.22E+01 nc 1.44E-01 2.87E+00
1,2-Dibromo-3-chioropropane 1.84E+00 nc 9.68E+00 nc 6.48E+00 nec X 3.47E-01 nc 1.49E-04 2.98E-03
Dibromochloromethane 1.48E+01 ca 3.95E+01 ca 7.16E+02 ca X 1.32E+00 ca 3.58E-04 7.16E-03
1,2-Dibromoethane 5.04E-01 ca 1.31E+00 ca 2.48E+01 ca X 5.53E-02 ca 1.20E-05 2.40E-04
1,4-Dichioro-2-butene 1.22E-01 ca 3.23E-01 ca 5.97E+00 ca X 1.19E-02 ca 2.93E-06 5.87E-05
1,2-Dichiorobenzene 3.74E+01 sat 3.74E+01 sat 3.74E+01 sat X 4.96E+01 nc 1.19E-02 2.37E-01
1.3-Dichlorobenzens 3.26E+01 nc 3.74E+01 sat 3.74E+01 sat X 1.83E+01 nc 4.36E-03 8.73E-02
1.4-Dichlorobenzene 3.95E+01 ca 1.03E+02 ca 1.96E+03 ca X 4.95E+00 ca 5.49E-03 1.10E-01
3,3-Dichiorobenzidine 1.08E+01 ca 4.26E+01 ca 3.63E+02 ca 1.47E+00 ca 1.86E-03 3.71E-02
Dichlorodifluoromethane 1.61E+02 nc 2.11E+02 sat 2.11E+02 sat X 3.95E+02 nc 2.86E-01 5.72E+00
1,1-Dichloroethane 1.40E+03 nc 1.42E+03 sat 1.42E+03 sat X 1.22E+03 nc 3.39E-01 6.79E+00
1.2-Dichlorosthane 6.04E+00 ca 1.52E+01 ca 6.42E+01 ne X 1.22E+00 ca 2.85E-04 5.71E-03
cis-1,2-Dichloroethene 7.65E+01 nc 3.00E+02 nc 2.54E+02 nc X 6.08E+01 nc 1.49E-02 2.99E-01
trans-1,2-Dichloroethene 1.12E+02 nc 4.29E+02 nc 3.70E+02 nc X 1.22E+402 nc 3.33E-02 6.67E-01
1,1-Dichigroethene 2.06E+02 ne 7.77E+402 ne 6.78E+02 ne X 3.30E+02 nc 1.34E-01 2.68E+00
2.4-Dichlorophenol 1.83E+02 nc 2.05E+03 ne 6.99E+02 nec 1.10E+02 ne 4.31E-02 8.63E-01
1.2-Dichioropropane 5.00E+00 ca 1.49E+01 ca 3.33E+01 nc X 1.63E+00 ca 4.10E-04 8.19E-03
1.3-Dichiaropropene 1.20E+01 ca 3.17E+01 ca 8.98E+01 nc X 3.90E+00 ca 1.16E-03 2 31E-02
Dicyclopentadiene 2,21E+01 ne 8.26E+01 nc 7.28E+01 nc X 1.39E+01 nc 1.50E-02 3.00E-01
Dieldrin 3.04E-01 ca 1.20E+00 ca 1.02E£+01 ca 4.15E-02 ca 1.34E-03 2.68E-02
Diethyl phthalate 4.89E+04 ne 1.00E+05 max 1.00E+05 max 2.92E+04 nc 1.77E+01 3.54E+02
Dimethyl phthalate 1.00E+05 max 1.00E+05 max 1.00E+05 max 3.65E+05 ne 8.36E+01 1.67E+03
Di-n-buty! phthalate 611E+03 ne 6.84E+04 nc 2.33E+04 nc 3.65E+03 nc 1.86E+02 3.72E+03
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industrial/ Construction Tap

Residential End- | Occupational | End- | Worker Soil End- Water End- DAF 1 DAF 20
Chemical Soil (mg/kg) | peint | Soil (mglky) | point {mg/kg) point | VOC (ugiL) point (mglkg) {mglkg)
2 4-Dimethylphenol 1.22E+03 nc 1.37E+04 nc 4.66E+03 nc 7.30E+02 ne 3.55E-01 7.11E+00
4 6-Dinitro-o-cresol 6.11E+00 nc 6.84E+01 ne 2.33E+01 nc 3.65E+00 ne 3.93E-03 7.85E-02
2,4-Dinitrophenol 1.22E+02 nc 1.37E+03 ne 4.66E+02 nc 7.30E+01 ne 5.25E-02 1.05E+00
2,4-Dinitrotoluene 1.22E+02 nc 1.37E+03 nc 4.66E+02 nc 7.30E+01 nc 2.31E-02 4.62E-01
1,2-Diphenylhydrazine 6.08E+00 ca 2.39E+01 ca 2.04E+02 ca 8.30E-01 ca 4.48E-03 8.95E-02
Endosulfan 3.67E+02 nc 4.10E+03 nc 1.40E+03 ne 2.19E+02 nc 7.41E-01 1.48E+01
Endrin 1.83E+01 nc 2.05e+02 nc 6.89E+01 nec 1.10E+01 ne 2.04E-01 4.08E+00
Epichiorohydrin 1.86E+01 nec 5.56E+01 nc 5.54E+01 nc X 2.03E+00 nc 3.62E-04 7.25E-03
Ethyl acetate 2.10E+04 sat 2.10E+04 sat 2.10E+04 sat X 5.48E+03 ne 1.44E+00 2 87E+01
Ethyl acrylate 2.79E+00 ca 6.75E+00 ca 5.22E+01 sat X 2.30E+00 ca 5.86E-03 1.17E-01
Ethy! chioride 6.33E+01 ca 1.54E+02 ca 1.42E+03 sat X 3.81E+01 ca 9.41E-03 1.88E-01
Ethy! ether 1.94E+03 sat 1.94E+03 sat 1.94E+03 sat X 1.22E+03 nc 2.37E-01 4.73E+00
Ethyl methacrylate 5.27E+01 sat 5.27E+01 sat 5.27E+01 sat X 5.48E+02 ne 1.41E+00 2.81E+01
Ethylbenzene 1.28E+02 sat 1.28E+02 sat 1.28E+02 sat X 1.34E+03 nc 1.01E+00 2.02E+01
Ethylene oxide 2.65E+00 ca 8.07E+00 ca 1.15E+02 ca X 2.41E-01 ca 4.27E-05 8.54E-04
Fluoranthene 2.29E+03 ne 2.44E+04 nc 8.73E+03 nc 1.46E+03 nc 2.35E+02 4.69E+03
Fluorene 2.66E+03 nc 2.65E+04 nc 1.02E+04 nc X 2.43E+02 nc 2.93E+00 5.85E+01
Fluoride 3.67E+03 nc 4.10E+04 ne 1.43E+04 nc 2.19E+03 nc 3.29E+02 6.58E+03
Furan 5.53E+00 ne 2.12E+01 nc 1.83E+01 nc X 6.08E£+00 nc 1.32E-03 2.63E-02
Heptachior 1.08E+00 ca 4.26E+00 ca 3.63E+01 ca 1.47E-01 ca 3.12E-01 6.24E+00
Hexachlorobenzene 3.04E+00 ca 1.20E+01 ca 1.02E+02 ca 4.15E-01 ca 3.43E-02 6.86E-01
Hexachloro-1.3-butadiene 1.22E+01 ne 1.37E+02 ne 4.66E+01 nc 7.30E+00 nc 5.90E-01 1.18E+01
Hexachlorocyclopentadiene 3.66E+02 rne 4.10E+03 nc 4.31E+02 ne 2. 19E+02 nc 6.58E+01 1.32E+03
Hexachioroethane 6.11E+01 nc 6.84E+02 nc 2.33E+02 ne 3.65E+01 nc 1.04E-01 2.09E+00
n-Hexane 3.80E+01 sal 3.80E+01 sat 3.80E+01 sat X 4.16E+02 nc 8.64E-01 1.73E+01
HMX 3.06E+03 nc 3.42E+04 nc 1.17E+04 nc 1.83E+03 nc 5.39E+00 1.08E+02
Hydrogen cyanide 2.24E+01 nc 8.22E+1 nec 7.33E+01 nc X 6.20E+00 nc 1.24E-03 2.47E-02
Indeno(1.2,3-c.d)pyrene 6.21E+00 ca 2.34E+01 ca 2.12E+02 ca 9.09E-01 ca 4.73E+00 9.46E+01
Iron 2, 35E+04 ne 1.00E+05 max 9.29E+04 nc 1.10E+04 nc 2 77E+02 5.54E+03
isobutanol 1.38E+04 nc 2.26E+04 sat 2.26E+04 sat X 1.83E+03 nc 4.86E-01 9.72E+00
Isophorone 5.12E+03 ca 2.02E+04 ca 4 66E+04 nc 6.99E+02 ca 1.70E-01 3.40E+00
Lead 4,00E+02 IEUBK 8 00E+02 {EUBK 8.00E+02 IEUBK
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industrial/ Construction Tap

Residential End- | Occupational | End- | Worker Soil | End- Water End- DAF 1 DAF 20
Chemical Soil {mglkg) | point | Soil (mg/kg) | point {mgikg) point | VOC {ugiL) point {myg/kg) (mg/kg)
Lead (tetraethyl-) 6.11E-03 nc 6.84E-02 nc 2.38E-02 nc 3.65E-03 nc 6.33E-07 1.27E-05
Maleic hydrazide 1.61E+03 sat 1.61E+03 sat 1.61E+03 sat X 3.04E+03 nc 8.12E-01 1.62E+01
Manganese 3.89E+03 nc 4.84E+04 nc 1.50E+02 nc 1.72E+03 nc 1.12E+02 2.24E+03
Mercury (elementai) 1.00E+05 max 1.00E+05 max 9.27E+02 ne 1.05E-01 2.08E-03
Mercury (methyl) 6.11E+00 nc 6.84E+01 nc 2.38E+01 nc 3.65E+00 nc 8.26E-04 1.65E-02
Methacrylonitrile 3.84E+00 nc 2.20E+01 nc 1.37E+01 nc X 1.04E+00 nc 1.83E-04 3.65E-03
Methomyi 8.44E+01 ne 3.17E+02 nc 2.78E+02 nc X 1.52E+02 nc 5.74E-02 1.15E+00
Methy! acetate 3.76E+04 nc 1.00E+05 max 1.00E+05 max X 6.08E+03 nc 1.08E+00 2.15E+01
Methyl acrylate 9.28E+01 nc 1.57E+02 sat 1.576+02 sat X 1.83E+02 nc 4.64E-01 9.29E+00
Methyl isobutyl ketone 5.51£+03 nc 7.01£+03 sat 7.01E+03 sat X 1.89E+03 nc 7.35E-01 1.47E+01
Methyl methacrylate 2.82E+03 sat 2.92E+03 sat 2.92E+03 sat X 1.42E+03 nc 2.76E-01 5.52E+00
Methyl styrene (alpha) 2.17E+02 sat 217E+02 sat 2. 17E+02 sat X 4.26E+02 nc 3.08E-01 6.17E+00
Methyl styrene (mixture) 1.39E+02 nc 2.17E+02 sat 2.17E+02 sat X 5.48E+01 nc 3.96E-02 7.93E-01
Methyicyclohexane 7.89E+01 sat 7.89E+01 sat 7.89E+01 sat X 5.23E+03 nc 2.88E+01 5.77E+02
Methylene bromide 1.79E+02 nc 7.85E+02 nc 6.09E+02 nc X 8.08E+01 nc 2.72E-02 5.44E-01
Methylene chloride 1.82E+02 ca 4 90E+02 ca 2.63E+03 sat X 4.228+01 ca 8.51E£-03 1.70E-01
Molybdenum 3.81E+02 nc 5.68E+03 nc 1.65E+03 nc 1.83E+02 nc 3.70E+00 7.40E+01
Naphthalene 7.85E+01 nc 3.00E+02 nc 2 B2E+(02 nc X 6.20E+00 nc 1.97E-02 3.94E-01
Nicket 1.56E+03 nc 2.27E+04 nc 6.19E+03 nc 7.30E+02 nc 4.77E+01 9.53E+02
Nitrate 1.00E+05 max 1.00E+05 max 1.00E+05 max 5.84E+04 nc 1.67E+01 3.35E+02
Nitrite 7.82E+03 nc 1.00E+05 max 3.10E+D4 nc 3.65E+03 nc 7.63E-01 1.53E+01
Nitrobenzene 2.28E+01 nc 1.47E+02 nc 8.28E+01 nc X 3.40E+00 ne 9.18E-04 1.84E-02
Nitroglycerin 3.47E+02 ca 1.37E+03 ca 1.17E+04 ca 4.74E+01 ca 2.80E-02 5.61E-01
N-Nitrosodiethylamine 3.24E-02 ca 1.28E-01 ca 1.09E+00 ca 4.42E-03 ca 8.73E-06 1.75E-04
N-Nitrosodimethylamine 9.54E-02 ca 3.76E-01 ca 1.86E+00 ne 1.30E-02 ca 1.17E-05 2.34E-04
N-Nitrosodi-n-butylamine 2.69E-01 ca 7.28E-01 ca 1.24E+01 ca X 1.99E-02 ca 1.12E-05 2.24E-04
N-Nitrosodiphenylamine 9.93E+02 ca 3.91E+03 ca 4.66E+03 nc 1.35E+02 ca 2.86E-01 5.71E+00
N-Nitrosopyrralidine 2.32E+00 ca 9.12E+00 ca 7 T77E+01 ca 3.16E-01 ca 1.30E-04 2.60E-03
m-Nitrotoluene 5.69E+02 sat 5.69E+02 sat 5.69E+02 sat X 1.22E+02 ne 3.30E-02 6.59E-01
o-Nitrotoluene 1.08E+01 ca 3.23E+01 ca 4.73E+02 ca X 4.81E-01 ca 1.30E-04 2.61E-03
p-Nitrototuene 1.46E+02 ca 4.37E+02 ca 1.565E+03 nc X 6.51E+00 ca 1.76E-03 3.53E-02
Pentachiorobenzene 4.88E+01 nc 5.47E+02 ne 1.86E+02 ne 2.92E+01 nc 9.37E-02 1.87E+00




NMED Soil Screening Levels
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industrial/ Construction Tap

Residential End- | Occupational | End- | Worker Soil | End- Water End- DAF 1 DAF 20
Chemical Soil (ma/kg) | point | Soil (mgikg) | point {(mg/ky) point | VOC (ugiL) point {mgrkg) (mglkg) |
Pentachlorophenol 2.98E+01 ca 1.00E+02 ca 1.02E+03 ca 5.53E+00 ca 5.87E-03 1.17€-01
Phenanthrene 1.83E+03 nc 2.05E+04 nc 6.99E+03 ne 1.10E+03 nc 2.32E+01 4.64E+02
Phenol 1.83E+04 nc 1.00E+05 max 6.99E+04 nc 1.10E+04 nc 2.37E+00 4.74E+01
Polychlorinatedbiphenyls
Aroclor 1016 3.83E+00 nc 4.13E+01 nc 1.50E+01 nc 2.56E+00 nc 1.73E-01 3.45E+00
Aroclor 1221 1.12E+00 ne 8.26E+00 ca 4.28E+00 nc 3.32E-01 ca 2.24E-02 4.47E-01
Aroclor 1232 1.12E+00 ne 8.26E+00 ca 4.28E+00 nc 3.32E-01 ca 2.24E-02 4.47E-01
Aroclor 1242 1.12E+00 nc 8.26E+00 ca 4.28E+00 nc 3.32E-01 ca 2.24E-02 4 47E-01
Aroclor 1248 1.12E+00 nc 8.26E+00 ca 4.28E+00 nc 3.32E-01 ca 2.64E-01 5.28E+00
Aroclor 1254 1.12E+00 nc 8.26E+00 ca 4.28E+00 ne 3.32E-01 ca 2.64E-01 5.28E+00
Aroclor 1260 1.12E+00 nc 8.26E+00 ca 4.28E+00 nc 3.32E-01 ca 2.64E-01 5.28E+00
n-Propylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 sat X 6.08E+01 nc 2.70E-01 5.40E+Q0
Propylene oxide 2.22E+01 ca 8.33E+01 ca 7.92E+02 nc X 2 18E+00 ca 4.60E-04 9.20E-03
Pyrene 2.29E+03 nc 3.09E+04 ne 9.01E+03 nc X 1.83E+02 ne 1.86E+01 3.73E+02
RDX 442E+01 ca 1.74E+02 ca 6.99E+02 nc 6.03E+00 ca 1.68E-03 3.36E-02
Selenium 3.91E+02 ne 5.68E+03 nc 1.565E+03 nc 1.83E+02 nc 9.52E-01 1.90E+01
Silver 3.81E+02 nc 5.68E+03 ne 1.55E+03 nc 1.83E+02 nc 1.57E+00 3.13E+01
Strontium 4 69E+04 nc 1.00E+05 max 1.00E+05 max 2.19E+04 nc 7.73E+02 1.55E+04
Styrene 1.00E+02 sat 1.00E+02 sat 1.00E+02 sat X 1.62E+03 nc 5.23E-01 1.05E+01
1,2,4,5-Tetrachiorobenzene 1.83E+01 nc 2.05E+02 nc 6.99E+01 ne 1.10E+01 ne 2.14E-02 4.29E-01
1,1,1,2-Tetrachioroethane 4 32E+01 ca 1.14E+02 ca 2.11E+03 ca X 4.27E+00 ca 1.25E-03 2.50E-02
1.1,2,2-Tetrachloroethane 5.55E+00 ca 1.46E+01 ca 2.71E+02 ca X 5.46E-01 ca 1.60E-04 3.21E-03
Tetrachloroethene 1.25E+01 ca 3.16E+01 ca 1.34E+02 sat X 4 32E+00 ca 2.87E-03 5.74E-02
Thallium 5.16E+00 nc 7.49E+01 nec 2.04E+01 ne 2.41E+00 nc 1.72E-01 3.43E+00
Toluene 2.52E+02 sat 2.52E+02 sat 2.52E+02 sat X 2.27E+03 nc 1.08E+(0 2.17E+01
Toxaphene 4.42E+00 ca 1.74E+01 ca 1.48E+02 ca 6.03E-01 ca 2.33E-01 4.65E+00
Tribromomethane 6.21E+02 ca 2.46E+03 ca 4 44E+03 nc 2.44E+01 ca 1.73E-01 3.47E+00
1.1,2-Trichloro-1,2,2-trifluoroethane 3.28E+03 sat 3.28E+03 sat 3.28E+03 sat X 5.92E+04 nc 1.68E+02 3.36E+03
1,2.4-Trichlorobenzene 6.93E+01 nc 2.69E+(2 nc 2.30E+02 nc X 7.16E+00 nc 2.04E-02 4.08E-01
1,1,1-Trichloroethane 5 B3E+02 sat 5.63E+02 sat 583E+02 sat X 3.17E+03 nc 1.33E+00 2.65E+01
1,1,2-Trichioroethane 1.19E+Q1 ca 3.02E+01 ca 1.94E+02 nc X 1.97E+00 ca 4.98E-04 9.95E-03
Trichioroethylene 6 38E-01 ca 1.66E+00 ca 3.36E+01 ca X 2.77E-01 ca 1.00E-04 2.00E-03
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Residential End- | Occupational | End- | Worker Soil End- Water End- DAF 1 DAF 20
Chemical Soil {mg/kg) | point | Soil {(mg/kg) | point {ma/kg) point | VOC {ugil) point {mg/kg) {(mg/kg)
Trichlorofluoromethane 5.88E+02 nc 9.83E+02 sat 9.83E+02 sat X 1.29E+03 nc 1.12E+00 2.23E+01
2,4,5-Trichlorophenol 6. 11E+03 nc 6.84E+04 ne 2.33E+04 nc 3.65E+03 ne 7.13E+00 1.43E+02
2,4.6-Trichlorophenol 6.11E+00 nc 5.84E+01 nc 2.33E+01 nc 3.65E+00 nc 7.13E-03 1.43E-01
1,1.2-Trichloropropane 2 53E+Q1 nc 9.64E+01 nc B8.35E+01 ne X 3.04E+01 nc 1.17E-02 2.35E-01
1,2,3-Trichloropropane 8.61E-02 ca 2.09E-01 ca 4.57E+00 ca X 5.53&-02 ca 2.07E-05 4.14E-04
1,2,3-Trichloropropene 1.21E+00 ne 4.39E+00 ne 3.95E+00 nc X 2.10E+00 nec 7.88E-04 1.58E-02
Triethylamine 4.S0E+01 nc 233E+02 nc 1.69E+02 nc X 1.21E+01 nc 2.14E-03 4.29E-02
1,2,4-Trimethylbenzene 5.80E+01 nc 2.13E+02 ne 1.90£+02 ne X 1.23E+01 nc 7.09E-02 1.42E+00
1,3,5-Trimethylbenzene 2.48E+01 ne 8.92E+01 sat 6.92E+01 sat X 1.23E+01 nc 1.77E-02 3.55E-01
2,4.6-Trinitrotoluene 3.06E+01 nc 3.42E+02 nc 1. 17E+02 ne 1.83E+01 nc 5.34E-02 1.07E+00
Vanadium 7.82E+01 ne 1.14E+03 nc 3.10E+02 ne 3.65E+01 ne 3.65E+01 7.30E+02
Vinyl acetate 1.07E+03 nc 3.68E+03 sat 3.52E+03 ne X 4 12E+02 nc 7.57E-02 1.51E+00
Vinyl bromide 2.85E+00 ca 5.84E+00 ca 1.93E+01 ne X 1.18E+00 ca 4.71E-04 9.41E-03
Viny! chloride (Child) 2.25E+00 ca X 4.28E-01 ca 1.40E-04 2.80E-03
Viny! chloride (adult) 4.37E+00 ca 1.40E+01 ca 1.82E+02 ca X 8.33E-01 ca 2.72E-04 5.45E-03
m-Xylene 8.20E+01 sat 8 20E+01 sat 8 20E+01 sat X 2.03E+02 ne 1.03E-01 2.06E+00
o-Xylene 9.95E+01 sat 9.95E+01 sat 9.95E+01 sat X 7.30E+03 nc 4.07E+00 8.14E+01
Xylenes 8.20E+01 sat 8.20E+01 sat 8.20E+01 sat X 2.03E+02 ne 1.03E-01 2.06E+00
Zinc 2.35E+04 nec 1.00E+05 max 9.28E+04 ne 1.10E+04 nc 6.82E+02 1.36E+04
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Table A-2
Default Exposure Factors
Symbol Definition (units) Default Reference

CSF, Cancer slope factor oral (mgfkg-day}”’ Chem.-spec. IRIS, HEAST, or NCEA
CSF; Cancer siope factor inhaled (mg/kg-day)” Chem -spec. IRIS, HEAST, or NCEA
RfD, Reference dose oral (mg/kg-day) Chem.-spec. IRIS, HEAST, or NCEA
RD; Reference dose inhaled (mg/kg-day) Chem.-spec. IRIS, HEAST, or NCEA
TR Target cancer risk 1E-05 NMED-specific value
THQ Target hazard quotient 1 US EPA, 1989
BW Body weight (kg)

-- adult 70 US EPA, 1989

-~ child 15 US EPA, 1991
AT Averaging time (days)

-- carcinogens 25550 US EPA, 1989

-- noncarcinogens ED*365
SA ifggzzg)surface area for soil/dust US EPA, 1989

-- aduit resident 5700 US EPA, 1996a

-~ adult worker 3300 US EPA. 1996a

-~ child 2800 US EPA, 1989
AF Adherence factor, soils (mg/cmz) US EPA, 1989

~ adult resident 0.07 US EPA, 1996a

~ adult worker 0.2 US EPA, 1996a

-~ child resident 0.2 US EPA, 1989

- construction worker 03 NMED-specific value
ABS Skin absorption defaults (unitless):

-~ semi-volatite organics 0.1 US EPA, 1989

- volatile organics na US EPA, 2003a

— inorganics na US EPA, 2000s
IRA Inhalation rate (m°/day)

-- adult resident 20 US EPA, 1991

- adult worker 20 US EPA, 2001a ?

-- child resident 10 Exposure Factors, (US EPA, 1997)
IRW Drinking water ingestion rate (L/day)

-- adult 2 US EPA, 2004b

-~ child 1 US EPA, 2004b
IRS Soil ingestion (mg/day)

-- adult resident 100 US EPA, 1991

-- child resident 200 US EPA, 1991

-- commercial/industrial worker 100 US EPA, 2001a

construction worker 330 US EPA, 1991
EF Exposure frequency (days/yr)

-- residential 350 US EPA, 1981

-- commercial/industrial 225 US EPA, 2001a

- construction worker 250 NMED-specific value
ED Exposure duration (years)

-- residential 30° US EPA, 1991)

-~ child 6 (US EPA, 1991)

-- commercial/industrial 25 (US EPA, 1999)

- construction worker 1 NMED-specific value

Age-adjusted factors for carcinogens
IFSadj Ingestion factor, soils ([mg-yr}/[kg-day}) 114 US EPA, 20012
SFSadj Dermat factor, soils ({mg-yr}/ikg-day}) 361 US EPA, 2001a
InhFadj Inhalation factor, air ([ma»yr]/[kg-day]) 11 Eézn?g)g% 10 RAGS: Pant B, (US
IFWadj Ingestion factor, water ([L-yr}/{kg-day]) 1.1 gézn?g)g% 10 RAGS: Part B, (US
PEF Particulate emission factor (m’/kg) Chem.-spec. US EPA, 2001a
VFs Volatilization factor for soil (m*/kg) Chem.-spec. US EPA, 2001a
VFw Volatilization factor for water (L/m’) 0.5 US EPA, 1991
Csat Soil saturation concentration {mg/kg) Chem.-spec. US EPA, 2001a

*txposure duration for lifetime residents is assumed {o be 30 years total. For carcinogens, exposures are combined for children (6

years) and adults (24 years).

Chem.-spec.- Chemical-specific value na - not applicable

RAGS - Risk Assessment Guidance for Superfund IRIS — integrated Risk information System, USEPA, 2003b

HEAST - Health Effects Assessment Summary Tables, USEPA, 1997

NCEA — National Center for Environmental Assessment, Office of Research and Development (USEPA, 2003c) .
NMED ~ New Mexico Environment Department §
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