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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 area 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-MW02) 
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 ofEl Paso, Texas (Figure 1-1). HAFB has a population 
of 6,000 and occupies about 50,000 acres in the northeast quarter of Section I, 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 J 
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 491

h 

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 ASTs 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 l-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 1 079). 

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 1 079). 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 storm water 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 comer of the western hanger (Building 1 079) toward the 
tarmac. 

1.2 Physiography and Topography 

Holloman AFB is located within the Sacramento Mountains Physiographic Province on the 
western edge ofthe 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 
few inches in depth during the rainy season. 

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small 
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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 II 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 I SWMUs I AOCs located across HAFB, have groundwater monitoring wells containing 
water with an average total dissolved solids (TDS) concentration greater than 10,000 milligrams 
per liter (mg/L). This TDS data supports the hypothesis that TDS concentrations below 10,000 
mg/L at 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/L 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 ofSS-61. 

1.5.2 Site SS-61 Hydrogeology 

During the Phase II 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-MW04) to 30.69 feet 
below the top of casing at MWAOC-1 (SS61-MW01). 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/ft 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 1 00 
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 1 0 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, stonn 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 II 
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 II 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 [f.lg/L], 1,2-dichloroethane (1,2-DCA) at 350 
f.lg/L, 2,4,6-trinitrotoluene (TNT) at 0.23 f.lg/L, and 1,3,5-trinitrobenzene at 2.6 f.lg/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. 

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

• Phase II RCRA Facility Investigation, Site AOC-1 001, 1997 (Foster Wheeler and 
Groundwater Technology, Inc.) 

• Phase I Remedial Investigation for Spill Site 61, 1999 (Foster Wheeler) 

• Phase II Remedial Investigation for SS-61 - Spill Site 61, 2000 (Foster Wheeler) 

• Monitored Natural Attenuation for SS-61 (AOC-1001), 2005 (Bhate Associates) 
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2.1 Phase I and Phase II 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 RFI. 

2.1.1 Phase I RFI at AOC-1 001 

The following section presents AOC-1001 information taken from the Draft Final Phase I and II 
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 ofwell MW-29-05: 

• 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. 

• 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 (/.tg]) and total xylenes (0.32 1.1g) 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-1 0 
at concentrations ranging from 10 to 17 micrograms per kilogram {!lg/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 1.1g/kg and TNT at 1,000 1.1g/kg. 

Benzene was detected in groundwater samples collected from 7 of the 10 DPT borings. Benzene 
concentrations in these seven borings ranged from 80 1.1g/L (DP-09A) to 7,200 1.1g/L in DP-02. 
Ethylbenzene (890 1.1g/L) was detected in DP-02 and xylene was detected in DP-02 (13 1.1g/L), 
DP-03 (31 1.1g/L), and DP-06 (18 1.1g/L). Concentrations of 1,2-DCA were also detected in 
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groundwater samples collected from DP-05 (140 !Jg/L) and DP-09A (18 !Jg/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 II RFI at AOC-1 001 

The following section presents AOC-1 001 information taken from the Draft Final Phase I and II 
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 ofBuilding 1001, and east ofSWMU 104: 

• 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. 

• 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 (MW AOC-1 through MW AOC-4). 
All groundwater and soil samples collected from these locations were analyzed for 
VOCs. 

• 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 12ft bgs) and AOC-1001-DP-23 (17 to 20ft 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 !Jg/kg) was detected in the 20- to 22-foot sample 
collected from MW AOC-2. The soil sample collected from MW AOC-3 at 18-20 ft bgs 
contained 446.4 ~tg/kg total BTEX and 37 !Jg/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 J..Lg/L (DP-15) to 8,640 J..Lg/L (DP-22). 
Ethylbenzene was detected at six DPT locations, ranging from 40 J..Lg/L (DP-17) to 523 J..Lg/L 
(DP-22). Toluene was detected in four DPT groundwater samples, and ranged from 460 J..Lg/L 
(DP-23) to 3,620 J..Lg/L (DP-22). Total xylenes concentrations were detected at eight locations, 
ranging from 4.9 J..Lg/L (DP-13) to 3,800 J..Lg/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 J..Lg/L (DP-15) to 315 J..Lg/L (DP-17). 
TCE was the only other VOC detected in groundwater samples collected from DP-15 (5.6 J..Lg/L) 
and DP-20 (14 J..Lg/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 J..Lg/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 J..Lg/L to 35 J..Lg/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 MW AOC-1 at 
concentrations ranging from 0.43 J..Lg/L (MW AOC-2) to 11,000 J..Lg/L (MW AOC-3). Maximum 
total BTEX concentrations (19,165 J..Lg/L) were detected in MWAOC-3. 1,2-DCA was also ~ 
detected in all wells except MW AOC-1; levels ranged from 1.8 J..Lg/L (MW AOC-2) to 940 J..Lg/L 
(MWAOC-3). Trichloroethene was detected in MWAOC-2 (45 J..Lg/L) and MWAOC-3 (1.8 
J..Lg/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 II 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 46th Test Group is located, to 
delineate the impacted area to the south. 
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2.2 Remedial Investigation (Phase I) 

The following section presents SS-61 (AOC-1 001) infonnation taken from the Final Remedial 
Investigation Report for Spill Site 61, Holloman AFB, NM (Foster Wheeler, 1999). The Phase I 
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 I 
Remedial Investigation was performed in March and April 1999 and included the following field 
activities in the area north ofDeZonia Drive: 

• 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 OPT 
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-TPO 1) 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. 

• Installation and sampling of two new monitoring wells (SS61-MW05 and SS61-MW06) 
to evaluate the water quality up gradient of SS-61. 

• Sampling eight existing groundwater monitoring wells in the area associated with SS-61 
and SWMU 104. Note: Groundwater monitoring wells MW AOC-1 through MW AOC-4 
installed during the Phase II RFI were renamed SS61-MW01 through SS61-MW04 for 
the Phase I Rl. 

• Twenty four groundwater samples (including 2 duplicates) were collected from 12 OPT 
locations (DP-26 through DP-37) and from 10 monitoring wells (SS61-MW01 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 I 
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 -16ft bgs) in DP-31 at a concentration of 250 mg/kg. 
VOCs were detected in only one soil sample collected from 16 to 18ft 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 !Jg/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 
!Jg/L (SS61-MW02) to 19,000 !Jg/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; isopropyl benzene; 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 RI 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-
MW05) in the vicinity of the concrete pad. The report also recommended continued monitoring 
in wells MW-29-03, MW-29-05, and SS61-MW02 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 II 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 

2-6 Revision No. 00 Revision Date: August 2006 



aircraft hangars, and additional contaminant sources that were suspected based on the results of 
the Phase I Rl. 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 I 080. Reviewed as-built drawings to identify potential sources. 

• 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. 

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

• Selected 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 2ft 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. 

• Installed six new groundwater monitoring wells (SS61-MW07 through SS61-MW12) in 
the vicinity of Buildings 1079 and 1080 and the underground pipeline. 

• Collected groundwater samples from the six new monitoring wells, six existing wells in 
the vicinity ofSS-61 (SS61-MW01 through SS61-MW06) 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 Channel2 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 Jlg/kg), ethyl benzene, 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 Jlg/kg. Styrene occurred as an 
isolated detection at DP-49 at 11.5 to 12.5 ft bgs at a concentration of 1,400 Jlg/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 Jlg/L. 
JP-4 contamination was concentrated around Building 1079. JP-4 was also detected in three 
samples collected from monitoring wells SS61-MW03, SS61-MW04, and SS61-MW06 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 Jlg/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 Jlg/L. 
Isopropylbenzene was detected in nine groundwater samples, ranging in concentration from 7.8 
to 5,600 Jlg/L. Most of the DPT groundwater samples had sporadic detections ofVOCs, 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-39located south of Building 1079, and DP-43, DP-49, and DP-50, all 
located on the south side ofDeZonia Drive, northwest ofBuilding 1079. 

The highest levels of VOCs in groundwater were detected in monitoring wells SS61-MW03, 
SS61-MW04, and SS61-MW06 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, 
ethyl benzene, isopropyl benzene, toluene, 1 ,2,4-trimethylbenzene, 1 ,3,5-trimethylbenzene, and 
m-xylene. 1,2-Dichlorobenzene and p-xylenes were also detected at SS61-MW03. Sec­
butylbenzene, tert-butylbenzene, 1 ,2-dichlorobenzene, 2-hexanone, n-propylbenzene, styrene, 
and o-xylene were additional VOCs detected in SS61-MW04. Additional VOCs detected at 
SS61-MW06 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 II 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-1 001) 

The following section presents the sampling results and field parameter measurements that were 
collected to assess the status of natural attenuation at S S-61. The following section presents S S-
61 information taken from the Monitored Natural Attenuation Report for SS-61 (AOC-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 (USEP A, 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: 

• The three monitoring wells located inside the plume: SS61-MW03, SS61-MW04, and 
SS61-MW06. 

• A monitoring well located outside the plume area to provide background information: 
SS61-MW01. 

• A monitoring well located downgradient/side gradient on the periphery of the plume: 
SS61-MW08. 

• 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. 

• 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. 

• 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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• BTEX constituents were below detection limits in the samples collected from monitoring :) 
well MW-01. 

• 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: 

• Benzene concentrations in samples from MW -03 varied between 7,180 )lg/L in April 
2004 to 16,900 )lg/L in January 2005. 

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

• Ethyl benzene concentrations in samples collected from MW -03 varied between below 
laboratory detection limits (April 2004) to 309 )lg/L (January 2005). 

• Total xylenes concentrations in samples from monitoring well MW-03 varied between 
1,870 )lg/L in April2004 to 4,370 )lg/L in January 2005. 

• 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). 

• 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 )lg/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 ofbetween 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: 

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

• 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) 

• Four DPT borings (DP-26, DP-27, DP-33, and DP-35) and two monitoring well borings 
(SS61-MW04 and SS61-MW05) were not sampled but were screened with a Photo 
Ionization Detector 

• 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-MW05, 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-
MW03, SS61-MW06, 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-MW07, 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-MW03 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 ofthe 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 OVA reading between the ground surface and the water table, (ii) 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 8 
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 ofthis 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 areas. 

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 49th 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 oflnvestigation-Derived Waste 

HAFB SOP-1 0 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 USEP A 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 601 OB/7470A 

The groundwater samples collected from monitoring wells will also be analyzed for: 
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• TDS by USEP A 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 OPT 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-
1. 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: 

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

• Continuous OVA readings will be collected during each soil boring 

• If the OVA (FID) reading is less than 50 ppm, no soil samples will be collected for offsite 
analysis 

• If 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 50 ppm, and (iv) one soil sample will be collected in the capillary fringe 

A total of 33 soil samples (based on 15 OPT 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. 

3.2.2.1 Geotechnical Soil Sampling 

A total of six undisturbed geotechnical samples are to be collected from three of the 15 OPT 
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: 

• Moisture Content by USEPA Method 160.3M 

• Dry Bulk Density by ASTM Method 02937 

• Specific Gravity by ASTM Method 01429 

• Fractional Organic Carbon Content by ASTM Method 02974 

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 OPT Groundwater Sampling 

Each OPT 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 ofTeflon 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-1 0. 

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 J 
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). 

3.2.4.1 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-MW07 (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 l-inch diameter 0.010 or 0.020 inch slotted PVC 
screen. The remaining borehole casing will be comprised of flush threaded l-inch PVC casing. 
The annular space surrounding the screen will be backfilled with 10/20 Colorado silica sand 
capped with at least 2 feet of bentonite pellets. The remaining annular space will be backfilled 
with neat cement. The 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 pennanent 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 
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: 

3-8 

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. 
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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-MW01-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 t,JUidelines. The borehole cuttings 
(generated from hollow stem auger [HSAJ drilling only) will be screened with a photo ionization 
detector (PID) or OVA for the presence of organic vapors. If the soil is free of organic vapors, it 
will be spread on the ground surrounding the well. If 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. 
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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 (NA VF AC), and the Air Force Civil Engineer Support Agency 
(AFCESA). The UFGS are for use in providing construction specifications and guidelines for 
the military services. 

4.1 Pre-Excavation Activities 

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

through will be conducted with HAFB personnel, and the Bhate Site Manager to inspect site 
conditions for site/equipment access, equipment staging area(s), soil stockpile areas, potential 
site hazards, and emergency evacuation routes. Also reviewed at this time will be project 
procedures in accordance with the schedule and planned activities. 

Prior to initiating excavation activities, a subsurface soil sample will be collected ( 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. 

4.1.1 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. 

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 ofFederal 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 (ANSIIISEA) 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 theFT -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 of2 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 ifthe 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-31 OOA) 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 perfonned 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 tum-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 ln ft. Analytical confirmation sampling from the 
bottom of the excavation is not required because the excavation will be terminated at one to two 
feet below the water table. Samples will be analyzed by a fixed-base laboratory for TPH, -DRO 
and -GRO, using USEP A Method 8015M, VOCs (USEPA Method 8260B), and SVOCs 
(USEP A 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 tum-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 SVOCs that are detected in excavated soil, the concentration will be evaluated 
against the screening levels provided in the revised NMED guidance document Technical 
Background Document for Development of Soil Screening Levels, Revision 4.0, June 2006, 
(NMED, 2006). Tables containing the SSLs from this guidance document are provided in 
Appendix J. 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: 

• Media of concern, 
• Current and future receptors, and 
• 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 concem/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 concern 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 infonnation, 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. 
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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 
QAPP (Bhate, 2003a). 

8.2 Sample Identification 

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

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

8.3.2 Field Logbook 

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

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

The following general requirements apply to field logbooks: 

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

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

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

8.3.3 Field Analytical Data 

The field analytical data collected at the site will include the field screening readings for 
selection of PPE, as well as field screening for headspace analysis. The breathing zone of the 
site will be screened for VOCs in the field at the time of sample collection utilizing an OVA. If 
a high humidity condition exists at the time of sample collecting, 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 
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\ investigative data is classified as definitive data. The data will be generated using rigorous, 
analyte-specific analytical methods where analyte identifiers and quantitations are confirmed and 
QA/QC requirements have been satisfied. For this project, regular, field duplicate, and MS/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. 
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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 I), sleeved shirt and long pants, and as 
required, hearing protection, leather work gloves, and/or nitrile gloves during sampling. 

Site security is part of safety at the site for the excavation. Items of concern include the proper 
designation and demarcation of the investigation boundaries (i.e., SZ, CRZ, and EZ), as 
appropriate. Likewise, compliance with any intrusive work requirements, posting of potential 
hazards, and control of un-authorized site personnel will be completed. This is discussed in the 
Basewide H4SP. 

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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100RGANIZATION 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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BlLL RJC:HAROSON 
GOI1i(l.VOR 

January P, 20{)6 

I\Is. Deb bit~ H nrtell 
Chief. 
Environm.cntal Flight 
49 CES/CEV 
550 Tabosa Ave. 

Sutte (Jfl'v'ew .Mexlt:o 
ENJr1RONM:l1NT DEPAl~1"AtJEN'T 

llttZI1rdtJliS 1faste Bt1reau 
29()5 Rodeo Prttk Dril>'e Bnst, Brtilding 1 

Santa Fe~ New li'J!r:x:rco 87505-63()3 
Tdephone (505) 418-2500 

Fctx (505) 418~2567 

CER'frFlED 1\:tz\.rL 
RETURN l{f.Cli,H)T REQlJESTE.l> 

Ht>l1oman AFB., NM 88330-8458 

RON C(Jf?RY 
si'CilYUil!' 

OEflRlfH .W:ATCHMMHI(·OORIE 
l)t:;'I;UTY Sl1CJtJtt.liH 

SOlHEC'r: NOTICE OFDEl;:lClF:;'JCY; AJJDHlONAL GROUND'\VA .. TER 
MONITORING \VORK PLAN FOR SS-<il (AOC WOl), MA."Y 2005 
llOLLOJ\'fAN AIR .FORCE Bt\Sl~. EPA m NO. Nl\-'16572124422 
H\VB-UAFU-05-008 

Dear tvts. Hartell: 

The Ne\v ivlexico Environrnent Department (NMED) has revie>.ved the snbjcd docUJJJenL 1Nhkh 
was submitted tmvan1 the estnhlishment of a f:'lOUndv,·ater sampling pn1gJllm ut site SS-61 at 
HoUom<m .Atr E\}r~:c Bas.:.~ (HAFB) (1$ directed by the NMED. This \Vork pinn \viU allow the 
nss't§ssht!~nt 6f rnciJiHb!'C:.d tl1ltiiriil ciHemmtion (i\.fN.i\) •is a viah·le cc\n'cdiV'C me;·1t:ure for lhis site. 

JJnsecl on this reviev .. ', NiVlED has detem1ined that the vVork Plan cannot be approved at this time. 
ilS revision;; im.: nct.:z:ssary. The 1hllo,.ving ~1re the deficiencies that HAFB (the Permittee) lS 

rcq uired to addre::::s belhre th·~ \'/ork Phm can be approved. 



!vis, Debbie HartlilU 
January l 7, 2006 
Png,e 2 of4 

In ~t letter f1TH11 NMED dated February 4, 2005 (·.vhkh promp!ed subniitta1 
'>Vork phll'l). ihe Permittee -.vas advisl"d thnt n sep<n'ate ptume of 1, l, 
(TCE) miu:Ju w11lllwte t!·on1 a possible soun.:c located to the e<tshsouth)0St ol' tht: -
sfte'.s. mnnrtoring M.'N-02. N?vJFD required that the Permittee perl\inn an addilional 
i nve'l>lig<~tion uf-the potential TCE plume. lhis parag:rqph of the \vork pbn indn;.:atcd th,lt 
tl1e T(:E plume would be dc,sign<')tcd as a sep;:u.·a.it}at~\1 of CUI;}~,~· 
ns~.;eive sepa.mte funding for an inve8tigatiort" nQ;t!r•t©iai~I 
provid-ed, the Perrnittee must s1¥bn1h a tentative tirnetuble fbr AOC 
RCRA FadJiiy Investigation v;rork plan sub!nii.tal in response to 
Dt:fkiency. 

2. i>a~e2~l 1 SfJ.ctlQ.n 2.1, G:J:fHUldwatt"r S~lmJQliJtg~ml AllQemHx D. Qualib' Assurance 
Projec;;tPhm Addemlntn. Table 4":'l 1 SJIJJ:\.m;,~n• ofFkld flC S:Jmple:s. "Numbct M 
li'ield Snotples·~ 

This Section and Table indicate that only 10 field !Mlii\l)le,<; would be colkcted per 
:<arnpling event. However, sampling of ll monitoring wells is proposed. 

HA .. FB rnust pt\h<'ide daritl~ation of lhil> appan::~nt disercp~mcy. 

!'his Section indkatcs that monitoring \vdl ;vi\V-04 was added to the monitoring 
program. Due to this '\veil's dose proximity t.o M\V~06 and its histor[cally lmv kvds of 
C~l:ntmni.n!tnts. This well shall he deletedfrom the mQ,nitoring nro&,,.fal'I\ il.t1d 1'6'(t!q~ed 1,\'lth 
monitoring well MW ·07 to provide monitoring of the \vestern periphery of the pl mne. 
This ls in addition to the ot)Jer 10 wulls to be monitored 

This Section also indicates that monitoring wells will be smnpkd t\vic:c per year liJr t\VCt 

Yt'<1fs, In order for the Nt\·'IED to consider .iVlNA as a viable conecti n· measure at this 
site, H/\FB is tequired to conduct quarterly sa~1pling and reporting fllr a t\vo-ycar periud 

lhis Section indicatl:.:s that rvtonitnring Reports would be subroittt~d, but it docs not 
indicate •.vhcn the reports will be submitted. 

I 



!Vis. Debbie HrtrteH 
January 17,2006 
Page 3 of4 

HA.FB ic; rcqui.red to submit quarterly Monitoring Reports for the two-y·enr Ham piing 
cycle, prepEtred in accurdance 'Ni1h NMED's Position Pap.er ent;itkil ''Gencn1l Rxporting 
Requirements f(ir GW Iv1onitoring". This paper is lot.:atcd on the NJ\'fED Hazardous 
\Vaste Bureau (H\VB) \Vcbsite at hap://'WIN\v.nmenv.::;tatlU1m.us/bwb/guidancc.h1•.nl. 

5. f'\.pp¢.ttdl~ ]), Ouall:ry• Assunmcc .Proj~d.l?hHi Addendum, Table 4-2, Sumrnan of 
Labor;ti'mJ: _QC U~nit~ 

Iable 4~2 provides tlh~ Estimated Quantilatinn Lintits (EQLiiil, J1(Jl \1erhod 
Limits tl\lbLs), for the :variOl!S constituents tQ be sap:lp!lXL T))Q to1io'I.Vi.J1£\{f~Jusriment~ 
have EQLs that t\re hight:r than th.;i g.round~.-•·ater quality standards cstabl{~h0dJ:Yy tlm NM. 
\Vater Quality c:ontrol Commission (NivfWQCC): 

The Permittee must ensure that the MDLs for these and all constitocnts will be lower tha.n 
the NivlWQCC Standards. Note also that the M.CL t~x EDB is 0.00005 r:ng/L 

6. The November 2003 feasibility Study Work Plan tbr Spill Site SS-6l indicated in 
Sectwn 4.1.2, Grouncl\vater Sampling Scheduk1 that monitoring \Vell i\'lW -03 woulJ be 
monitored weekly for the presence of free product for 11 period of one year. There 1;.; no 
ind1cati.on in subsequent reports that this monitoring was ever wnducted. 

If this monitoring was conducted, the Permittee is n:~quircd to provide the data a11d a 
discussion regarding the results. lf it wa..s not conduct~~d, the Permittt:e is cequired to 
conduct this nwnitoring for a period of one year 1md pn;vide the r<>~ults in the quarterly 
monitoring rt~ports. ln the eH~nl that more than l/8-inch of free pmduct (nun-mp.t<:(HI!i 

phase liquid) is dist:ovcrcd during <! munitoring event. thc J'enm t1 n: m usl nolJ 1-y the 
N1\1ED wit1Ji.n five calendt~r days, 

Plca~c respond to this Notice of Deficiency within thirty (30) calendar davs reGcipl of this 
ktter. . . . 

I 



Ms. DebbJc Harl;t;H 
Janu11ry 17" 2006 
Page4 of4 

If you have any questions regarding th[s maHer or if you would like to discuss the cornments 
pri.or to your res-ponse, please contact David Strasser of my stntf at (505) 222,9526 or ;lf the 
above address, 

James P. lkHrz:i 
Chief 
Hazardous Waste IJuteuu . 
JPB:cks 

cc: J, Kieling, l'{~ifnD, H\VB 
W. Moats, Nl'vlED, H\V'B 
C. Amindyas,. NMED, H\.YB 
D. Strasser, NlviED, H\VB 
D. Tellez, EPA,, R<;::giou 6 (6PD-F} 
D. Holm(!Uist, HAFB 



BILL RJCHARD$01'4 
tW!V![it:i'i'li$ 

~v1s. Debbie Hartell 
Chief 
EHvin)!mlcntat FHght 
49CES/CEV 
550 Tabosa Avt~, 

St~rte tif New Afexico 
ENVlllON1tiENT IiEPART!lB"t'lT 

Jl'azartlou.Y JJ"t)~'ftt! llltreau 
2905 RtN.Ieo /,ark Drive li:f~,y.l~ Jfl~J.·~ftl! 

Slutta .Fe, M:rw .~Jexico S7S05-6:J 
Telepfwr~e (J(J5) 428-25{10 

Fa.'r (5()J) 42~-2567 

CRlll'l¥'11£1) M,"'I.L 
RETURN RECK!l)T REQU:J<:STKD 

Uolloma:n AJiB, N?v1 118330-8458 

o.eRRf1N WATfJflMAU•~fli;)~fi 
ll£l'Ffl' S{i:CII:i/r~<!Nl' 

SUJUI&CT: NO'l1C.t: OF Dl'~l?JCJ'li:NCV: MONH'OJU:O NATllRAL AlTf;NlJATION 
Rrlll'ORl' E'OR SS--61 (AOC HHH), JONJ.: 2005 
ROLLOM:AN AIR I<'ORCE JJASIC, El'A Ill# NM6572124422 
li\VR-J:IAF'lHJS4)!t)'7 

Dear Ms. FhuteU: 

Toe Ne\v l\'1e::dco Envi:ronwenl Department (NlvlEll) has reviewed !he suhjec! document, which 
VV&S s,~pil'uit:tcli t~l ·:&up:po~:t the use of 1JJ{;JoitoJ{!d natural attenuation (M.NA) as a !:1:11:1\lC:fi\'e 

meawure at flolloroan ~~ir Force Base (HAFD). llAFB (!he Pennittee) i5 hereby advised that for 
the NM.ED to consider ~·-fNA as a viable <:orre.ctiVl:: n1easurc at this site, the PermiU~.:e is rcquir~d 
to con_duct quarterly monitoring and reporting fbr a two-year period. This monitoring shall be 
conducted i.n a-ccordan<:c \Vith the "Additional Croundwara Monitcwil\,1'; JVork l'luu jilr S".'--6 l 
(AOC IOfYlt', dab .. ":d May 2005, and the :mbseijucnt N;,~tED Notice of Ddlciency dated Ja:nnary 
17,2006. Should substanllal huprovernent in gnmndwata quality not he S•h{)\Vn during this two­
year period, the Perrnittee shall be require-d to submit a Corrective Mcasmcs Study (CMS) that 
proposes alternative re1nedi.es. If !VINA is determined to a potential remedy fnr thi;; :;lac, the 
Pcmllttce wHJ 11cetl !O pmcccd through the Cf'v1S pro,;ess as outlined in Appendix 4~C of the 
l!AFB P~:;:nnit 

Based llp~m reviC\V of the tv·1NA Report, N~mD hns noted the following !h;d}c:ienci-es. 



Ms. Debbie Hartell 
January 27, 2006 
Page 2 of3 

L Analytical resuHs obt<t.ined during the 2004/5 quarterly s<n11plin~: evi.mts f(>r total 
d~$£i:<Jived solid&, conductivity, alkalinity and chloride are very dif!-erent between smnpling 
points. it .;rppears that monitoring wens MW-04 and MW~08 may be in a 
hydrog.eoi<>gk :z'1ne that is dii1crent from wells M.W~Ol, MW-03 and MW~06. 

, ,;,]:})~;~\lin~~iib;~c h~-1'£(jt.!1~ed io submit a di~nssion on this. possihilJty au{t if thi& sl;enariQ is 
possible, its rarnificatinns. 

2. Analytical results obtained dt!ring the 2004/:5 quarter!): sampling even~s indica10 that 
con\~elltrations of volatile organic cmnponnds (VOCs) in monitoring well MW-03 lwd 
increased substruttially Lx:twec:n the April 2004 and January 2005 sam.pling events. The 
foHowing table pwvidcs these conc.;.;nttathms {in pg/L): 

'This increa,qe in con<:entrations m(ty indicate that a source of VOCs is still present at lhc 
subject site. Various documents submitted for this site refer to the fl\1ssible pretience of 
a.n oil and \Vater separatot at the southezt'>t comer of Building l 079 and a concrete sump 
located at the nortlnvest comer or Bullding UH9. None of the dQcumenls submitted 
indi;;atc lhal these locaituns vve.rc ever im·cstiga!t:d as a possible source nor W<lS the 
o'p~~ttrinid sta(m oJ'eJther struc!ute provided. 

The Permittee i.s required to submit a discussion regarding the status of these stmctures 
aud their potential to ;J..ct as a l.Xmtinuing sottrcc of VOC ctmtaminatinn at this :;itt.: This 
discussion must include a figure depicting the locations of the~c structures. Depending 
on the resrxmse, NMED may rtx!uire additional soil invtcstiga.tion at tbese 1\vo locations. 

Ph.::asc re~pond to this Notice of Ddidency within thirty (30) cnlendar days from the date you 
recdve this letter. 

I 



~ts. ~Mr~i~'i!;:lrttll 
J&UlftiiJ' 2 Ofl{J 
P~ft 3 :1 

lf you hnve any 'f"'~···"''J" 
prk>r to YN~r rt\'lifJO!l$<.:1, 

_,JHD1c;:;;; 

('hkf 
I-lazardous \Vaste Bureau 

cc: J_ Kiding, !"-lJ\.1ED, HWU 
\\'. Moats, N1'.:1ED, HWB 
C. NrvtF.D, HWB 
ll , NMED, H\\i£3 
D. fdkz~ HPA, Region 6 (6PD-.F) 
D. Holrnquis:r, HAJ'B 

File: Rt~tldi.ng and H/\FB, 2006 

I 



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 
ORO = Diesel Range Orangics 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 

Table 3-1 
OPT Soil Sampling and Analysis 

SS-61 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050361.01.02 

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



Table 3-2 
OPT Groundwater Sampling and Analysis 

SS-61 Soil Remediation 

Notes: 

Voluntary Corrective Measures Work Plan 
Holloman AFB, New Mexico 

Bhate Project No. 9050361.01.02 

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 
ORO = 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 

SS-61 Soil Remediation 

Notes: 

Voluntary Corrective Measures Work Plan 
Holloman AFB, New Mexico 

Bhate Project No. 9050361.01.02 

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 
ORO = Diesel Range Orangics 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 
TDS =Total Dissolved Solids 
*Estimated, one trip blank will accompany every shipment of VOC samples 



MEDIA 

Soil 

Groundwater 

Notes: 

Table 3-4 

Sample Containers by Sample Media 

SS-61 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050361.01.02 

ANAL YTE GROUP 
(Method) 

TPH RCRA8 VOCs SVOCs DRO/GRO/ORO (82608) (8270C) 
Metals 

(8015M) (6010B/7471A) 

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

jar 

1 3 1 1 

40-ml vials 40-ml 1-L amber 1-L amber 
(pre-tared) vials 

1 3 1 1 

TPH =Total Petroleum Hydrocarbons 

ORO = Diesel Range Organics 

GRO = Gasoline Range Organics 

ORO = Oil Range Organics 

NA = Not Applicable 

ml = Milliliter 

L =Liter 

Total Dissolved 
Solids 

NA 

NA 

1-L amber 

1 



Table 4-1 

Excavation Sampling Quantities and Analysis 

SS-61 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050361.01.02 

Sample Contamination Purpose Frequency Estimated 
Type Profile 

Overburden 
Un-impacted 

Soils 

Stock Pile Un-impacted 
(Overburden) Soils 

Clean wall 
Excavation 

denoting extent 
Confirmation 

of excavation 

Notes: 
cu yds = Cubic yards 
In ft = Linear feet 

Initial Field 
Screening 

Field 
Confirmatory 

Backfill 
Characterization 
(Lab validation) 

Closure 

TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile organic compounds 
SVOCs = Semi-volatile organic compounds 
UVF = Ultraviolet fluorometer 
OVA = Organic Vapor Analyzer 

Quantity 

Every 25 
20 

cu yds 
Every 50 

10 
cu yds 

Every 200 
3 

cu yds 

2 every 181n 
ft, at mid-

depth within 
contamination 

44 
zone, 

minimum of 1 
per side wall if 

< 18 In ft 

Method/ Requested 

Analyses Analyses 
Time 

OVA/ 
VOCs 

Real Time 
UVF/TPH 

Laboratory/ 
TPH, 

24 hours 
VOCs, and 

SVOCs 

Laboratory/ 
TPH, 

7 days 
VOCs, and 

SVOCs 



Table 5-1 

Excavation Sample Collection Information 

SS-61 Soil Remediation 

Soil 
Collection 

Information 

Container 

Container 
Quantity 

Holding Time 

''otes: 
.: =Ounce 

ml = Milliliter 

voc svoc 
(82608) (8270C) 

4 oz 
Encore glass jar 

3 1 

48 hours 7 days 

TPH =Total Petroleum Hydrocarbons 

Voluntary Corrective Measures Work Plan 
Holloman AFB, New Mexico 

Bhate Project No. 9050361.01.02 

ANAL YTE METHOD 

TPH Soil TCLPVOC 
(8015M) Moisture (1311/82608) 

Non-preserved 
8 oz 40-ml vial 

glass jar 8 oz glass jar 
(Terra-core) 

1 1 1 

7 days 14 days 14 days 

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

TCLPSVOC 
(1311/8270C) 

8 oz glass jar 

1 

14 days 

TCLP Metals 
(1311/601 0/7000) 

8 oz glass jar 

1 

180 days 



Table 5-2 

Excavation Sample Analysis and Methodologies 

SS-61 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050361.01.02 

Analysis 

BTEX (VOCs) 

PAH (SVOCs) 

TPH (GRO/DRO/ORO) 

TCLP VOCs 

TCLP SVOCs 

TCLP Metals 

Notes: 
BTEX = Benzene, toluene, ethylbenzene, and xylenes 
TPH =Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 
SVOCs =Semi-Volatile Organic Compounds 
GRO = Gasoline Range Organics 
ORO = Diesel Range Organics 
ORO = Oil Range Organics 
TCLP =Toxicity Characteristic Leaching Procedure 
PAH =Polynuclear Aromatic Hydrocarbons 
EPA= Environmental Protection Agency 

Soil and Groundwater 

EPA Method 82608 

EPA Method 8270C 

EPA Method 8015M 

EPA Method 1311/82608 

EPA Method 1311/8270C 

EPA Method 1311/6010/7000 



Activity 

Equipment 
Decontamination 

Excavation 

Note: 

Table 7-1 

Proposed Waste Streams 

SS-61 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050361.01.02 

Waste Stream 

PPE = Personal protective equipment 



Name 

Mr. John Hymer 

Mr. Jim Moore, P.G. 

Mr. Frank Gardner, P.G. 

Mr. Jim Moore, P.G. 

Table 10-1 

Key Personnel and Responsibilities 

55-61 Soil Remediation 
Voluntary Corrective Measures Work Plan 

Holloman AFB, New Mexico 
Bhate Project No. 9050361.01.02 

Project Title/Assigned Role 

Site Manager/SSHO 

Field Team Leader/Senior Geologist 
(Additional Investigation) 

Bhate Program Manager 

Project Manager 

Mr. Brian Muller, CIH, CHMM Health and Safety Specialist 

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

Phone Numbers 

Work: (505) 491-9171 

Work: (303) 929-4840 

Work: (303) 386-6454 

Work: (303) 929-4840 

Work: (205) 918-4000 
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Appendix A-1 

Draft Final Phase I and Phase II 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. 
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DRAFT FINAL 
PHASE I AND PHASE n 

RCRA FACILITY INVESTIGATION REPORT 
SITE AOC-1001 

HOLLOMAN Am FORCE BASE, NEW MEXICO 

Prepared for: 

49CES/CEVR 
Holloman Air Force Base, NM 

and 

HQACC/ESVR 
Langley Air Force Base, VA 

Prepared by: 

Foster Wheeler Environmental Corporation Groundwater Technology 
Government Services, Inc. 143 Union Blvd., Suite 1010 and 

Lakewood, Colorado 80228-1824 2501 Yale Blvd., S.E. 
Albuquerque, New Mexico 87106 

HAFB\AOC 100 I. RPT 

Under Contract No. DACW-45-94-D-0003 

Delivery Order 8, Work Authorization Directive 29 

U.S. Army Corps ofEngineers 
Omaha District 

Omaha, Nebraska 

December 1997 
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Holloman Air Pon:e Base 
RFI ~eport 
Site AOC-1001 

Secti.on Z.O lU'l at Sne AOC-1001 

TABLE2·1 
SOa VAPOR SURVEY ANALYTICAL RESULTS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

JUNE 1996 

m+p ·cn.~ll~ 

unx T,OLV~ XYLEN_ES J::tS UNDECANE 

SAMPLE NO~ (Mg) '~g)' '(m~> IAfi> (Jlg) 

120467 

120513 

2 

<MB 

Revision 0 

0 0 0 0 26 0 26 

l.l2 0.80 0 32 <MB <MB 

Samples analyzed by thermal desorption, gas chromatography, mass selecuve detection 

Only those compounds with concentrations above the method blank are reported in 

table. Method blank "BLKl" contained 0.10 j.lg C11, C 13, and CIS and 0 10 j.lg 

undecane. 

Indicates compound detected at concentration less than method blank concentration 

Micrograms 

December 1997 
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Hoiiom:m Alr Fotee Slls~ 
RFllteport 
.Si~ AOC-1001 

. 
'SAM.PLEID 

1001-DPOl-9-12 

1001-DPOl-15-18 

1001-DPO 1-18-21 

1001-DP02-9-12 

1001-DP02-15-18 

1001-DP02-18-21 

1001-DP03-9-12 

1001-DP03-15-18 

1001-DPOJ-18-21 

I 00 l-DP04-9-12 

1001-DP04-15-!8 

I 00 J-DP04-24-27 

1001-DPOS-9-12 

1001-DPOS-12-15 

I 001-DP05-15-18 

I 00 l-DP06-6-9 

JOOJ-DP06-12-15 

100 1-DP06-18-21 

JOOJ-DP07-9-l2 

IOO!-DP07··15-18 

100 1-DP07 -18-21 

100 I-DP08-9-12 

1001-DP08-15-18 

Revision 0 

TABLE2-2 
I'_.~ •""clitl1</-,1.f'll'·t>l'-~ ~~ ,~ 

SOU. ANALYTICAL RESULTS 
FOR AOC-1001 

HOLLOMAN AFB, NEW MEXICO 
PHASE I RFI, JUNE 1996 

Section 2.0 RFI at Stte AOC·lOOl 

EXP:r.i>'SWES, 
SAMPJ:£ DE:trl'H VOC$ (EPA 82~0A)' , (EPA8330) 

(ft) '(p,~ (Hg/)<g) 

9-12 <RL <QL 

15-18 <RL <QL 

18-21 <RL <QL 

9-12 <RL <QL 

15-18 <RL <QL 

18-21 <RL <QL 

9-12 <RL <QL 

15-18 <RL <QL 

18-21 <RL <QL 

9-12 <RL <QL 

15-18 <RL <QL 

24-27 <RL <QL 

9-12 <RL <QL 

12-15 <RL <QL 

15-18 <RL <QL 

6-9 <RL <QL 

12-15 <RL <QL 

18-21 <RL <QL 

9-12 <RL <QL 

15-18 <RL <QL 

18-21 <RL <QL 

9-12 <RL <QL 

I 5-18 <RL Tetryl 1,000 
TNT 1,000 

De~mber 1997 
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ltollonian f,ir,Pom au~ 
RFl R~port . 
B IC AOC·IOOI 

1001-DP08-21-24 

100 l-DP09A-18-21 

100 l-DP09A-21-24 

1001-DP09A-24-27 

1001-DPI0-18-21 

1001-DPI0-21-24 

100 1-DP I 0-24-27 

TABLE 2-2 (Concluded) 
SOU. ANALYTICAL RESULTS 

FORAOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE I RFI, JUNE 1996 

21-24 <RL 

18-21 <RL 

21-24 Methylene chloride 13 <ll 

24-27 Methylene chloride 17 

18-21 Methylene chloride I 0 

21-24 Methylene chloride 15 

24-27 Methylene chloride 17 

1 Only detected constituents are presented m the table. 
(1) Methylene chloride detected in method blank at 3.86 J.lg/l 

< Indicates compound not detected at or above the RL 
QL Quan6tation lurut 
RL Reporting lumt 
TNT 2,4,6-Trinitrotoluene 
ug!kg Micrograms per kilogram 
VOCs Volatile organic compounds 

Revision 0 
2-11 

Sectloil2 0 RPI at Site AOC-1001 

EXPLOSIVES 
(EPA33l0) 

(p.g/kg) 

<QL 

<QL 

<QL 

<QL 

<QL 

<QL 

<QL 

December 1997 
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• 0 Feet 200 = Scale 

NOTES 
1. ::iPT poll'lh DP-1 through DP-1C •ompled 
6/96; enoty"xed for VOCs p"r EPA. m.lhod 82&0A 
o~ a:.::plcu;lv•• ~r method a.no. 
2 OPT pQints OP-1 1 thro'lgh OP-25 ,ompled 
5/97; onolrud by rnoblla l~borctory fo,. :tpcel1'le 
hol09anoled VOCa and BTEX per EPA mtu1ifled 
metk<ld 8010/8020. 

3. W.Hs UWA.OC-1 thrnugh lo!WAOC-J. sompl.,.d 
5/97; orto1'1'2:ed Dy flxed-ba~e lcborolory (<ff 

VOCs p•r (PAt. method 8010/8021.\. 

•· Samplo:~ cor'!.talned 10-17 ug/kg me11'\y'-n• 
( chlortdo c:~ susp•cted loboratry cQntOf'nln:Jrri, 

( 

LEGEND 
+ LF -29 J.Aonitoring Wells 

+ AOC-1001 Monitoring Wells 

& Piezometer 

e DPT Soil Boring and 
Groundwater Monitoring 
Points (Phose I RFI) 

OPT Soil Boring ond 
Ground...,.oter Monitoring 
Points (Phose II RFI) 

Fence 

8 = Benzene 
T = Toluene 
E = Ethylbenzene 
X = Total Xylenes 
1 ,2-DCA = 1 ,2-Dichloroethon~ 

11-12 n. = Scmplo Depth 
NS = Not s:ompled 
ND = Not detected 

Concentrations in micrograms 
p~r liler (ug/1) 
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Holloman Air Force Base 
RFI ~epqn 
S1~.AOC·lOO! 

Se1:tion Z.O RFI at Site AOC-1001 

TABLE2 .. 3 
SOIL ANALYTICAL RESULTS 

FORAOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE U RFI- MOBILE LABORATORY 
l\1.AY 1997 

--· - voes 
, $'A'M:f:itt DEmJ . CEPAJ•f~~~!0/802{}) 

SAMPLEID ' ,(ft) (ht ' " 

AOC-1001 DP-11 16-19 16-19 ND 

AOC-1001 DP-11 16-19DUP 16-19 ND 

AOC-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-1001 DP-16 12-15 12-15 ND 

AOC-1001 DP-17 14-17 14-17 ND 

AOC-1001 DP-18 19-22 19-22 ND 

AOC-1001 DP-18 19-22DUP 19-22 ND 

AOC-1001 DP-19 No Sample NA 

AOC-1001 DP-20 No Sample NA 

AOC-1001 DP-22 11-12 11-12 Benzene 29.4 
Ethylbenzene 6.54 
Xylenes 2 03 

AOC-1001 DP-23 17-20 17-20 Benzene 0 36 
Xylenes 0,07 

AOC-1001 DP-2417-20 17-20 ND 

AOC-1001 DP-25 No Sample NA 

Only detected constituents are presented in the table 

DUP Duplicate sample 
mgtkg Milligrams per kilogram 
NA Not analyzed 
ND Not detected at the detection !unit 
VOCs Volnule organic compounds 

Revision 0 
2-14 
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Holloman Air Force Base 
RF1 Report 

Section 2.0 RFI at Site AOC-1001 

S1te AOC-1001 

Rev1sion 0 

TABLE2-4 
' SOIL ANAL vTICAL' RESULTS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASED RFI- FIXED-BASE LABORATORY 
MAY1997 

VOCs' 
SAMrlili: l>)l:JtOI (EPA 8()lW&02lA) 

. m*) SAMPLEID 

AOCIOOlDPll 

AOC1001DP18 

MWAOC-1 

MWAOC-2 

MWAOC-3 

MWAOC-4 

< 
1,2-DCA 
RL 
ug!kg 
VOCs 

(ftL 

16-19 <RL 

19-22 <RL 

30-32 <RL 

20-22 benzene 

18-20 benzene 
toluene 
ethylbenzenc 
xylenes 
1,2-DCA 

15-17 <RL 

Only detected constituents are presented in the table 

Indicated compound not detected at or above the RL 
I ,2-Dichloroethane 
Reporting limit 
Micrograms per kilogram 
Volatile organic compounds 

2-15 

32 

330 
24 
7.4 
85 
37 

December 1997 



( 
Houurnan Au Force Base 
RFI Report 
Site AOC-1001 

. .AN.ALYl'.ES 
•• > 

' 

1001-
Gl'Dl ' 

VOCs- EPA Method 8260A (llgll) 

Benzene <5.0 

Ethylbenzene <5.0 

Toluene <50 

Total xylenes <5.0 

1 ,2-Dicbloroethane <5.0 

. 1001-
GPOZ 

7,200 

890 

<5.0 

13 

<5.0 

Explosives - EPA Method 8330 (p,g/1) 

All constituents I <QL_ I <QL 

{ 

TABLE2-5 
GROUNDWATER ANALYTICAL RESULTS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE I RFI, JUNE 1996 

1001- 1001- 1001- 1001-
GP03 GPQ4 G.PU5 Gl'06 

3,400 96 <5.0 6,000 

<5.0 <50 <5.0 <50 

<5.0 <5.0 <5.0 <5.0 

31 <5.0 <50 18 

<5.0 <5.0 140 <50 

<QL <QL <QL <QL 

Only detected constituents are presented in the table. 

< 
QL 
J.lg/l 
VOCs 

Revision 0 

Indicates compound not detected at the stated reporting limit or quantitation limit 
Quantitation limit 
Micrograms per liter 
Volatile organic compounds 

2-17 

SectiOn 2.0 RFI at Site (...A.:-1001 

1001- 100'1- 1001- t01t1-
GP!l7 ~8 GP09A GPltJ 

1,900 570 80 <5.0 

<5.0 <5.0 <5.0 <50 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5,0 

<5.0 <5.0 18 <5.0 

<QL <QL~CL~QL ___ , <QL 

December 1m 
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Holloman Air Force Base 
RFI Repon 
Site AOC-1001 

14NA}.Yl'ES AOC-Ul&t 
GP-11°' 

' 

AOC-.1001 
GP-ll.D11P 

TABLE 2-6 
GROUNDWATER ANALYTICAL RESULTS - DPT POINTS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE IT RFI, MAY 1997 

AOC-l~OJ AOC-1Uet1 .AOC-1001 AOC-lt)l}l AOC-1~01 A:OC-
GP-12 GP-12Du~ GP-13 GP-14 GP-tstt> 1601(%) 

~ .GP~l6 

VOCs -EPA Method 8010/8020 (Jtgfl) (Mobile Laboratory) 

Benzene 7.9 10.1 1,900* 2,200 704 1,420 2.8 4,080 

Ethylbenzene <1 <1 <1 <50 <1 <1 <1 308 

Toluene <1 <l <1 <50 <1 <1 <1 2,600 

Total xylenes <] <I <1 <50 49 30 <1 2,400 

1,2-Dichloroethane 87 104 118* 102 47 60 38 178 

T richloroethene <1 <1 <1 <50 <1 <1 5.6 <l 

Explosives- EPA Method 8330 (Jtg/1) (Fixed-Base Laboratory) 

All constituents J~ND NA ND NA ND ND ND NA 
-

RevlSlon 0 

2-18 
( 

Secuon 2.0 SI at Site AOC-1001 

'. 
AOC-!OO:i AOC-1001 .AOC.,.iOOi 

GP-17 GP-18 GP-lBDup 

3,900 <1 <1 

40 <1 <I 

<1 <l <1 

17 <1 <1 

315 <1 <I 

<1 <1 <1 

NA NA l_ NA 

December !997 



Ho,o.....m Air Force Base 
RFI Report 
Sne AOC-1001 

ANALYrES 

( 

TABLE 2-6 (Continued) 
GROUNDWATER ANALYTICAL RESULTS- DPT POINTS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE ll RFI, MAY 1997 

'AOC<lOftt 
' . 

.A00..1001 'aoe-too-l .A:OC-1001 AOC-1001 
G-P-19 QP ... :to . G-P-12 ' G-P-ll : G.P.a4 

VOCs -EPA Method 8010AJ8020A (p.gll) (Mobile Laboratory) 

Benzene 922 59 8,640 640 5,100 

Ethylbenzene 336 <1 523 140 230 

Toluene <1 <I 3,620 460 1,030 

Total xylenes 6 <1 1,140 940 3,800 

1 ,2-Dichloroethane 13.1 <1 310 21 288 

Tricbloroethene <1 14 <80 <l <20 

Explosives- EPA Method 8330 (.u.g/1) (Fixed-Base Laboratory) 

RDX NA NA 35 NA NA 

Nitrobenzene NA NA 74 NA NA 

1,3,5-Trinitrobenzene NA NA 13 NA NA 

Tetryl NA NA 1.6* NA NA 

• All otber constituents NA NA ND NA NA 
~ 

Rev!Slon 0 

2-19 

Section 2.0 SI at Sue {~~-1001 

AOC..10ft1 . 
G-P-25 

<1 

<1 

<1 

<1 

<1 .. 
<1 

NA 

NA 

NA 

NA 

NA 

December 1997 



Holloman Alr Force Base 
RF!Rcport 
Site AOC-1001 

ReviSIOn 0 

* 

(1) 

(2) 

< 
NA 
ND 
}.lg/l 
VOCs 

TABLE 2-6 (Concluded) 
GROUNDWATER ANALYTICAL RESULTS- DPT POINTS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE llRFI, MAY 1997 

Concentration is estimated 

Only detected constituents are presented in the table. 

Section 2.0 SI at Site AOC-1001 

Spht samples also analyzed at fixed-base laboratory (EPA 801 0/8021A) Compounds detected include (~-Lg/1): 

12E::ll 
methylene chlonde 
chloroform 
1,2-DCA 
benzene 

3.6 
1 1 
57 
1 4 

DP-15 
chloroform 
1,2-DCA 
1,1-DCA 
TCE 
1 ,3-dichlorobenzene 
1 ,2-dichlorobenzene 
benzene 
ethlybenzene 

0.24 
5.3 
0.41 
14 
I.l 
8.9 
4.6 
0.21 

Sample also analyzed for gasolme, diesel, and oil by Modified EPA Method 80 15 (mobile laboratory) Only gasoline detected at 
41,000 J.Lg'll. 

Indicates comp01.md not detected at the stated reporting limit. 
Not analyzed 
Not detected to the sample detection hmit 
Micrograms per kilogram 
Volatile orgaruc compounds 

2-20 
( 
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Hollonian A1r Force Base 
RFI Report 
Sire AOC-IOQI 

Section 2 0 SI at Sne AOC-1001 

TABLE2-7 
GROUNDWATER ANALYTICAL RESULTS- MONITORING WELLS 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

PHASE U RFI, JUNE 1997 

WALYr.Jts ' MW-l9-o5J MWAOC-1 MWA:OC~zl MWAOC~31 MWAOC-4_1 MWAOC~ llP 

VOCs- EPA Method 8010/8020 (}lgll) 

Benzene 46 <RL 0.43 11,000 

Toluene 0.81 <RL <RL 2,300 

Ethylbenzene 0 76 <RL <RL 65 

Total xylenes 0.89 <RL <RL 5,800 

Chloroform 0.26 <RL 2.5 3.6 

1,2-Dichloroethanc 210 <RL 1.8 940 

I ,2-Dichloropropane 040 <RL <RL 1 6 

Dibromomethane 0.30 <RL <RL 6.8 

cis-1,3- 0.27 <RL <RL <RL 
Dichloropropene 

trans-! ,3- 0.22 <RL <RL <RL 
Dtchloropropene 

Chlorobenzene 0.65 <RL <RL <RL 

Chloromethane <RL <RL 0.22 <RL 

1,1-Dichloroethane <RL <RL 1.1 <RL 

Trichloroethene <RL <RL 45 1 8 

1,3 -Dichlorobenzene <RL <RL 1.9 <RL 

I ,4-Dichlorobenzene <RL <RL 1.2 <RL 

I ,2-Dichlorobenzene <RL <RL 5.3 <RL 

Chloroethane <RL <RL <RL 54 

Bromoform <RL <RL <RL I 6 

Only detected constituents are presented in the table. 

< 
DP 
RL 
voc 
Jlg/l 

Indicates compound not detected at the stated reporting limit 
Duplicate sample 

ReVISion 0 

Reportmg Lunit 
Volatile orgaruc compounds 
Micrograms per liter 

2-21 

29 2.2 

<RL <RL 

0.53 <RL 

2 32 3.2 

0.52 0.29 

38 3.4 

<RL <RL 

<RL <RL 

<RL <RL 

<RL <RL 

<RL <RL 

020 <RL 

<RL <RL 

<RL <RL 

<RL <RL 

<RL <RL 

<RL <RL 

<RL <RL 

<RL <RL 
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Feet 200 0 

ANALYSES 
l. lotW-29 woUs (excapf Mw-29-05) somp!~ 
11/9J.. 

2. OP-1 through OP-1 0 ~ompled 5/96 and 
l:lna.lyzed tor VOCs p« EPA 8260A end 
~r:tplo•l\ifl' per EPA 8330. 

3. OP-11 through OP-25 scmp!6d 5/97 end 
onaiy.zed for VCC3 per EPA 8010/8020 (mobUe 
lcboro1ory). Potnh OP-11, 12,15,14,15, ond 22 
ablo c:moiyz:Gd for eKploslv.~s per EPA JT'Iethod 
835() (fh:ed-bc:~se loborotory). OP-22 contolo•d 
(u$1/1): ROX = 35; Mltroben:~:ene = 7 ,4; 
1,3.!1-Trtnltr-ob.n:zen• -= 13; lc!ryl = 1.6 
(estimated). N<1 otl'ter exploslv.s detecicd 

.f. W:.e.nltoring well.s ~W-2S-OS and 1.4WAOC-l 
tnrough I.CWAOC-.4. sampled $/97 ond onclyze<l 
ior VOC:s per EPA 8010/8020 (Hxed-bo­
l<~bor<~:tory). Results shown of'lly for BTEX, 
1,2-DCA, Ol'\d TCE; ••• Tobie 2-7 for other 
detected VOC$. 

LEGEND 
-+- LF-29 ~onitoring We!ls 

+ AOC-1 001 Monitor-Ing Wells 

b Piezometer 

e DPT Soii Boring and 
Groundwater Monitoring 
Points (Phase 1 RFI) 

OPT Soil Boring ond 
Groundwater Monitoring 
Points (Phose II RFI) 

Fence 

4000 Benzene lsocontour (ug/l) 
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T o!uene 
Ethylbenzene 
Total Xylenes 

VOCs = Volatile Organic Compounds 
TCE ::: Trichloroethene 
1 ,2-DCA ::: 1 ,2-0ichloroe+hane 

NS ::: Nor sampled 
ND = Not detected 

Concentrations in mic .. cg,..c~s 
per liter (ug/1) 
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Figure 2-4• Groundwater Analytical R suits cug/0 
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Holloman Air Force Base 
RFI Repo11 . 
Site AOC-1001 

Wi!ll 

MW-29-01 

MW-29-02 

MW-29-03 

MW-29-04 

MW-29-05 

MW-29-06 

MW-29-07 

MW-29-08 

AOC-MW-1 

AOC-MW-2 

AOC-MW-3 

AOC-MW-4 

PZ-01 

PZ-02 

PZ-03 

PZ-04 

DTW 
NA 
NM 
roc 

Revision 0 

TABLE 2-8 
GROUNDW A. TER LEVEL DATA 

FOR AOC-1001 
HOLLOMAN AFB, NEW MEXICO 

1996-1997 

TOC 
EXev.Jrtton (ft) 

4103.42 

4097.81 

4097 14 

4098 54 

4101.70 

4101 94 

4098.56 

4100.72 

4110 06 

4103.11 

4098.41 

4095.41 

4104.17 

4110 08 

4103.10 

4100.64 

Depth to water 
Not analyzed 
Not measured 
Top of casing elevation 

" 
DTW(ft) 

61Z4J96 6/5797 

25.71 24.85 

21 41 NM 

19.93 19 34 

20.90 20.26 

23 59 23 00 

24.07 23.45 

21.40 20.79 

23.69 23.08 

NA 30.69 

NA 21.90 

NA 18.27 

NA 14.22 

NA 25.41 

NA 30 34 

NA 22.72 

NA 21.13 

2-25 

Section 2.0 Slat Site AOC-1001 

Grmm(lwmr,Efevation (ft) 

6124196 615191 

4077 71 4078 57 

4076.40 NM 

4077.21 4077.80 

4077.64 4078.28 

4078.11 4078.70 

4077.87 4078.49 

4077.16 4077.77 

4077.03 4077.64 

NA 4079.37 

NA 4081.21 

NA 4080.14 

NA 4081.19 

NA 4078 76 

NA 4079.74 

NA 4080.38 

NA 4079.51 

December 1997 



( 

c 

r· 
\. 

... 
~ 

-+ 
4078.00 

NIA 

<? 

t 
N 

• 
0 Feel 200 

= 
Scole 

LEGEND 

LF-29 Monitoring Wells 

Piezometer 

D?T Borings and Groundwater 
Semple Points 

AOC-1 001 Monitoring Wells 

Groundwater Elevation in 
Feet AMSL, Meosured 
June 5, 1 997 

Not Meosur-ed 

Approximote Groundwater 
Flow Direction 

..:.-- ----;...=- fence 

0$02-~0W('; (1:200) tl-:2-'-97 

~~:;; ~~.:' -

lr.4W-29-02 

]j 
" 
'~ ,=> 

+ •w 
MW-29-07~ 

+ 
J.077.77 

~111-2g-o3 + . 
(077.80 f\'0 

~ 

0 
Woter 
Tower 

IWW-29-01 

+ 
lAW-29-06 

4078,57 

) .. IIWI.OC-1 • 407S.37 

SWMU 104 
(Former Army 

Landfill) 
(LF -29) 

"<· 

'·A!. 

DP-1.4 

• 
<\~ 
~ 

DP-03 • 

OP-13 

• AZ-02 

.W79 74 

OP-07 

• OP-08 -
~Berm 

OP-Ou 
R 

·-"·/-//'' co' 

-- • · ·-.• ., IIWAOC-~ 
-..... -~- --.4061.19 OP-23 

~ .... .._ ......_~~ 

Flgur 

• DP-UI 

Af'.o of Dlalurb$d V-vetollon1 
1'9"-45 -.edal Photo 

DP-ZO 

• 

WWAOC-2 • '081.21 

2-6• Groundwat r Countour Map 
Jun 1997 

2-27 

u 



-"-'' .... '""'-·-·--· .. ------------------·-----·---------· -----~'' 

\' 
1 

Appendix A-2 

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

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



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 Blvd., Suite 1010 
Lakewood, CO 80228-1824 

Contract No. DACW45-94-D-0003 
Delivery Order 22, Work Authorization Directive 03 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, NE 

August 1999 



N Scale Is Approximate 

l 
SS~1 REMEDIAL INVESnGATION REPORT 

Holloman AH Force Bas"' New Mexico 

Roads U.S. Anny Corp& of Engmeers, Omaha D1str1ct 

Alrfl<tld 
F1gure 1-2 

0 SS~1 Local ton Map 

Installation Boundary 

~ Foster Wheeler Environmental Corpo rat1on 



0 4 I 2 5 I 2 0 0 6 1 0 : 18 FAX 5 0 5 6 7 9 214 8 HOLLOMAN AFB NM 

250 :·······"···· 

20(1 

c: 

~ 150 ;--·. 
c: 
~ 
.!!' 
Q 

1 (}() ···--

~ (' ::>.J 

0;. 

C: 

60 '100 
···-··················-···-···-··-··-··r···-······-----··--·--· 

50 100 

Distance In feet 

Note: Survey completed in March 1999 

150 

@001 

200 
, ............ / 

: 250 

-1 o 

200 

7'5 
69 
64 
59 
53 

21 
Hi 
10 

mV 

~ ... (ii"J ~~:~~ 

~~..;;.:,;~~~ 

f ~~ l:l 

SS-61 REMEDIAL INVESTIGATION REPORT 

Holloman Air Force Base, New Mexico 

U.S. Army Corps of Engineers, Omaha District 

Figure 2-1 

Geophysical Survey and Cultural Features 

Foster Wh991er Environmental Corporation 



MW-2!HJ2 

LEGEND 

Piezometers 

Fencetln<e 

SS-tl1MC">nltorlng Well a 

LF -29 Monitoring W~~ls 

SWMU 104 
Former Arrtrj Landfill 

(LF-29) 

Rl Direct Push Locations 

Phaslt 1 and It Direct Push Locatlons 

Surface Soli and Sediment Samples 

- Buildings 

Roads 

lllilll!l Ge<>phy>lc•l Survey Grid 

tJDP14 
PlOt 

" 

<)OP12 

N 

I 
Scale is Approxtmate 

O DP13 

(}DP<l7 

PZOl .... /.---~,~ 
( • (} OP10 I 

~ DP<l< 
I 

I . 
\ (}0Po9A I 
'·"-. )I SS02 

- ---"' 

I 

I 

(} DP20 

() DP1e 

r~ r 
I 7 I 
I / I 
1 · I 

I ') I I ) I! I L 
~-J 

53~1 FtEMEO!Al INVESTlOAT10N REPORT 

Holloman A1r Fore& 8.as~. N'l'w fohxico 

US Army Corp5 ol EngineerJ;, Om.ah~ D11lr1cl 

FlQUrel-1 

locl'tJon• Sampled al SS-t\1 

~ Fo"" Wh .. l..- E1M1onmontol Colp<Hot,on 



Table 3-l Page I of I 
SS-61 Groundwater Elevation Data Collected in 1996, 1997, and 1999 

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

Well I (feet msl) June 1996 ~----J~neJ997T Aprill999 June 1996 June i997 / Aprill999 

1ss61-MW01 4110 06 -- _j 30.69 _ 30 52 8- __ 4079.37 4079 54 
SS61-MW02 4103 II -- 21.90 22.50 •• 4081.21 4080.61 
---- -
fSS61-MW03 4098 41 - 18.27 19.12 •• 4080.14 4079 29 
SS61-MW04 4095.41 -- 1422 1910 -- 4081.19 4076.31 
SS61-MW05 4097.68 -- -- 16 50 4081.18 
SS61-MW06 4096.32 -- -- 16 10 4080.22 
MW-2'1-01 4103.42 25.71 24.85 -- 4077.71 4078.57 
MW-29-02 4097 81 21.41 -· 20.93 4076.40 4076 88 
MW-29-03 4097.14 19 93 19.34 19.64 4077.21 4077.80 4077.50 
MW-29-04 4098.54 20.90 20 26 -- 4077 64 4078:28 
MW-29-05 4101.70 23 59 23.00 23 02 4078.11 4078 70 I 4078 68 
MW-29-06 4101.94 24.07 - 23.45 23.32 407787 407849 _j 4078.62 --
MW-29-07 4098 56 21.40 20 79 -- - 4077.i~ -4077.77 
MW-29-08 4100.72 23 69 23 08 I -- 4077.03 4077.64 
PZ-01 4104.17 - 25 41 -- -- 4078.76 
PZ-02 4110.08 -- 30.34 -- -- I 4079 74 
PZ-03 4103.10 -- 22.72 -- - I 408038 
PZ-04 4!00 64 - 21 13 I -- -- 4079.51 

Notes 

- = not measured 

msl = mean sea level 

MW = momtoring well 

PZ = piezometer 

TOC =top of polyvmyl chlonde casmg 

pro]ects'ilollss61 nfn\ Tbl_ 31 xis 8118199 

J u 
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Off-Sth::· fIxed Labor.tory Analyses 

l'luue I 

......... 

., 
Analytical Results tor Soli Detections 

Phases I and II RFI Site Cflaracterlzatlon 
(1996 and 19971 

Orfe-tfrd VOC Concentrations 
(IJC/kl() 

I.Z·D1chtorodhute I Etbylbcaunr Toh><ft< I Tot.l XJ'k..e-t 

--~----·--

Mtthylll!'nt' 
Chiem cit-

Oe:tected ErpiOSlYe~ Conceatrattoas 

(Jidq) 

T~ryl J Tri .. trotol-

s~~61-DPOI 9-12!! <RL~ <RLf <RL <RL <RL <RL <RLI <RL 
1ss61-DPOI 15-18!! -- <RL <RL <RL <RL <RL - <RL <RLi ·------m, 
ISS61-DPOI !8-21ft <RL <RL <RL <RL <RL <RL <RL <RLJ 

SS61-DP02 9-12ft <RL <RL <RL <RL <RL <RL <RL <RLJ 

5561-DPOl !5-18ft <RL <RL <RL <RL <RL <RL <RL <RLI 
lss61-DPOl 18-2! fl ---- <RL <RL <RLL <RL <RLI----- <RL <RL <RLI 

SS61-DPOJ 9-12 ft < RL < RL < RLI < RL < RL < RL < RL < RLI 

5561-DPOJ /5-18ft <RL <RL <RL <RL <RL <RL <RL <RLI 

ISS61-DP03 18·21 ft <RL <RL <RL <RL <RL <RL <RL <RL) 

isS61-Df'()4 9-12ft < RL < RL < RL < RL <RL <RL <RL <Rtf 

!SS61-DP04 15-l!ft <RL <RL <RL - <RL <RL <RL <RL <RL 
1SS61-DP04 24-27ft <RL <RL <RL <RL <RL _ <RL <RL <RL 

!SS61-DP05 9-12ft <RL <RL <RL <RL <RL <RL <RL <RL 
1
ss6t-o?os /l-Jsn ____ <RL <RL <RL <RL <RL <RL <RL <RLI 

ISS61-DP0l I 8-21 ft - < RL < RL < RL < RL • < RL -- < RL < RL < RL 

SS61-DP06 6-9ft < RL < RL < RL < RL < RL < RL < RL < RL ----'= _______ ,___ 

SS6l-DP06 12-llfl <RL <RL <RL <RL <RL <RL <RL <RL 

SS61-DP06 18-llfl <RLf <RL <RL <RL <RL -- <RL <RL ~RL 
lsS61-DP07 9-12ft <RLI < RL < RL < RL < RL < RL < RL < RL 

SS61-DP07 l5-18f! <RLI <RL <RL <RL <RL <RL <RL <RL 

SS61-DP07 118-21 ft I <RLI <RLI <RLI <RLI <RLI <RLI <RLI <RL 

ISS61-DP08 ,9-llft I <RLI <RLI <RLI <RLI <RLl <RLI <RLI <RLI 
SS61-DP08 15-IUI <RL, <RL <RL <RL <RLI <RL 1,000 1,000, 

ISS61-DP08 ll-l4ft <RL <RL <RLI <RL ~RL -- <RL <RLI <RLI 
ISS61-DP09A 18-21 ft <RL <RL <RL <RL <RL <RL <RL <RL, 

,

ISS6l-DP09A 21-2411 <RL <RL <RLI <RL <RL 13,000 ~ <RLI 

SS61-DP09A 24-27 ft < RL < RL < RL' < RL < RLI 17.000 <RL < RL 

SS6l-DPIO 18·21 ft <RL <RL <RL <RL <RL~--- 10.000 <RL ~· 
S$61-DPIO 21-24 fl < RL < RL < RL < RL < RL 15.000 < RL < RLI 

ISS61-0PIO 24-27ft . <RL <RL <RL <RL - <RL- ~----- <RL <RL 

On-S•Ie Mobde Lot>ontory Amlyses ___ _ 

Ph ... ll I 
ls_S61·DPII !6-19ft <RL <RL <RL <RL --·-- < -~ NR _____ N~ 
JSS61-DPII (dup) 16-19 ft < RL < RL < RL <RL < <RL ----- NR __ NR 

iSS61·DPI2 !6-19ft <RL <RL <RL <RL < <RL NR NR 

1

1$$61-DPil 18-llft <RL <RL, <RL <RL! < <RL-- NR NR 

SS6l::_!)PI6- 12-llfl ____ <RLI - <RLj <RL --~~1==~-< <RL --- ~ NR 

5$61-DP/7 14-171\ <RLI <RL <RL <RLt < <RL NR 
SS61-DPI8 19-22_ft __ - <RL ~RL <RL <RL <RL <RL ... NRL NR 

SS6/·DPI8(dup) ~9-~-= = <RLt ____ <RL -------~~ ---~ ===~RL ------~=~~ ==~-NR[_-______ N~ 
[SS61-DP22 -~-- _____ 29.400!-- ___ _::RL 6,540 <RLJ ______ 2:?~~ <_~ NR! ---~ 
[sS61-DP23 17-lOft 360 <RL <RL ~-- 70 <RL NR NR 
ISS61-DP14 !7-20ft-----~, <RL <RL ~r-- - <RL <RL "NR----r;;p: 

c lholiomai?'\TbJmda xl~ 811911999 cJb 

.e1of2 
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Analytical Rea r Soil Detections 
Remedial Investigation (Aprll199lt) 

De1ttt~ VOC ConcnJtr-•hom (~) 

r .l-Dtbramo-- \ l,l·Dfddoro- l,l·O.chloro-IEtbyl· lloopn>f011· lo-Propyl-
ttbant bnn:ra-t bnz.-n~ bur:~ ediiM bt-uc:nr ToltloNit 

I 
/

Tnt:hloro­

dlw-M: 

J.U­
TnRM"tb:1J... 
kncme 

II,J,S. 

j~::~~ 

a 1 of 1 

1 
o-Xyka _x,.. ..... 

jss61-DPW __ o-ostt 61 <RLI ~~--- __ :::_RL <RL <RL ~~----:_~I __ :RL <RL <RLI <RLI <RL <RL/ <RL <RL 
!SS61-DP30 8-lOft s• <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <Rl. <RL <RL <RL <RL <RL 

I_;SS61·DP-30 !6-18ft 99 <RLI - <RL <RL <RL ~RL--<RL---~RL 630 1,700-- 760 <RL <RL u.ooo IO,OOOF <RL ---~ 
S$61-DPJ I 4-6 II < RL < RL < RL < RL < RL < RL < RL ___ ::'_ RL < RL < RL < RL < RL < RL ___ <RL < RL < RL < RL 

S$61-DPJI !4-16ft 250 <RL <RL <RL <RL <RL ___ <RL <RL <RL <RL <RL1 <RL <RL <RL <RL <RL <-RL 

SS61-DP32 3-5ft ~ <RL <RL! <RLf--__ <RL <RL <RL <RL <Rl <RL <RL/ <RL <RL <RL <RL <RL <Rj__ 

ISS6i-DP32 12-14 ft <RL <RL <RL! <RL <RL <RL <Rl <Rl <RL ______ _:'RL <RL <RL <Rl ~RL <RL - <RL <RL 

ISS61-SSOI 0-0 5 tl <RL <RL <Rl <RL <RL <RL <RL <RL <RL <Rl. <Rl <RL <RL <RL <RL <RL <RLI 

SS61-SS02 0-0 ~ ft 23 < RL < RL < RL < RL - < RL - - < RL < RL < RL < RL < RL < RL _< RL < RL < RL < RL < RLI 
SS61-SS03 0-05 ft 93 <RL <RL <RL <RL <Rli <RL <RL <RL <RL <RL <RL <RL <Rl <RL <Rl <RL 

SS61-SS04 0-05 ft 33 <RL <Rl <RL - <Rl <RL' <RL <RL -<RL <RL <Rl <RLi <Rl <RL <RL <RL <RL 

SS61-SS05 0-0HI <RL <_RL <RL <RL <Rl <Rl' <RL <RL <RL1 <RL <RL <Rl! <RL __ <RL~-~ <RL --~, 
SS61-SS06 O-{)~ft 31 <RL <RL <RL <RL <Rl <RL <RL <RL! <RL <RL <RLI <RL <RL <RL <RL <RLI 

ISS61-SDOI 0-{)5 ft - 270 <RL <RL <RL <RL <RL ----~r------ <Rl <RL <RL <RL <RLi <RL --<RL <RL <RL <RL 

lss6J-TPOI 13-135 ft 91 <RL <RL <RL <RL <Rl <Rl -<RL <RL <RL <RL <RL/ <RL <RLI-· <RL <RL <RL' 

ISS61-SSOI(d;p) 0-{)51\ ~ <RLI -<RL <RL <RL <RL <RL <RL <RL ___ <RL <RL <RL/ <RL/ <Rl _--;-,U:: <RL <Rll 
SS61-DP31(dup) 4-6ft JJ <RL <RL <RL_ <RL <RL <Rl/ <RL <RL <RL <RL <RLI <RL/ <RL <RL <RL <RLI 

Note:s 

n ~feet 
mglkg ~ molhgrams per kilogram 

< RL ~less than the reporttng ltmll, ana!ytc not detected 
TRPH = total recoverable petroleum hydrocarbons 
~gll;:g ~ mocrograms per lologram 
VOC ;: vo!atJle OTgam:::: comi)Ound 

~o/\Ssti1nfn\Thlndar rls 8/f8J99 
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<RL <R!. <RL <Rl.i <RL <RL <RL 
<Rl, <RL <RL <Rl <RL <RL <Rl. 
<RL/ ---· <RL <Rl. <Rl. <R!. <RL <RL 
<Rl <RL <RL <Rl. <R!. <RL <RL 
<RL <RL <RL <RL <Rl. <RL <Rl 
<RL <RL <Rl. <RL <RL <RL <RL 

-
<RL 065 <RL 016 <R!. 03 <RL 
<RL <R!. <RL <RL <R!. <RL <RL 
<RL < RL <RL <RL <RL -~ <RL 
<RL <RL <RL/ < RL <Rl. <RL <RL -< RL <R!. <Rl. < RL <RL <RL <RL r--- -- -<RL <Rl. <RL <RL <RL <RL <Rl 

-~--

<RL <Rl <RL < Rl <RL <RL <RL 
<RL <RL <RL <RL <RL <RL <RL 
<RL <Rl <Rl <RL <RL <RI.' <RL 
<RL <RL <R!. <Rl <RL <RL <Rl 
<Rl <RL <Rl <RL <RL <Rl <Rl 
< RL <RL <RL <Rl <RL <RL <RL 
<RL <RL <RL <RL <RL <RL <RL 
<RL <RL <RL 

t--· 
<RL <R!. 

f-. 
<RL <RL 

<RL/ <RL <-=tiL <R!., <RL <RL <RL 
<RLI <RL <RL <RL, <RL <RL <Rl..l 
<Rl <Rl <Rl <RL <RL <RL <RL• -------<RL <RL <RL <RL <RL <R!. <R!. 
<RL <RI.l <R!. <RL <RL <:RL <RL 

- ---<RL <RL. <RL 25 0 21 <RL 53 
I 6 <RL 54 36 <Rt. 61 <RL - <RL <RL <RL 0 52 01 <RL <R!. ------

<RL <RL <RL ~ <RLI <RL <RL 

••1·of2 

1.}-- I,._Di<kloro ........... 

<Rt <Rl 
<R!. <Rl 
<RL <R:!. 
<RL <R:L 
<RL <Rl 
<Rl. <R.L 
<RL <R.L 
<RL/ <RL 

:~1 <RL 
<Rl 

<R!. <Rl 
<R!. <RL 
<Rl <Rl 
<Rl <RL 
<RL <RL. 
<RL <RL; 
<Rl <RL! 

<RL <Rl., 
<Rl <RL -
<Rl <RL 
<Rl <RL 
<RL <RL 
<"Rl <R.l 
<RL <RL 
<RL <RL 
<RL <RL 

--~-----

<Rl 
<RL 
<RL 

19 

<RL 
<RL --- ·-·· 
<RL 

<Rl 
<RL 
<:RJ. 

I 2 

<Rl 
<RL 
<RL 

. )'\ \ ' 

"" 



Loc.tiofl l.I~Dkh:So~ i J.l·DI('hlo.--itla:JX 

OfT-Srf<" fnfti L.bon~cory 

An1I)'R1 __ 

Ph~ I 

S$61-DPOI <RL 
$561-DPOZ <RL 
5561-DPOJ <RL 
S561-DP04 <RL 
SS61-DP05 <RL 
SS6!-DPC6 <RL ----------
SS6J-DP07 <RL 
SS61-DP08 <RL 
SS61-DP09A <RL 
$561-DPIO <RL 

On·Srt~ Mobtl-r- Laboratory 

Analysn 

PhaJC [) 

MW-29-05 <RL 
$561-DPII <RL 
$$61-DPJ I (dup) <RL 
SS6l-DPI2 <RL 
S$61-DP\Z (dup) <RL 
$561-DPIJ <RL 
SS61-DPI< <RL 
$$6\-DPll <RL 
SS61·DP 16(o) <Rl. 
SS61-DPI7 <RL 
SS61-DPI8 <RL 
5561-DPIS (dup) <RL 
SS61-DPI9 <RL 
isS61-DP20 <RL 
iSS61-DP22 <Rl'1 

S$61-DPZJ <RLi 

SS61-DP24 <RL 
SS61·DP25 <RL 
SS61-MWOI <RLI 
S$61-MWOl II/ 

:~1 
SS61-MWOJ 

SS6l·MW(}4 
--------·----
SS61-MWCM (dup) <RL 
Notc1 

(•) Als.o Allalyu-d for gu.olme. d1csd. u.d od 
< RL = les3 th411 th(: ~ponmg hm!!. ml-ZIIytc: not dete-cted 

j-lg/L- m1trogrvn$ per htn 

VOC = Yolahlc or-game compound 

c 'holtomenV?n_2 :xl$ 8.1'1&'99 db 

< RL 
<RL 
<RL 
<RL 

140 

<RL 
<RLI 
<RL! 

18 

<RL/ 

210 

87 

104 

ll8 

102 

47 

60 

33 

178 

315 

<RL 
<RL 
13 I 

<RL 
310 

21 

288 

<RL 
<RL 

I 8 

• 940 

38\ 
l4l 

-

Analytical Results for ater Detections of VOCs 
Phases 1 and II RF1 Sote Characteroz:ation 

(199S and 1997) 

DctC'C'Cnl VOC Conc;en,ranoru (Jig}L) 

1.1·""" ...... ~.-1 m·I.J.. tnns•l.J.. 

I PK'klHw~J'C'1""'" D1tbl.ntprwpnv Ltbylbor;m:rrw 

·-· 
I 

-· j 1 ····--
<RL <RLi---~- <RL 
<RL <RLI <RL 890 

<RL <RL <RL <RL 
<RL <RL <RL <RL 
<RL <RL <RL <:RL 
<RL <RL <RL <RL 
<RL <RL <RL <RL 
<RL <RL <RL <RL 
< RL <RL <RL <RL 
<RL <RL <RL <RL 

04 021 022 0 76 

<RL <RL <RL <RL 
<RL <RL <RL <RL 
< RLI <RL <RL <RL 
< RL] < RL <RL <RL 
<RL <RL <RL <RL 
<RL <RL <RL <RL -<RL <RL <RL < RL 
< RL <RL <RL JOB 

' <RL < RL <RL 40 

<RL <RL <RL <RL 
<RL <RL] <RL <RL 
<RL < RL/ <RL !_~ 

< R.Lj <RL 
-· 

<RL <RL 
< RL <RL\ <RL 523 

< RL <RLj_ <RL 140 

< RL ~ <RL 230 

T....._ I T•t.d Xytma 

··-

<RL <RL 
<RL 13 

<RL )I 

<RL <RL 
<RL <RL 
<RL 18 

<RL <RL 
<RL <RL ----
<RL <RL 
<RL <RL 

081 1 0 89 

<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 

----
<RL 49 
<RL 30 

< RL <RL 
1,600 2.400 
<RL ., 
<RL <RL 
<RL <RL 
<RL 6 

<RL <RL 
3,6201 !,140 

460 940 

1.030 3,1100 

=:iRiJ ------
<RL <RL <RL <RL < RL' 
<RL <RLT <RL <RL <RL <RL 
< RL' <RL 

<lll ~ <RLt-- < RL/ 
16 < R~j_ < RL 

1
----:-.-=-=- 65 5.8001 2,300 

<RL <RL! <RLj 2 J21 

--- :~~----·-·--- ___ <a~-
-

<RL ---~-~J - <RLj J 2 

"2 of2 

Mdlop... 
Chlo ..... TnchJo~ 

·------
<RL <RI 
<RL <RI -
<RL <RI 
<RL <RI 
<RL <RI ----
<RL <Rl 
<RL <Rl 
<RL <Rl 
<RL <RL 
<:RL <RL 

<RL c;RL 
<RL <RL 
<RL <RL, 
<RL <RL 
<RL <RL 
<RL <RL 
<RL <RLj 
<RL 16, 

<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL 14' 

<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL .s 

-~---------

<RL IS 

<RL <RL 
<RL <RL 
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Analytical Results for Gro.; Detections of Explosives 
Phases I and II RFI Site Charactenzatron 

(1996 and 1997) 

Duetted Exptosrve Concndnhan$ {Jig/L) 

Loutirm N""'~ 

Off·Sne F"IJt"d Labonlory 

An.alys~----
Pbuc I 

S$61-0POI <RL 
SS6i·DP02 <RL 
SS61·DPOJ <RL 
SS61-DP04 <RL 
SS61-0P03 <RL 
SS61-DP06 <RL 
SS61-DP07 <RL 
SS61-DP08 <RL 
SS61-DP09A <RL 
SS61·DPIO <RL 

Pbat<ll 

MW-29.03 <RL 
5561-DPII <RLI 
SS61·DPII (dup) <RL 
SS6!-DP12 < JU.I 
SS61-DP12(dup) <RL 
~l-DPIJ <RL 
SS61-DP!4 <RL --·-··-----
SS6l·DPI3 <Rl 
SS61-0P 16 (a) <IU. ---
SS6l-0Pl7 <RL 
SS6l-DPII <RL 
SS61-0PIK (dup) <RL 
SS61·DP19 <RL --·-
SS6l·DP.ZO <IU. 
SS61-0P22 74 

SS6l-DP2J <RL 
SS61-DP24 <RL 
SS61-DP23 <RL 
SS61-MWOl <RL 
SS61-MW02 <IU. 
5561-MWOJ <RL 
SS6!-MW04 <RL 
SS6t-MW04 ~ _ 

-- -- __5_~ -
Notes 

{a) Aho an•lyz:t:d for ga:sohne, d•e.set. and oil 
< RL ., less than lhe n:pomng hmn:. analyte n011: dc(«.tc.d 

pgll .,.. miC:rograms per httr 

RDX 

\.) 

I Tt<ryl I,).S.T....,......_ 

<RL _i@ <RL 
<RL <RLi·---~ 

<RL <RL <RL 
<RL <RLI <RL 
<RL <RL <RL ____ .., 
<RL <RL <RL 
<RL <RL <RL 
<RL <RL <RL 
<RL <RL <RL 
<RL <RL <RL 

<RL <RL <RL 
<RL <RL <RL 
<RL <Rl -----;-RL 
<~ <RL <RL 
<RL -· <RL <RL 
<RL <RL <RL 
<RL <RL <RL 
<RLI <RL <RL 
<RL_i ___ ~ 

1--
<RL 

<RL <RL <RL 
<RL <RL <RL 
<RL <RL <RL 
<RL <RL <RL 
<RL <RL <Rl ------

JS I 6 IJ 
<RL <RL <RL 
<RL <RL <RL 
<RL <RL <Rl 
<RL <RL <Rl 
<RL <RL <RL 
<RL <Rti <RL 
<RL <Rll <RL 
<RL <RL <RL 

e 1 of 1 

u 



: : 

LA-cation 

i ) 

I ,.._lknyl- ' trn-Bo<y~ 
~ braZtM botnzn.t!' 

! 
SS61-DP26 2,9001 <RL <Rl 
SS61-DP27 6.900 1 <RL < Rl.i 

SS61-DP18 4.(0 <RL < RLj 
SS61-DP29 <Rl. <RL <RL 
SS61-DP30 15,000 <RL <RL 
5561-0PJI 8,700 <RL <RL 
SS61·DP3l 18,000, l! <RL 
SS61-DPJJ 19,000 <RL <RL 
SS61-DPJ4 3.100 <RL <RL 
SS6l-DPJ5 89 II 6 

~$1;!-01'36 <RL < RL <RL 
SS61-D?J7 <RL <RL <RL 
SS61-MWOI <RL <RL <RL 
SS61-MW02 7 <RL <RL, 
SS61-MWOJ 8,200 <RL <RL 
SS61-MW04 <RL <RL <RL 
SS61-MW05 <RLI <RL <RL 
SS61-MW06 14.0001 < RLI <RL 
MW-29-02 <RL <RLI <RL 
MW-29-0J <RL <RLj <RL 
MW-29-0l «O <RL <RL 
MW-29-06 <RL < RL <RL 
SS&l-MWG4D <RL <RL < RLI 
SS61DP31WD 14.00() <:Rl.( <RL! 

Notes 
)lg/1. = mocrograms per hter 
< RL =less than the reportrng ltmtt. analyte not detected 

VOC = volatile organ tc compound 

f"'O8d"SV>ollss6 1nfn1 Tbindat :ds IJ/19(1999 

l..l·Dlbro111o-
Chlorof•rnr tilla:JS~ 

<RL <RL 
·- --

<Rl. <RL 
<Rl. <RL 
<RL <RL 
<RL 1.400 
-~ <RL <RL 

<RL 49 

<RL JIO 

<RL <RL 
<Rl. <RL 
<RL <RL 

s <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RLi <RL 
<RL <Rl. 

9 <RL 
<RL <RL 
<RL <RL 
<RL <RL 
<RL <RL 

s-5 
Analytical Results oundwater Detections 

.e1off 
Remedial Investigation (Aprll1999) 

Odect~ VOC ConcentntJonJ (J.lC/L) 

=I I I ·~~ I.,.J,5-

l .1-(}MhJoro- 1..2-Du~.bJoro-. [tbyl- hopropyl- Trkb.lo.,._ TniM'f.hyt- TriiDttliiJI-
bnu:tne- dhuw btm:ront benz.coc T.tanur dh~ne bra~ ,..,_ .... x,.~ear m,~XJIItDd 

< RLI < RLI <RL <RLJ <RL < RL <RL <RL <RL <RL <Rl 
-------1 

<RL <RL ___ <RL 1,700 <RL 2.000 <RL: <RL <RL I,SOO 2,4()jl 

<RL <RL < Rl. <RL < RL 6 <RLt <RL <RL } ~ 

<RL <RL <RL <RL <RL 3 <RL <RL <RL <RL <Rl 
<RL <RL 1.700 S,400 < RL lO,OOO <RL 1,100 <RL },100 7,400 
<RL <RL 670 1.~00 <RL ~ <RL <RL <RL 640 1,100 

<RL <RL 1,100 3,300 S3 1.200 <RL <RL <RL S30 1,400 
<RL <RL 7SO 6SO 27 1-4,000 <RL <RL <RL 1,600 },Jl)O 

<R1l <RL 1,400 1,100 <RL 600 <RL 1,600 940 2,100 s,1oo, 
<RL <RL 296 1.900 94 J <RL <RL <RL 9' <RL: 
<RL <RL <RL 3 <RL <RL 16 <Rl. <RL <RL <lll.. 
<RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL 
<RL <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL 

9 <RL J <RL <RL <RL 34 <RL <RL <RL <Rl 
<RL <Rl. <RL <RL <RL 900 <RL <RL <RL 710 1,200 

I--· 
<RL < RL <RL 94 <RL <RL <RL 24 u 5 IJ 
<RL <RL J 1>6 <RL <RL <RL <Rl. <RL <RL <RL 
<RL <RL[ 1,300 2,600 <RLI 6,800 <RL 1.400 <RL 3,300 7,500 

<RL 27i <RL <RL <RL <RL <RLi <RL <RL <Rl. <RL -----<RL <RL <RL <RL <RL <RL < RL <RL <RL <RL <RL 
<Rl.l 190 <RL 640 <RL <RL <RL <RL <RL <RL <RL 
<RLI <RL <RL <RL <Rl. <Rl. __ <RL <Rl. <RL <RL <RL 
<RL <RL <RL 160 <RL <RL <RL 41 21 B 2J 
<Rl. <RL 1,900 3,400 <RL 1,900 <RL 1.100 <RL I.B~ 3,300 

---
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l60 

Sample depth interval 
in feet below ground surface 

sample L ocat1on 

,/ 

s~-~~ 
TRPH 1 23 

/ 
Analyte Analyte concentration 

Piezometers 

SS~1Monitonng Wells 

L~ -29 Monitoring Wells 

D1rcct Pus.h Samples 

Surlace Soil and Se<llment Samples 

El Bulldmgs 

Roadt 

15-UI 

"'"' 

.J 
! 
I 

N 

I 
0 200 400 Feet 
~~'iiiliiiiiiiiiiiioiiiiiiiiiiii 

Scale is Approximate 

O·OS 

23 

nn 

Notes 

Analyte concentration for VOCs are presented m 
m1c;r_qgrams f:>!lJJi11Qg@'!1_(~g/l<g) __ II3P_Hs9!'i"'.Ctrjl_t~ons 
are presented 1n mill1grams per kilogram (mgJkg) 

ND- Ana lyle not detected 

NS- Location nol sampled 

SS~t REMEDIAL INVESnGAnON REPORT 

Holk>man AJr ForcE" B>l&e, New Me::oco 

US Army Corps ol f:ngme@~. Omaha D!&lnct 

Ftgur95-1 

D"1rlbul1on or voca. E:~.ploa•vu, iillnd TRPH Oet~teled 111 5otl 

During lhe 1999 Rl and Prewoua lnvestlgahona 

~ """" WhNitl !nwonmontal Cofl)OIJIIM 
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-
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" --· ;::::t:::::----t-::::-­
"" 

1(1\(0upl 

............. 

.. .... 

Sample location -
'"" SS02 ~~-

TRPH I n 

- -Analy1e --- -Analyle coooentmllon---

LEGEND 

Pla.zometers 
N 

I Fence line 

SS-61 Monitoring Well& 

.. LF-29 Monitoring Well3 

(} Direct Push Samples 

IJII Butldlng5 Scale is Approximate 

Roads 

.. 

- -
. .. 

Notes 

Analyte concentrations are presented 

-'~ m~g~~1._per li~(ug/L) 

All groundwater samples were 
collected from the upper port<on 
(less than 10 feet) of the shallow 
water-beanng zone 

NO - Analyte not detected 

NS- localion not sampled 

SS-91 REMEDIAL INVESTIGATION AE'PORT 

Holloman Au Foroe- 9aH. New Me.~~; !CO 

U.S Anny Corpt of Englne·~HIJ, Ornaha Ots.lnr:l 

Ftgure 5-2 

Dtslnbuuon ol VOCs and E•plo.SJVes Oele<;l&d 
in Groundwater During the Phaae I and 

Phu.e II RFI Site Chiiractem . .aoon 
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-~ ... --
Sample Location 

Analyt• 

SSO> I 
.TRPHf- 2J 

LEGEND 

Analy1& concentTation 

Piezometers 

Fenceline 

SS·61 Monitoring Wells 

LF -29 Monitoring Wells 

Dir~l Push SiJmples 

Surface SoH and Sediment Samples 

till Buildings 

Roads 

• 

---

N 

l 
Scale ts ApproXImate 

!J•l~e 

Notes 

Analyte concen\rattons are presented 
tn m1crograms per hter (ugll) 

All groundwater samples were 
collected from the upper portton 
(less than 10 teet) of the shallow 
water~beanng rone 

NO- Analyle not detected 

NS- Localion not sampled 

SS-61 REMEDIAL INVESnGATION REPORT 

Holloman Au For~ B.aG(I. New Me~1co 

IIOOiO..,l 

U.S Army Corps ol Engineer,., Omaha Ois1nc1 

F1gure 5..J 

01~lnbution ol VOCs Del edt<! 1n 
Groundwater Ounng the Rl jApnl 199~) 

~ Foil" Wh .. I.,Env•mnm•nJal CO'J'O"I•on 



I.IW-29-0B. 
N.S" 

MW-29-02. 
NS 

MW-29-07i$> 
NS 

LEGEND 

• t.IW-29-01 
N.f 

DP-14 
• 

e OP-12 

t-~~~~--"-----~-lF=29"MONITOR-\IUCLOCA110N~~-- - - ~~-~--- --~­

~ SS-61 NONITOR \\ELL LOCA110N 

e DIRECT PUSH S.WPLES 

............_ F'ENCE UNE 

-- C/?L GROUNDWATER CONTANINANT CONTOUR 
CONCENTRA110N IN u~;t 
(DASHED ~ERE INFERRED) 

lo/0 ANAl. YTE NOT DETECTED 

NS NOT SANPL£0 

CRL CER11F1ED REPOR11NG UMIT 

,,. 

NOTES: 

ANAL 'r11CAL RESUL iS ARE PROIAO(O FOR 
SA~PL£5 COLLECTED FROM Tl1E UPPER 10 
FEtT Or lli( SHALLOW WATtR-BEARING 
ZONE IN JUNE 1997 



MW-29-02~ 
NO 

~ MW-29-06 
NO 

t-IW-29-05 
/'--

/~ ~ \,#0 
/ ~ 

t lF-29 ~ONITOR 1\!ll LOCA~ON 

-$- SS-St ~ONITOR 'lltll LOCA~ON 

--CI?L 

CI?L 

• OIRECT PUSH SM..IPLES 

FENCE UNE 

GROUNOWA TER POTElnlO~E~IC CONTOUR 
CONCDHRATION IN u9/L 

(DASHED WrlERE INFERRED) 

CERTlFlEO REPOR11NG U~IT 

NO ANAL YTl: NOT DUECITD 

NOTE: 

TOTAL BITX PRES(NTIED REFUCT ANALYTlCAL 
RESULTS FOR SAMPL(S COUI:CTED fROJrJ n~E 
UPPER I 0 fUT OF lHE SHALLOW 
WAITR-BEARING ZONE IN APRIL 1999 

t 

,-------~=---------~-------------------------· 

FOSTER ~ WHEeLER 
!NVIRONM!NTAL CORPORATION 
O£SICNED: C.BI(NIUUS 
OIWl£0, L~SU: 
CHECKED: 
APPROVED' 
FllE: EHOI.FGOJ.DWG 

DATE: 
~fi' 7/~/99 
DATE: 

SS- 61 REMEDIAL INYESTIGA TION REPORT 
U.S. ARMY CORPS OF ENGINEERS, 

r---c~---=O:.::M.::.A.::.H::_A:_.::.D:.::IS:.:..T:..:.RI:.::C:.:..T ____ -J FIGURE 
HOLLOMAN AIR rORCE BASE, NEW MEXICO 

TOTAL BTEX GROUNDWATER PLUME S-S 
FOR APRIL 1999 



HTRW DRILLING LOG DISTRICT I HOLE NO. 
OMAHA SSfoi-J)P52b 

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF L 
FOSTER WHEELER ENVIRONMENTAL 
CORPORATION 

Alliance Environmental, Inc. 

3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM <Se en:::' 8 01 l. 0 I Y'J. 10 1003 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

~&- C2eo~ WiD 
7. SIZES AND TYPES OF 

I, z.S '' 
8. HOLE LOCATION 

DRILLING AND SAMPLING 
~ff- pf- ~i ld4..-t.~ l DO 3 EQUIPMENT ~ ... W..I... ............... 

~~ ..... ~8.?.:?. .......................... 
9. SURFACE ELEVATION NA ····················································· 
10. DATE STARTED 

11. ~~7 ;J1LETED 
····················································· YI'1)Si 

12. OVERBURDENT~CKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

J-.1 /A N A 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

Jtl It j\/A-
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

2(o ++- f\Lt+ 
18. GEOTECHNICAL SAMPLES DISTURBED I UNDISTURBED 19. TOTAL NUMBER OF CORE 

none N/A N/A BOXES: NIA 

20. SAMPLES FOR CHEMICAL voc METALS OTHERS OTHERS OTHERS 21. TOTAL 
ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) CORE REC. 

SS(o \-l>P~Co \N 8d-lo0 tVA- NA NA- NA %100 

N~ 017L'f 2< ~ ' 22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 

:a~~N=CTOR :_, 
A~~~ X --- (S~FY) I 

:f!J!r J 
\ 

LOCATION SKETCH/COMMENTS: '"""""'''JW II •v 

~ 
-
I ' 

IU03 -o;=.-

' 

___.----l 
~~ 

~ 
S04b 

I 

~~ DP-d0 -

--



PROJECT#: 

5155.0022.0003.HOOOO 

SITE: 

HTRW DRILLING LOG DISTRICT 

SS-61, Holloman AFB, NM 

OMAHA 
1. PROJECT# 2. INSPECTOR 

5155.0022.0003.HOOOO Q I l 
~""lc 

ELEV. DEPTH FIELD SCREEN USGS 
(feet) RESULTS CLASS. 

? 

lo 

1"1. 

f 
o'-18 

MATERIAL 
DESCRIPTION 

t'Jo SA-tv\ PL E... 

LOCATION: 

ss eo\- DP2fo 
LOCATION: 

ss (a{ 

SHEET _zOF~ 

COMMENTS 

13<!'0 -

14 
J) l"l u ' s !(Crt- C:\H I C-0 !+- cdr I ""b 

K 
'v 

l5 

20 
(),0 

2S.o 

1--------------



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA S'e:>~\D~2.1-
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF ~ 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

,h-<;, t<:4?~ d ~" ";)_ SS-61, Holloman AFB, NM S5 (Q I tcm 1 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

O'EoM-- C, Q6 pro~ 4!1.Hqo 
1. SIZES AND TYPES OF 8. HOLE LOCATION 

DRILLING AND SAMPLING 

.. J.:.~-~:. .. ~-~::.-~.\ ............. 
~ A,\:1~ 

EQUIPMENT 

&O'f~ .. W../ ... ~.~.$. ...................... 
9. SURFACE ELEVATION 

...................................................... 
10. DATE STARTED 11. DATE COMPLETED 

····················-························-······· '-1 /1111 'i\lht 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

Nil 23,7-S"" 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

NA Nit 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

-::2 ~:- !VIr 
18. GEOTECHNICAL SAMPLES DISTURBED I 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 

~s~ 
(SPECIFY) (SPECIFY} (SPECIFY} CORE REG. 

t..<" 0 tvA NA- %(oz_ 

S3~10P~':J-W 
~ 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS :J)[f(OR Geek~ ~ 
(SPECIFY) -- -

"¥.. 
LOCATION SKETCH/COMMENTS: 

/YL 8111 !rlt "J 
l )') ~ (.ocr Fenct--::t:' ~~d 

!'tNJ I, 



PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM ss l.o\ !>? 2.'-=t 
HTRW DRILLING LOG DISTRICT LOCATION: 

OMAHA 56 Co\ 
1. PROJECT# 2. INSPECTOR SHEETZ.. OF '2. 

5155.0022.0003.HOOOO 
&H\C\C.. 

ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 
(feet) RESULTS CLASS. DESCRIPTION 

2. 0-18 1 !Vo s~ 
1000 s~ 

'-{ \ 

(., 

' 

8 

IO 

'll. 

''-1 

l't 
,.... 

fts 

0. () s;c_ \ $-2b 1<101-d br"V.m (z..SYR S/~rfr IHiO 
s, 1-J, $1-Y>"-cJ(_ •r!JJ ~ J ra- 2S1orec~ 2.D ('\4 () d;l.., w /l.fV'>--

0 ' z._. sc._. 20 - Zl- [4-lb(Nh"-- (z.~1R .S/3 J ~~ l~~02~ 
zz. CI-a C\,b~ ~ 

12s- :s~ n .. --z._~.1-s- s~ """ c:....'.oeA0- JJ~S 
Z.'-\ ~ z_~,ts-0'-\ ~);,~~} JOO }<i>~CYJ - st /~ s"""d. ._ ( 2.6'1£. 1-1 •) s-h-vn) 

Jllo-lf'<l~'~ ()~ 

p ~ 4-o 6> '"'· 0 ~'\;--- p....JJJ kJ wL ~$"~ 
~ cu.,_~ ~ tt-Jc3:.9.A. 3~ c~vt 
:Eo~ &8-. l}l~ 1~15" 

~r o,to~· 

-



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA DPZ'3 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF ~ 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. '3.5~1 DPZ:~Il-'11 
CORPORATION CJ..~ 

3. SITE 4. LOCATION 
ppz-g SS-61, Holloman AFB, NM ss~l-

5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

0-sCtvr- ~v-~o Ge£)~be. G1 H- 40 
7. SIZES AND TYPES OF 8. HOLE LOCATION 

DRILLING AND SAMPLING 

\~ol l.t so~~ o. Y'€4 EQUIPMENT ....... L, ... "Z .. ?. ... ~ .. ~~ ... ~ ...... N9o- y-- p; pe 
.................... k.?.~.r.Y..~.l. ........... 

9. SURFACE ELEVATION "N/A ····················································· 
10. DATE STARTED 11. DATE COMPLETED 

····················································· 4- /1.- q q 4-12 -q q 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

N{,A z.g f+ 
13. DEPTH DRILLED INTO ROCK 1 G. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

N)A Z<l.S ft 
14. TOTI\I;.DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

3l +-+ NlA 
18. GEOTECHNICAL SAMPLES DISTURBED J 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 -NA.~ (SPECIFY) (SPECIFY) (SPECIFY) CORE REC. 

NA V{O.~ NA NA % 
Szbo i3 TR.PH 7D 

j.. 41 t .\ {<101() 
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR 

(SPECIFY) 

~~- ·y_ 
A-~J~J X -

~;k 
~ 

LOCATION SKETCH/COMMENTS: 

t 'l No ~tu.,....."" 

bt- r""" 
N 

J 

... 
~ 

~ 

5$(9\ .... r ~----~u..~ 

DP'Z.<6 - • ~IN'-

lL- ' prp.e ~....etA.. 

('M) ~1M-
vi-6 i b t.e. 
~1~) 



PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM SS(o 1- D'PZ~ 
HTRW DRILLING LOG DISTRICT LOCATION: 

OMAHA pP-z't 
1. PROJECT I 2. INSPECTOR SHEET 'Z.--OF ~ 5155.0022.0003. HOOOO 

0vrol ~· €M.- i IA.l I s 
ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 

(feet) RESULTS CLASS. DESCRIPTION 

I 
.DPT dYi v ,· IA-<j +t> ZOfi-

2 
"'Nov-~ 

.~ 

4-

5 

(.. 

'1 

'iS 

q 

,,.., 

II 

JZ. 

(; 

14-

16 

~~ 

,, 
(~ 

1<1 

"2)) I 



PROJECT II: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-&1, Holloman AFB, NM SS{ol- DPZ.'S 
HTRW DRILLING LOG DISTRICT LOCATION: 

OMAHA 
1. PROJECT II 

5155.0022.0003.HOOOO 
2. INSPECTOR 

SHEET~ OF .3_ 

ELEV. DEPTH FIELD SCREEN USCS 
(feet) RESULTS CLASS. 

-z..,l 

.24 

lz~ 

?....7 

MATERIAL 
DESCRIPTION 

H ·~+ wo.-1-e.K cd- Z <g -f.} 

TD=3t -f+ 

COMMENTS 

Z.4-zb .Pt 
~~ 

z. 0 -f-+ 



HfRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA DP-z..q 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF _a_ 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPQRA TION 
3. SITE 4· LOCATION 

SS-61, Holloman AFB, NM SS01 - D P 2-Cf 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION 01' DRILL 

0-?~ Metiv-~ Geo !CYJO be G H-- +o 
7. SIZES AND TYPES OF B. HOLE LOGA TION 

DRILLING AND SAMPLING t:*~ pi<.) lot a~\t:\.~+ "'--"J. $~ EQUIPMENT ~~~y',' .. . ............................ 
a .P. Bl ~ "\ I b '\ 'f .. i.!1 ..... ~ ... 

.......... ~ .. !... .................... 9. SURFACE ELEVATION N/A 
10. DATE STARTED 11. DATE COMPLETED 

·······.····-········································· 4-12.- qq 4- ( '2.- q q 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

tJA 2-1 -t:+ 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

NA %-\ t:+ 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

'24 f+ -N/A 
18. GEOTECHNICAL SAMPLES· DISTURBED I UNDISTURBED 19. TOTAL NUMBI:R OF CORE 

none N/A N/A BOXES: N/A 

20. SAMPLI:S FOR CHEMICAL voc METALS OTHERS OTHERS O'rHERS 21. TOTAL 
ANALYSIS 'N~+vr"' (SPECIFY) (SPECIFY) (SPECIFY) CORE REC. 

~UDB f'J.A NA NA NA % 

(0 
X 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR 

~~ik 
(SPECIFY) 

AV:>~J~ - - ~ -'"'-~ X ~ 

LOCATION SKETCH/COMMENTS: 

IJ b·e~l t 

?.oa-4 

I~ (_ 
-

SLD6 BLD 'i --IOS7 - I o~ to 
lf~Af 

~ 
-=-- ~ 

'B L-D~ (0g4 

-) ··DP2,'9 



PROJECT f.: SITE: LOCATION: I A I .ss...,... -
5155.002Z.0003.HOOOO SS-61, Holloman AFB, NM PP-z-"1 
HTRW DRILLING LOG DISTRICT 

OMAHA 
LOCATION: 

DPZ..q 
1. PROJECT# 

5155.0022.0003.HOOOO 
2. INSPECTOR SHEET z....OF ...3 

ELEV. DEPTH FIELD SCREEN USCS 
(feet) RESULTS CLASS. 

z 

7 

q 

10 

t I 

1-'--/ .:....'!.--+-- - - -

/.3 

} t - - -- -

17 

MATERIAL 
DESCRIPTION 

DYiv i vt~ Gz~~ 

.fv I Z -t-+ 
"" No vee-~ 

COMMENTS 



PROJECT I: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-91, Holloman AFB, NM 

HTRW DRILLING LOG DISTRICT 
OMAHA 

1. PROJECTI 
5155.0022 .0003 .HOOOO 

ELEV. DEPTH 
(feet) 

2--1 

FIELD SCREEN 
RESULTS 

2. INSPECTOR 

Uvv--ol ~~~~tIs 
uses 

CLASS. 
MATERIAL 

DESCRIPTION 

~e o..s ""'~) wi~e-~~ 
~ of !MI~ bto...c.-k .:..+r-~~1<.6 1

"" 

I ~ ~,·, > ~ 'Orf~ x-~t~. 

!~---­
::;,~ o..sci~ 1 ~t-
~ ~ 1 j 5 -Go-. +u . .rz:~ .. :+ed 
~hO-·d #-e ~-h~ 
're~ • vv o..+e.--v a.. t-
w.5 ..- t-1 H. Will dfive_ 

t-c> M +t-
TP=-24 .f+ 

LOCATION: 

DPZ-1 
SHEET ..5 OF 3.. 

COMMENTS 



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA S5~1-DP3D 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF .2._ 

FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM SS-(,g\ 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

Oscdr a e:tJPRdl3 s- GI-l- 'lo 
7. SIZES AND TYPES OF 8. HOLE LOCATION 

DRILLING AND SAMPLING AJ dc.ertA-~ (cj\) 1+. 
EQUIPMENT ..... l.t . .ZS:.~~ .. (l~ ............ 
Jy.J r ,# C!tt-72t1' 

····················································· 

····················································· 
9. SURFACE ELEVATION /'1 /A 
10. DATE STARTED 11. DATE COMPLETED 

................................ ··················· Lf 1(.,/tJ<f /()30 <J/~/19 /I '-IS"" 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

NlJ 'L 21~ 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

Nr:J NA 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

NA IVA 
18. GEOTECHNICAL SAMPLES DISTURBED I 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 

8~Jo' 1.3 ~ ~74~ 
{SPECIFY} (SPECIFY} (SPECIFY) CORE REC. 

2-So-J.,.s. 'I NA- Jl?PI-J tJA- NA- %03 
t~tv~ f'oc 1

5 ~ ~ 82.~ooo lfttJ, I 9.,. 
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR 

(SPECIFY) 

f31JC~t:~l x - -- c.' 50ki c k-
&-nfo-nl/.~ 

LOCATION SKETCH/COMMENTS: 

N v~\t-{] 8----0"''--- P P3v 

t b.-rv.:S "' 1./, i:1..4Al t 

I C B'"C K {.Q.. po.J 

r 

React 



PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM <SStet-Df':l~ 
HTRW DRILLING LOG DISTRICT LOCATION: 

OMAHA ~-lo-t 

1. PROJECT# 2. INSPECTOR SHEET .:?:-OF 2: 
5155.0022.0003.HOOOO 

ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 
(feet) RESULTS CLASS. DESCRIPTION 

o-z ~o'S~ i<.f;'~Dn- ~ 10'.ac~ 

'Z. w~ ~~rt\ sa.~ 

0~ S('l\ 2-~ P.~ b~ '0'1~ '?:/3 ~ sc·~ ~~ 

Lf 
s~ wl f<.x ~~ d.r'() , no od"'-

L 

~ 
f,tlt-f(l'd-b-~ 2.s-¥R 7'/'3 0'0 }" re uO"fl7 

0 ;Jtlfll sm ~..,;~ s~o" IV/ /Jtf tfd(;'l-, dr;p t o~O AW'. 

lfl 8/trnPL-l:: )./o ' 
s.st;J-f:JP3tJ c 

{ 7 

)/o s¥ -rn~ f~ri81 
1'1 hare!, 

((, =J.clo rec NN"\ 

6PfJ111 Sm /1~M re d-Dr#'r\ 2,..:,-1{12 ~/..3 1/00 
I 'if $11~ Sn-.tJhf ~ Y-slo)!_J s~FrNCJ; 

Slt6 
c:I~J - tfdvt- ' ..$S - " I- t:::¥::>3 (J ~ 

20 

'Lt.-
s p7'rlt P<> " bc-v-e ./ ~- ~CJJorec~ 

0 (Of?t'tl Stn 
.2'-1 

Zlt Jlall@~, ~d 
~ J.o ~'-/ c~ ~ 
~· B001- DP3o'(\/ 

I 



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA .!>S~I-9P31 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF .!2.. 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM .SS-t<:>/ 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

OS::ar C1~ro-tx. G H YO 
7. SIZES AND TYPES OF 8. HOLE LOCATION ~ 

DRILLING AND SAMPLING ~~ fM1<ed~~ f 
f:t I 0 -=f -z._ 

EQUIPMENT ........... t' ... ~.?. .... ~q?_ff. ...... '" :.~ ;,§! • b t'f:> I J)PT N .i 6 0b• ~Z.J-1 ..................................................... 
9. SURFACE ELEVATION 

····················································· 
10. DATE STARTED 11. DATE COMPLETED 

··--······················· ··········-············· t..; I~/~ 1. 1330 4/ lo ('1~ 1000 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

;<.!It -t_.. 2.0~ 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

NA ,k/A-
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

Z-.7 +-+ N4 
18. GEOTECHNICAL SAMPLES DISTURBED I 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 '5'6!.1-0P31 p (SPECIFY) (SPECIFY) (SPECIFY) COREREC. 

Sv,:,i. ~~" I - OP J I Q_ NA %55 
Nflfl>R. SS&t-OP31 w 

~~wo ,mots/-t'OC 15W~~ JK'f}/f 
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 

fi]"jZ':" x:-
(SPECIFY) 

A-hW>\~c{ ~ 

~~ I 
LOCATION SKETCH/COMMENTS: -

~"'\." 
./ 

1 - I' 1'- r 't <:) 

I .. J)P~bl I 

r . .v 
·h- 1'- I 

'\ I ol'J... 

L/~ 1n-r n..rerJVP' 



PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM 55~1-- OP-31 
HTRW DRILLING LOG DISTRICT 

OMAHA 
LOCATION: 

5S-~\ 
1. PROJECT# 2. INSPECTOR SHEET 20rz_.. 

5155.0022.0003.HOOOO SCH{C~ 
ELEV DEPTH FIELD SCREEN USGS 

(feet) RESULTS CLASS. 

t--'-/-Z-L 0 pfV" 

_(J 
I 

/A 

,(/ 
I {I 

2o 

SM 

SfY\ 

Sm 

MATERIAL 
DESCRIPTION 

COMMENTS 

o ~z. · OA:t'#; l)o.tJ2 ~ 1 t. '1 ~ '?{ 5 fCJ ltJ 12ec:: C'f1W\ 

:3 r !h-, SP'l"- r/ wj/2-, f-~1 elf?' 
~dc/dv 1-S"'te 12~ ~ 

'1-(., ft~ ~~~~ ~ 2.6Y.e~ .SAmPI.EtiJ.o 

511~~. rJr'1
1 

f1b tJcfcA- ~S(QI-1>P3t5 
(7 Ss,to ,_ OP3SO 

1L(6Q~ 

s~ to c..,\-;J~) dr(), ()0 ~ 'CC>'to ~ 

f,Jf'!f 1erl-b~ 2., s'(R.7-/3 
J) /4 5~ cl; /)?.:t/i .,f /)0 CJ dolL 

G~s~~~o..k 
to~zz.' nc s~ v:J~eJ:. 
~zop. 

Cl :tytt .W c~ ~ 
0~&~ 
~~1-'f.J 
SSCct- "DP:S lW~ ~~~s; 

10 = 2 7-f-i-

1-SJ0 rec~ 

SSfgt-l>P31C 
I '-r2S lv..o 

I 



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA 55&/ --oP 3 '-
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF _2.. 

FOSTER 'NHEELER ENVIRONMENTAL 
CORPORATION 

Alliance Environmental, Inc. 

3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM S-5-&/ 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

0-Sc""-- GeoProbe GH-jo 
7. SIZES AND TYPES OF 8. HOLE LOCATION 

4'/e:.._l:, DruLUNGANDSAMPUNG ~~~;)~ 
EQUIPMENT ...... /.(..?.Q..~~r!..~~············· 

I' ¥. I 

l'i. ~~" sl. s'7~, 'N [(')~00.38'1 
OPT ,lt#Y(J~ 

····················································· 
9. SURFACE ELEVATION I'll/+ ····················································· 10. DATE STARTED 11. DATE COMPLETED 

........................................... -······· L;-£..-'J'l 
"f 'Z...D Ayv--

'i-t-1'1 ICSOO~ 

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

NA zz!J 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TC1WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

N',4 IVA 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

2$ N4 
18. GEOTECHNICAL SAMPLES DISTURBED 1 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 1 J (SPECIFY) (SPECIFY) (SPECIFY) CORE REC. 

2-~ 3-S~,w. X NA Jli?~ N" NA % ?fD 12-14 I!""" t/0:: ~ lf?PHJ 

t-t,JJ~ fvt- VtX.s gJ,h0l3 '/1(1./ 
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR 

E (LG \L 1J-4ci ~ 
(SPECIFY} 

iO&, ----- I 
~tmk ~ 

LOCATION SKETCH/COMMENTS: 

$~1111 

~~ \ 
~ 

/) 
1iS1 ~#~mo, 

-



PROJECT II: 

5155.0022.0003.HOOOO 

HTRW DRILLING LOG 

1. PROJECH 
5155.0022.0003.HOOOO 

ELEV. DEPTH FIELD SCREEN 
(feet) RESULTS 

, -
:-vrP"'-

! 

Of'PI?J 
@" 

II\ 
v 

17 

0 ppr'h 
II./ 

I ------- -
fl. 

_j_~ 

?() 
wf 

~2-
?'7 ppo. 

71../ 

?f. 

SITE: 

SS-61, Holloman AFB, NM 

DISTRICT LOCATION: :) OMAHA 5..5~/ 
2. INSPECTOR SHEET .b_ OF Z.. 

Sc..I-1/C.I~ 
uses MATERIAL COMMENTS 

CLASS. DESCRIPTION 

r>-z -~k ev....d SfAb 6~ ':}'.'16~ 
~. 

SVIA f- 3- s- f:?~ ~~ .s-tl4 ) .-.--cl 
dr; , n() ac/.cA- 1 o '(te f'/3 

s~l\.lo 
SS~I·DP308 
loo1o0'~ 

&-~ ,;:7'~-u.J~ £YR J'jz 10'0')., rec~ SM 
Stl-h; s~ /70 t~cf&A.. cit)-

ID-12.
1 

Alo t>~/ f>rk 
CJP(th~ 

s~/Jo 
SM 12:._14 1 I1P!,f/1!d ,2,6 't 1<. 7:/3 S5(p t-DP..3 oG 

brlm4' S/ ~~ S ,_,_of/ a/~ 
JC't>)>~ /1~ ~clt:>t-

'B~ ~SJ YlO S~ o14 ret~ 

2D-z.2 ~~~~r-eJ 6~ z,,syi!-13 =rs~ ~ 

sfY\. St/h, s~ cl~, tve-11 r.JII ~ 
slr"cm; fU/nJ'kl#1 a~~ 

___;_ :2 if-1- S;-~ ,b~ 
vdhcl 5 

f?~o cJ'I~/~ avus.,.,1 k 



DISTRICT HOLE NO. 

55~100~3 
HTRW DRILLING LOG OMAHA 

1. COMPANY NAME 

FOSTER WHEELER ENVIRONMENTAL 
CORPORATION 
3. SITE 

2. DRILLING SUBCONTRACTOR SHEET 1 OF 2.._ 

Alliance Environmental, Inc. 

SS-61, Holloman AFB, NM 

5. NAME OF DRILLER 

~sea,... / 4/I;C#Ice 
6. MANUFACTURERS DESIGNATION OF DRILL 

c;,(lo,Or"'JM G H-<.JD 

8. HOLE LOCATION 1 7. SIZES AND TYPES OF 
DRILLING AND SAMPLING 
EQUIPMENT ......... ;I?t'.C-: . ../~ .. ?:9.~-~~ ...... 

5S-t4:>1 N'3Z.0 Sl 
VV 1 o~0 os 

12. OVERBURDEN THICKNESS 

13. DEPTH DRILLED INTO ROCK 

}/It 
14. TOTAL DEPTH OF HOLE 

18. GEOTECHNICAL SAMPLES 
none 

20. SAMPLES FOR CHEMICAL 
ANALYSIS 

()JAreT<­
O'nL'f 

22. DISPOSITION OF HOLE 

..................................................... f-::--:7.'=~~:-=:-:7:=--------------i 

..................................................... 9. SURFACE ELEVATION 1V /4 

DISTURBED 
N/A 

voc 

10. DATE STARTED 11. DATE COMPLETED 

15. DEPTH GROUNDWATER ENCOUNTERED 

/L.2,2 tJ 
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

/v'/A 
17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

Nj!t 

I 
UNDISTURBED 

N/A 
19. TOTAL NUMBER OF CORE 
BOXES: N/A 

METALS OTHERS OTHERS OTHERS 21. TOTAL 
(SPECIFY) (SPECIFY) (SPECIFY) CORE REG. 

rg=--2--""_;;:0_B--t __ tJ_A-__ -t--_N_~'--'------t----N_A----f_rv_A__;_____-l % N A: 

"-- - --f-

B_A_C_K'jFI--'-LL_E_D-+-M-ON-I-TO_R_IN_G_W-EL-L-t-O-T-H-ER-S--'dJ!23. SIGluNATULRE OF-INSPECTO-R (SPECIFY) 

LOCATION SKETCH/COMMENTS: 

0 

7 



SITE: PROJECT II: .ri.QGA1=1041: 
H-rCt. s..~c a~ 

.:ss t.1- oP~3 '3 5155.0022.0003.HOOOO SS-61, Holloman AFB, NM 

HTRW DRILLING LOG DISTRICT 
OMAHA 

LOCATION: 

.S.S-<.t 
1. PROJECT# 

5155.0022.0003.HOOOO 

ELEV. DEPTH FIELD SCREEN 
(feet) RESULTS 

0 

C> PP"' 
1. 

c fP«' 
'± 

(., 
of?f?O 

8' 
(Jj(Jf?m 

lc 0 pph'\ 

6ff 
11.. 

. 
l'i o rP~ 

lt.. 
Of/p?l 

~~ 
o rrn,..___ 

to 
oppfi1 

?-z. 
0 ppM 

() ;:>;?"'"' 
_2_\1 -T 

2. INSPECTOR 

uses 
ClASS. 

SN' 

SN\ 

Sl?> 

SM. 

s~ 

SYY' 

s~ 

Sl'r-. 

SYY' 

r-:-
~tv"-

sm 

5'/'h 

MATERIAL 
DESCRIPTION 

f'tr~lt.rsl,-whr~ S1IA, ~c)n.c:J, 11' 
R.wks,~ d~~ J N" dd&>'\..,~ o'IR 8/2 

.3~ ~ "'-\o~ 

s O"r(\t CR; C\, l..oc:At<-) '('(\ 0 t * 
'<~ 

s~tJrncn ~rJ-

/3011~ ;;; s r--t-. 
{]rJ!eJ-td ~ 5~ 

85&! -OP33 VJ 0 

I 7 CJZJ i1Ao , 

SHEET _zoF z... 

COMMENTS 

S.'3o~QJ 



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA ~S0t"DP34 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF 2 

FOSTER WHEELER ENVIRONMENTAL 
CORPORATION 

Alliance Environmental, Inc. 

3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM SS-cPI {i) ~cJn ~.8 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

/l!!Jr)ace. I OSca.r {;.ev;:vtlk GI-l~ vo 
7. SIZES AND TYPES OF 8. HOLE LOCA ~ON 1 

~I DRILLING AND SAMPLING ri'f.?r. ,!. /1 + v N ~t>'5 1 ·'i"92. 
EQUIPMENT I Yf::~/ .. ti~ 

.... .. . .................................. w I 0~ • rj s C> '1 ()I 

....... /~..¥.:.~ ............................ 
9. SURFACE ELEVATION 1-/ fJ 

·····························-··········-············ 
10. DATE STARTED 11. DATE COMPLETED 

..................................................... ~- s-S'\ 1'•5l.\~ '-1 - -s·- '1 '1 '3 'iliPr. 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

-o- 1'1F='~ 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

- c.r- IVA-

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

2Z.~ 8srr~ 2Jr-;// aY.:lZ a- ~ 

18. GEOTECHNICAL SAMPLES DISTURBED I UNDISTURBED 19. TOTAL NUMBER OF CORE 
N/A ' N/A BOXES: N/A none 

20. SAMPLES FOR CHEMICAL voc METALS OTHERS OTHERS OTHERS 21. TOTAL 

ANALYSIS CA.;~ ~ (SPECIFY) (SPECIFY) (SPECIFY) CORE REC. 

{f.2(po NA- NA- NA- NA %85 

X 
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS ~NSPECTOR 

tBmb-vie 
(SPECIFY) - --

LOCATION SKETCH/COMMENTS: 
-Soalt~.cz 3 ~ 6~ a J ~ _ .-;>' 

' It)()) \ s ~\ 
0 

L_ 

/ ~t 

Pac\ ~ ¥b .. 

u 
\. 

\, 'tOj¢ 
-

~fNN' 0 

\}y-

~1 (/(lOVf ~crfto -;--- 4 

) ·-

(/ --~~- - ---------------

\,on 
-. - --



PROJECT#: 

5155.0022.0003.HOOOO 

HTRW DRILLING LOG 

1. PROJECT# 
5155.0022.0003.HOOOO 

ELEV. DEPTH 
(~et) 

v 

-
I 

- l 

r 

0 
u 

IV 

, .. 
I~ 

J(J 
I 

/(_ 

Jc 
•V 

FIELD SCREEN 
RESULTS 

SITE: 

SS-61, Holloman AFB, NM 

DISTRICT 

2. INSPECTOR 

$c.J..J.tc.f'-

uses 
CLASS 

OMAHA 

MATERIAL 
DESCRIPTION 

0· I fflfl Srl\ 

JJ 
~ 

11 
-\Y 

ID0 EOtJ: /~ ltfu. 

SS~;OP3'f 
LOCATION: 

.ss-cP I 
SHEET ~OF~ 

COMMENTS 

l~?u rec~ 
I !,sl( f'n'\ 

s-o 5~ r~c_,'-"'""1 

i-S}r~rev~ 
SO'JcdR~"' 

1 trz> L4 re~ 



HTRW DRILLING LOG DISTRICT I HOLE NO. 5 
OMAHA 56~ 1 'DP3'9 CA.. 

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF c:::. (>'f s: 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM )/.:IJZ T1-l err= # J 07' ~ 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

~cir Geopra~ H4t> 
7. SIZES AND TYPES OF 8. HOLE LOCATION G lei I oo:r~ DRILLING AND SAMPLING Nd'\. Th d ot ll\j 

EQUIPMENT ... ! .. :.3§ .... ~~ ..... 
Gecprt1at ...... ~1 ... :e.r.0..~ .. l .................. 

9. SURFACE ELEVATION 
..................................................... 

10. DATE STARTED 11. DATE COMPLETED 

••••••••••••o••••••••••••o•ono•••••••••••••••••••••• "-lit~)'\~ ~It s/1 1 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER EN~D .s ~ 

N~ 18'o ~ 6 . 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

N, NA 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

Z-f N~ 

18. GEOTECHNICAL SAMPLES DISTURBED I 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) COREREC. 

()I o:tJ,._ ~ ~~ (q Og NA NA NA NA % NA 
ss to I-::Df'3ow X 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 

flJ~[CTOR A_ bvnd-cr-e ~ ~·~ - (SPECIFY) -- -
)( 

LOCATION SKETCH/COMMENTS: 
------

~aJ 
-

..- ~' 
~~~ \ 

t&DP35 '- _) 
~ 

\ \ 
t':>\d~ \ O{Cf 

l 



PROJECT I: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM 5S b 1-DP 3~s :'$.' 
HTRW DRILLING LOG DISTRJCT LOCATION: 

OMAHA S.S~I ._DP3b 
1. PROJECH 2. INSPECTOR SHEET _:!,_OF~ 

5155.0022.0003.HOOOO 
S::HICIC_ 

ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 
(teet) RESULTS CLASS. DESCRIPTION 

0-\fs t.Jo StTmPLt;?5 > AJ6h 084So~ 
2 OYII(T 

"' 
~ 

~ 

\0 

tt 
IZ- )"\ ~ \4A(U) 

h~'1'tt 

'~ 

, ... 
'{__ 

I~ ,;s. ~ tcvAt "JL~ +-bQ~ 1-fC s ~ 0906'"-
~0 Stf\ ~ cs--. J N'€+ek 1~·5"' 1 

2.() ~+rOY\') rk: IS~~ -
21. 

~z.-z.y Is~ ~ Cf V"h. ()9.2 0 

l."i 
1--- Go t-t~ o.,L{ ~, &vt- 09~S 
~ p~.s~ 

0~ 
sseoi-W3o Q O~YS 



HTRW DRILLING LOG DISTRICT I HOLE NO. 

OMAHA SSCol J)P- 3 b 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF z_ 
FOSTER WHEELER ENVIRONMENTAL 
CORPORATION 

Alliance Environmental, Inc. 

3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

o~c~ 0acprobe H4D 
7. SIZES AND TYPES OF 8. HOLE LOCATION 

DRILLING AND SAMPLING 

. .!..• .. ~ .. ~ ............ ~//7~ EQUIPMENT 

;ppr~eop~ ..................................................... 
9. SURFACE ELEVATION 

..................................................... 
10. DATE STARTED 11. DATE COMPLETED 

···················································· tf/Js}'77 4)1~)C1f 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

)lp. N;:J 
14. TOTAL DcPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

N/4 N4 
18. GEOTECHNICAL SAMPLES DISTURBED I 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. 

(AJ~~ Jf.3J6 () 
•;. 

"$S6!~tJf73 IW X 11 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS :~SPECTOR 
~cbtcl w/ ~6rJ,J... 

(SPECIFY) -
~-/n-.1 -l-t.. X . 

LOCATION SKETCH/COMMENTS: 
Roo..P }\) -

R E1 t 
-- ·----~~ 

B(~ 
108'0 

h~~ 



PROJECT I: 

5155.0022.0003.HOOOO 

HTRW DRILLING LOG 

1. PROJECTt 
5155.0022.0003.HOOOO 

SITE: 

SS-01, Holloman AFB, NM 

DISTRICT 

2. INSPECTOR 

ScHIC/<-

OMAHA 

LOCATION: 

ELEV. DEPTH FIELD SCREEN USC$ MATERIAL 
DESCRIPTION (feet) RESULTS CLASS. 

z 

(, 

IY 

/C, 

I~ 

20 

o-t"r:J-' nos~ 

1- Q<ot::"*- 8D\\ ~ 1 ~ 
c_~ieJ (J.;~ s~ 

sseo~P31W(l 

1120 k. 

LOCATION: 

SHEET 2 OF "2.. 

COMMENTS 

1~1~ ~ 

J~a~ 

I o 25"' r(J7) To~ 

10~ ,ao r1) 

) 



HTRW DRILLING LOG DISTRICT I HOLE NO. 1 
OMAHA S5lcl-DP~~ 

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF z. 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

SS-61, Holloman AFB, NM nexr TO PL) t,t-.rrLJtJe-~~ 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

~ G e;:, F1eca5~ H'Y o 
7. SIZES AND TYPES OF 8. HOLE LOCATION 

DRILLING AND SAMPLING 

... 1..~ .. ?.£$.~ .... 
S e!!)!!!' M/9P 

EQUIPMENT 

~DPT ...... NJ..&l.$.1 ..................... 
9. SURFACE ELEVATION H./4 ..................................................... 
10. DATE STARTED 11. DATE COMPLETED 

••••••••••••ooooo••oooooooo•••ooooooooooouo>•••••••• if )IS }'/1' t.;/Js'/11 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

NA- r'\.__, 23 +-+ 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

NA AlA-
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

Zf..o ++ NA 
18. GEOTECHNICAL SAMPLES DISTURBED I 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 'f (SPECIFY) (SPECIFY) (SPECIFY) COREREC. 
U1 M"e"e ern ~_, 

~w NA- NA- NA NA 
o;. 

ss01-0P~\V x NA 
22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS ~UREO~SPECTOR 

A~cL ~+~.,.\\~ 
(SPECIFY) - j{lJ1 -

X 
LOCATION SKETCH/COMMENTS: v 

¥-c~ 

N T 
-

GC<6~ I\~ ----- r-' 
t J 

I I D~ ---I - - los-o I 

I / 
/ I 

-; I / 

i l / 

I ' I 
I 

:,~DP37 I 
I 
J 



PROJECT#: SITE: LOCATION: Coc.JJ 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM 
..,. 5SCQ I 1)P-~~7 c>tl 

HTRW DRILLING LOG DISTRICT LOCATION: .-
OMAHA <5&~1- 'DP3~j 

1. PROJECT f. 2. INSPECTOR SHEET 'ZOF-'-
5155.0022.0003.HOOOO ::SCHtCI~ 

ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 
(feet) RESULTS CLASS. DESCRIPTION 

2. 

~ 

~ 

'l 

10 

J't. 

1'-l 

II.> 

' fr 
(~-Ui( ~ { 
'('r'-Clt~ t- Q~ ~rev,... '\t e. OV\, /330 0'C_ 0:_.s-1r< 'S14J) rn,d.L!)~( f)() c)~..C -zo 

(\l> ~~ (;L, ~ 

\ 
-z.o- LL ~ bro.,..., ' c, ' ~ 1 3'iS z.z. <So-.-ci I 1\o <rdiV\..- 1 ()O 'S~ 

ZY 

~i+Q ~ra~J'k~ 
J(, 

Oc.QQ, u\-~ s~ s s Co l - :D~3d. 'N 
/~lO 



) 

PROJECT: 5 S.- lo I B X: 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT NO.: S 155. 0o2.2.. QPO 3 BORING NO.: ·ss~f- MW£!:!5 
ELEVATION: N I A DATE: ---.:if-4-{..!.'l+-/ --''f...:.._~L-----
FIELD GEOLOGIST: C.o..ra I B', e.....1. j L:tJ i .S 

WELL NO. SSG? 1- t'\W~5 

DRILLER:'[). ~p.M.- Allj~c...e. 
DRILLING otS A 
METHOD:--Lt!.J.._II!-.=....:.___ _____ _ 

~~~~~~~~ ba.; (~ /_ OlUM (L 

1:-----::c::h=====:;::r------t- ELEVATION OF TOP OF SURFACE CASING: 

.__, __ V_,~;;;;;;;;::;;;Tt-1----t- ELEVATION OF TOP OF RISER PIPE: 
r--

N/ A 
+---'-----4+----l-4-----4--- STICK-UP TOP OF SURFACE CASING: 

GROUND t-----++-++----+-- STICK-UP RISER PIPE: 

_E_LEV_A_T_IO_N_~-l-.~__-.-;( 1-,-~----J..- lYPE OF SURFACE SEAL: c~+e 

·~ ~ -~~z .. ··_·.---4-- 1.0. OF SURFACE CASING: ___.b"-~.\-l· ~~· ....---

A.o .. .P-t ~trSa~ 
3.$ft~r 

~~CA. 

I 

\ v lYPE OF SURFACE CASING:Sfee.-1 

~---+--RISER PIPE 1.0.: -~2-.::_.;iw::~.!,t,-· ...,...,..----
V lYPE OF RISER PIPE: ----l'-f'-lV~C-___ _ 
v 

~---1-- lYPE OF BACKFILL: 

ELEVATION/DEPTH TOP OF SEAL: 

lYPE OF SEAL: ~k; +e. 
PDSU. ~+tk.'-f·.e ck;ps 

~---+-DEPTH OF SAND PACK: 12.5_-fl-~< 
..J 

ELEVATION/DEPTH TOP OF SCREENf 14.? €+ ~~ 
lYPE OF SCREEN: f>VC.. s(o±teJ_ pipe C!-L5 08131~ 
SLOT SIZE x LENGTH: Q. I 0 -s.!o+ J I Of+ \~ 

, == ""'··------+-- lYPE OF SAND PACK: tQ{zo G?Lsw~¢ g',lio; s~ 

.1---l-....,, ----+-- ELEVATION/DEPTH BOTTOM OF SCREEN: 
' 

1-*---+-TYPE OF SUMP: 'PVC, Ctl.p 
·'-:"'.,-:"':",,._ ___ +-LENGTH OF SUMP 
.. · ......... ~ .. _. 

' . · .... . 
• :..'.·.:::"-iii" Itt----+- ELEVATION/DEPTH BOTTOM OF SAND PACK: 

lYPE OF BACKFILL BELOW OBSERVATION 

...... 
'··· ·. 

·. ... . ~- .. 

WELL: !Ml&J2 

._. . ...._ .. ';.....··.~ ...... ---f-.- ELEVATION/DEPTH OF HOLE: 

NOT TO SCALE 

o.s ft 
25ft--

D:\PROJECTS\5 1 55KIRK\Mw _log( blank) .DWG 



OVERBURDEN 
WELL NO. .ss~l- MW~~ 

MONITORING WELL SHEET ~ 
~ 

DRILLER: !>.~~- All I~~ -PROJECT: S~[ I<. I: 
PROJECT NO.: e;!!!S~.C?Q"Z Z • 00p3 BORING NO.: -0~1-~b DRILLING . H~J A 

METHOD: 
ELEVATION: N /A DATE: 4/" ·. DEVELO~~L ; I I FIELD GEOLOGIST; Ca. v-o{ s·, e..N\i ~o~.! i ~ METHOD: ~~ e,.r rML..t. D 

ELEVATION OF TOP OF SURFACE CASING: N/A 
<7 

ELEVATION OF TOP OF' RISER PIPE: ~(_A 
STICK-UP TOP OF SURFACE CASING: z~9 fl-~ ~~~ 

GROUND STICK-UP RISER PIPE: Z..'$&~ " ELEVATION 
~ Tr'PE OF SURFACE SEAL: C4J..1....c.:r:e.f-e rc:l~~r ~ ·y 
~ 

. . ~ • 
t, . .. 1.0. OF SURFACE CASING: lVI. 

'.711 TYPE OF SURFACE CASING: 5.+E:e.l 

v 
v 

RISER PIPE I.D.: ~ ·~ pvc Tr'PE OF RISER PIPE: 

w . BOREHOLE OIAMITER: 11:1 

TYPE OF BACKFILL: ~n;w..f-- ~;~~-k 
v 
v 

ELEVATION/DEPTH TOP OF SEAL: cg, Q P.± 
TYPE OF SEAL: ~~~~ 

t:!>SCc ~;+e. eM,,' ps 
II.~ ft-DEPTH OF SAND PACK: 

ELEVATION/DEPTH TOP OF SCREEN: 11.0 't±xlf+ 
-" 

.. -• TYPE OF SCREEN: f\j C. .slotted pip~~ ~ -· lc ~I "'fl /;.f --·· SLOT SIZE X LENGTH: Q.l 0 s t ~ IDf't ~(A 3q? r• 
,. 
-' TYPE OF SAND PACK: 10/t..o Q('?!~ -s1l;cA. s~d ·.-,_ 
·- ., ·.- . 7~0 €± 

. - ELEVATION/DEPTH BOTTOM OF SCREEN: 
.' 

' 
TYPE OF SUMP: pyc_ Ca.. p 

' o.:; f+ .. LENGTH OF SUMP 
. ~ ... ' ... 

. . ... ':... 
ELEVATION/DEPTH BOTTOM OF SAND PACK: ; 

. _,::. ·:':. ~·'. Tr'PE OF BACKFILL BELOW OBSERVATION 
.. · ·' .... ·. WELL: ~ .··:.-.:·:·~ ... 
(:·' . .... , .. 
::':;: .. ;.\ 

ELEVATION/DEPTH OF HOLE: 2.4. 5fi 

NOI IO 5~8LE 

D:\PROJECTS\5155KIRK\Mw_log(blonk). OWG 



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA "SS~I-MW05 

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF _3_ 

FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

550)- HWDS SS-61, Holloman AFB, NM 
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

tvlo b; le T>ri II J 1-\.W cLe--1 B-h I 
7. SIZES AND TYPES OF B. HOLE LOCATION 

DRILLING AND SAMPLING 

.t\~d.J.~.~~---~-~~ vV i+lA ~o.xd. V\O't-+k of Sl ~' ( 0 ~ 7 EQUIPMENT 

... 1.~ .. ?.?. . ..r.~ .... ~P.. ........... 

... Z., .. ?. ...... ! .. ~ ..... O.D ............ 9. SURFACE ELEVATION N/A 
10. DATE STARTED 11. DATE COMPLETED 

····----·-··········-·····························-·· 4~q-qq 4-Cf~tfq 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

N/A r-.J J "l .f2+ 

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

t-J I A l "iS. 5 -ft 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

Z4. '5 ~+ 
18. GEOTECHNICAL SAMPLES DISTURBED _l 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. 

NA- NA- NA- NA-- NA % 

No KA..- I 00 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR 

-- >< 
(SPECIFY) 

(!~~-L5~LI r-10>-~i-f&..ri4 we() ----
LOCATION SKETCH/COMMENTS: 

i 
Bld'j 108/ I 

r I sst>l-

L-R--~ ~~54-
>L Y=--

Roa.d 

~~-
':bt>i-

r--wo~ ¥WC\4 

l \ l 8\d.~ 1072- l C6!Mcre.il:...- Pa-d 

N -



PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM ss~ 1- 1--1 wos 
HTRW DRILLING LOG DISTRICT LOCATION: $S(pf -

OMAHA MW05 
1. PROJECT# 2. INSPECTOR SHEET .1::. OF .a_ 

5155.0022.0003.HOOOO CGt.Yol l3 ,· €-1.1 i tAo. It's 
ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 

(feet) RESULTS CLASS. DESCRIPTION 

Fill ~i-.1 > p~...,.l'f-.. 
, .. .J 

8~1> 
I o 

c-fCMf.&'( ~J w/ s ~ ,~._IJ 
-z.. (3t<G,.J;:>' 

t!..L 611'\~H'f ~i:st I l.w pi111.~-He.4"'"'f' 
IO'fl't~'- > ~~ ~ 

3 
C.·l~ wal..f.-k~ ~~ .--.q 

4 B~.t> 
e._,_ ?I l-f 

1 
~ pl ~~-h'c.i-h(, ~ li1nt. 

~ist·j'l b\frt7/+ 
-~ 

'$A M-t. dls -.h csw~ 

~ 

~1<.61!> ., 
"ii 

C..l~~ ~A.M..tl w/ ~ ~~J 
"t '~SC. ~li1M·t'{ ~i-s-tj ~I '1 ~a, 

to 
1.r; yF 7/ :z.. 

II 
15#<cS I> 

I '2. 

/::1, 

14 
~'{ cJ()y) <il '"' t..+l'f ~~~) 

~ BJ<&Z> CL f9-«) ~(Q:rliei+y, weH S6~~~~ 
~ 7/.z.. 

J 

I~ 
7.l 

• •4i """ 

I~ 
si r-ry el~ , ~ ~GIC" r.' J 

we-ll~~ (~ plcts+t'c..•-1-y, 
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PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM 5$~ I- ~WDS 
HTRW DRILLING LOG 

1. PROJECT# 
5155.0022.0003.HOOOO 

DISTRICT 

OMAHA 

2. INSPECTOR 

C!.tVro{ a;~~ t.t ( i ..$ 
ELEV. DEPTH FIELD SCREEN USCS MATERIAL 

DESCRIPTION (feet) RESULTS CLASS. 

21 

z.z: Bk~D -..... 

'2.4 

..... _ 
......... !­

....... ...... 

· "'- Cl"-"f ~" [ '71. I+, w-e.ll ~i1A1 J . 
BKBP' ,~L .SIJ.lV""AW )' Ve/Y'f p ~~~c.) 

I '-...-.... 7 'f~ tpf+. 
"L .t;; I h ~--r-_,;....,t-~--s-~--?«f-__,..-... -1 

'-' "'~ ~ p{ -H '+u wJ.L ( '\~Jtuf; [0 \f{l. ,:f, Ct. 7 I 

T 0 == Z. +. 5 ~1-

W "-W "'-+- I 8. ~ ~1- (tlS:u:>) 

LOCATION: 

-55 6l- J..(WOS 

SHEET .I_ OF .3.. 

COMMENTS 

~~H!J a.t- 14-.3 ~+ (o+i-~) r-J~ +o 
+zt IU... w~k.r 
/w~l ~~u'V\ 



HTRW DRILLING LOG DISTRICT HOLE NO. 

OMAHA ~~-M.~~ 
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 OF ..3... 
FOSTER WHEELER ENVIRONMENTAL Alliance Environmental, Inc. 
CORPORATION 
3. SITE 4. LOCATION 

M 'v\1 ~ it; SS-61, Holloman AFB, NM SS~I-
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL 

:DC(Ne tftqC\ n-At! ,·o..Mu ko011e 1)-y-; I l ) ruod..e ( B-0/ 
7. SIZES AND TYPES OF 8. HOLE LOCATION 

DRILLING AND SAMPLING 

!:lol.lP.J:Y.~.~-~ .... .e,M.c(.t)f c~~ pad EQUIPMENT S6u¥ko.f'e.a.6+-
.. 1-.... ?.?. . .l.~ .... ~.P. ................ 
.. 1r..:.5. ... Lo::. .... .e .. P. ................ 9. SURFACE ELEVATION N/f... 

10. DATE STARTED 11. DATE COMPLETED 

····················································· 4-~-'1Cf 4-g--C(q 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

N/A A,... 1'1 -9+ 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

fJ/A 1'1.'5 t:+ 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURMENTS (SPECIFY) 

Z4.5 
18. GEOTECHNICAL SAMPLES DISTURBED I 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. 

h~ 
NA-- NA- NA- NA- tvA- ·;~N ~ 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHERS 23. SIGNATURE OF INSPECTOR 

'f., 
(SPECIFY) 

~~ ~;~; 4 'M21 ( I ~~t{<tf-i~ 

LOCtJ'ON SKETCH/COMMENTS: 

t 
I J C~CA·~--4? -o 

Vt~..Ldt-.s 

I () ~pel 0 J -

~<>01- ~ 
551.:>{-/A.WOh 

~W~4 



PROJECT I: SITE: LOCATION: 

5155.0022.0003.HOOOO SS--61, Holloman AFB, NM S$~ 1- t-AW&_ 0 
HTRW DRILLING LOG DISTRICT LOCATION: 

OMAHA s s" 1- M- w'!Q ft; 
1. PROJECT II 2. INSPECTOR SHEET 2-0F 3 5155.0022.0003.HOOOO 

CCL---vt> t 'B1 ~; v.. ( i s 
ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 

(feet) RESULTS CLASS. DESCRIPTION 

I BKGI) 
See. HTRW Dv-1 lli'A) LD':j 

~"r ss"'l- DP34 fov-
..1.._ J i+W> to~i c W:5ct-i pt-i ~ s 

3 +o 2Z.o-P+ iv\ de~ 

t 

~ B KG.[) 

lp 

7 

'6 

Cf 

ID 15/<:GD 

{I 

/Z.. 

13 

14 

IS BKGD 

!lo 

17 

{~ 

l't /2-~ \7~ 
~() 



PROJECT#: SITE: LOCATION: 

5155.0022.0003.HOOOO SS-61, Holloman AFB, NM 5SG, 1- M W'fi< 0 
HTRW DRILLING LOG DISTRICT LOCATION: 

OMAHA MW'ls_~ 
1. PROJECT# 2. INSPECTOR SHEET10F3L 

5155.0022.0003.HOOOO Ga. rot ~€.-¥\ I t-CI is 
ELEV. DEPTH FIELD SCREEN uses MATERIAL COMMENTS 

(feel) RESULTS CLASS. DESCRIPTION 

'Z.I 

22.. 

"Z..3 ~ sc.- Ct~~ ~ ~~'1 611-t; v!~ll-
S~j ~a.kJ. ) £"-~ r~A-J.ed. l ()teJ +o St-1 
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Table 2-1. Summary of Sampling Conducted nuring the Phase U Remedial Investigation Page 1 of2 

Site IO Location and Harinnak Sumrr.:rr} {){ ,\n~fY!l'' Deterttrl 

DPT Sampk ll•c<l\ion> ',SC•il anJ groundwater .'llmplcdl 

Field ObmYati\10~===1 

SS:6l-DP3k 

SS6l-DP43 

ss61-DPH 

SS6J-DN5 

Ss'6l-DP4!; 

SS6!-DP·.P 

SS6l -DP4g 

SS61-DP49 

SS61-DP50 

SS6l-DP5 I 

ss-6 1 -D-!'5 = 

SS6l-DP'3 

SS6l-DP'.J 

-·)-' 

~
SSij~J [)!'5:' 

ur _·_'.'' 
DP'~ 

Rpr final Tb/ L- 1 6..; 

Df Building l ()g~J ~-~JjacL:nt 10 t~r~:iway t~:::;:-J tC1 define areal lYf ?'-.:t! Jel:::'ctions i>Jo oJor nr ~tainln:.:: nnrej 

/_ .... .. . 

llJ laxi\\·:ty used t~.; deilnc ar('a] nf 

lhed [\._' ddJne ~;rc~ll ext\..'.n: i'tl 

v.ashr3ck u:--.::J w defme areol {\fextenr 

1Pttwkum and :.)dCr noted in 
/ saturared cunln~s unO 1n \~ a.t.:r 

I -. -rll:t pet/llkUI11 lhlur Ill ,.hal!tl\\ snrJ 

!S!1~ht petroleum od(.\r rn snil 

'lsJJgJtt ;;;;,,;;;,,.,,, '"""" 

JP--+ in s\~il anJ ~FH!IHhratcr: benzene cclcl\cd fuel 
..:/1nqit"J(;nt-; i:1 -groun:iwat~.:x 

JP--+ ln :\halk>'-\ ~,·)ll 

JP-1 in svil 

JP-4 in g:wundwar;;r 

and DeZt111ia Ii~ c adja,::;Jito._roadw:):.::Sampled to ··')}-:4{n··g;;U;)d.warer~ bcnzCllCa~;(CfUci~ftl:!tcJ cnnstin.;e-tltS .. T~i-··-· ff.ka\'). petro!tum odor nul~d in 
capillary fringe :;uil and groundwater ::;atunned cuttings and in ·water 

rc~ define- c(·1 ntami·~-~~li~.~n nn \Yest side of JP-4 and in groundwater 

J079 soLHh ofDP3:' n-C3r :.:dncn:te sump F·U~i ·~;cmsri1·t.lCnts in and ock)r 
on north sid< of Building 1 07'1 

Tf<~· u.nd l.2-di~l1'10f(;hcnzCn~·· i.D.groundw~lt~~-

tD define areal t:x:em ground·watcr noted 

ft SOi-ltheas1 c>f f))i:jg- ~~ cuJ\eTT east sar];pjed asr-os~~rble dump !No det•cctions l!O!Cd 

upgradicnt ofDP-38 I 
- of s-urface W~ter ru~-Offbasin in Building I o7G-parki~Jglot -san]pT~d to-~ JP-4: 

c-.:tent of cvntaminatJon in swnnwater catch basin ) constituents in soil 

JP-4, benzene 3nd rela1ed fuel constituents ~n 

Slight j;'C[,bit,;;,,;-(;(1(;~ ;;l wate1 

Vi Je-Gnc c>..:n:aminam plume \(·;···()(J0r or SlJ:inlng n~.ncd 

south oi DF:J9 ;.mnpled to define contaminant plume l<<-1 ,,,, 

:-.~)llfll (•f f)~/onia r);-i\'C tz: Je1ine \:ontaminant ls1:~,;1t 

I 
/)Jl'~l <;mp:~..dt•.' ~·TtJJlll-:~1:.\.l:un::: '\·P~ktl.'C[;(lib i\tl~)dfl!"Cl:-;;:aiqillgnntecl 

1 

I i'a.''· [ Jf'.;(, J:1U rlt•rth c•i 1Jl'.~ ~ to tk:lnc cnnt:rmin:rr.t 1 I -DC-\ -<rrd TCF m crr.'lll!J\1 :ncr 1\·.• i>rbr nr q:rin:n~ n>'l.c:,j I 
.I '>c•r th11 cq PI rJP'' :rncl ,,Juthtil'·' d DP'-f :cm··plc·d wJcfir1e.contaminunr pi umc '\c, cktc,·ri,"1' --~.\o ·xlcir·~,j- .S:Jining JJ•.1ted _ ____j 



Table 2-1. Summary of Sampling Conducted During the Phase If Remedial Investigation Page 2 of2 

(Site ID 1 Loe:Jtion and Rationale I Summ:n-y of.-\nalytes llclected I Fic:Jd Obsrn·ations 

Monitorin~ Wells 

SS6!-\:!WO 

SS6!-'v!W02' 

SS61-MW03' 

plume 

terH.::eJ area: sarnplcd to deiln:.~ conwmjnant \\.'att:r 
I 

SS6l-MW04 

SS6l-\-!W05' 

SoutheasT comer 
plume 

Sourh of ~oncreu:: p3d: 10 define ct>ntaminant plume 

r~d'accnt-andnonh of Bmldmg 108" ,am pied w det1ne contaminant plume 

~J """'"' '"' reb<ed '"" wo.m~o» "' ''"""'" •: " ("'"~"""'~'"' "' "'"' 

~
No odor or stammg noted 

SS6l -'v!W06' .... est of~l\V04 samplcdto det~ne ccmtamin'ani-plume ------- - --

- - c,~=!ocareCi\;:;ti:JSB-1 a;ld-insi-alled a;; a cr'(;;;5:-g~:,Jie,ii ;~~eu-

. -~c;~-located--;-vith i5r5o and inscalkd to monitor groundwater 

J,nmgradient of the source "·ithin the plume 

;p:..j anc.--;-.b :en-ze~iean .. (f relate_:_ \.tclc~tl~---t .. it. ~enrs In gwund~vater - •••• Pem)i.euJJlO-d()r ;; "ate~-

No detect inns No odo: 

:::;::;,:,~::::;;::,;~ ~ - "" -- -c::.::::: 

SS61-\1W 12' 

DP44 and instalicd to monitur ;cwtrnd\<atcr contamination 
\\ '1thinthe plume \H':.;r c•fBu!Jding 1079 

DP39 a;;;_f;;;:;wlied to mrmitt'r 
neJr the source \Vithln rhe plume 

ground\\ater quality ?\\) dc1cct ions 

UpgrJJ,enJ1\clllo~att-d-south ofraxiwa~--approximat~) :;oo fi-sourh ofBtlilcling-j'('ji-j(lroi't~r;n-in grr,ur]d;vma 
I 079 and in>talkd as a sasptcted up gradient well outside the plume 

East or DP40 and southeast ofDP5l neartaxiwa)· entrance:-illiir1stal!ect'[(, 
monitor cross-gradient groundwa!er l]Uabty 

:\o detection:; 

M\-\'-29:()2'-- .. lEast of LF-29(S\\'\fC 10~1);-,;;;-mpledtodefine c(;;ltm;;;;a;;-t-p]~;me --- -- ---·ciJ!,;;:t;t;;~;;i-.;;;-3T2-bc \irliiound1varcr- ·· 
M'W-29-03' 

MW-29-05' 

MW-19-0(,' 

-l'soutfn,-eS\ of LF-:29 c<;,, ;..rc 1-0.i): s-;Jillpled -ro--detinc c-;o(a-;;,;~antplm~ie --lChlorc1-ioi1nin gro;ii1Ci~-ater ---- -------

-- Sooiheast o{[f'-I9f:S\-I \H) lt)-irsa;npled-iodet'i!ie' C<);iiam-ir13nt pltlme - _· T2~I_)_-c_'~_~ .ancTb_e_--_,1.7x···n· ~--andrelar~{ii'ue-1 conslTi[ients ;,i 
groundwater 

.Nr-;ftl] ,,fi f<:CJ tS\(,\fl' I sampled h~tlcAnc ~0~t:t;:;,rnnnt plun1c · T-2:[i(~'j\i;;;J [(,!uenc i~~~'Toundwater 

Nc11es: 

The f\tifO\YJng c.nal):.e.\ ;.vcrc r:·ri::mned nn grc.Hm(:'.\<!L:r ~)/)~ S<.oil samp!~s: 

Clround~·.:n~r: VUCs hv EP:\ S'X-~i.:!!) \·kthnd F-:6fJf) 

fT1H d'.• JF-..:. bv Ei.'.-\ S\1_-·-~.<(; M~1ho~. :-..Jodifi,.~J 1.:' 

SPil \'C;C:; b:-· EP.\ ~\\-V-~.46 \·f~1hod:: S·J3n s:.>)(JH 

·tEPH ~> EP.-\ :)\·v.:-:46 \kthod~ 9J71.-L~; 

Rp! """j 2-; xis 6/4103 

!n:sutli::d pn"M w Phase I Rr 
fn5lalk:d during P~wst l RJ 

1r.::..1cl1;::'d ~·hrin,?: Pb:ts.-: U t<.l 

1nst1.ikd ~iu<ing RFl ;n Lnndfili ~q (I f.~q J 

) 

No oJor noted 

t::Jo odor ;wted 

-- .. ---------+--------------------
1\o odor noted 

l) 



Table3-l. SS-61 Groundwater Elevation Data Collected in 1996, ]99'. 1999, and :!UOO 

Well 
SS61-MWOl 
----······ 
SS6l-MW02 

SS61-MW07 
------. 
SS61-MW08 

SS61-MW09 

SS6!-MWJO 

SS61-MW1 l 

Note-;: 

-- - "\or rncascrcd 

f1 -feel 

rns1 - ;\'fe~n .:-ca ic\ ~J 

.\.fW- \'loniwrinf' .: cl I 

Pl · l'iaomc!c:· 

TOC Elnation 

{ft msl) 
41 !0.06 

4103 10 
cJ 100.64 

TOC- T<"•:' \:r:;.J ~-hlon-.J~ 

June 1996 

projects\ho!\ss61nfn\Rpt Final Tbl 3-1.xis 5/4103 

Depth to \Vater from TOC (ft) 
---- -·· .__ •···· -·····-

June 1997 April1999 
30.69 30.52 

2 i.90 

18.27 

14.22 

24 85 

!9.34 
20.26 

23.00 

23.45 

20.79 

23.08 

25.41 

30.34 

22.72 

2 Ll:J 

22.50 

!9.12 

I 9.10 
16.50 

16.10 

20.93 

19.64 

23.02 
"l~ , I 
_.) . .)_ 

\lay 2000 
30.98 

21.59 

19 .l.l 

15.39 

15.93 

15.81 

17.65 

15.33 

15.41 

11.15 
J 1.12 
13 .I 0 

20.5:! 
------····· 

23.68 

23.95 

21.50 

Groundwater Elevation (ft msJ) 

June 1997 
4079.37 

4081.21 

4080.14 

4081.19 

Apr·iJ 1999 
4079.54 
4080.61 

·------···· .... -----
4079.29 

4076.31 
-----···---···· -~-- -- ·-··-·----

.. 

4078.57 

4077.77 

4077.64 ____ .. __ 
4078.76 

4079.74 

4080 .. 38 

407 9 51 

4081.18 

Pag<' I of I 

May 2000 

4079.08 

4081.52 

4079.30 

4080.02 
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Table S-3. Summ:1ry of.\nah·tical Results for Soil Samples Cotlected During the Phase I1 Rl Page 4 of 10 

., [)'""'1'' 
.... 1' •• 

lnt~r\ J.] 

QfT~oi_l __ ?_axcpl_e> 
SS6J-DP3S 

SS61-DP38 
j 

1- lu-i I 
SS6 1-DPJCJ 

S S_{~! :.f2~~} o 
!() 1 .... l SS61-DPJ9 I 

1
1~~:-~f-~i~_.;~------ ----1- ~: ~ $61-DNU 

--···-··-········· -
S61-DP41 3 --+ 

5E~!1i=- ---F~--~~/0~~ 
~
SS61-DP-+3 i -2 

:_)~61-DP43 __ , ____ J--:__-: __ ]_8 __ -· 
SSbl-DP43 l =1 - 2.:' --- -- -- ·~·-· ... ---
SS61-DP44 I·~ 

SS6!-DP44 , 7-S 

SS6J-DP44 
....... - .. ----····"·-··-~---· 

SS§I -DP45 __ 

SS61-DP50 

~~6l:J?~~L _ 
_?S6l_:J:):!:_??__ __ 

~_561-[}f?.3. 
SS61-DP54 

SS6l-DP55 
··-·················-----·-····· 

SS6J-DP56 
---·--·-·····---····· 

SS6l-DP57 

Noref 

DPT · D1rcct pui;h techno~.)~[\ 

ft ~Feet 

j 5- ]0 

J J- !2 

I 
\'()('; (u£;l:g) I 

·rRP11 Lt::\ i~ boprop}·l- JJ-Pft)p:_-, !- . l ,:>+-Trtnl(~tl!y!- ~ .3,5-Tn:llc:h} 1- -----· I 
H:.:.~nz-?ne bc.·::::z~·1-: bcn7.tnc b~,.~rJ.c.-:J.c: SnTen~ Tuhltn(! benz~:n·.:.· be-n::;:~nc o--Xvler!-;· -~::_0~lenes 1 

mg .. ki; N :-dilligrams p~r k!lug:r:tm 

"-!/) • 'ot de:tect"cd 

·~'RPH · T<::~a] re;;zn t'.rabk pc:1ro!eum hydrocarbons 

\·oc s- \\dariJe organic compo·1.1nds 
~J.g-J.-.g.- 'v"licr;.:.granb per b1ogr<~n1 

J 
l 

-! 
.! 

Rpt Sec 5 Tables. xis Table 5-3 Phase 11 P.i Soil 5/4103 

l.) .J 



Table 5-4. An:Jlytita! l{esults for· GroundwMcr Oetecrion.;. Ph'""' I and II RFl :O:,ite Characterization (1996 aml!99"') 

L.O-.dl!ur. 

Mot,J!-.' l.ahor~rory :\n:th:-;::s 

SS61-DP(;~ 
- ---
SS6l-DP(n 

SS6 i-DPOS 

,SS61-DP0~ 
t·----~~-

--~---- ----

I
SS61-DPIO 

Phose II 

SS6HJPII idup' 

~~~s_6]-Df'12 \d_l'f.: 
:;S()l-DP!c: 
--------------
S~61-D!_'I7 

?,S61:pPr~ 

SS6l:i:?f 1 8 l_d ~J': 
SS61-DPI9 

SS6; -DP2'.· 

SS61-DP:o 

SSI21-D£'2~ 

SS61-DP2' 

Jvf\V-29-05 

SS(-, l-\:YVC11 

SS61-JvJW02 
----··-- - --- -.-
SS61-~1\\'(13 

SS6l-JI/rv .. ·u...: 
.. ---------- --

~~!:'1~VO-+ .D_cpj 

Off-Sit-=:t!x_e.d Labocac~_c~.r_:_a~s-e' 
SS61-DP11 

SS6I-DPJ:' 
SS6l-DPIJ 

SS6l-DP14 

SS6l-DP!o 

SS6l-DP22 

:o 
..... zoo 
3Afr-O 

96 

:·\u 
6.000 

!,9UO 

570 
go 

\u 

10.1 

2.200 

-tUW 

~-9~)() 
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Table 5-6. Anal\ rica! Results for Groundwater- Dete<·tiun>, Phase If Rcmedia!Jm·esrigation f'age 10 <d I 0 
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----------··-------·· 
\iW-:?9-06 

4,400 

96 

5,600 ,J 
7_8 J 

400 

DPT- Direct push t~chnol1)g: 

NT> - Not detected 

·rPH- Tot<·d pctrole:u:i! hydrocarbons 

\'OCs- Volatile o;g,anic com rounds 

Rpt Sec 5 -r-~les.x/s Table 5-Q Pnase II Rl GW 6/4103 

1.2 

ug/1. ¥ !viicrograms per liicr 

l>') 
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DISTRICT 
OMAHA 

HOlE NUMBER 

SS61-DP38 HTRW DRILLING LOG 
2.DRILL SUBCONlRACTOR SHEET SHEETS 

Indian Fire and Safety 1 Of 2 
J.PRD.f:CT 4.LOCA110N 

5155.0027.0007 H2000 SS-61, Hollorvmn AFB 
------------4-------~~~~~~~~~~----------------~ 

5.NAME OF DRILLER Ra fe Jones s.MANUFAcruRER's DESJGNA110N OF DRILL 

7.SIZES AND TYPES Of DRIWNG 
AND SAMPUNG EQUIPMENT 

12.0VERBURDEN THICKNESS 

13.DEPTH DRILLED INTO ROCK 

N/A 

N/A 
1~.TOTAL DEPTH Of HOUE 

12.5 ft 

I 8.HOl£ LOCA 110N SS61-DP38 
9.SURFACE ELEVA110N N/A 

10.0ATE STARTED S/J/OO 111.DATE COMPLETED 
514100 

15.DEPTH GROUNDWATER ENCOUNTERED 
12.5 ft logs 

16.DEPTH TO WATER AND ELAPSED 11ME AF1£R DRIWNG COMPLETED 
7 ft logs/ clo.y lo. ter 

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A 
18.GEOTECHNICAL SAMPLES NOne OISnJRBED UNOISnJRBED 119. TOTAL NUMBER Of CORE BOXES 

N/A N/A N/A 
~-=~~~~~~~~,~~-----r----~~"--.-~~~~~~~·~~~--~~~==~~==~==~--~~~~~ 20.SAMPLES FOR CHEMICAL ANAL YSJS YOC METALS OTHER (SPECIFY) OTHER (SPEaF'r) J OTHER (SPEaFY) j 21.TOTAL CORE 

wo.. ter o.nd sott 
22.DISPOSI110N Of HOUE BACKFlLLEO 

w/ bt>n~onlt~ 

LOCATION SKETCH/COMMENTS 

;_'·· 

:(,_,._ 

\ 

<1 DP54/M'..VQ7, 

1 -'·-~_DP42 

@ DP55 

' .- -~ 

111J DP51 

$llN12 

\'!' DP40 

PROJECT 5155,0027.0007 

ENG FORM 5056A-R, AUG 94 

N/ A TRPH - •oil _l TPH-...P~ -••'•r / RECO\.UlY % 
MONITORING WEll OTHER (SPECIFY) 2J.SJGNAnJRE OF INSPECTOR 

N/A 

. tl;DP45 

ft: 
:f' 

. ~ DP44/MW09 

I 

-. __ 

~ MW-OS 

i I' 

! . .. 
' 

,li5 OP29 ·,. 

t~:Of'56 

lli DP39/IAW1 0 

I SCALE 1 Inch = 300 feet 

' 

i i 
i 

! -1 i ; 
-

~Df'47 
-. ~--

l HOLE NO. SS61-DP38 
(Proponent: CE:CW-E:G) 



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOlE NUMBER 

SS61-DP3E 
PRMCT . j_ INSPECTOR Luke Do.rro.gh 

SHEET SHEETS 
5155.0027.0007 H2000 2 OF _2 

EL£V. DEPlli DESCRIPllON OF MA TERIAI.S FIELD SCREENING GEOTECH SAMPLE ANALYTICAL 
BLOW COUNT REI.IARKS 

(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 
(d) (e) (f) 

- t---- Q-6' - Q$pl\o.lt t---- -- Brown Chyey SILT with Fine to -- r"~ediuto'l Sand, ~lst, soFt -- -
- -
- -

2-= ML -
-

- -
- -
- -- -- -- --- -

4---= S61111'36S503 
--

- Reddish brom Silty CLAY with fine c-- white Sllnd l~sos, I'IOirt, ,.,<ll<m r-- stjFf'rvss~ low pto.stldty CL 
'---

- r-
- f-.-- -- t---

- '--

6 
- r-
- r-- t---- St\M o.s o..bove with SO!"'M! oxkte r--

s~ng r-
- f-- S61DP36S901 r-- r-- CL r-

s---= r-
f-- r-- SaM Ct.s o.bove, color change to r-

- r-
- QrGy r-- f-- t---

-
CiNy s• ty Cloy with fl~ to ~·dl...., 

r-
10-= t---Sdnd, 1r-o.c~ coors~ So.nd. "'olst, f-.-

- s1lff CL t---
- t---
- t---- t---

- f-- t--
- t---

12---= sc f-
Light brom Clayey SAND with fine 

t---- t--- So..nd O.nd SOft~ SUt~ (oos~ and Wll!1 f-

- t---
- IJa:ter enco\A"rtere:d a."\: 12.5 f~re-t 1---

- t---
- t---
- t---

14-= wo.t~ so.l"'ple coUe~d - t---
SS61111'38'w'B f-

- f-- f-- f-- t---- f--
- t---
- t--
- f-

16-= t---
f-

- t--
- t---
- t---
- -

- -
- -- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -- -- -

PROJECT 
5155.0027.0007 H2000 I HOLE NO. 

SS61-DP38 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG 
DIS1RICT HOL£ NUMBER 

OMAHA SS61-DP40 
1.COMPANY NAME fomr 1/heolff' EnvlrOMonto.t Corp 2.DRIU SUBCON1RACTOR SHEET SHEETS 

Indio.n Fire o.nd So.fetv 1 Of 2 
3.PRO£CT 

5155.0027.0007 H2000 
.UOCATION 

SS-6L Hollor~o.n AFB 
5.NAI.4E OF DRIUER Ro.fe Jones 6.t.4ANUFACTURER'S DESIGNATION OF DRILL 

7 .SIZES AND TYPES OF DAIWNG I DPT Rig 
B.HOlE LOCATION 

AND SAI.4PUNG EQUIPt.4ENT SS61-DP40 
9.SURFACE ELEVATION N/A 

10.DAT1E STARTlED 
5/4/00 I 11.DAT1E COMPLETJED 5/4/00 

12.0VERBURDEN lHICKNESS N/A 15.DEPT1H GROUNDWA TIER ENCOUNTERED 13 ft 
13.DEPTH DRILLED INTO ROCK N/A 16.DEPT1H TO WATER AND ELAPSED TIME AFTER DAIWNG COMPLETED 

17 .3' prior to so~pllng, obout 10 "ln. --
H. TOTAL DEPlH OF HOLE 20.5 ft 17.01HER WATER LEVEl MEASUREt.4ENTS (SPECIFY) N/A 
18.GEOTECHNICAL SAIAPLES None DISTURBED UNDISTURBED I 19.TOTAL NUt.4BER Of CORE BOXES 

N/A N/A N/A 
20.SAt.4PLES FOR CHEt.41CAL ANALYSIS voc t.4ETALS OTHER (SPWFY) OTlHER (SPEaFY) I OTlHER (~~ 21.TOTAL CORE 

WO."tff' 6.fld s:oll N/A TRPH - soil I TPH-J'~ -wowr RECO\ERY Jl: 
22.DISPOSITION Of HOL£ BACKFILLED MONITORING WEll OTHER (SPECIFY) 23.SIGNA TURE Of INSPECTOR Luke Do.rro.gh 

w/ bmtonlte N/A 

LOCATION SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

., 

: 
; i 

' <·-·(-
" 

- !.' 
D~2'7ifk ~{VHB i 

·, ® 
MW-02. 

' €> DP 31 
.. 

... . ~ DPi\0' 
·,· 

! 
.. .. 

' fi0Pp2 

'II DP54/MWq7, 
: - ' 

·t'>DP26 aMW04' .• . .. 
. ® bP}4/M\V06 ·' 

d~DP42 * DP50/1.1W08 . :eor33 
~ DP55 

'e>OP43 
' II!DP49 e; MW-05 ' I 

;, DP 41 /,:: . I i!fDP35 
'!, 

., Df'47 i 
:(', 

' 
. ' 

i 
.;;DP45 ) 

§! DP51 I ~DPtid/MWOS. . '.~. 

. @ Dl'29 

011
JI.W12' 

!i'IW3G 
~EW46 

I eDP40 I fP.·[)P:rn 

I I 
*DI0 n ~, DF-39 /~/i1-i1 0 

..... .... ;r,[)['' 

1 
1'1; r··F'b:S 

(i -;,~ 

---- --
PROJECT 5155.0027.0007 I HOLE NO. SS61- DP40 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

SS61-DP4~ 
PRMCT 

5155.0027.0007 H2000 'INSPECTOR SHEET SHE£TS 
Luke Do.rro.gh 2 Of 2 

ELEV. DEPTH DESCRIPTION Of MA TERIAI.S 
FlEID SCREENING GEOTECH SAMPL£ ANALYTICAL 

BLOW COUNT REMARKS 
(o) (b) (c) RESULTS OR CORE BOX NO SAMPL£ NO. (9) (h) 

(d) (•) {f) 

- -- -
- -
- Brown, fl,...., Silty SAND, 1roc~ -- M<iufol Sand. dry, too"" -- SM -
- -- r--

2~ 
'--
-

- -- -
- r--
- -- -- r--

- Grey Silty CLAY, Vf!r'Y 1'10151, Mdlul\, ,.---

4 - plutk:tty, traco fino to MdiUI'I Sand CL '--

- r--
- 1--
- -llgh1 brown So.ncly SILT, f~ - 1--- So.nd, -tro.ce .w~ Sand, do.~p 

ML r--- S61DP..OS501 r-- r-- r-
6--= 

r-r--
- r-
- r-
- r-

- f--
- 1-- 1-
- light brown SRty SAND, do"P• nll 1-

s--= gr-a.dPd, SOA~ gro.vel (0-10 m> SM 
1--

S6!DP4()S901 r--
- 1--- r-- r-- r-

-
- 1--
- 1--

w--= Grty Silty CLAY wtth Sand, l\ols1, CL 
r-r--- soH, slight p\o.s11dty, tro.c~ 1--

- roun<i<Nl QI"OVo\ <D-J()nn) r-
- r-- r--- light brown Silty CLAY, dol'p, r-- I'!Oist, Mdlurl plo.stk:tty, troco 

CL 
r-- flrw So.dn, l'l~ciurl stiFfn~rss 1-

12--= r--
1-- 1-

- 1-
- 1--
- 1--- r--
- r-- r-
- 1---

14--= 
r-
f--

- 1--

- Ught brown Sandy SUy CLAY, I'IC!rt, CL 1--- soft, f!M to Modi"" So.ncl r-
- CL 1-
- 1-
- 1--

16-= 
1--

Ught brown SHy CLAY, troco r--
- f1n• So.ncl, I'Kllst, high plostlc:lty, r-
- soH CL 

1-
- 1--
- r--- f--
- 1--
- 1--

18-= 1-
r--

- Light brown Silty CLAY, r-
- 1--
- nolstl .. t, stiFf, hiQh 

CL r-r.tastldty wtth ""dl"" sand - enses, rOlX'Ided So.nd 1-
- 1---

- 1--
- r-
-

TD 20.5 ft 
1--

- = r-
PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP40 

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



HTRW DRILLING LOG 
DISTRICT 

OMAHA 
HOLE NUMBER 

SS61-DP41 
!.COMPANY NAME 2.DRill SUBCONlRACTOR SHEET SHEETS 

f ostm"' "w'h~ri~r Envfr()f"))\ff\to.l Corp Indlo.n Fire o.nd So.fety 1 Of 3 
3.PRo.£CT 

5155.0027.0007 H2000 
4.LOCAT10N SS-61, HolloMo.n AFB 

5.NAME or DRILLER Ro.fe Jones 6.t.IANUF ACTURER'S DESIGNA TlON or DRILL 

?.SIZES AND T'rl'ES or DRIWNG I DPT Rig 
8.HOLE LOCA TlON 

AND SAMPUNG EQUIPMENT SS61-DP41 
9.SUR1F ACE EL£VA T10N N/A 

--~~~ 

1 O.DA TE STARTED 
5/1/00 I 11.DATE COMPLETED 

5/1/00 
12.0YrnBURDEN THICKNESS N/A 15.0EPTH GROUNDWATER ENCOUNTERED 

20 ft 
1J.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRIWNG COMPLETED 

15.25' bQs 1 ho<.r af-ter drlUng 

14.TOTAL DEPTH Of HOLE 23 ft 17.0THER WATER LEV£l lo4EASUREMENTS (SPECIFY) N/A 
18.GEOT1ECHNICAL SAMPLES None DISTURBED UNDISTURBED ~19.TOTAL NUMBER Of CORE BOXES 

20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SPECIFY) I 21.TOTAL CORE 

soA o.nd wq.~ N/A sol.- TRPH wo.tl!'r- TPH-...P-4 I I RECOill\Y :t 
22.DISPOSIT10N Of HOLE BACKFILLED MONITORING Mll OTHER (SPECIFY) 23.SIGNATURE Of INSPECTOR 

Luke Dorro.gh 
wl bmtonl-te N/A 

LOCATION SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

._ 

./·1/ 

~FJPi~ MW-0·03 
._,_ ·. "!f ! ~ 

MW--02· 
-, ! I~;~ J . ! 

If> Dp 31 ,,- ~ "t)f';30 .. 
! - _<eDPp2! I • 

e DP54/MWq'7 '~DP26 eMW¢4' / ••:. ~--, •. - -
-!.._-<. ··. · • /)P34/MW06 . 

., __ 

~DP42 .. ~ [)P50/M'WOI.l- \tDP33 
!§ DP55 

®D,R{3 
I , 

® MW-05 [ ___ ..___, $DP49 
•DP41 f ·' ~DP35 -

!iiDi~:t\7 
"' ! f: 

i '• . ll DP45 ' 
~~-- -- < 

Iii lW51 lil' DP44/MW09 '>ii_pr;29 '!" 

~h4\V12 
~bP36 · 

~DF ~ Ci 

\l· [)f'AC 
!!>DF~if· 

~1 DF 52 '!} DP39/~~\Vl,O 
! 

...... r- ~,[)f·' 

1 
~~ Ul'::-.', 

15 Dt _-)P 

1-------~--~-· ---~-. 

PROJECT 515~i,0027.0007 I HOLE NO. SS61-DP41 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOI.£ NUMBER 

SS61-DP41 
PROJECT 

5155.0027.0007 H2000 !INSPECTOR Luke Do.rro.gh 
SHEET SHEEIS 

2 OF 3 
El.£Y, DEPTH DESCRIPTION OF MA l£R1ALS FlElll SCREENING GEOTECH SAMPlE ANALYTICAL 

BLOW COUNT REMARKS 
{o) (b) (c) RESULTS OR CORE BOX NO SAMPlE NO. (g) (h) 

(d) (•) (f) 

- -- o-4 lncn.s - o.oph<>l t -
- r-

- -
- e-----

- -
- ,... 
- To.n Slty SAND, loou, cry, ~ 

SM 
~ 

2--= 
to Mc:lwt\ So.nd, tro.CV COO.f"H '--
SQI>d 2£2 PPf'l !--

- -- r-- SS61DP41S301 f-
- r-- !--
- ~ 

- f-
- '--

4 - r-

- 1-
- 1-- 1-
- 1-

- Reddish brown Sandy SILT, dry, !--
- ooft, fine Sand f--- f--- ML f--

6--= 
0.68pp~ f--

f--
- 1--- 1--- 1--
- 1--

- f--
- 1--
- f--- 1--
-

8 
1--

- -- stlght clscoiON>tlon In soRs -
- -- -- -- Do.l"k grey Sltty SAND, dr-y, -- loose, Fit'w to Mdtl.n Sond* -- tra.ce coo.r-s• sG.I"''d 

IJ5 PPf'l -
10-= 

SS61DP41S601 SM --
- -
- '--
- -

So~ Cl5 o.bove, col.or cno..nge - ,... 
- to reddish brown !--

- -
- f-

12--= 1---
-

- (iN.y Cto.yey SILT, ,cHs:-t, SOM' 
,--

- Fr.v So.nd o.nd tro.c• M~ Sand -- -
-

0.22 ppn ML '--- '--
- '--
- -
- ,... 

14-= f-
I'Oist ot 14 ft -- 1--- 1-

- f--
- !--

- f-
- Reddish brown SHy CLAY, f-
- I'IOist/dMp, stiff, ,.,.dlurl plastldty, 1--

16-= trace fine Sond 0.44 ppn CL '--
!--

- 1--
- 1--
- 1-
- 1-

- r--
- 1--- f-

18-= 
1--
!--- f-

- So.rw o.s o.bov~. w~1: o:t "tip- 1--- about 20 ft 1J3 PI"" CL 1-
- 1--

- 1---
- 1--
- f-
- 1--

I - 1--l PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP41 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

SS61-DP41 
PROJECT 

5155,0027,0007 H2000 IINSPECTOO Luke Dnrrngh SHEET SHEElS 

3 OF 3 
aEV. DEPTH DESCRIPTION Of !.4A TERIALS FJELD SCREENING GEOTECH SA!.4PLE AHALYTlCAL 

BLOW COVNT RE!.4ARKS 
(a) (b) (c) RESULTS 00 COO£ BOX NO SA!.4PLE NO. (g) (h) 

(d) (e) (f) 

- -
- SHty CLAY- so.M o..s: o.bovto CL 1--
- :_ 

- -
- 1--
- Gr~enlsh grey Silty CLAY, wet, low 1--
- pl~stldty, f1~ So.nd, oxld• st~lns f.--

22-= 9.55 PP"' CL f.--
1-

- 1--
- 1--
- 1--
- 1--

- TD = 23 ft f--
- f.--
- f--

24--= 1--
1-

- 1--- 1--
- 1---
- f--

- I-
- 1---
- 1--
- 1--
- 1--

- I-
- 1--
- f--
- f--
- f--

- 1-
- f--
- 1--
- 1--
- f--

-- 1-
- f--
- f--
- f--
- 1--

- I-
- 1--
- 1--
- 1--
- f--

- 1-
- 1--
- 1--
- f--
- f--

- I-
- f--
- f--
- 1--- 1-

-- f--
- f--
- f--- f--
- f--

-- I-
- 1--
- 1--
- 1--
- 1--

- 1--
- f.--
- --
- f--
- 1--

- 1-- 1--
- 1--
- f--
- 1--

--- 1---
- 1--
- -
- 1---
- 1--

- 1-
- 1--
- -
- 1--
- 1--

-- I-
- 1--
- 1--
- f--
- 1--

- 1-
- 1--
- f--

I - 1--
- 1--

'ROJECT 
5155,0027,0007 H2000 I HOLE NO. SS61-DP41 

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



HTRW DRILLING LOG 
DIS1RICT HO!£ NUMBER 

OMAHA SS61-DP42 

1.COMPANY HMIE 2.DRIL.l. SUBCON1RACTOR SHEET SHEETS 

Foster Vheeler EnvlronMento.l Corp Incllo.n Fire o.ncl So.fet'L_ 1 Of 2 
3.PRo.£CT 

5155.0027.0007 
4.LOCA110N SS-61, HolloMo.n, AFB 

5.NAME Of DRILlER Ro.fe Jones 6.MANUFAClURER'S DESIGNA110N Of DRILL 

7.SIZES AND TYPES Of ORIWNG I DPT Rig 
B. HOlE LOCA 110N SS61-DP42 AND SAMPUNG EQUIPMENT 

9.SURFACE ELEVA110N N/A 
10.DATE STARTED 5/1/00 _l11 .DATE COMPLETED 5/1/00 

12.0\IERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 18.5 ft 
13.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED 11ME AFTER DRIWNG COMPLETED 

14.65 ft a ft.r 1 hour 

H.TOTAL DEPTH Of HOLE 23.5 ft 17.0THER WATER LEVEL MEASUREMENTS (Sl'EOFY) N/A 
18.GEOTECHNICAL SAMPLES None OISlURBED UNDISlVRBED 119.TOTAL NUMBER Of CORE BOXES 

N/A N/A 
--

20.SAMPLES FOR CHEMICAL ANALYSIS voc t.IETALS OTHER (Sl'EOFY) OTHER (Sl'EaFY) I OTHER (SPECIFY) I 21.TOTAL CORE 
-

sofl. o.nd wnter sol - TRPH •• tor - TPH-JP~ I I RECOVERY ~ 

22.01SPOSI110N Of HOlE BACKF1LLED t.IONITORING WEll OTHER (SPEaFY) 23.SIGNA lURE OF INSPECTOR Luke Do.rro.gh 
w/ ~ntonl-te- N/A 

LOCATION SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

,_--._ 

j:i 

_ ?P~,27 !:k MVt-"03 _ 
$ ·; '- --'· HW--OZ 

--
® PP31 eoP3~ i. 

•DP32! i ; / . • . . 
~ DP54/MW07 

' ' I\.,{ , 

··DP26 • M:t~3'.t)Mwd~: ·-
f•DP42 I ----1.: .. ··. 

' '€\' DP50 1~(\il\)8 - '~6P33 •. ',. ~ I 

. ' lf>DPA3 ·-
® DP55 

~, __ - "· f ·, 0 

! cQP49 $ MW-05 ' 
~ DP41 

<.liDP55 
-~~~ ~ 

... 
~®DP47 .. ' 

:' ' 
~ .. 

g; DP4.5 
(!; DPS1 ~DP44/MWOS. ~--biz~ ' 

... 
.. 

f~Dl0 30 
li·f.Mii 

[:.-; 
! ' 

(' DP46 

11\' Llf'eO 
&>DP56 

; 

~' Df-'5:' @ [Jf'.3 8 /f..IW 1 0 

....... ~ 
®Df-'T/ 

'l 
f€ [IF5~:-

rlf: ''!l' 

1---
PROJECT 5155.0027.0007 I HOLE NO. SS61-DP42 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

SS61-DP42 
PRo..ECT 

5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 Of 3 
ELEV. DEPTH DESCRIPTION OF MATERIALS FIElD SCREENING GEOTECH SAMPLE ANALYTlCAL 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (o) (f) 

- 1-- D<>rk lorown Clayoy SILT, rJtry, :soft, 1-
- low pt._.tk:lty, ~co F'no Sand 1-- 0,60 PI"' ML f--- 1--- 1-- 1-
- f--

2 - f--

- 1-- Tan Sl1y SAND wtth gro.vel, 'oose, 1-- dtry, w~l ~~' ~~ 1-
- gr-avol 0-10 """ In sln S\o/ 

f--
- o.3~ PP" 1-- f--- 1-- f--

4 
- -tlp of ••"!:>lor wot at ~ ft 1-

- f--- llrown Silty SAND, dry, Mdlutl f--- dor\51ty, fl"" to MdiUI'I Sand, f--- S<me Qo.y f--
- 0.62 pprt SM 1--- f--

- 1-
- 1-

6 - 1-

- 1-- To.n/red<Msh brown So.ndy SlLT1 
1-

- stlfi'' fltw Sand 1-
- SS61DP~2S60l 1-

- ML 1--
- 1-
- 1-
- 1-
- 1-

8 
1-- Grey So.ndy Gra.v~, dry, suba.nguto.r - SS61DP~2SBOI G\o/ f-

- Qr"Q.Ve{ o-20 M m slze, COCU"'S"e 
f-

- So.nd1 tro.ce Sltt 
f-

- f-- f--
- T CLn/~ddlsh brown Clo.yey SILT wrth f-

to-= 
SG.nd, I"\CCIst, fine to rwtiYf't So.nd f-with o. "trClCl' of coo.r.se So.nd 

1---- 0,60 ppt'l ML 1-- 1-- 1-- 1-- 1---- 1-- 1-

12-= 1---
1-

- 1-
- Rod,.,.h brown Silty CLAY wl1h 1-
- S<lncl, f'ltw S4.nd O.nd Sot'W COQI'Se 1-
- ~d, ~t, tr-o.ce gro..vet 10 M n 1-- sln, low plastlcl1y 0.65 PPI'I CL 1-- f--- 1-- 1-

14-= 
i-
'--- r--- DT\1 H.65 prior to SOJO>pling f--- -

- ;--

- i-

- -- f--

16-= Rodclsh brown s•ty CLAY, I'IOist, '--
Mdluro plarlldty, sOMo fino Sana -

- o.nd tro.ce l"fe'rJiun coo.r-se- Stmd -
- MS PP" CL -
- -
- -

- f--
- f--
- '--
- r--

ts-= f--
1-

- 1-
- 1-

- GN!y Clayoy Gravelt~to f.J Ml, wet, 0.95 pprt GC i-

- Rtddlsh brown S!ty CLAY, ••~. low f--
-

plutld"ty, """" flno to """""' CL 1-- Sand f--
- 1-

PROJECT 5155,0027.0007 H2000 I HOLE NO. SS61-DP42 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOlE NUidBER 
SS61-DP4E 

PROXCT 
5155.0027.0007 H2000 r INSPECTOR Luke Dorro.gh SHEET SHEETS 

3 Of 3 
ElEY. DEPTH DESCRIPilON Of ldATERIALS FlEW SCREENING GEOTECH SAidPLE ANALYTlCAL 

BLOW COUNT REid ARKS 
(a) (b) (c) RESULTS DR CORE BOX NO SAMPLE NO. (g) (h) (d) (•) (f) 

- 1--- 1---
s~,.,., cu; ~ve <S~ty CLAY> 1-- 1-- 1--- 1---

CL 1--- M5 pprl 1-
22--= ~ 

f---- 1--- f-- 1--- 1--- f---- L-
- 1-
- TD - 23.5 ft 1--24- f----

1---
f-- !--- 1--- f---- 1--- 1--- 1--- 1--- f---- 1-- 1-- 1-- 1--- 1--- 1-- 1-- -- -- -- -- -- -- 1-- ~ - 1-- 1-- 1-- 1-- 1--- 1--- 1--- 1--- 1----
~ - 1-- 1-- 1-- 1--- 1-- 1-- 1--- 1--
1----
~ -
1--- 1--- --
1---
f---- 1--- '----- 1---
f---- --
~ -
L-- -- -- 1---
'----- -- 1--- 1--- 1--·-
1--
1--- 1--
1--- ~ - 1--- -- 1--
·-- -- --
~ - -

I - -
PROJECT 

5155.0027.0007 H2000 I HOLE NO. SS61-DP42 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG 
DISTRICT HOLE NUMBER 

OMAHA SS61-DP43 
1.COMPAHY NAME 2.0f!lll SUBCONTRACTOR SHEET SHEETS 

Fosi;E;>r Wheeler EnvironMental Corp. Indlo.n Fire o.nd So.fety 1 OF 3 
3.PRO..ECT 515.0027.0007 H2000 UOCATION 

SS-6L HolloMo.n AFB 
5.NAME Of DRillER Ro.fe Jones 6.MANUFACT\JRER'S DESIGNATION OF DRill 

7.SIZES AND TYPES Of ORWNG I DPT Rig 
8.HOLE LOCATION SS61-DP43 

AND SAMPUNG EQUIPMENT 

9.SURFACE El.£VATION N/A 

-- 1 O.DA TIE STARTED 5/2/00 111.DATE COMPLETED 5/2/00 

12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 23 ft 
--

13.DEPTH DRillED INTO ROCK 
N/A 

16.DEPTH TO WATER AND El.APSIED TIME AFTER Of!IWNG COMPLETED 
12.~5 ft bgs d t 12110 on 5/3/00 

14.TOTAL DEPTH Of HOLE 25.5 ft 17.0THER WATER LnU MEASUREMENTS (SPEaFY) N/A 

18.GEOTECHNICAL SAMPLES None DISTURBED UNDJSTURBED 119.TOTAL NUMBER Of CORE BOXES 
H/A HIA 

:<O.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY> OTHER (SPECIFY) I OTHER (SPECIFY) I :<!.TOTAL-CORE 
~ll nnd wc:hr so.l -TRPH •• t~ - TPH-Jf'4 1 I RECOVERY ll: 

22.DISPOSIT10N Of HOLE BACKF1llED t.40NITORING WEll OTHER (SPECIFY) 23.SIGNA T\JRE Of INSPECTOR Luke Do.rro.gh w/ bonWr>IW HIA 

LOCA1lON SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

i 
" 

.. 
' 

! 

·,- -~ 
. i 0 r;{ ?/!~ MW --'•G;) 

---., /: 
1 ;} 

t; 
MW--02 . 

. II> DP61J ; . lfil DP31 
; ·/ ~-IJP32 ': r .. 

-, ... 1 ~ /! J .,, .. 

~ DP54/~IWQ7 .' !~DP26 til MWdt l !I; • 
.. ··~ . ~ b ~4/MWOe 

l.i>DPt,2 ~DP5~..;:; . ~bP33 ; 

ei· DPS5 · ·•DP43_j ·-
. : .,. L' ; • 

'eDP49 ~- ~NI--05 ~ 

~~ DP 41 
: c @'0P35 . ' € DP-17 

l," 

I' ( 

oz,QP-45 
i ( ., -

~ DP51 @ DP4.4/MW09 
,fii[J)h,g 

' '(' I 

®~M12 
~ DP-3B 

li>DP<H; 

1Ji; Df'4G 
ii<DPSC 

! 

t Di}b2 t< DP3S/MWi 0 

.... ,... \~DF.2,/ 

"'" 0!'~:3 
t.; L~P 

PROJECT 5155 0027.0007 I HOLE NO. SS61-DP43 
-

ENG FORM 5056A-R, AUG 94 (Propontn\: CE:CW-EG) 



HTRW DRILLING LOG (CONllNUATION SHEET) 
HOLE NUMBER 

SS61-DP4~ 
PROJECT 

5155.0027.0007 H2000 !INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 3 
illY. DEPTH DE SCRIP liON OF t.CA TERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL 

BlOW COUNT REMARKS 
(o) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (e) (f) 

- -
To.n srtt,SAND, dry, loos~, flrK! to SM - 1.0 ppt'l -

- M~ d, tro.ct COt\rSO~ So.nd -
- -
- -
- -
- Brown SHy CLAY, dry, soft, low -

2~ pto.stk:tty~ tro.c~J f'ne So.nd --- CL -- -
- -- -

- -- -
- -
- -
- -4 - Brown/To.n Cloy~y SAND. I'IOist, 

,..-
- ~~fun ~slty. fine to I'\Odk.m 0.30 ppt'l 

-
- So..nd, 1ro.ce coors~ Sond sc -- ,..-

- r---
- ,___ 

- f-

6~ 
,..-

Grey/Ton Silty CLAY, ,.olsi;, soft, r---
- low plo.stldty~ trocP fine- So.nd '-
- CL r-
- f-
- f-

- f--
- f-
- f-- ~ n.s o.bove - coi.Of"' cha.nge to f-

8 - brown f-

- f-- f-
- f-- Brom Clo.y~ SILT, nolst, soFt, f-- f1ne So.nd, tra.ce nedlun o.nd r---
- coo.ru So.nd f-- 1,0 PI"' ML f-- f-

10-= f-r---

·~ 
... _./ 

- f-
- f-
- f-
- f-- r---- 1--

- f-

12~ r---
f-

- f-
- 1--
- 1--
- Brown Slty CLAY, I"K)Ist, rteciUI"t 

1--
- stfffness, r~ec.llm ptastk:tty, 7.95 PP" CL f--

- SOM fine S<lnd 1--- 1--
- f-

14-= r--
f--

- f--

- f-- ,._. ..., ohovo, Silty CLAY 53.25 ppt'l CL f-- f--
- f--

- 1--
- '-

16 
- ,..-

- Grey/Gr .. n Sity CLAY, I'\Oirl, '--
- stlf'f, slloht plostk:lty, 501'\• fltw CL r-
- S<lnd f-
- ~ 

- ~ 

- snrw o.s o.bove - itrong odor 
~5.22 PI"' CL r-

- f-
- '--

18 
- f-
- Brown Skty QAY, l"drt, stlff, t1ne f--
- So.M o.nd moll cryst.a.l~ 33.5 PP" CL f--
- '-

- f--
- 1--

- 1--

I - f-

1 PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP43 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOI£ NUMBER 

SS61-DP4::: 
PROJECT 'INSPECTOR Luke Do.rragh SHEET SHEETS 5155.0027.0007 H2000 3 Of 3 

EJ.£Y. DEPTH DESCRIF'llON Of MATERIALS FIELD SCREENING GEOTECH SAMPLE ANAI..YTlCAI.. 
BLOW COUNT REMARKS 

(a) (b) (e) RESIJLTS OR CORE BOX NO SAMPLE NO. (9) (h) (d) (•) (f) 

-
Brom Silty U..AY, "olst, stiff, 1--- 1--- ""ell"" plo.stk:lty, so..,. fl1• Sond 2000 ppM CL I--

- a.nd crystoJs, strooo odors 
I--

- f----- 1--
- I--

22---= I--
SaM o.s o.bov~~ <SRty CLAY> f----- 2022 ppn CL 1--- 1--- I--- I--- 1.'•1 ot about 23 Ft 1----- I--

- I--

24---= I--
So.N o.s o.bov~ but so. tur-o. te-d f-----

179~ ppn CL 1---- 1--- -- 1--- f----- I--

- TD = 25.5 ft I--

26---= I--
1----- I--- I--- I--- I--- 1----- I--- 1---- 1---- 1---- 1----- 1---- 1---- I--- 1---- ~-

- 1---- 1---- -- -
- 1----- 1---- 1---- 1---- I--- 1----- 1---- -

- 1---- 1----- 1---- I--- 1---- 1---- 1---- ---
- 1---- 1---- I--- I--- 1----- I--- 1---- 1--- 1--- f----- I--
- I--- I--
- 1--- f----- 1---
- '---- -- -- -- -
- -
- 1--
-

1---- 1----- I--- ~-
- 1---- I--- f----- 1---- I--- I--

I - 1---

PROJECT 
---- ----

I HOLE NO. 5155.0027.0007 H2000 SS61-DP43 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG 
DISTRICT OMAHA HOI£ NUMBER 

SS61-DP45 
1.Cot.IP ANY NAME 2.0RILL SUBCONTRACTOR SHEET SHEETS 

Foster W'heeler EnvlronMentQl Corp. Inclio.n Fire o.ncl So.fety 1 OF 2 
3.PROJECT 5155.0027.0007 ~.LOCATION SS-61, HolloMo.n AFB 
5.NAME Of DRILLER Ro.fe Jones 6J.IANUFAGTURER'S DESIGNATlON Of DRILL 

7.S12IS AND Tl'l'ES OF OR1WNG 

I 
DPT Rig B.HOLE LOCATION SS61-DP45 

AND SAMPUNG EQUIPMEIH 

9.SURFACE ELEVATlON N/A 
10.0ATE STARTED 5/2/00 111.DATE COMPLETED 5/2/00 

12.0\IERBURDEN l'HICKNESS N/A 15.DEPl'H GROUNDWATER ENCOUNTERED 13 ft 
13.DEPTH DRILLED INTO ROCK N/A 16.DEPl'H TO WATER AND ELAPSED TIME AFTER DRIWNG COMPLETED 

11.60 f'-t bgs on 5/3/00 
H. TOT AI. DEPTH Of HOLE 19.5 ft 17.0THER WATER LEY£!. MEASUREMENTS (SPECIFY) N/A 
18.GEOTECHNICAL SAMPLES None DISTURBED UNDISTURBED _I 19. TOTAL NUMBER OF CORE BOXES 

20.SAMPLES FOR CHEMICAL ANALYSIS voc I.IETAI.S Ol'HER (SPECIFY) OTHER (SPECIFY) J OTHER (SPECIFY) j 21. TOTAL CORE 

son o.na wo. t~r HIA soli - TRPH wo. t~r - TPH-J~~ j I RECOVERY " 22-DISPOSITION OF HOI£ BACI<FllLEO MONITORING v.ut. OTHER (SPECIFY) 23.SIGNA TURE OF INSPECTOR Luke Do.rro.gh w/ bffltonlte- HIA 

LOCA llON SKETCH/COMMENTS I SCALE 1 Inch = 300 fee-t 

,_ 
•,!-

~~7-~ r.1w~oo /' 

._,_, 

@ 

f.iW-02 

-~ wop;;,p .: ~ f)P31 

<!:OP32 

@.- DP54/MW07 \!t~P26 <\tMW\)4 ,· •·: , 

i ~DP42 - 'li9 DP50/MVi08 
~ t:;F':54/MW06 ~ 

ll!f!P33 
@$ Df"55 

lil DP43 ! 

~~'D-P49 ~ MW -()5 
! 

it DP41 -
' @DP3'5 I / 

t~OP47 · 
' 

I eDP45 I '"·-.. i 

* DP51 ' ~ . - ' ~" .. 
\'1. .Jf·~"'f1iV!I'ro~ 

1i DP29 

E>fAW1 '} 
~{)P.?JG 

t': CW-ib 

<il>Uf'40 
ti;t'fr::-')c 

€ DP5/: ~- L•p,·:}SJ/~-'V/10 

.... ,.._ t5:: DP::'i/ 

~ C!P'::l~ 

PROJECT 5155.0027.0007 ! HOLE NO. SS61- DP45 
ENG FORM 5056A-R. AUG 94 (Proponentl CECW-E:G) 



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

SS61-DP45 
PRMCT 5155.0027.0007 H2000 'INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 2 
ELEV. DEPTH DESCRIPllON OF t.IA TERIALS fiElD SCREENING GEOTECH SAt.IPl£ ANALYTICAL BLOW COUNT REMARKS 
(o) (b) (c) RESULTS OR CORE BOX NO SAt.IPl£ NO. (9) (h) 

(d) (•) (f) 

- 1--
- 1--
- Brown ctQy~y sn. T with fino S<>nd, f--
- 1.30 PI"" f--

- dry, soft 1--
- 1--
- ML f--
- 1--

2-= 1--
1--

- 1--
- 1-- f--- 1-- 1--
- 1-
- 1-
- tip of S""'f1ler .. t Q t 4 ft f--

4 - f--

- f--
- 1--- G~y/TQn Clay~y sn. T llith ~ 1--
- So.nd, v~ry P'lolst~ sort~ tro.c~ 1--- rte<:llll SClnd ML 1--- 125 ppn 1--
- 1--
- 1-

6-= 1-
1--

- 1-- 1-- 1-
- f--

-
~y. nil gr'Qded SAND with S'v/ 

1--- 1--
- Gr'-Gv~, dry, loose. tro.ce snt. 1--
- gro. vel rounded to 10 ....., In sin 

1--8 
- 1--- T<>n snty CLAY, v~y Mist, SS61DP4SS901 1--
- soft, fine to Mdlu" Sond 0.79 PI"" CL 1--
- SS61DP45S">O< 1--- 1--
- 1--
- 1--
- 1-

10 - 1--
- 1-
- 1-
- So.ne o.s o.bove 'tfth o. tro.ce of 1-
- ~d grovol to 10 ""' In stzo LS PPM 1-- 1--- CL 1-- 1-- 1-

12-= 1--
SS61DP45S!Zit 

1-
- 1-
- 1--
- 'I--
- 1--

- 1-- So.ne o.s o.bvoe e><c:ept wet o. t 1-
- obout 13 ft 1-

14-= 0.47 PP" CL 1--
1--- 1--

- 1--
- 1--- 1-

- 1-
- 1--
- Brown Sll.ty O..AY, wet soft, low 1-

16-= 
plostlc:lty, so"" fine io ""'cto.m 1-So.nd, tro.ce coo.~ Sa.nd 240 PPM CL 1--

- 1--
- 1--
- 1-- 1-

- 1--
- 1--

- 1--

18-= 
SaM os o.bov~ <SJ. ty CLAY) but 1--
s~d erey/green frOf'l ]8.5 

I:Ja PP" 
1---- to 19.5 ft, odor CL 1-

- 1--
- 1--
- 1--

- 1--
- 1--

I 
- TD = 19,5 ft 1--
- 1-I PROJECT 5155.0027.0007 H2000 l HOLE NO. SS61-DP45 

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



HTRW DRILLING LOG 
DISl'RICT HOLE NUMBER 

OMAHA SS61-DP46 
1. COMPANY HAME 2.DRIU. SUBCDN'!RACTOR SHEET SHEETS 

Fosi:er W'heeler EnvlronMeni:o.l Corp. Inclio.n Fire o.ncl So.fety 1 OF 1 
3.PRO.£CT 5155.0027.0007 4.LOCAT10N SS-61, Hollol"lo.n AFB 
5.HAME OF DRILLER Ro.fe Jones 6.MAHUF ACTURER'S OESIGNA TlON OF DRILL 

7.SlZES AND T'tPES OF DRIWNG I DPT Rig 
B. HOLE LOCA TlON SS61-DP46 

AND SAMPUNG EQUIPMENT 
--

9.SURfACE ELEVATlON N/A 
10.0ATE STARTED 5/3/00 111.DATE COMPLETED 5/3/00 

12.0VER8URDEN TlHICKNESS N/A 15.DEPT1H GROUHDWA TER ENCOUNTERED 12 ft 
13.DEPT1H DRIU£0 INTO ROCK N/A 16.DEPT1H TO WATER AND ELAPSED TlME AfTER DRIWHG COMPLETID 

ll.Q4 fi: 15 Mlnui:es o.fter drilling 
H.TOTAL DE?TlH OF HOLE 20 ft 17.0T1HER WATER LEVEl. I.IEASUREMENTS (SPECIFY) N/A 
18.GEOT1ECHNICAL SAMPLES None DISTURBED UNDISTURBED I 19. TOTAL NUMBER OF COR£ BOXES 

HfA N/A 

20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTlHER (SPEaFY) OTlHER (SPECIFY) I OTlHER (SPEClFY) I 21.TOTAL CORE 
soK o.nd wo. tff- N/A soli - TRPH wo.tff - TPH-JP-1 I I RECOVERY " 22.DISPOSIT10N OF HOLE BACI<FlWED MONITORING WELL OTlHER (SPEOFY) 23.SIGNA TURE OF INSPECTOR Luke Do.rro.gh w/ bm'\onltl> HIA 

LOCATION SKETCH/COMMENTS I SCALE I Inch = 300 feet 

.. 

,. 
·~.; !/ .. 
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' 
/_:·-- - DP27)~ MW·-03 __ ,' --,~-

,,,jl)_ >.:" . 
~ : 

" fAW--(}2 
,'( 

! '' ~ ,J .... tllDP.'\0 i ~ pP31 -
' I 0DP)S2 . 

\ 

) .. 
' "'or'~i4/Mwq7 

_, .. 
·~ MW04.} '·:··. : .. ·- 'ttDP26 ' .. 

.. 
'• e ~ IDP34/MWOB 

i~DP42 
; -···-..:. 

{~ DP50/MW05 · 
·. :_ / ' ~ i 

' · - . .. . · • I> DP4,3 
~DP33 : .. :; 

E1' Of'~i5 I 

/I 
I i *DP49 ~ ~(W-05 

~~ DP41 I ! ~»DP3~. ., 
1 

I i 
If! DP47 '. . ' ·; 

.. ' 
I. ! ~ .. !· '.: 

; Ill [)f'45 
,. 

e> DP51 .~'DP4.4/MW09 
lq! [),;29 ' '' 

lliMW12 [!oP46 J '• ~DF36 

(?Df'40 
i:.J,Of) ~)iS 

~DI'b2 rf OP3'l/MW1 0 

... ,... ~f DP ~Yi 

I 
~& DPS:~ 

~(, [ '[-· 3f~ 

PROJECT 5155.0027,0007 
.. 

! HOLE NO. SS61-DP46 I 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOl£ NUMBER 

SS61-DP46 
PRC>..ECT 5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 2 
El.EV. DEPTH DESCRIPTION OF MA TERIAI.S FJELD SCREENING GEOTI:CH SAMPlE ANALYTlCAL BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPlE NO. (g) (h) 

(d) (e) (f) 

-
gt"'QVQ{ a.rd sotorw <road cov.r> r-- r-

- r-
- r-

- r-
- r-- G~y Silty SAND, dry, loou, f'lnt> r-

2-= 
to f'l\~dllM'II Sa.nrj, -tro..ctt coo.i"SS~ r-
SQOCI 

SM r--- 0.31 PP» r-- 1-- 1-- r-- f.--- r-
- 1-- 1-

4 
- 1-

- r-- r-
- r-
- SS61W46S501 r-- Groy S~n<ly SILT, dry, sof1, r--- f1not So.nd 1-- 1-- MO pp» ML 1-

6 - 1-
- f.--

- r-
- 1-- r-
- r-- f.--
- t--- 1-- 1-

8 
- t--

- t--
- G,-.,y/ill"own poorly groded SAND, SP t--
- dry~ dens~, Mdlu" to coo.rse SS61Woi6S901 t--
- So..nd, very tttttil? flnps r-- r--
- t--

- t--

10 --= Gf"'ey/To..n ~ty CLAY, very I'\Oirl.~ r-
soFt, tra.ce M-Pdil.Jrl\ So..nd .. low r--

- pl~stldty 1-- 1-- MJ PP» CL 1-
- 1-

- r--
- 1-
- S.cuw as o.bov.- color cho.nge to 1-
- brown 1-

12 
- f.--

- t--
- t--
- t--
- Ton/GN>y Oo.yey SlLT, wet, sQft, r-- sone- l"'(>d\un So.nd r--
- ML r-
- 0.57 PP" 1-
- 1-

14--= !---
,-

- r-- t--- !--
- -

- r--
- !--

- -BlQck/Grey well Qroded SAND, 
16--= -I"Klls-t, \oose, s:or·u~ o.ngu\OJ" Qr<~.ve( 

S'v/ -- up to 21l "" In size ,..-
- -
- -
- -
- -
- Brown Silty CLAY, we"t, stlff, nedk,r, 0.91 ppn CL -
- Pl..o.stldty, sOI"''e rw<ilu~ So..nd, white -

18 
- cryrto.ls: -

- -
- Snr'!f! o.s Above, slight odor 1 

-
- col.or cho.ng.e to to.n o.t 19 (t 2.53 PP» -
- CL -

- -
- -- -

I 
- TD ::: 20 ft -
- -

PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP46 

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



HTRW DRILLING LOG 
1. COMP ,l.NY NAME 

Foster W'heeler EnvlronMento.l Corp. 
J.PRMCT 5155.0027.0007 H2000 

5.NAME OF DRILLER Ro. fe Jones 

7.SIZES AND lYPES Of DRIUJNG 
AND SAMPUNG EQUIPMENT I DPT Rig 

12.0VERBURDEN THICKNESS N/A 
13.0EPTH O!Rill.ED INTO ROCK N/A 
14. TOTAL DEPTH Of HOLE 19.5 ft 
lB.GEoTEOHNicAL sAMPLEs None 

20.SAMPLES F'OR CHEMICAL ANALYSIS 

DISTURBED 
N/A 

voc 
soU o.nd wat-er" 

DISTRICT 
OMAHA 

HOLE NUMBER 

SS61-DP47 
2.DRIU. SUBCONTRACTOR 

Incliun Fire uncl Su fety 
SHEET SHEETS 

1 or 2 
uocAT10N SS-61, HolloMan AFB 

5.MANUf ACTURER'S DESIGNA TlON Of DRill. 

6.HOLE LOCATlON SS61-DP 4 7 

9.SURFACE EL£VAT10N N/ A 

10.DATE STARTED 5/4/00 111.DATE COMPLETED 5/4/00 

15.DEPTH GROUNDWATER ENCOUNTERED 

16.DEPTH TO WATER AND ELAPSED TlME AFTER DRIUJNG COMPLETED 
13.75 ft ~t 1145 hour-s on 5/5/00 

17.0THER WATER LEVEL MEASUREMENTS (SPEaFY) N/A 
UNDISTURBED 119.TOTAL NUMBER OF CORE BOXES 

N/A 

METALS OTHER (SPEC1FY) OTHER (SPEC1FY) \ OTHER (SPECIFY) I 21.TOTAL CORE 
Nl A sol - TRPH •~ ,..,.. - TP»-JP4 I I RECOVERY :!1: 

t---2_2_.D_ISP_o_SI_T1_0N_Of_H_OLE ________ t-_B-'-A-'-CKFJ~LUED,__--+_M_ON_IT-cORcclcN_G WElL OTHER (SPWFY) ZJ.SIGNATURE or INSPECTOR Luke D h 
w/ ~ntonlte N/A ··--·· 0. r r 0. Q 

LOCA TlON SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

~- : DP27;· .. · 
.4# ''/.r;, MW"·03. 

,_) 
:' 

· .. fliDPbp ! epP31 
[- GDP,52; / .: : ,i 

@i DP54/MW97, ;f!1DP26 

•epP42 12 DP50/MIVOB 

·~ MW¢4 / 0/· •. : 

~t .-DPJ4/MI'fp6 
·-~bP33 , I 

® DP55 
;-

I ~- I 

c 

, L 

® DP51 

@JAW i 2 

ll< DP4:J 

®DP52 

PROJECT 515'5,0027 .0007 

, •e DP4.3 : 
'· $ MW-05 . · . 
·~ .. r--.::..:..o---=j 

I ' I • DP4T· I . 
1 :1.)t:----. -.r-· 

i !l)DP49 
. 111DP35 

1 
(to DP45 

;;/or44/MW09 ·.il.opzg' 

® 0f'.39 /LoW I 0 

I 
. I 

SS61-DP47 I HOLE NO. 
'----------·------------··--------------...._ _____________ __. 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG (CONTINUATION SHEET) S~Gl~~P47 
PRo.ECT 5155.0027.0007 H2000 I INSPECTOR Luke Dnrro.gh SHEET SHEETS 

2 Of 2 
ELEV. DEPTH DESCRIPliON Of MA l'ERIALS FlELD SCREENING GEOTECH SAMPLE ANAlYliCAl 

BLOW COUNT REMARKS 
(o) (b) (c) RESUL"IS OR CORE BOX NO SAMPLE NO. (9) (h) 

(d) (e) (f) 

- ~ -
~~"s:;r:oo!A~.;..~~· ~~· 

f-
- f-- f-- 1---- SM 

~ 

- f-
- L.-

2-= 
f.-
'------

- r-- f-- -- f-- !--
- f--

-
S~.-.e CkS o.boY@, COIOt"' cho.nge to f.-

4-= SM f-Br'Own 
~ 

- f-

- f.-
- Light brown sn. T, d""P, soft, f.-- tr<>CIP fino S<\nd 1---- ML f.-
- f.-
- f-

6~ f-
1---- f-

- f-
-

Sc..rw o.s o.bove but dry f-- f--
- f-
-

ML 
f-

- 121 PP"' 
SS61~47S801 f-

8~ f-
f--

- f-
- f.-
- f.-
- 1--

-
- I-

-
Light brown So.ndy SJL T, do."P• 1-

10~ soft, fin• Sond 1-
- 1--
- ML I-
- I-- 1-- SS61DPHSIW 1---
- 1-
- 1-
- 1-

12~ 1---
1-

- I-

- Ught brown Sllty CLAY, v•ry f.-
- I'K)fs-1;, ~Ft, low pt.o..stk:tty, :.o~ f.-- fine So.nd 

CL 
r--- f.-

- :--- 1-

14-= 
L-

1---- f--

- -- :--
- ;rr:. ~~m"~~Y s~~~vle~:~· -- -

- (collchw) 
~ 

- CL -

16~ -
-- -

- -- -
- f--

- L--
- f.-

-
S4f'loe' os a.bov~. very MOis-t CL 

c--

18-= -
;-- -

- Grey S~ty SAND, very "olst, fln• SM 
:___ 

- Sand t~nses, .s.ot"'t cO<Lrse So..nd, -
- soM Cloy '-

- -
- Toto! !Wpth=l9.5 F-t -- r-

PROJECT 5155.0027.0007 H2000 l HOLE NO. SS61-DP47 

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



DISlRICT HOLE NUMBER 

SS61-DP48 HTRW DRILLING LOG OMAHA 
SHEET SHEETS 

1 Of 2 
!.COMPANY NM!E Fost..r 'Wh~~ler EnvlronMntol Corp. 2.DRil1 SUBCONlRACTOR 

Inclio.n Fire o.nd So. fety 
3.PRO,.£CT 

5155.0027.0007 .uocAllON SS-61, HolloMo.n AFB 

5.NAME fi' DRILLER Ro_fe Jones 6.MANUFACTURER'S DESIGNAllON Of DRILL 

7.SIZES AND TYPES Of DRIWNG I DPT R' 8.HOLE LOCAllON SS61-DP48 
AND SAMPUNG EQUIPMEN_T ________ _J_ _______ I..=Q~---f----..-:--::--:-:--,------------------------------1 

12.0\IERBURDEN THICKNESS N/A 
13.DEPTH DRILLED INTO ROCK N/A 
14. TOTAL DEPTH Of HOLE 19.5 ft 

9.SURFACE ELEVAllON N/A 
IO.DATE STARTED 5 /lO/OO I 11.DA TE COMPLETED 

j 5/10/00 
15.DEPTH GROUNDWATER ENCOUNTERED 15.0 ft 

16.DEP1H TO WATER AND ELAPSED llME AFTER DRIWNG COMPLETED 
10.51 ft, 2 ho<.rs •fter dr~Ur>g 

--------------~ 
17.01HER WATER Lru'l. !.!EASUREMENTS (SPECIFY) N/ A 

~-----------------------.-----------.-·-L---------.---------------------------------------~ 
UNDISTURBED 119. TOTAL NUMBER fi' CORE BOXES tB.GEOTECHNicAL sAMPLEs None 

20.SAMPLES FOR CHEMICAL ANALYSIS 

DISTURBED 
HIA 

voc 

HIA 

METALS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SPECIFY) I 21.TOTAL CORE 

N/A sol - TRPH WQtor - TPH-.F4 I I RECOVERY lt: 

t--_zz._o_JSP_o_SI_ll_ON_OF __ H_OLE ___________ ~-=s.:.:ACK.:.:.:.:.cn-=LLED=--+---"'!.!.:.;ON.;.ciTc::ORtc.:.N:.:cG;_WEU.="----lr-oTH.:.:;_ER_<,_SP __ E_a_FY)--'--i 23.SIGNA TURE OF INSPEcTOR L u 1 , e 
..,, ~ntontt• N/A "" Do_rro.gh 

LOCATION SKETCH/COMMENTS 

- - i, 

:?J{;; .. 
•'', 

® DP5-4/MW07/ 
I 

.4!'_DP42 

~ DP55 

!I< DP41 

~- flP51 

, : ' 

"MW1 { 

fl.· [)f'40 

"" l)f' 52 

'i 

(-!/ 
.''1 

.'.'i 

I .. -~ lfP45 _ 
~~ DP4 4/MW09 

. ~DP46 

iMW--05· 

• GiC!f'.59/MW10 

I DP48 not show~ 

I SCALE 1 Inch = 300 feet 

~ 
MW-02 · 

~P_R_o_JE_c_r ____ 5_1_5_5_.o_o_2_7_.o_o_o7 _________________________________ ~I_H_o_L_E_N_o __ . ___ s_s_6_1_-_D_P_4_B ____ ~ 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG 
DISl'RICT OMAHA HOI.£ NUMBER 

SS61-DP48 
!.COMPANY NAME 

F os"tor 'w'h•el•r EnvlronMn"to.l Corp. 
2.0RILL SUBCONl'RACTOR SHEET SHEETS 

Indlo.n Fire o.nd So.fetv 1 Of 2 
3.PRO£CT 5155.0027.0007 H2000 +.LOCAllON SS-61, Hollor1o.n AFB 
5.NAME Of DRILLER Ro.fe Jones 6.MANUFACTURER'S DESlGNAllON Of DRILL 

7.S1ZES AND T'tPES OF DRIWNG I 8.HOL£ LOCA llON SS61-DP48 
AND SAMPUNG EQUIPMENT 

9.SURFACE ELEVA llON N/A 
10.DATE STARTED 5/10/00 111.DATE COMPLETED 5/10/00 

12.0VER8URDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 15.0 ft 
13.DEPTH DRILLED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED llME AFTER DRIWNG COMPLETED 

10.51 f"t, 2 ho....,. oft.r drlUng 

14. TOT AI. DEPTH Of HOLE 19.5 ft 17.0THER WATER lEVEL 1.4EASUREMENTS (SPECtFI) N/A 

18.GEOTECHNJCAI. SAMPLES None DISTURBED UNDISTURBED I 19.TOTAI. NU14BER Of COR£ BOXES 
HIA HIA 

20.SAMPLES FOR CHEJ.IICAL ANALYSIS voc 1.4ETALS OTHER (SPEaFI) OTHER (SPECIFY) I OTHER (SPECIFY) I 21.TOTAL CORE 

soft a.nd water HIA 50il - TRPH WQUr - TPH-J'4 I I RECOVERY " 22.01SPOSI110N OF HOLE BACKnLLED MONITORING WELL OTHER (SPECIFI) 23.S1GNA TURE Of INSPECTOR 

\JI ~tontte N/A 

LOCATION SKETCH/COMMENTS I SCALE 

PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP48 

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



HTRW DRILLING LOG (CON~NUA~ON SHEED 
HOLE HUMBER 

SS61-DP4t 
PROJECT 5155.0027.0007 H2000 'INSPECTOR Luke Dorro.gh SHEET SHEElS 

2 Of 2 
El.EV. OO'lH DESCRIPTION Of t.IA TERIALS FJElD SCREENING GEOTECH SAMPLE AHAI.YllCAL 

BLOW COONT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (e) (I) 

- 1--
- c--
- ~ 

- Light Brown SILT, dry, soft, -- tro.co ;1no to I'IOdiUI'I So.nd -- -
- -- -

2 
- -- -- ML c--
- r-- -- -- -- -- -- -

4--= --- c--
- r-
- 1--
- 1--

- '--
LIQht brown SRty CLAY, dry, - -- Mdio.ro Stfffrwss, low plo.rlldty, -

6--= 
tro.c" fino Sand CL --- -- ;-- r-- r-- f------- r-

- -
s--= Grey Slty CLAY. dry, stiff, low -

f,!ostklty, fine white Sand -- ms;~s "ttrougt'Klut -
- -
- CL -- -- -- -- -- -

10--= -
-- -

- -
- Retklsh brown Sll1y CLAY, ®l"'p, -

- -- sof1, low pl.o.stktty, ti"'.c~ F~ -to ""'d""- Sond, whit<> 541\d .- \msu, I'IOlst o:t 13 Ft. -- -

12--= CL f------r-- r-- r-- r-- r-
- f--- 1--- 1--

- r-
14 - r-

- Gr..y Cloy•y SAtiD, do."'f', ,.. .. ...,., sc r--
~slty, """'"" to coo.r.., Sand r-

- 1--- 1--

-
L~t br-own SJ.ty SAND, wet, loc-H, 1--- r-- flnP Sond 

SM r-
16--= 1--

'----· 
- -- -
- -
- -

- -- Gr..y Sandy CLAY, .. t, stiff, low -- plostlclty, fino Sand -
18--= CL -

-- -
- -
- -
- -

- f--- r-

- Totol Dttpth • 19.5 Ft -- -
PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP48 

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



HTRW DRILLING LOG DISTRICT HOLE NUt.IBER 

OMAHA SS61-DP49 
1.COMPANY NAt.IE 2.DRIU. SUBCONTRACTOR SHEET SHEETS 

Foster \/heeler Envlronl'lento.l Corp. Incllo.n Fire o.ncl So.fety 1 Of 3 
3.PRMCT 5155.0027.0007 4.LOCA110N SS-6L HolloMo.n AFB 

--
5.NAME CF DRili.ER Ro.fe Jones 6.MANUFACTIJRER'S DESIGNA llON Of DRIU. 

?.SIZES AND TYPES OF DRIWNG 

I DPT Rig 
8.HOLE LOCA llON SS61-DP49 

AND SAMPUNG EQUIPMENT 

9.SURFACE ELEVAllON N/A 

10.DA T£ STARTED 
5/10/00 

111.DAT£ COMPLETED 
5/10/00 

12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 
16.5 ft 

13.DEPTH DRILlED INTO ROCK N/A 16.DEPTH TO WATER AND ElAPSED llt.IE AFTER DRIWNG COMPLETED 
8.75 ft prior to sal'lpllnQ about 30 /'\lnut•s aft•r dr"Allng 

--
H.TOTAI.. DEPTH OF HOLE 21.5 ft 17 .OTHER WATER LE'.fi t.IEASUREMENTS (SPEClFY) N/A 
18.GEOTECHNICAL SAMPLES None DISTLRBED UNDISTURBED 119.TOTAL NU1.4BER OF CORE BOXES 

N/A N/A 

20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER {SPEOFY) OTHER (SPEOFY) I OTHER (SPEC!FY) I 21.TOTAL CORE 

s~ a.nd wG.Wr N/A sol - TRPH .. ~r - TPH-J'4 [ I RECOVERY ,.; 
22.DISPOSI110N Of HOLE BACKFlli.ED t.IONITORING WELL OTHER (SPEOFY) 23.SIGNA nJRE Of INSPECTOR 

Luke Do.rro.gh w/ bentontte 

LOCATION SKETCH/COMMENTS i SCALE 1 Inch = 300 feet 

' 
<,. . 

''· ;:r 

0~27:1rMVi"'03. .. 
:• 1;1 ti 

"',; i MW--02 
:! 

.-c) 
ot Pf'31 '. -~ eDrSP} '. r'/ I 

~ DP5·VMW?'l, 
'! e;7:J//;;,,'·! / I 

! 
~DP26 

• • ·f1Pf'4/MWJ)~ 
(fDP42 . {t; DP50/MW08 . febP33 ' ) ! .. 

0Df>43 ---" ·-~ DP55 

R·~~9P3l 
~- ·~ '· '· ·.·.:;; _e MW--·05 - : 

fli Df'41 i ... I - / 
'. -·. ·~. .'! ·-. .. ~ 

' i I ·· .. 
-ll!DP47 '· •: 

I. '·,'"; ' ' 
i 'c;:;u. .. -

'I 11 i I 
. lJiDP<15 .. 

@ Df'51 ~ Df'44/MWClS .[);2;"'' !__, 

\%DP36 ' ! '< ~ .J.· :~. 
"MW12 'eDP45 

; 
I 

.1: DP4iJ 
tifJP56 

'il DP52 I})Ot-':59/MWI,O 

~ r- . f/DP3"1 

ljj Dr-,:~ 3 

o; DF311 

r---
PROJECT 5155.0027.0007 I HOLE NO. SS61-DP49 

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



HTRW DRILLING LOG (CONTINUATION SHEED 
HOlE NUt.IBER 

SS61-DP49 
PROJECT 5155.0027.0007 H200D I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 3 
EI£V. OEPlH OESCAIPnOH OF MA lERIALS 

FlEl.O SCREENING GEOTECH SAMPLE ANAI.YTlCAI. 
BLOW COUNT REMARKS 

(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 
(d) (e) (f) 

- I-- Light Brown Clny•y SILT with I-
- Snnd, do."PII'IO!st, soft, fm f--
- So.nd, SOM !'led""' So.nd I-

- r----- I-
- f--
- ML I-

2--= I-r----
- I-
- I-
- 1-
- f--- f---- f--- I-
- I-

4 
- 1-

- f---- -
- -
- -- -

- -- -
- -

Gr~y/To.n Silty SAND, nolst, 

6--= 
-\oose, Mdk.IP! Sa.nd# tro.ce coo.ru -

- Sond SM -
- -- -
- -

- -
- -
- -

8 
- BI"''Wn Slty O..AY, do."'p, stiff', -

- low plo.stk:ity, fine wHt. Sond -
- tenses -
- -0.56 PI'" - CL -
- -- -- -- -
- -

10--= -
-

- -

- -
- -- -
- -
- -
- SS61DP~9S1101 -

12--= 
-
-

-
DN>wn SRty CLAY, do.l'lp, l'led ..... 69 PI"' -

- CL -
- stiffness, 'ow pla~ttdty, tr-o.c~t -- Mdh... So.nd -

- -
- -
- -
- -

14--= 
-
-- -

- -
- Light brom Silty CLAY, do.rlp, -- rllff, low p\ostldty, f1M So.nd -
- \rnses, -tra.c:t' crysto.ls CL -
- -
- -

16--= 
-

Dlscolort>tkln ond odor frO!'\ SS61llP~91~1 -- UH6.5 Ft, very ..alst -

-
Grey Silty CLAY, ••t, stiff, low 

1-
- -

- plo.stk:lty, Ia~ crystals and wH .. 
S4.nd lqn~s -

- -
- -
- CL -

18--= 
-
-

- -
- -
- -
- -

- -
- -
- -
- -

PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP49 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOlE NUMBER 

SS61-DP49 
I PRO..(:CT 

5155.0027.0007 H2000 'INSPECTOR Luke Do.rro.gh SHEET SHEElS 
3 Of 3 

ELEV. DEPTH DESCRIPTION Of MA lrniALS flELO SCREENING GEOTECH SAMPLE ANALYTICAL 
BLOW COUNT REMARKS 

(a) (b) (c) RESULlS OR CORE BOX NO SAMPLE NO. (g) (h) (d) (e) (f) 

- 1-- ~y SP.ty SAHD, w~t, loose-, f1n.e-
SM 1-- So.nd, -trace ~clul"' So.nd, 

I--- tlsc~ON.I. tlorl, a dot" 
I--- 1---- -

- TD 21.5 f-t I--

22-= 
-· 

1--
1--· - 1--- 1--- 1--- 1-- 1---- 1-- I--- I--- 1-- 1---- I--- 1--- 1--- 1--- 1---- 1-- 1-- 1-- 1-- 1---- I--- 1-- I--- I--- 1---- I--- I--- 1--- I--- 1---- 1--- I--- 1--- I--- 1---- 1--- 1--- -- 1--

--
~ 

- I--- 1-- 1-- 1---- 1---- I--- I--- I--- 1---- I--- I--- I--- 1-- 1-- 1----- 1--- 1--- -- -
~- -- -- -- -- -- -- -- -- I--- I--- 1---- -- I--- -- 1--
~--·· --- I--- I--- 1--- 1--- 1---- -- 1--- -- -- -- -- -

I - -- -
:>ROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP49 

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



DIS1R1CT HOLE NUMBER 

SS61-DP51 HTRW DRILLING LOG OMAHA 
!.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS 

Foster \!heeler EnvironMental Corp. Indio.n Fire o.nd So. fety 1 Of 2 
J.PROXCT uocAnON AFB 5155.0027.0007 SS-61, HolloMo.n 

r---5.-NAM __ E_Of __ D-RI_WER _____ R __ o._f_e ___ J_o_n_e __ S ________________ f---6-.M-m_U_F-AC-~-R-ER~.-S-DE-~-~~A_n_ON __ Of __ M_ILL---------------------------1 

7.~ZES AND TYPES Of DRIWNG 
AND SAMPUNG EQUIPMENT I DPT Rig 

B.HOLE LOCAnON 

9.SURFAC£ EliYAnON 

SS61-DP51 

N/A 
r----------------------------------------------1 lO.DATE STAR1EO 5 /ll/OO llt.DATE COMPLETED 

5111100 
12.0VERBURDEN THICKNESS N/A 
13.DEPTH DRIULED INTO ROC!< N/A 
14.TOTAL DEPTH Of HOLE 

20.5 ft 
1B.C£0TECHNICAL SAMPLES 

None 
20.SAMPLES FOR CHEMICAL ANALYSIS 

DIS~RBED 
N/A 

voc 

15.DEPTH GROUNDWATER ENCOUNTERED 
15.5 ft 

16.0EPTH TO WATER AND ELAPSED nME AFTER DRIWNG COMPLETED 

17.0THER WATER LEVEL MEASUREMENTS (SPEaPI) N/A 
UNDISTURBED 119.TOTAL NUMBER Of COllE BOXES 

N/A 

METALS OTHER (SPEaPI) OTHER (SPWPI) _I OTHER (SPECIFY) j 2t.TOTAL COllE 
soM. o.nd wo. ter NIA Soil - TRPH ••tor - TPH-Y~ J I RECOVERY 

22.DISPOSinON Of HOLE BACKFlULED MONITORING 'lr£l.l. OTHER (SPECIPI) 23.~~ATURE Of INSPECTOR luke 
t-----------------------------+-.-;~.,.,__,ntontt---:-:-.--+------.-NI-A------t------'------'--i D orr o. g h 

LOCATION SKETCH/COMMENTS 

j 

® DP54/MW97/ 

:.~_DP42 

e< DP55 
,,,_, 

if< DP41 i \' 
1 ·i) :c;;: 

! 
'i { 

: , :y e DP51 j 1 

i;, f)f'52 

PROJECT 5155.0027.0007 

DP27 
., Cll 

>c ieDP26 

' ;~ DP50)'M~b"tl: 
' ' G>DP4;3 

Q}> DP40 · 

I *D~49 
· 1 ~DP:ss 

q,·DP45 
~or44;Mwo9 

".'. 

---
! :'!';- / 

:,''[;,-", 

/ : 

. * D.P29 

&DP37 

1 SCALE 1 Inch = 300 feet 

-(!; orp--
--

e;­
MW--02 

i '.~ '- . 

i' 

<!' DF .)f. 

I HOLE NO. -- SS61-DP51 
~-----------------------------------------------------------------~------------------------------
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-!:0) 



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOt.£ NUMBER 

SS61-DP51 
I PRo.£CT 

5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEE1S 

2 Of 2 
El.EV. OEPTI1 DESCRIPTION Of 1.4A TERIAI.S FJElD SCREENING GEOTECH SAMPLE ANALYTICAL 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (Q) (h) 

(d) (e) (f) 

- 1-- 1-
- Brown Silty ClAY, dry, ~oft, flne r-
- wl"'ttcr So.nd \Q>nlats t:hrou.ghout, low r-- pl•stlclty r--
- 1-
- -
-

CL r-

2-= 1-
f.---.-

- '--
- -- -- -- r--- 1-- 1-- c--
- -

4 - -
- r-
- 1-- r-

- r--- ,...--
- .. ,...--
- ~ 

6-= 1-
Ught brown So.ndy SILT with fino r--- so.nc:C, do.np, soft, trClc€' P'Wdlurt ML i-

- So.nd -- -- -- -- 1-
- r--
- ,...--

s-= --
- -
- -
- :-- -
- -
- ~~:r~Cl;~¥t~~~c!ioa~s!km ML -- -

to-= 
Sond -

r--
- -
- -
- -- So.,e o.s o.bov~ with P"K)f"e Mt;lu" -- Sa.nd o.nd coarse S~>.nd <rou'lded> -- ML -
- -

12-= 
-
-

- -
- -- -
- -

- -
Brom Silty CLAY1 fl'\olst, soft, low - -

- ?~• stJdty, ~lt.l'l t<> coor"" -rol6lded So.nd 

14-= -CL r---- 1-
- f-
- SS6!DP51Sl~Ol 1-
-

SS61DPSlSHOC 1-- r--· - f-

- Grey Silty a...AY, •~t, soft, sot'loe 1-

16-= l"'e-dUA to coo.rse So.nd CL 1-r--- f-
- 1-
- 1-
- 1-

-
R~lsh brom Silty ctAY, very l'o<llst, CL 1-

- fine to MdluM wl-tte So.nd l•nses, 1-
- sor.e SMO.lt crysto.ls, lo'W pli).Stk.tty r---

18 - 1-

-
Grey/Grem SJ:ty CLAY, wet, r---- 1-

- ~~f~~~.pl;~~~~~c~~:~~ 1-
- o.nd odor CL r---

- r---
- 1-
- i-
- TD 20.5 ft r--- = 1-

PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP51 

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



HTRW DRILLING LOG 
!.COMPANY N,I,ME Fostor 'w'h~ol•r Envlronrwnto.l Corp. 

J.PRQ.JECT 
5155.0027.0007 

5.NAME Of DRIU£R 
Ro.fe Jones 

7.SIZES AND Tl'l'ES Of DRIWNG 
AND SAMPUNG EOUIPMENT I DPT Rig 

12.0~RBUROEN THICKNESS 

13.DEPTH DRillED INTO ROCK 

H.TOTAl DEPTH OF HOLE 

1B.GEOTECHNICAL SAMPLES 

N/A 

N/A 
24.5 ft 

None DISTURBED 
HIA 

DISTRICT 
OMAHA 

HOl£ NUMBER 

SS61-DP52 
2.DR1ll SUBCONTRACTOR SHEET SHEETS 

Indlo.n Fire o.nd So.fety 1 Of 3 
4
.LocAnON SS-61, HolloMo.n AFB 

6.MANUFACTURER'S DESIGN A 110N Of DRill 

B. HOI.£ LOCA 110N SS61-DP52 
9.SURFACE ELEVATION N/A 

10.0ATE STARTED 
5/11/00 111.DATE COMPLETED 5/11/00 

15.DEPTH GROUNDWATER ENCOUNTERED 18 ft 
16.0EPTH TO WATER AND ELAPSED llME AFTER DRIWNG COMPLETED 

16.2:; ft, ~ Minutes •Her dr~llng 

17.01HER WATER LE~ MEASUREMENlS (SPECifY) N/A 

HIA 
UNDISTURBED 119. TOT AI. NUio4BER Of CORE BOXES 

r-~~~~~~~~-~~~~----+---------~--~--------.---~~--~----~~--~----~---~- ------------~ 
20.SAMPLES FOR alEMICAL ANALYSIS VOC METALS OTHER (SPECifY) OTHER (SPECIFY) I OTHER (SPECifY) 21.TOTAL CORE 

soil <>nd w•tvr H/A l>OI. - TRPH ••ter - TPH-JP4 I I RECO~RY " 
22..DISIPOSI110N Of HOLE BACKFillED MONITORING WEll OTHER (SPECIFY) 2J.SIGNA TURE Of INSPECTOR 

w/ bmtonlw H/A Luke Do.rro.gh 

LOCA~ON SKETCH/COMMENTS 

® DP55 

' 
; 

.. 
'· 

~ OP54/MW017, 

.E>DP42 

fl' DP41 

li\ DP51 

I •DP52 I 

., 

J, 
:f.: 
if 

D~l'.o\l MW '03 
r.i;' 

~DF26 

~ DP50/MW08 
~ DP4;3 

~q\>49 
. ~DP35 

·- e;DP45 
'0! DP44/MWOS 

I ,'1 

j SCALE 1 Inch = 300 feet 

Ill' ·. 
MW-02 

.. 

®DP:i} 

eDP3&' 

~P_R_o_JE_c_T ____ 5_15_5_.0_0_2_7_.0_0_0_7 _____________________ ~-------~~-H_o_L_~ NO. SS61-DP52 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

SS61-DP52 
PRO..::CT 5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 Of 3 
ELEV. DEPTH DESCRIPTION Of lolA TERIALS FJELD SCREENING GEOTECH SAioiPI.£ ANALYllCAL 

BLOW COUNT REMARKS 
(o) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (e) (f) 

- f-
-

G-13 lncht>S- block top o.nd c<Mnt 
f-- -- -

- -- -- SM -

2-= 
To.n stlty SAND, dry, looM, Mdtut. -
to coo.rse So.nd, tr<Lce- -- subr-ounded g~ovel 7 .., In size -

- -- -- -- -- -
- -
- -
- -

4 
- -
-

;;~~r;!Ynd~I\~~!1.;eso;~ 
-

- ,.-
- ML '---

- -- ~ 

- C--

- r-

6-= 
~ 
,---

- 1---

- Ton SRty SAND, clo.Mp, loose, neclurl f-- SM 1---- Sand, sone subo.nguto.r Qt"'Q.Vet 10 M ,---
- In slzo 

1---

- 1---
Reddish ~own SILT, dry, soft, 

8 - 1---
- t~ce fine to ~tut. Sond r----- ~ 

- ML r-
- 1---
- -

- f.--- '---
- r-
- 1---

10 - ,...--

- Brown Slty SAND, do.l"'lp, loose, !-
- ~dlurt Sand, trace coa.r~ So.nd SM !-- !-
- r-

- r-
-

Reddish ~own stlty CLAY, do"!', 
r-- r-

12--= 
soF't, Sl'lo.ll cryto.\s throughout, f.--t-r"O.ce lo.rgq cry.s;to.ts 20 1¥'1 In r-- size, IWdiUI'I plo.stk:tty, f1ne 1---- w~e- So.nd lens~s <co.llche> 

1---
- 1---
- f.--

- -- !-
- f.--

- ,......-

14-= 
-

CL ,---
- 1---

- -
- 1---
- -- ,---
- -- ;--- SS61DP52S!501 '---

16-= -
f.--. 

- '-
- r-
- c-
- r-- f.--
- 1---
- r-
- '-

18 - c-

- Reddish brown Sll ty CLAY, wet, r-
- -- n~UI'I plo.stldty, soft, lrhlte ,......-
- and brom So..nd \~ns!'s CL r-

- t!Toughout, SMII crysto.ls f.--
- !-
- -- 1---

1 - r-
I PROJECT 5155,0027.0007 H2000 1 HOLE No.ss61-DP52 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 

SS61-DP5c 
PROJECT 

5155.0027.0007 H2000 J INSPECTOR Luke Do.rro.gh SHEET SHEETS 

3 Of 3 
illY. DEPTH DESCRIPTION Of MATERIALS FIEI.O SCREENING GEDTECH SAMPlE ANALYnCAL 

BLOW COUNT REMARKS (a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) (d) (e) (f) 
- r-- SOJI\E" o.s o.bovP CL -- -- -- -- -
- -

22--= Brown/T o.n Cloy•y sn. T wlth Sond, -
-- wot, ~f't, Mdk.W'\ So.nd, tro.c~ -- COQ~ So.nd 
r-- ML r--

- r-
- 1--
- r-
- r-r-

24--= r-
f----- r-

- TD -· 24.5 ft r--
- r-

- 1--
- r-
- r-
- r-

- r-
- 1--
- r-
- r-
- r-

- r-
- 1--
- r-
- r-
- r-

- r-
- 1--
- r-
- r-
- r-

'---
~ - '---

- r-
--

- r-
- 1--
- r-
- r-r--

- r-
- 1--
- r-
- r-
- r-

- 1--
- r-
- r-
- r-
- r-

- r-
---

- r-
- r--
- r-

- r-
- 1--

- r-
- r-
- r-

- r-_ .. ·---
- r-
- r-
- r-

- r-
- 1--
- r-
- r-

-- -·-- --- --- --
- r-

- r-
- 1--
- r-

--
- r-

- r-
- f----
- r-
- r-

I -- r-
PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP52 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



HTRW DRILLING LOG 
l.CQMPANY NAME 

Foster 'Wheeler Envlronf'"lento.l Corp. 
J.PRO,ECT 

5155.0027.0007 
5.NAME OF DRILLER Rofe Jones 

7.SIZES AND TYPES Of DRIWNG 
AND SAMPUNG EQUIPMENT I DPT Rig 

DISTRICT HOI.£ NUMBER 

OMAHA SS61-DP53 
2.DRILl SUBCONTRACTOR SHEET SHEETS 

IncHo.n Fire o.ncl So. fety 1 OF 3 
uocATION SS-61, HolloMo.n AFB 

6.1.1ANUFACTURER'S DESIGNATION Of DRILL 

6.HOI.E LOCATION 
SS61-DP53 

~------------------------------------------~ 
9.SURFACE ELEVATION N/A 

IO.DATE STARTED 

5/11/00 
,11.DATE COMPLETED 

5111100 
12.0\1:RBURDEN THICI<NESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 22.5 ft 
1 J.DEPTH DRILlED INTO ROCI< N/A 16.DEPTH TO WATER AND ELAPSIJJ TIME AfTER DRIWNG COMPLETED 

ll.:i9 ft, 5 l'lln<rl•• oHor drRtlng 

1-4. TOTAL DEPTH OF HOLE 
24.5 ft 

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A 
UNDISTURBED 119.TOTAL NUMBER OF CORE BOXES 

N/A 
18.GEOTECHNICAL SAMPLES DISTURBED None N/A 

voc 1.4ETALS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SPECIFY) I 21.TOTAL CORE 20.SAMPL£S FCf! CHEI.41CAL ANALYSIS 

~~~--~----~~-~------ soil ond wot•r HIA so~ - TRPH wot.,- - TPH-JP~ I I RECOVERY % 

r--z_z...:..o_ISP_o_SI_n_ON __ OF __ H_ou: ____________ ---f---=a...:.ACK=:Fl=LLED=--+--"'ON~IT...:.OR...:.'N.:.::G'--WEU.=~f-'-oTH..:.c.:::ER'--'-'(SP'--E"'CI.::..FY)-'-'--l zJ.SIGNA TURE OF INSPECTOR L u, , e 
wlbmtonl~ HIA K Do.rro.gh 

LOCAllON SKETCH/COMMENTS J SCALE 1 Inch = 300 feet 

e ... 
MW-02 -

. 

61 DP54/MW07 · ~DP26 
f ; 

i 

-, 'I ~ .. 
-"'DP42 / /w, DP50/MW08 

·.. •· • @I DP43 
I I ' ·. 0> DP55 

-~ -..( ', i 

,' /, 

j 
f . 

e MW-05 
!ii DP41 

• ! >!9P49 
. f~DP:)5 

! 
; f 

l 
@DP4S 

® DP51 .~ DP44/MW09 
1 

·~til DP29 

~ DP40 
~flP5G 

........ 

~-----------------------------·-·-------------------------------------,-------------------------

1 HOLE NO. SS61- DP53 PROJECT 5155.0027.0007 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOI.£ NUMBER 

SS61-DP53 
PRMCT 

5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 Of' 3 
ElEV. DEPll-1 DESCRIP110N Of' MATERIALS FlEI.D SCREENING GEOTECH SAMPLE ANAL YTICAI.. 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SANPLE NO. (g) (h) 

(d) (e) (I) 

- 1-
- osphol11 concroto 1-
- 1-
- f--- f.--

-
~~ ~ ~:~~ ~~~ soft} TrOt:ll 

1-
- CL f--

2---= f--
f.--

- f--

- 1-- -- -- -- -
- -

4---= --
- 1-
- f--
- Ton Sandy SILT, I'IOist, soft, flnto f--
- to ~lur> Sand ML 1-- f--
- 1-- 1-- 1-

6 
- 1-- f--
- 1-- 1-- 1-
- 1-- f--
- 1-
- 1-

8 
- 1-

- Brown S1tty CLAY with Sand, do.rtp/ f--
- l"'lofst, soft, floe to ~ Sand 1-- 1-
- very wet fron 9.5 to 9.0 ft f--
- CL 1--

- I--- 1-
- 1--
- f--

10-= 1--
f--- 1-- 1-- 1-- 1-

- 1-- LIQht brown s•ty CLAY, d<>"'f', 1-
- sof-t, SDM ~ whlte So.nd le-nRs 1-

12-= throughout, ,.oo., plo.stldty I--
CL 1-

- 1-
- 1-
- f--
- f--

- f.--
- 1-
- 1-
- 1-

14 
- I-

- I-
- Brown Sl-\y CLAY with Sorod, CL f--
- ~~ :s:oft, rw?clurt to COGJ"Se f--
- So.nd f--

-- f--- I-

- Roddlsh Brown Uoyoy SILT, <i<>"P, f--

16-= ,.,~ell,#'!; iitlffrwss, tro..cq f'tn4? ML I-
Sond I--

- f--

- f--
- Rod<Jsh Bro•n SHy CLAY, OO"'f', 1-

- nedk.m stiffness, nedlt..n 1-----
- plostldty, ,..,_ Sond lenses ond CL f--
- SMO.ll crysto.ls 

1-
- f--

18---= f--
f--

- 1-

-
S-o./"\e o.s o.bove but very I"'I!si o:t 1-

- 1-
- 19 ft CL I--

- 1-
- 1-
- f--

I - 1-

I PROJECT 5155.0027,0007 H2000 I HOLE NO. SS61-DP53 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

SS61-DP53 
PRMCT 5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

3 Of 3 
ELEV. DEPTH DESCRIPllON Of MA TERIAI.S fiELD SCREENING GEOTECH SAMPLE ANALYllCAL 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPUE NO. (9) (h) 

(d) (e) (I) 

- r--
- Rodcbh Brown SUy CLAY, vory r--
- N>!si, soft, sa.nd ltm~s o.nd r--
- crysto..ls CL r--- f--
- r--
- r--
- r--

22 - -
- sttty SAND, "otstJ toose, fm S<uld1 SM -
- SOI'It' r~<>dlur. So.nd -

- So.Me o.s o.bove bu1 W!1: SM 
-- -

- -- -

2~ 
Roddlsh Brown Sl\~y CLAY, .. ~, stiff, CL c-
SOMe- MctUr'l S~ ,---

- ~ 

- TD -- 24,5 ft r--
- f--

- 1-----
- f--
- r--- r--

26--= r--
1-----

- f--
- !--
- !--
- !--

- t---
- !--
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- c-- ,.....-

- f--
- -- -
- -
- -
- ;--
- t---

- f--
- f--
- -
- -
- -

- -
- -
- -
- -
- -

- -- -- -
- -
-- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- c--

- 1-----
- >----
- !--
- -I - f--

0 ROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DP53 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



·-· 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER 

OMAHA SS61-DP55 
1.COI.4PANY NAME fos-ter '.'heeler Envlro"'""'-t~l Corp. 2.DRILL SUBCONTRACTOR SHEET SHEETS 

Incllo.n Fire o.ncl So.fety 1 Of 2 
J.PRO..£CT 

5155.0027.0007 
+.LOCATION SS-61, Hollol"\o.n AFB 

5.NAME Of DRILLER 6.MANUFACTURER'S DESIGNAllON OF DRILL 
Ro.fe Jones 

7.SIZES AND TYPES OF ORIWNG 1 DPT Rig 
a HOLE LOCA 1100 

SS61-DP55 AND SAMPUNG EQUIPMENT 

9.SURFACE ELEVAllON 
N/A 

10.DAT£ STARTED 
5/12/00 I 11.DA T£ COMPUETED 

5/12/00 
12.0VERBURDEN THICKNESS 

N/A 
15.DEPTH GROUND WI\ TER ENCOUNTERED 

16.0 ft 
1 J.DEPTH DRILLED INTO ROCK 

N/A 
16.DEPTH TO WA 11ER AND ELAPSIED llME AflER DRIWNG COI.4PUE11ED 

14.95 ft, 5 "lrn-tes ofter crnUng 

14.TOTAL DEPTH Of HOUE 
19.0 ft 

17.0THER WAllER UEVEL MEASUREJ.4ENTS (SIPECJFY) 
N/A 

16.GEOTECHNICAL SAI.IPUES 
None 

DIS11JRBED UNDIS11JRBED I 19.TOTAL NUMBER OF CORE BOXES 
N/A N/A 

20.SAMPUES FOR CHEMICAL ANALYSIS voc METALS OTHER (SIPECIFY) OTHER (SIPECJFY) I OllHER (SIPECJFY) I 21.TOTAL CORE 
sal o..nd water N/A soa - TRPH ••t"r - TPH--f'4 j I RECOVERY " 22.DISIPOS1110N Of HOLE BACKFILLED MONITORING WELL OTHER (SJPECIFY) 2J.SIGNA TURE OF INSIPECTOR 

Luke Do.rro.gh w/ b<!ntonlte N/A 

LOCATION SKETCH/COMMENTS I SCALE I Inch = 300 feet 

.. 
. . .. 

· .. 
'-:·, i/, 

... 01~7/ k Mi'V-,o:o <" 

' ' .. ,_ I ~ ; 

i' 1,'1 @ 
:_;; 

Iii 6f31 
MW-02 . ,u .. 

' ·/ fl>DP60 . 
// r \i\DPi32 ' 1 ;;-· .... ", 

• . 

"r;P54/~~wq7 ' . _. . ,. ... 
4,1DP26 MWO+ : 0:/. ' ! ' 

.: # DP42 (e DP5o)'~W08 
* ® .QPi4/M\\f8i\' ! 

' 1!QP33 
.. ! ; 

I I 
.. 1 ~ DR4.3 .. 

e DP55 .. 
\ 

( 
l 

f 

' j: 
! ~~oDP49 ef t-M·-os·· l· 

~ [)f'41 I . - - _,-_ 
' @DP35 ! 

' ~ofi47~ .. , 
' / ,' ' ' .~ [JP45 

-~! < 

fl D P51 ~~ DP44/fviWOil. ' ' 

I'; 
,~ D.P29 

(!;0P3o ' :·-, ' 
®M\'112 ' @!DP4(; ! / 

.l$i DP 4Cl 
®DP56 

~"U!',S'i' · ~DP39/MW10 ' 

.... ,... '!'DP37 

l 
Iii flf' ~i') 

0 r;P:ls 

~--------.-

PROJECT 5155.0027.0007 l HOLE NO. SS61-DP55 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EO) 



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOI£ NUMBER 

SS61-DP55 
PROJECT 5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEElS 

2 OF 2 
ELEV. DEPTH DESCRIPTION Of lolA TERIAI.S FlEUJ SCREENING GEOTECH SAMPLE ANAL YllCAL 

BLOW COUNT REMARKS 
(a) (b) (e) RESULTS OR CORE BOX NO SAMPLE NO. (9) (h) 

(d) (•) (f) 

- SON o.spho.l t ne-o.r surf a.ce 
;--

- f-
- Light brown aoyey SILT with S<lnd, ML f-
- dol'lp, soft, fim to '""I"" So.nd f-

- r--
- ;--
- f-
- f-

2 
- f-

- ;--
- Light brown s~~ CLAY with Fine f-- So.nd, dol'lp, sof , low plostlclty CL f-- f-- f---- ;--
- ;--
- f-

4 - f-

- Re-ddl!;h brown SILT# dry, sof-t, f-- ML f-
- tNlce f1m So.nd f-
- f-

- ;--
- Gr-ey/Ton SAND with Slit, n\l groc:Wd, f-- dry, loose. SCM Oo.y f-

6 
-

SV/ f-
-

- f-- f-- f-
- f-

- f---- f-

- f-

8 - Brown S~ty CLAY, ®l'tp, sttf'f', ftne f-
- whit~ So.nd le-ns~s, Sf'\O.U crysto.ls f---- f-

- f-
- f-- CL f-

- f---
- f-
- f-
- f-

10-= f-
r--

- 1--
- 1--
- 1--
- 1-

- 1--
- Reddish brown Silty CLAY, dol'lp, 1--
- soft, ~,..o.t@ plo.si:k:tty, saw fine t-

12-= 
S<lnd f---

CL f-- r-
- r-
- r-
- 1-

- SS61DP55S1201 f---
- f-

- ;--

14-= Grey s-.ty a...AY, wet, soft. sorw ;--
ffn@ to ~8'dh.M't So.nd, tNlc• ecorse r--- S<lnd r-

- CL f-
- 1--
- ;--

- r--- r-- f-
- f-

16 - ;--

- f-
- R..Octsh brown Slty CLAY with Sond, f-
- wet, soft, low ptQ!itk:H:y, Medk..rt to ;--
- coorseo So.nd ;--

- r--
- CL f-
- ;--
- ;--

18-= f-
!--

- r-
- ;--
- f-
- ;--

-
Totol Depth • 19 Ft 1--

- r-
- 1-- 1--

PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61- DP55 

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



HTRW DRILLING LOG 
DISTRICT HOLE NUMBER 

OMAHA SS61- DP56 
!.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS 

Foster 'w'heeler EnvlronMento.l Corp. Inclio.n Fire o.ncl So.fetv 1 Of 3 
J.PRO.ECT 5155,0027,0007 UOCATION SS-61, HolloMo.n AFB 
5.NAME OF DRILLER Ro.fe Jones 6.MANUFAC1URER'S DESIGNATION Of DRILl 

7.SIZ£S AND TYPES Of DRIWNG I DPT Rig 
8.HOLE LOCATION SS61-DP56 AND SAMPUNG EQUIPMENT 

9.SURFACE EWJATION N/A 
10.0ATE STARTED 

5/12/00 lll.DATE COMPLETED 
5/12/00 

12.0VERBURDEN THICKNESS 
N/A 

15.DEPTH GROUHDWA TER ENCOUNTERED 18 ft 
lJ.DEPTH DRILlED INTO ROCK 

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

18.03 ft, 5 "lnl.rtn of"Wr drRllng 

H. TOTAL DEPTH OF HOLE 
23.0 ft 

17.0THER WATER WJEL MEASUREMENTS (SPEaFY) 
12.76 ft ofttr so"p\lng 

18.GEOTECHNICAL SAMPLES 
None DISIURBED UNDISIURBED I 19. TOTAL HUMBER Of CORE BOXES 

N/A N/A 

20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPEaFY) OTHER (SPEaFY) I OTHER (SPEaFY) j 21.TOTAL CORE 

sok o.nd wo.i:er N/A so• - TRPH wo:t~ - TPH-J?-4 J l RECOVERY )!; 

22.DISPOSillON OF HOLE BACI<FlllED MONITORING v.nL OTHER (SPECIFY) 2J.SIGNA lURE OF INSPECTOR 
Luke Do.rro.gh w/ bent.ontt:e N/A 

LOCATION SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

.· 

.· ·'!.; 

. 
' •. 

\ 
DP2 7 j;~ ~''V:.co 3 ~ .,- ' 

@ :fc • 1 '( -

"··,!!! 

~1~--o'F . ' ·:'l . 
' 

. .· 
'· It ""pP31 

·.· 

- !f. 
• $i DP3)J ,1- ,-. 

C?DP32. · 
I 

f~W04- / •·;; •· · 
' 

6! DP54/MW07 • ~DP26 ' 
/ / .. 

~!i -~ ,t)Py4/MWO~ ·-.. 
9< DP42 (e DF50/MW08 , 

"-~. ' ... ... 
eDP33 "'"·'~· I 

~ D,P4,'i ~. ,·~·-:__ •. 

fJ DP55 I 
.· 
~ 

I 
I I 

I ®Q'P49 ~~f MW-·05 ' I 

i 
~ ' 

~ Df'41 I i . ~>DI':\5 / 
I 

Q> DP~7 
~ L. ~ . . , .. / f; 

1;::·._. /• 
~DP45 

I 
'• c~ .) 

If 

• DP5\ I 
; 

•DP44/MW09 
Iii QP29 

f 

-,. 
~DP3f! 

®MW12 ¥DI'46 
~-;DP56 J 

~DP40 I L_ I 

<t'DP52 ~ 0 

..... r ~DF.~·7 

~' [)['~3 

(>, PP~·f, 

PROJECT 5155.0027.0007 I HOLE NO. SS61-DP56 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOU: NUMBER 

SS61-DP56 
PROJECT 5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 3 
ELEV. DEPTH DESCRIPTION OF MA TERIAI.S FJElD SCREENING GEOTECH SAMPL£ ANAl YllCAI. BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (•) (f) 

- -
- -- -- R•ddlsh brown SUy SAND, dry, fl"" -

- to Mdluol So.nd~ tro.cv CO<U"stt So.nd -- -- SM -
- -

2 - -
- -

- -
- -- -- -- -- -- -
- -

4 - -
- -- -- Reddish I>N>wn SILT, do.l-!p, sof1, -- 1r4c• fine S4nd -- -
- -- ML -- -

6-= -r--
- f-

- -
- -
- r-

- L...-.-

- '-

-
Reddish brown S4ndy SILT, very 

,-
- r-

8 - I'\Oist/we1, sof1, fine S4nd 
ML '"-

- -
- -- r-
- '-

- Grey SR1y CLAY, dol"\j), sof"t, -- SCM fine "to ""'diu" Sand CL r-
- '-

10-= --- r-

- f-

- -Reddish brown Sll"ty Ct.A Y, - ;---- dOJ'!)/I'IOirl, rlfff, fine grey So.nd r-- \tmSes, l"ttdero:te plo..stkfty '-- CL 
i-

12-= 
,--
r-

- r-
- '-
- -
- r-

- '---
- -
- Light brown C\Qyey S!L T, d""'P/I'>Oist, 

ML r-- soft, 1r•c• f'ln4! S4nd r-
14 - -R- brown Sll"ty CLAY, Moist, - r-

- stttf', f'lne white Sa.ncf lenses i-

- <c4llc...,), I'!OderGte plostldty CL -
- -

- -
- '-
- -

16-
- -
- -
- s~ o.s o.bov~ but very f"'~t -
- CL -
- -

- -
- -
- -
- -
- -18 
- -
- SMe o.s o.bov~ bu-t wet CL -
- '-
- -
- -

SQI"'~ o.s above but no-t o.s - CL r-- nt- Mist -- -
PROJECT 5155.0027.0007 H2000 l HOLE NO. SS61-DP56 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 

SS61-DP56 
PRO£CT 5155,0027,0007 H2000 I INSPECTOR Luke Dnrro.gh SHEET SHEETS 

3 OF 3 
ELEV. DEPTH DESCRIPTION OF t.IA TERIALS FIElD SCREENING GEOTECH SAt.IPL£ ANALYTICAL 

BLOW COUNT REMARKS (a) (b) (c) RESULTS OR CORE BOX NO SAt.IPL£ NO. (g) (h) (d) (e) (f) 

- r--- R•ddlsh brom SHy CLAY, w•t, r--- stiff, fin<! white Sand l•nses, 1---- f\OcK?ro:t~ p4.o.~tkfty 
1--

CL 1---- r---
- r--

f--

22-= 1-
1---- Slight clscolor-o:tlon frOM 22 to 23 
f--- ft 

- f--
- f--

-
- -- Totol ~th • 23 ft -- -

24-= -
--
--
--

- r--
- r--

- 1---
- 1-
- f--
- 1-

- f--
- 1---
- 1-
- 1-
- 1-

- 1-
- 1---
- f--
- 1-
- 1-

- 1-
- 1---
- 1-
- 1-
- 1-

- 1-
- 1---
- 1-
- 1-
- 1-

- 1-
- 1---
- 1-
- 1-
- 1-

- 1-
- 1---
- 1-
- 1-

--
- 1---

- 1-
- 1-
- r--
- r--

--
- 1---

--
- f--
- f--

- f--
- 1---
- 1-
- 1-
- r--

-- f--
-~- ---

- 1-
- 1-
- 1-

-- r--
- 1---
- f--

----
- f---

- r--
---

----
- f--
- r--

- r--
- 1---
- r--
- 1--

-- --
- 1---
- 1-

1-
I 

-
r---
1-

0 ROJECT 5155,0027.0007 H2000 I HOLE NO. SS61-DP56 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG) 



-
HTRW DRILLING LOG 

DISTRICT HOlE NUMBER 

OMAHA SS61-DP57 
!.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS 

Foster Vlheeler EnvlronMento.l Corp. In diem Fire o.ncl So.fetv 1 Of 2 
J.PROJECT 5155.0027.0007 4.LDCATION SS-61, Hollo!"lo.n AFB 
5.NAME Of DRILLER Ro.fe Jones 6.MANUFACTURER'S DESIGNATION Of DRILL 

7.SIZES AND TYPES Of ORIUJNG I DPT Rig 
6.Hot£ LDCA TION 

SS61-DP57 AND SAMPUNG EQUIPMENT 

9.SURFACE El£VA11DN 
N/A 

I O.OA TE STARTED 
5/12/00 l lt.DATE COMPLETEC 5/12/00 

12.0V£RBURDEN THICKNESS 
N/A 

15.DEPTH GROUNDWATER ENCOUNTERED 
13 ft 

13. DEPTH DRILLED INTO ROCK 
N/A 

16.0EPTH TO WATER AND ELAPSED TIME AfTER DRIWNG COMPLETED 
7Jl ft, ~ l'linut•s oft<lr drlllng 

14.TOTAl DEPTH ()f Hot£ 
15.0 ft 17.0THER WATER LE\U MEASUREMENTS (SPECIFY) N/A 

16.GEOTECHNICAl SAMPLES None DISTURBED UNDISTURBED I 19. TOTAL NUMBER Of CORE BOXES 

20.SAMPLES FOR CHEMICAL ANALYSIS VDC METALS OTHER (SPECIFY) OTHER (SPEaFY) I OmER (SPECIFY) _j 21. TOTAl CORE 
sol o.nd wo.. -tPr N/A sol - TRPH •• ter - TPH-J'4 I I RECOVERY :1{ 

22.DISPOSITION Of HOLE BACI<ALLED MONITORING WELL OTHER (SPECIFY) 23.SIGNATURE Of INSPECTOR 
Luke Do.rro..gh w/ bffiton~ HIA 

LOCATION SKETCH/COMMENTS I SCALE 1 Inch = 300 feet 

·--

! ,_: 

. ' 

"'., .. 
/_J: 

'· . --
', .- , __ ' ! ., 

DP27 MW-•D'> . -~ 
; & 

., ~ MW-02 -- ... _ 
""Pf31 ·-. '<":, ! ODP30; 

'··· 
ll.'i)P$2 I 1 

.- I 

® DP54/MWC)l/ . ~-- '(. ·-
·~gP26 «~MW04/ ,, ,_/; 

! if$ DP42 · !ti! Df'50/~1\Vbs 
. +J),P34/MW.06 / -

I - \i)\()['33 \ 
4t' DP43 -Ill DP55 ! 

' .. _ 
! *QP4-9 ~MW os- ' 

~ \' -
.• DP41 

-.. .. I '<t>DP35 / 
,._· .. : .. ·..,op;p ; 

! : (/,~ I ; 
:·i.,'. ,, 

... I h~.;; ' -----
. l!!.9P45 _ 

.. ->-· 
' 
... 

: ; ' 
. 

e DP51 ~ DP44/MW09 --......_ J- ' ( '! :: ~ 
' llli]P29 I 

·r-....,_ ~b~36 
t'>.M;., 12 @-[)f'fi,6 / 

1;: DP4D ' <HlP 56 

!ifr DP5?. (/, GP39/t.-:W10 

~ 
,.... ~~ t)P \7 

~ DF~~."S 

('. C·P 

~DP57 not sho4 

PROJECT 5155.0027.0007 --- I HOLE NO. SS61- DP57 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER , ., 

SS61-DP5; 
PROJECT 5155.0027.0007 H2000 liNSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 Of 2 
El.£V. DEPlH DESCRIPllON Of MATERIALS AELD SCREENING GEOTECH SAMPL£ ANALYllCAL 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (Q) (h) 

(d) (e) (f) 

- f-- Light brown S~-ty CLAY, very r--- notst, sof"t, low plutldty, trQce r--- flnto SGnd f-
- f---- r--- r--- CL f-

2--= f-
r--- r--

- r--- r--
- f-

- f------ f-
- r--- r--

4 
- r--
- r---

R~lsh IJrown Silty CLAY with f-- So.nd, ver:y I"'IJs-t~ f1rw white- So..nd f-- hmses .. tra.c~ crystals f-
- f---- CL r--- r--- r--

6--= r--r--
- r--
- r--
- r--- r--

- f-----
- f-

- Brown SHy SAHD. very I'!Oist, loose, f-

8 
- fine and "l!diUP'I So.nd, tro..cl!' coo.rse f-

- SGnd SM f------ f-- f-- f-- f-

-
R~lsh l>rown Sll ty CLAY, I'\Oist, f-- 1--- stlPf, sligh-t piGStk:H:y, fino whru CL 1--

10--= 
SGnd len""s 1--

f---
- 1--

- r---
RHdlsh IJrown Silty CLAY wH:h r--- So.nd, rtOlst, soft, f1ne So.nd, r--- tra.ce P'ledhA'I Send 1-- CL 1-

- 1-
12--= r--

1-- r-- r-
- '--- 1--

- Brown Cla.yey SAND, well gro.ded, SIN 
f--

- 1--
- 'OOS&', "trace subro\A"lde-d gr'Q.vQ'l c--

14 
- '--

- -
Brown s•ty CLAY, vf!ry Mist, Mdh..., - CL -- stlff'ness, \ow plo.stfdty -

- -

- -
- T otol Dopth • 15.0 ft -- -

16--= -
-

- --
- -- -
- -

- -
- -
- -
- -

18--= 
-
f---

- r--- f-
- 1--- r-

- -
- -
- -- -

I - -
I PROJECT 5155.0027.0007 H2000 I HOLE NO. SS6l-DP57 

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



HTRW DRILLING LOG 
DISTRICT OMAHA 

!.COMPANY NAME 2.DRILL SUBCONTRACTOR 

HOLE: NUMBER 

SS61-DP54/MV07 
SHEET SHEETS 

Foster \o/heeler EnvironMental Corp. Inclion Fire ond So fetv 1 Of" 3 
3.PRO.ECT 

5155.0027.0007 
5.NAt.IE OF DRILLER 

Rofe Jones 
7.SIZES AND TYPES OF ORIWNG 
AND SAMPUNG EQUIPMENT I DPT Rig 

12.0VERBURDEN niiCKNESS N/A 
13.0EPTii DRILLED INTO ROCK N/A 
14. TOTAL OEPlli OF HOLE: 22 ft, 

Je.G<:OTIECHNICAL SAMPLES 
None 

20.$At.IPLES FOR CHEMICAL ANALYSIS 

DISTURBED 
N/A 

voc 

4
.LocATION SS-61, HolloMon AFB 
6.MANUFACTURER'S DESIGNATION OF DRILL 

B.HOL£ LOCATION SS61-DP54/M\o/07 

9.SURFACE El.£YATION N/A 
IO.DATE STARTED 

5/12/00 lll.DATE COMPLETED 
5112100 

15.DEPTii GROUNDWATER ENCOUNTERED 
19.0 fi; 

16.0EPTii TO WATER AND ELAPSED TIME AFTER ORIWNG COMPLETED 
15.25 ft, 10 l'lln<.ot•s ~fter drilling 

17.0TiiER WATER LEVEl MEASUREMENTS (SPECIFY) 

UNDISTURBED I 19.TOTAL NUMBER OF CORE BOXES 
N/A j 

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

N/A 

t.IETALS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SPECIFY)j 21.TOTAL CORE 

N/A so~ - TRPH •otfl" - TIPH-_.,4 I I RECOVERY % 
22.DISPOSITION OF HOLE: BACKFILLED MONITORING WEll OTHER (SPECIFY) 23.SIGNA TURE OF INSPECTOR 

1-------------------+-.-t--t>e...:.n_ton--:-tt-.--+----NI--A ----t----.!.......---'-1 Luke Do. r r o. g h 

LOCATION SKETCH/COMMENTS 

... 

.. 
-' 

>--.: I· DP,_5_4_/_Irl_W_0_7 . ....,ZJ ? .. ;;~, 

/ f_$DP42 
i - -~ 

"'DP55 

§c DP41 

Ill DP51 • 

/ .. 

~i.jW12 
~HJP40 

~DP52 

i•; 

1;, 

DP27_}~- ,-,,.,~ 0." ·. -~- lit ''·" "· 

'ij 

.-. __ ~_9P45 
.~ DP44/MWO'il 
:/ 

\\ll DF'39/HW1 0 

I SCALE I Inch = 300 feet 

I; 

, .. 
f!IDl047 ,. 

! 

r .• . ]•,.,, 

,f! DP29 , , 

f--.---------------------------------------------,----~---- ---------------~ l HOLE NO. SS61-DP54/M\o/07 PROJECT 5155.0027.0007 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOlE NUMBER 

SS61-DP54/H'W07 

PROJECT 5155.0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 3 
ELEV. DEPlH DESCRIPTION OF lo4A TERIAI..S FlELD SCREENING GEOTECH SAioiPLE ANALYTICAL BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAioiPLE NO. (g) (h) 

(d) (e) (I) 

- -- To.n Silty SANIJ, dry, loo,.., ,_.UI'I -- to coarse So.nd, tra.ce ~brounch.'d -- grovo\ 15 M In sin -
- -- SM -- -- -

2-= 
'---- -- r-- -- -

- -Light brown S11ty CLAY with Sond, - CL ~ 

- da~>p, soft, low plo.stlctty, -dlo.m r-S.o.nd 

4 
- ,___ 
-

Light brown Sa.ndy SILT 1 ~ft, flnc.l r-
- r-
- to~ S.nd -- ML f-

- I--- r-
- f-
- f-

6 
- r-
- r-
- Tan SP.ty SAND, dry, 'oosr!', l"''ecll.r'l SM ,___ 
- S<>nd ,___ 
- r-- I--- f-

-
To.n Silty SAND, dtry, loou, l'l!edlu"' 

f-

8 
- SM f-

- to COQr'S(" So.nd I--- f-

- Reddish brown Sl\ ty CLAY, do.foop. f-
- f-- soft, rutdllJJ"' p{ll.Stldty, tro.ce -- Mdi.M'I whit~ St1nd l~r"l:S4!'S 

CL -
- -
- -

10-= 
--- -

- -- So.M o.s oilove wtth o. """~ -- s~ffness -
- -
- CL -- -

12-= --
- -- -
- -
- -
- -So.rte as o.bove wtth ~ to -

COO.rst' S<lnd CL -
- -
- -

14 - -SaM o.s o.bov~ with o. color CL - SS61DP'54SHO -
- cho.nge to ON!'Y -
- -
- -
- -
- -

16-= 
-
-

- -
- -
- Gr£>y Sltty CLAY, do.l"'p/~~. sof't, CL -
-

SCM ,.,e-dl~ to COO.r"st> S4.nd -
- -· 

- -
- -
- -

18-= -
-

- -
- -
- -
- -
- -- CL -
- c-

I - ~ 

\ PROJECT 5155.0027.0007 H2000 1 HOLE NO. 
SS61-DP541H'W07 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 
SS6!-DP54/HII07 

I PRO.£CT 5155.0027.0007 H2000 .,INSPECTOR Luke Durrugh SHEET SHEETS 

3 Of 3 
EI£V. DEPni DESCRIPTION Of MATERIALS FlElD SCREENING GE01ECH SAMPLE ANALYTlC,l,l 

BLOW COUNT REMARKS (a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) (d) (e) (f) 

-
Rrodlsh l>rown Silty CLAY, nt, f--- f--- MI!"<IUI'I s"\lffness, ""'alur> to hlgh 

f--- plasticity, trace ,....dlwo! Sand and CL f-- 5 ,..., crystols 
I--- f--- f--- --22 -

- TD = 22 ft '--- -- -- '---- ~ - f--- f--- f--- f--- -- f-- f--- f-- f-- I--- f-- f--- f--- f---
~ - f--- f--- f---
f---
~ - -- -- -- -- -- -- -- -- -- -- -- -- f--- f---
~ - f--- f--- f---
f---
~ - f--- f---
f---
~ - f--- f--- f---

- f-
f---

- r---
~ - '--- --- -- -- -- -- -- -- -- -- -·-
f--- ·-- ---
f---
f--- --

·- f-
- 1---

---
f--- f---

-· - I--- f--- -- -- -- -- -- --
1 -- f--

·-· 

PROJECT I HOLE NO. 
I 

5155.0027.0007 H2000 SS61-DP54/H'w'07 

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



HTRW DRILLING LOG 
OISlRICT 

OMAHA 
HOLE NUMBER 

SS61-DP50/M\.'08 

1.COMPANY HAME Fos-ter \.'heeler EnvlronMentnl 2.0Rill SUBCDHlRACTOR SHEET SHEETS 

Incllo.n Fire o.nd So.fety 1 OF 3 
3.PRO..f:CT 5155,0027.0007 UOCAliON 

SS6L Hollof"'o.n AFB 
5.HAME Of DRillER Ro.fe Jones 6.1.1ANUFACl\JRER'S DESIGNAliON OF DRill. 

?.SIZES AND TYPES Of DRIWNG j DPT Rig 
B. HOLE LOCA liON SS61- DP50/M'w'08 

AND SAMPUNG EQUIPMENT 

9.SURFACE ELEVAllDH N/A 
10.DATE STARTED 5/11/00 l 11.DATE COMPUETED 5/11100 

12.0VERBURDEN THICKNESS N/A 15.DEPTH GROUNDWAllER ENCOUNTERED 20.5 ft 
13.DEPTH DRILUEO INTO ROCK N/A 16.DEPTH TO WAllER AND ELAPSED lii.IE AFTER DRIWNG COMPUETED 

12.72 f!t -4 hours o.T"te-r dr-Illing 

H. TOTAL DEPTH OF HOLE 22.5 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A 

1B.GE011ECHNICAL SAIJPUES None DISTURBED I UNDISTURBED J 19. TOTAL NUi.j8ER OF coRE BOXES 

20.SAMPLES FOR CHEMICAL ANAL YS\S voc METALS OTHER (SPECIFY) onJER (SPWFY) 1 OlllER (SPECIFY) j 21.TOTAL CORE 

so«. o.ncl water N/A sol\ - TRPH wnwr - TP!h-"41 J RECOVERY " 22.DISPOS1110N OF HOLE BACKFillED MONITORING V!Ell. OTHER (SPECIFY) 23.SIGNA TURE OF INSPECTOR 
Luke Do.rro.gh w/ bQn'!on\w Ycu;, Mll-08 

LOCATION SKETCH/COMMENTS I SCALE I Inch = 300 fee-t 
r-------

,. I· .. 
DP27 M\VoQ3 ·. ~. 

® 
~AW <52 

;:i,., 

_ *DF'3,0 ~~; Df:Sl 
' -

-. fltlPp2 .' ' ,. 
' ' 

II£ CJP54/MW07 . _ ·$DP26 MW(:k. ,; -, 
~DP42 r--~· '* @ .tl.i'J4/Mi'{o£ 

' DP50~~~ 
...:._[ .' 

·,g,Qp~~3 

~ DP55 i ', 
'· 

' $i)P49 ~ fAW·-05 '· 
! ' ' 

'"Df'!; 1 0\·0!"35 i «;Of'.47 .,. '"' ' } 

~DP45 
tt• DP51 ~or44;Mwo9 '' ,11! DP29 ' ,'' 

{il.jiil j 2 
WDP36 

'~DF'4-6 

i¥· DP40 
·®·bFS6 

(>;' [if).r:;2 ;;.bf'39/ieW10 

..... r- q, DP.\7 

~· DPj,) 

DP:,e 

I 

PROJECT 5155.0027.0007 -fHoLE NO. SS61-DP50/M'wi08 
-~- .. 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOI.£ NUMBER 

SS61-IIP:!O/H'w'08 

PRO£CT 5155,0027.0007 H2000 I INSPECTOR Luke Do.rro.gh SHEET SHEETS 

2 OF 3 
ELEY. DEPTH DESCRIPTION OF MA lERIALS FlEW SCREENING GEOTECH SAMPLE ANAL YTICAI. 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (e) (f) 

- -
- 0-6 Inch .. Is gr~vol -
- -

- -
- -
- -- ML -

2-= 
-

Light klrom C\<ly•y SILT, <k-y, soft, -- 50M fine ~nd -
- -- -- -

- ,...--
- -- -
- -- -

4 
- 1-- Light brown S<>ndy SILT with fine ,........ 
- So.nd, do.ro~p, sof-t, trace coa.rs. -
- Sa.nd c-" 

-
ML 

r------ r-- r-- r-

6-= 1-r--
- 1-- 1-
- 1-
- 1-

- Gr•y Silty C\.AY, stiff, low CL 1-
- plo.stkJty, sorw l"'edlurl So.nd 1-
- 1-

8 
- 1-

- r-
- So~ ~ above but do.!"lp 1-
- 1-- 1-

-
CL 

r--
- 1-- r-
- r-

10-= f-
f-

- r--
SS61W50Sl00l 

f-
- r-
- r-

- r-
- Light Dram Silty C\.AY with 1-- Mc:IU~ So.nd, rotelst, soft r-

12-= CL r--
1-- 1-

- f-
- I--- 1-

- Vory ""'1st frOf'l 12.5 to l3 ft r--
- 1--

- r-

14-= I--
Light brown Sltty C\.AY, ~oist, low f--

- pla.stk::tty, l""'«dlul"\ stH'f~s, SotW 1-- tine So.nd, tNlC~ Mel~ So.nd CL 1-
- f-- r-

- f--- I--
-

SS6lllf'SOSl50l 
1-

- 1--

16 
- r-

- 1-
- ~& o.s o.bove kx..lt hQ.s I"'I<k>ro.-te 1--
- p(o.stJclty, slight oclor 1--
- I--

- 75.C3 PP" CL f--
- r-
- r-
- I--

18-= 1--
f--

- I--

- r-
- Groy Silty CLAY, l'>oist, ,.,., ...... I--- stlffn .. s, nn. whit. S""d l•ns .. , 

36.0 PP" CL r--- sor\e sno.ll crysto..\s o.nd so.w r-- ctscolora. -tlon, odor -- -
- -

PROJECT 5155.0027.0007 H2000 J HOLE NO. 
SS61-DPSO/H'w'08 

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



LOG (CONTINUATION SHEET) 
HOlE NUMBER 

SS6J-DP50/M'o/08 I HTRW DRILLING 
P-RO£ __ c_r __ 5_1_5_5_.o_o_2_7_.o_o_o_7 __ H_2_o_o_o ____ ~IL'_N~.E_c_roo ___ L_u_k __ e~D=n~r~r~n~g~h~~~~------.-------~~~ ~ ~~~ 

FlEW SCREENING GEOTECH SAMPLE ANALYTICAL BLOW COUNT REMARKS ELEY. 
(a) 

DEPTH 
(b) 

-
-
-
-

-
--
-

22-= 
---
-

-
-

OESCRIPllON OF MATERIALS 
(c) 

Groy Silty CLAY with tim! to 
l"'e<J~.W~ So.nd, wet, sof't, \ow 
pto.stldty1 clscotoro:tkm o.nd o..n 
odor 

- TD = 22.5 ft 
24-= -

-
-
-

-
-
-
--

-
-
-
---
-
-
-
-

-
-
-
-
-

- -
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

--
-
-
-
-

-
-
-
-
-

--
-
-
-
-

--
-
-
-

-
-
-
-
-

-
-
-
-
---
-
-
-
-I PROJECT 5155.0027.0007 H2000 

ENG FORM 5056A-R, AUG 94 

RESUL~ OR CORE BOX NO SAMPLE NO. (~) (h) 
(d) (c) (f) 

CL 

I HOLE NO. SS61-DP50/HVOB 

(Proponent: CECW-EG) 

-
-
-
-
-
-
-
--
-
-
-
---
:-­
r­
'----­
;--
f--­
r--
1-
r--­
I­
I­
I­
I­
r---
1-
I­
I-
1-
r--­
I­
I­
I­
I­
r---
1-
I­
I­
r---
1-
I-

I­
I-
1--­
f--­
f---
1-
1-
r--­
r--
1-
f---
~ 

1--­
r----



HTRW DRILLING LOG 
1.COMPAHY N~E 

Foster \o/heeler EnvironMental Corp. 
3.PROJECT 5155.0027.0007 H2000 
5.NAt.IE Of DRIUER Rofe Jones 

7.SIZES AND TYPES OF DRIWNG 
AND SAt.IPUNG EQUIP~ENT 

12.0VERBURDEN THICKNESS N/A 
13.DEPTH DRILlED INTO ROCK NIA 

H.TOTAL DEPTH Of HOlE 21 ft 
18.GEOT1EOHNICAL SA~PlES None 
20.SAt.IPLES FOR CHEt.IICAL ANALYSIS 

I DPT Rig 

DISTURBED 
N/A 

voc 

DISTRICT OMAHA HOlE NU~BER 

SS61-DP44/M\o/09 

2.DRILL SUBCONlRACTOR SHEET SHEETS 

IncHo.n Fire o.nd So.fei;y 1 Of 2 
4·LOCATION SS-6L HolloMon AFB 

6.t.IANUFAClURER'S DESIGNATION OF DRILl 

8.HOLE LOCATION SS61-DP44/MIJ09 
9.SURFACE ELEVATION N/A 

IO.DATE STARTED 512100 ~l· 11.DA TE COMPlETED 5 I 2 I 0 0 

15.D£PTH GROUNDWATER ENCOUNTERED 14 ft 
16.D£PTH TO WATER AND ELAPSEO TI~E AFTER DRIWNG COMPUETED 

12.65 ft at 1200 hrs, 5/3/00 

17.0THER WATER lEVEl. t.IEASUR~ENTS (SPECIFY) Nl A 

UNDISTURBED 119.TOTAL NUMBER Of CORE BOXES 
N/A 

t.IETALS OTHER (SPECIF'r) OTHER (SPECIFY) I OTHER (SPECIFY) I 21. TOTAL CORE 

soA ond wo~" soA - TRPH wo~ - TPH-_.,4 I I RECOVERY " 

I--2_2_.DI;_SP_OSI__..TI.:.-ON_OF__..H_DlE _______ ---II--=s::.:A.:.:CK.::..Fl=LlED=--t--"ll::.:ON..:.:.IT-=OR:.:.:':.:...NG::....:::WELL=-+.::..oTH=ER~(SPE::...::.:a"-FY)-'-'-1 2J.SIGNA TURE Of INSPEcTOR Luke 
w/ ~nton~o : Y~•. MW'-09 Do.rro.gh 

LOCA~ON SKETCH/COMMENTS l SCALE 1 Inch = 300 feet 

,. 
MW-·02 

t; j)P31 

® DF'54/WN07 '<!!Df'26 

. I!VDf'4-2 •€> Df'50/,MWOa 
tli DP4.3 

.,DF'49 
{!, DP41 «eDP::\5 

~DI'47 

~ DP51 . 
li' DP29 

®> DP3.6 

I PROJECT 5155.0027.0007 I HOLE NO. SS61-DP441MIJ09 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE: NUMBER 

SS61-DP~~/H\(0'3 

PRQ,£CT 
5155.0027.0007 H2000 J INSPECTOR Luke Dorrogh SHEET SHEETS 

2 Of 2 
ELEY. DEPTH DESCRIPTION Of MA TERIAI.S AELD SCREENING GEOlECH SAMPLE ANALYTICAL 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (•) (I) 

- f--
- f"l ond w~ vt'l 1--
- f--
- 1--

- 1--
- 1--
-

~:,' .S::i, f!':vpl~~lct~~ s~. f--

2 
- f--- f--
- 9.70 PPI'I CL f--
- r-- r-
- r-

- f--
- 1-
- 1--
- 1--- 1--

4 - -
- -
- -- -

Brown S~y SILT •"h fine S<lnd, - -
- Vf!r""Y f'\Ois't, soft -
- 0.54 ppt'l -
- -ML 6 - -- wet frcm 'S--6 f't -
- -
- -
- -
- -

- -
- -
- -
- -
- -

8 
- -
- -- ~ 

- -- Uilht ~r•Y SHy CLAY with fine ~ 

- So.nd, ~dst, so'ft -
- 0.35 PPI'I CL ;--
- f--

w-= 1-
f--

- '--- -- 1-
- 1-

- f--- 1--

- 1--

12-= 
1-

SMe S:lt'ty C\ay o.s o.bov~ but 1--
- wet o.t 1o4 ft o.nd sto.JnJed fror~ 1--
- 13-H ft, odor 

0.75 pprt - CL 1--
;--

- 1-
- 1--

- '--
- -
- ;--

14 
- 1--

- '-
- -- -GN!y/Ton SRty CLAY with 501'\e - 2626 PI>" CL 1-

- fine So.nd, wet, low plGstk:lty, f--
-- odor 

1--
- :--
- r-

16 - 1--

- f--
- :--
- Brown Sl.ty CLAY, fine So.nd, w~t, f--
- soft, lo• p\o.stk:lty, tra.ce odor 

0.93 PP" CL 1--
- 1--

- 1--
- 1--
-- f--

18 
- 1-

-
So..rt~ Slty Cto.y o.s: above, odor 

1--
- CL :--
- 1--
- 1--

- Gr•y SUy CLAY wtth gr~ v•l, nt, CL 
1--

- soft, odor' <so.M down to TD of 119 PPI'I 1-

I 
- 21 ft) 1-
- TD ~ 21 ft 1--

I PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DPH/H\109 

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



HTRW DRILLING LOG 
DISTRICT HOl£ NU!.IBER 

OMAHA SS61-DP39/M\.'10 
!.COMPANY NAME F"orlor Vhel>lor EnY!ronrwnt~( Corp Z.DRIU. SUBCONTRACTOR SHEET SHEETS 

Indlo.n Fire o.nd So.fety 1 OF 2 
3.PRo..ECT 

5155.0027.0007 H2000 
UOCAllON 

SS-6L HolloMo.n AFB 
5.NAME Of DRILLER Ro.fe Jones 6.MANUF ACTUR<R'S DESGNA TION OF DRILl. 

7 .SIZES AND TYFES Of DRIWNG I DPT Rig 
6.HOl£ LOCA TlON SS61-DP39 

AND SAMPUNG EQUIPMENT 

9.SURFACE ELEVATlON 
N/A 

-
10.DATE STARTED 

5/3/00 111.DATE COMPLETED 5/3/00 
1 Z.OVERBUROEN TlHICKNESS N/A 15.DEPT1H GROUNDWATER ENCOUNTERED 18 ft 
13.DEPT1H DRILl.ED !tHO ROCK N/A 16.0EPT1H TO WATER NlD ELAPSED Tl!.IE ArTER DRIWNG COMPlETED 

12.Dft, to Minutes nf'ter drilling 
H. TOTAL DEPTH Of HOl£ 19 ft 17.0THER WATER LEVEL MEASURE!.IENTS (SPECIFY) N/A 
1 B. GEOTECHNICAL SAMPLES None DISTURBED UNDISTURBED I 19. TOTAL NUMBER Of CORE BOXES 

N/A N/A N/A 
20.SAMPL£S FOR CHE!.IICAL NlAL YSlS VOC METALS OTHER (SPECIFY) OTI1ER (SPECIFY) I OlHER (SPECIFY)j 21.TOTAL CORE 

wa t~r a.nd sol N/A TRPH - soK J TPH-JP4 -wQter I RECOVERY " 22.01SPOSIT10N Of HOl£ BACKFlU£0 MONITORING v.t:ll OTI1ER (SPECIFY) n.sGNATURE OF INSPECTOR Luke Do.rro.gh 
w/ bmtMU N/A 

LOCATlON SKETCH/COMMENTS l SCALE 1 Inch = 300 feet 

~1\1{ .. ,03 
\l'• 

MW-0 .. 2 
i •' 

' «.lDP31 . lliDP/Ip .. 
~ 

0DPf52 .' · 
.. 

11> DI0 54/MWQ'7 .. ""DP26 (;\ MWO-} ... · '• .';. : .. / • 
.. li -DPJ'4/MW06 

i1' DP42 
@ DP50 /.MV1013 

·-!. i I 
! ~ '; 

~QP33 :; 

«1 DP55 
@ DP-43 ... 

-~~-. ---· •. I 
;,, ___ 

I 

.,.9\:>49 $ MW-05 .. I ~ ~ 

Ill Df'tl1 ' ; . 
0DP35 ,. 

·411Df047 
.. 

'f ; i_ {/' 

ijjDP45. ' 
ill DP51 t; Df-'44/MW09 .,·.,..,. 

0 PP29 : 

~'<MW12.' ' .... bt'3.Q 
, ® DP46 

~-DHO 
G>)JP56 

~ [)p~: • .7.. [!oP39/MW,-0-1 
.... r- r:p DP )i 

q [W~i3 

\'< Ui':~f. 

PROJECT 5155.0027.0007 J HOLE NO. SS61-DP39/MW'10 

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



HTRW DRILLING LOG (CONnNUATION SHEET) 
HOlE NUMBER 

SS61-IIP39/Hio'IO 

PROJECT 
5155.0027.0007 H2000 

I INSPECTOR Luke Do.rro.gh 
SHEET SHEETS 

2 OF 2 
a.EV. DEPTH DESCRIPllON OF MAITRIALS flEI.D SCREENING GEOTECH SAMPLE ANALYilCAL 

BLOW COUNT REMARKS 
(o) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (g) (h) 

(d) (e) (f) 

- 1-- 1--
- 1--
- 1--- 1--
- 1--
-

~y ~·~..:~n~~~~d Sand 
1--- ND ML 1-

2--= 
1-soft 1--

- 1-- 1--- 1--- 1-- 1--
- 1-
- 1-- 1-

4 
- 1--

- -
- -- -- -- -
- -- -- -Grey Sondy sn. T, fin« Sand, l'><lls-t, 

6--= 0.12 -soft ML -- ppM -- -- -
- -- -- -- -
- -
- -

8 - -
-

SO.Mr o.s o.bove bYt very r10ls-t ML -
- -
- -
- -- -
- liMy Silty CLAY, ~olst, sllgM S61DP39SIOOI -

10--= -ptQ.Stk::tty, SOM ~e So.nd, rtl-ff' 0.22 CL -
- -
- PPM -- ,...-
- e-.-

- ,...-
- -- -

12-= -
Brown SHy CLAY, s\lghtly plus-tic, -

- trace fin« to Mdluo! Sand, I'>Ois-t, 
CL -

- stiff 0.87 -
- -- PPM -- -- ~ 

- -- ,-
- 1--

14 - ,...-
- 1-- '--
- Brown Silty CLAY, sl~t plostk:lty, S6!DP39Sl401 ,...-- do."''J, srt:JFf' ~ tro.c~ F to rwcluf'l ~ 

- Sund -
- 494 CL ,....-
- 1-

16-= 
16-17' color change to grey, ppM -odor-1 stn1ne-d ,--

- ~ 

- -
- ,-
- -
- ,.-
- ~ 

- So.M 6.5 a.bov~ but wet o. t 16 ft -
ts-= 454 CL 

r-
1--

- ppM -- r-
- r-
- '--

- TD = 19.0 ft 1-- e-.-
- 1-

I - 1--

I PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-DPJ9Ill'w'l0 

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



HTRW DRILLING LOG 
1.COMPANY NAME 

Foster I./heeler EnvlronMentnl Corp. 
3.PRD..ECT 5155,0027.0007 
S.NAME Of DRILLER D. Starnes 

7.SIZES AND TYPES OF DRIWNG 
AND SAMPUNG EQUIPMENT 

12.0VERBURDEN lHICKNESS N/A 
13.DEP1H DRILLED INTO ROCK N/A 

I 

H. TOTAL DEPlH Of HOlE 23.0 ft 

1 B.GEOnECHNICAL SAMPLES None 

DPT Rig 

DISTURBED 

DISTRICT HOl£ NUMBER 
OMAHA SS61-M'W11 

2.DRILL SUBCONTRACTOR E . D Ill nv1ro- r 
SHEET SHEETS 

1 OF 3 
~.LOCATION 

SS-61, Hollor1o.n AFB 
6.MANUFACTURER'S DESIGNATION OF DRILL 

CME 75 hollow steM o.u~er 
B.HOl£ LOCA TlON SS61-M'v/11 
9.SURFACf: ElEVATION N/A 

1 O.DA n: ST ARn:D 
5/24/00 

I 11.DA n: COMPLEn:D 
5/24/00 

15.DEP1H GROUNDWA ITR ENCOUNn:RED 17,5 ft 

16.DEP1H TO WA n:R AND ELAPSED TIME AFTER DRIWNG COMPLEn:D N I A 

17.01HER WATER UEYEL MEASUREMENTS (SPECIFY) N/ A 

UNDISTURBED I 19.TOTAL NUMBER Of CORE BOXES 

t---2:-:0:-:.SAM:-:c-::P=cLE=s:---:ocFOR:::-:CH=EM'cciC::-:AL-:--cANccAL~YSI::-;S~-~-t----v-oc--.-----'~t.I-ET-ALS:-c- OTHER (SPEaFY) OTHER (SPECIFY) 1 omER (SPECIFY) 1 21.TOTAL CORE 

N/A N/A H/A I I RECOVERY " 

t---22_.DI_SP_oSI_n_ON_OF_H_ru ________ t---=B_A..:..a<_Fl_LLED_--t_M_ON_I_TOR1..:....:..N_G _WELL_--t-_o_lH_ER__,_(SP_ECI_FY)-'-1 23.stGNA TVRE OF INSPECTOR Luke D h 
YES, MV-11 o.rro.g 

LOCATION SKETCH/COMMENTS 

~~DP26 ·--

"'DF42 

0 9\:>49 
' eDP35 

~~tDP45 

-Iii D r44';Mv{c9 

e ~4w~o5-' -

DP46 

¢. 
MW·-02 

~---., ·--

I 

- -·'@{/JP36 -' 

I; 

: ,- TARMAC 

tDP3D 

I SCALE 1 Inch = 300 feet 

TG.xlway 

0 

[Jtro.ller 

Porkln~ 

j Lot 

0 SSI61-M'WIO 

SS6l-MI,/ll 

t-----~---------------------------------r-----------------1 

PROJECT 515~5.0027.0007 I HOLE NO. SS61-M'Wll 

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



I HTRW DRILLING LOG 
DISlRICT OMAHA HOI.£ NUMBER 

SS61-M'v/11 
1.COMP ANY NAME Fos~or 1/hffier Envlrc>r1Mntol Corp. 2.0Rill SUBCONlRACTOR Enviro-Drill SHEET SHEETS 

1 Of 3 
3.PRMCT 5155.0027.0007 H2000 UOCATION SS-61, Hollol'lo.n AFB 

5.NAME OF DRILLER D. Sto.rnes 6.MANUFACTURER'S DESIGNATION OF DRILL 

CME 75 hollow steM o.uoer 
?.SIZES AND TYPES OF DRIWNG I B. HOlE LOCATION SS61-M\o/11 
AND SAMPUNG EQUIPMENT 

HSA 8 lr>ch O.D. o.~ 9.SURF ACE ELEVA 110N N/A 

10.DATE STARTED 5/24/00 111.DATE COMPLETED 5/24/00 
12 OVERBURDEN THICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 17.5 ft 

13.0EPTH DRilllO INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRIWNG COMPLETED N/A 

14. TOTAL DEPTH Of HOUE 2:3.0 ft 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N/A 
1B.GEOTECIHNICAl SAMPLES None DISTURBED UNDISTURBED I 19. TOTAL NU!.IBER Of CORE BOXES 

N/A N/A 

20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) I 21. TOTAL CORE 
N/A N/A N/A I RECOVERY " 2.2.01SPOSI110N OF HOUE BACKFlll.ED MONITORING VIUl. OTHER (SPECIFY) 

--------'--
23.SIGNA TURE OF INSPECTOR 

YES, Hll-11 

LOCA TlON SKETCH/COMMENTS I SCALE 

\ \ \ \ 
~\\~0\ / 

/ tro.iler 

I 
Po.rklng 
Lot 

'---

/S61-M\o/10 

TARMAC 

T o.xiwo.y 
-- -- -- -- -- -- -- -- ---- ---

~S61-M'w'll 

-- ---
I 

l PROJECT 5155.0027.0007 H2000 HOLE NO. SS61-M'v/11 

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



HTRW DRILLING LOG (CONTINUATION SHEET) 
HOI.£ NUMBER 

SS61-M\J11 
PROJECT 5155.0027.0007 H2000 !INSPECTOR Jill Jefferson SHEET SHEElS 

2 OF 3 
El.£V. DEPlli DESCRIPllON Of MATERIALS FIELD SCREENING G£0/ECH SAMPLE ANAl.YllCAl BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. {9) {h) 

{d) (e) {f) 

- f--
- Brom SILT with ~ Sund~ t:r'O.ce 1-- rK)Istur~, •• u oro..<Hd 1-
- f-

- r--- SM 1-
- 1-- f-

2-= 
f-
r--- 1-- 1-- 1-

- f-

- f-
- Light ~dish brown CLAY with f--
- f--

4-= 
SOI'tli! Slt, IPIOtst, I'MJder'O:t~y 

1-plutlc, nll gradod r--- 1-
- f-
- CL f-
- f-

- f--- f-
- f--
- 1-

6-= 
1-
f--- f-

- 1-
- f-
- 1-

- Light r•ddish brown CLAY with Slit f-
- and f'rl<P gro.l~d Sand, sll~h-tly ~olst CL f-
- f-

8 
- f-

- f-
-

Light brown S!L T with sot'l<! fino r-
- ~o..n..d Sond, sligh-tly "<>1st f-
- f-- f--
- r-
- f-- f-

10--= 
f-

SM f--- f-- r-- f-- r-- r--- 1-- r-- 1-

12-= r---
- f-
- f-
- r-
- r-
- L)Oht rN<ilsh brown CLAY with ......, CL r-
- r-
- SH, not plo.stlc, .tightly "eliOt 1-

14 
- f-

- 14e""" rN<ilsh brown CLAY with 
f-

- soM SILT, not p(artlc, slightly r-
- r-
- I'IOlrl CL 1--

- f--
- f-
- r-
- 1--

16 
- 1--

- r-
- r-
- So.ne o.s o.bove but I"IO~ c:Mm~ 1-- 1--- CL 1-----
- Yo:ti'r ~ncol..¥lt~d o:t 17.5 ft 1--- 1--- r-

18-= 
r-
f--

- r-
- r-
- 1--
- f-

- 1-----
- 1--
- r-- 1--

I - 1--I PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-M'w'11 

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



HTRW DRIL_LING LOG (CONTINUATION SHEET) HOU: NUMBER 
SS61-M'w'11 

PRO..ECT 
5155.0027.0007 H2000 I INSPECTOR Jill Jefferson SHEET SHEETS 

3 Of 3 
ELEV. DEPlH DESCRIPllON OF MA TERIAl.S FIElD SCREENING GEOTECH SAMPLE ANAL YTlCAL 

BLOW COUNT REMARKS (a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (9) (h) (d) (e) (f) 
-~ 1--- r-- So.M a& o.bove bt.4t "ore I"Kllsi o.nd 1-- ft0d0f'<1 te>ty pi.Qsrtlc 1--

- r-
CL r--- r--- 1-

1-
22-= 1-

No vlsl:>l~ cont•"nc..tlon or t---·--
odors r--- r-

- 1-
1-

~ 

T OtQI Depth = 23.0 f't 1-~ 

1-- r-
24-= r-

r---
- r-
- r-
- r-

- 1-
- 1--
- 1-
- 1-
~ 1-

- 1-
~ 1--
- 1-
- 1-
- 1-

- 1-
- 1--

-
~ 

- 1-
- 1-

- 1-
- 1--
- r-
- 1---

- 1-
- 1--
- r-
- c-

--- 1-
- r--
- r-
- 1-
- c-

- 1-
- r--
- c-
~ 1---
- 1---

- r--
- 1---
- 1---
- 1---

--- --
- r--

--
~ 1-
- 1---

- 1---
- r--
- 1---
- 1--

---
- 1--

- 1--
- 1---
- 1---
- 1--

- 1-
- 1--
~ 1---
- 1---
~ 

r-
·-- --· -

- 1---
---

- 1-
- c--

·---
- r-

--- --
- 1---

---
- 1---
- r--

' - 1---
r--
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HTRW DRILLING LOG 
DISTRICT 

OMAHA 
HOI.£ NUMBER 

SS61-M'w'12 
1.C0!.4PANY NAME 

foster Yheelor Envlromontol 
SHEET SHEETS 

1 Of 3 
2.DRill SUBCONTRACTOR E ' D ill nv1ro- r 

3.PROJECT 
5155.0027.0007 UOCAliON SS-61, Hollol"lo.n AFB 

5. NAME Of DRillER 
D. Sto.rnes 

6.MANUF ACTURER'S DESIGN A nON Of DRill 
CME 75 hollow steM o.uger 

7 .SIZES AND T'rPES Of DRIWNG 
AND SAMPUNG EQUIPMENT I DPT Rig 

8.HOL£ LOCA nON S$61-M\o/12 

12.0~BURDEN THICKNESS N/A 
13.DEPTH DRillED INTO ROCK N/A 
H. TOTAL DEPTH OF HOI.£ 

23.0 ft 
18.GCOTECHNICAL SAMPLES 

None 
20.SAMPLES FOR CHEMICAL ANAL YS1S 

22.DISPOS1110N OF HOL£ 

LOCATION SKETCH/COMMENTS 

rt· DP41 

DISTURBED 
N/A 

YOC 
N/A 

BACKAllED 

9.SURFACIE ELEVATION N/A 
IO.DATE STARTED 

5123100 
15.DEPTH GROUNDWATER ENCOUNTERED 

17.5 ft 
16.DEPTH TO WATER AND ELAPSED liME AFTER DRIWNG COMPLETED N/A 

17.0THER WATER LEVEL MEASUREMENTS (SPECIFY) N I A 

UNDISTURBED 119.TOTAL NUMBER OF CORE BOXES 
N/A 

~ETALS OTHER (SPEaFY) OTHER (SPECIFY) \ OTHER (SPECIFY)_\ 21.TOTAL CORE 
NIA N/A I I RECOVIRY ,. 

MONITORING \\£lL Luke Do.rro.gh 
OTHER (SPECIFY) 23.S1GNA TURE Of INSPECTOR 

YES, H\1-U! 

l SCALE 1 Inch = 300 feet 

lllDP35 

. - • «.!DP45 
{t DF'51 i:>'Dr44/f.1WCl9 

fJ!o DP29 

ll'i·DP52 

.-----,--· -:-' 
•MW12'1 -.... ~DP46 

f---
·*[)P 

Trees o.nd I 
spllt-ro.ll 

mcoo 
/' 

SS61-M'w'l2 
"\ 

Q' P53 

Sign 

TARMAC 

PROJECT 5155.0027.0007 

ENG FORM 5056A-R, AUG 94 

' I ,~ 

\$DP37 

l:l DP38 

(Proponent: CECW-EG) 



HTRW DRILLING LOG 
DISTRICT OMAHA HOLE NU~BER 

SS61-M\./12 
l.COMPANY NAME 2.DRILL suBcONTRACTOR Enviro-Drill SHEET SHEETS 

fos;t.r 1/hulor Envlronr>m~l 1 Of 3 
J.PRO-.ECT 5155.0027.0007 H2000 UOCA110N SS-61, HolloMo.n AFB 

5.NAME Of DR1Uffi D. Sto.rnes S.~ANUFACTURER'S DESIGNA110N Of DRill 

CME 75 hollow s-teM o.uaer 
7.SIZES AND T'!PES Of DRIWNG I 8.HO!.E LOCA 1100 SS61-M\./12 
AND SAMPUNG EQU1Pt.4ENT 

-·~ 

HSA 8 Inch llll. n~rs 9.SURFACE ELEVA110N N/A 
10.0ATE STARTED 5/23/00 111.DATE COMPLETED 5/23/00 

·-
12.0\of:RBURDEN lHICKNESS N/A 15.DEPTH GROUNDWATER ENCOUNTERED 17.5 f-t 
1 J.DEPTH DRillED INTO ROCK N/A 16.DEPTH TO WATER AND ELAPSED 11ME AFTER DRIWNG COMPLETED N/A 
14. TOTAL DEPTH Of HOlE 23.0 ft 17.0T}IER WATER L£\IEL MEASUREMENTS (SPECIFY) N/A 

.. --
18.GEOTECHNICAL SAMPLES None DISTURBED UNDISTURBED I 19. TOTAL NUMBER Of CORE BOXES 

N/A N/A 

20.SAMPL£S fOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OlHER (SPECIFY) I OTHER (SPECIFY) I 21.TOTAL CORE 

NIA N/A N/A I I RECO\of:RY ~ 

22. OISPOSI110N OF HOLE BACI<FIWEO MONITORING 'liEU. O'IHER (SPECIFY) 2J.SIGNA TURE Of INSPECTOR 

YES, H\1-12 

LOCATION SKETCH/COMMENTS I SCALE 

I I 
""""""~ N oo:5ooo ..--------

~~ 
~ 

~;S61-M\./1? ro.iler 

9 
Sign 

TARMAC 

l PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-M\./12 

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



HTRW DRILLING LOG (coNnNuAnoN SHEED 
HOLE NUMBER 

SS61-MW'12 
PROJECT 5155.0027.0007 H2000 I INSPECTOR Jill Jefferson SHEET SHEETS 

2 Of 3 
El£V. DEPlH DESCRIPTION Of lolA lERIALS 

FIElD SCREENING GEOTECH SAMPLE ANALYTlCAL 
BLOW COUNT REMARKS 

(a) (b) (c) RESULTS OR CORE BOX NO SAMPLE NO. (o) (h) 
(d) (e) (f) 

-
llork brown /'Ill ~~~rlol with I-- I-

- ""M Cl~y, I'K>der<>W\y pl~nlc, I--
- ~c~ MOI~tur• I--

- r--
- I-- I-- I--

2 
- I-
- I-- Light brown sn. T with sone Cl~y, I-- no plutldty or c""'•n~tlon, I-- tro.c• AOist~..rt I-- r--- ML I-
- 1--- 1--

4 
- I-- r--
- -
- -
- -
- -
- S<u-,e- as Gbo'Y~ but cotor chflnQe' ML -
- ~ lloht ,...d~h brown -

6 
- 1---

~i ~~..!'?t,~ ~~crm• 
1-- - 1--- f"dst~, no C!1'1~to.tlon1 w~H 1--- gr<><kd 1--- 1--

- SM 1-
- 1--- 1--- 1--

s--= t-
r--- 1--- 1--- 1--

- 1--

- 1--
- 1--
- 1--

10--= 
Light red<ish brown sn. T with 1--sOf'K> cto.y (lT)d co..lkhe, tro.ce 1-- ..alrluN, no plo.stlctty, well ML 1--- gr<>a..d 1--- 1--- 1--

- 1-
- 1--- 1--
- I-

12 
- 1-

- ~ 

- Light redrbh brQwn CLAY with -- "tr-cl.Ct" of SP;t, F'\Odero.:tely -
- p(~stlc, slightly I'>Oist 1--- 1-
- CL I-- ~ 

- '--

14--= -
,-----

- t-- I-- I-- '-

- Mo.dl<m reddish brown CLAY with CL -
-

tr!lc~ of S.t, rtOfst, Modero.-tely :----
- plastic I-- '--

16 
- -
- -
- So..!'\~ o..s o.bovr but r'torf' ~st -
- o..nd conto.lns co.llch~ nodules: -

- r----
- -
-

Groundwo.trr encol..w·rte-red ut CL -
- -17.5 ft 

18--= 
-
-

- -
- -
- -
- -· 

- -- -
- -- -

I - -I PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-MW'12 

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



I HTRW DRILLING LOG 
DISTRICT OMAHA HOLE NUMBER 

SS61-MW'l2 
l.COMPANY NAME 2.DRIU. suecONTRACTOA Enviro-Drill SHEET SHEETS 

fC>Stor \/~lor Envlro,..,.n~l 1 OF 3 
3.PRO.ECT 5155.0027.0007 H2000 -!.LOCATION SS-61; Hollor10.n AFB 

5.NAME OF DRIUIR D. Sto.rnes 6.MANUFACTURER'S DESIGNATION OF DRIU. 

CME 75 hollow steM o.uQer 
7 .SIZES AND Ti?ES OF ORIWNG 

I_ 
B.HOLE LOCATION SS61-MW'12 

AND SAMPUNG EQUIPMENT 

HSA 6 Inch O.D. a~qrs 9.SLRFACE ELEVATION N/A 
10.DA TE STARTED 5/23/00 I 11.DA TE COMPLETED 5/23/00 

12.0VERBURDEN lHICKNESS N/A 15.DEPTH GROUNDWA'TER ENCOUNTERED 17.5 ft 
13.DEPTH DRiu.EO INTO ROCK N/A 16.0EPTH TO WATER AND ELAPSIEO TIME AFTER DRIWNG COMPLETED 

14.TOTAL DEPTH Of HOl£ 23.0 ft 17.0nHER WATER LEVEL MEASUREMENTS (SPECIFY) N/A 
18.GEOTECHNICAL SAMPLES DISTURBED UNDJSTURBED 119.TOTAL NUMBER OF CORE BOXES 

N/A N/A 

20.SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SPECIFY) I 21.TOU\l CORE 

NIA N/A NIA I I RECOYrnY " 22.DISPOSITION Of HOl£ BACKFlUED MONITORING 'llal. OTHER (SPECIFY) 23.SIGNA TURE Of INSPECTOR 

YES, H\1-U! 

LOCATION SKETCH/COMMENTS I SCALE 

T 
""'""'"" ~ N offiuoo ,---

~~ 
~ 

SS61-MW'1? fro.iler 

~ 
Sign 

TARMAC 

I 
PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-M\</12 

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



HTRW DRILLING LOG (CONTINUATION SHEET) HOlE NUMBER 

SS61-MV/12 
PRo.£CT 5155.0027.0007 H2000 !INSPECTOR Jill Jefferson SHEET SHEElS 

3 Of 3 
ruv. DEPTH DESCRIPTION Of MATERIALS FlEI.D SCREENING GEOTECH SAMPLE ANALYllCAL 

BLOW COUNT REMARKS 
(a) (b) (c) RESULTS OR CORE BOX NO SAJ.IPL£ NO. (g) (h) (d) (e) (f) 

- ~ - ~ - f-- ~ - f---- CL ~ - f-- Stlllte as: nbovQ f-

22-= ~ 
f----

No vtstble conta.tol)nn t$on or 
~ - ~ - odor£ I-- f-

- ~ - Totol Depth • 23.0 ft ~ - ~ 

24-= f-
1----- f-- f-- ~ - ~ - f---- ~ - ~ - f-- f-- 1----- ~ - ~ - ~ - f--
~ 

-
~ - ~ 

-
~ 

- -- ~ 

- -- c.-- -- -- -- -- I-- ~ - ~ - f---- ~ - ~ - ~ - ~ - f---- f-- f-- f-- 1----- f-- 1-- f-
- r--- '--- -- -- -- -- -- r--- i--- '----- -- -- 1----- f-- 1-- ~ - ~ - 1----- 1-- ~ - f-- f-

- f---- f-- f-
- 1-- ~ - 1----- i--
- f--- ~ 

- -- -- -- i--

I 
- i--- i--I PROJECT 5155.0027.0007 H2000 I HOLE NO. SS61-MV/12 

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



'lOLlJNTARY CORRECTIVE 
l\IEASURES WORK PLAN 

Appendix A-4 

SS-61 SOIL REMEDIATION 
HOLLOl\fAN AFB, NM 

Monitored Natural Attenuation Report for SS-61 (AOC-1001), Holloman 
Air Force Base, New Mexico, Bhate Environmental Associates, 

Inc., June 2005. 

Revision Date: August 2006 Revision No. 00 Appe~dix A-4 



HOLLOMAN AFB 
NEW MEXICO 

MONITORED NATURAL 
ATTENUATION REPORT FOR 

SS-61 (AOC 1001) 

MONITORED NATURAL ATTENUATION REPORT 

FOR SS-61 (AOC 1001} 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

June 2005 

Prepared for: 

49 CES/CEV 
Holloman Air Force Base 

New Mexico 

Under Contract To: 

U.S. Army Corps of Engineers 
Omaha, Nebraska 

Under Contract No. DACA45-02-D-0012 
Delivery Order No. 05, WAD 05 

Prepared by: 

Bhate Environmental Associates, Inc. 
1608 13th Avenue South, Suite 300 

Birmingham, Alabama 35205 

Bhate Project No. 9030024.05.05.01 

June 2005 

Revision No. 00 



Monitoring Well 

SS61-MW01 

SS61-MW03 

SS61-MW04 

SS61-MW06 

SS61-MW08 

Monitoring Well 

SS61-MW01 

SS61-MW03 

SS61-MW04 

SS61-MW06 

SS61-MW08 

Notes: 
amsl = Above mean sea level 

ft = Feet 

TOC =Top of casing 

--Not installed in 1999. 

Top of 
Casing 

Elevation 
(ft amsl) 

4,110.06 

4,098.41 

4,095.41 

4,096.32 

4,093.94 

Top of 
Casing 

Elevation 
(ft amsl) 

4,110.06 

4,098.41 

4,095.41 

4,096.32 

4,093.94 

Table 2 
Groundwater Elevations 

Monitored Natural Attenuation Report for SS-61 
Holloman AFB, New Mexico 

Depth to Water from TOC 
(ft) 

April1999 May 2000 April2004 June 2004 September 2004 

30.52 30.98 31.42 31.40 31.48 

19.12 19.11 19.98 20.00 19.82 

19.10 15.39 15.92 16.18 15.80 

16.10 15.81 17.12 17.25 16.70 

-- 15.33 15.14 16.02 14.78 

Groundwater Elevation 
(ft amsl) 

April1999 May2000 April2004 June 2004 September 2004 

4079.54 4,079.08 4,078.64 4,078.66 4,078.58 

4079.29 4,079.30 4,078.43 4,078.41 4,078.59 

4076.31 4,080.02 4,079.49 4,079.23 4,079.61 

4080.22 4,080.51 4,079.20 4,079.07 4,079.62 

-- 4,078.61 4,078.80 4,077.92 4,079.16 

January 2005 

31 .10 

18.76 

14.23 

15.57 

14.27 

January 2005 

4,078.96 

4,079.65 

4,081 .1 8 

4,080.75 

4,079.67 

Table 2 
Page 1 of 1 



WeUID NMWQCC 
Units 

:S10,000 mg!L TDS 
Sample Date 

VOCs (8260B) 
1,2-Dibromomethane (EDB) llg/L 0.1 
1 ,2-Dichlorobenzene llg/L NE 
1 ,2-Dichloroethane JJ.g/L 10 
1,2-Dichloropropane Jlg/L NE 
1 ,2,4-Trimethylbenzene !lg/L NE 
1 ,3,5-Trimethylbenzene llg/L NE 
2-Hexanone Jlg/L NE 

Benzene llg/L 10 

Bromoform llg/L NE 

Chloroethane Jlg/L NE 

Chloroform llg/L 100 
Dibromomethane llg/L NE 
Ethyl benzene llg/L 750 
Isopropylbenzene (Cumene) Jlg/L NE 
n-Propylbenzene llg/L NE 

sec-Butyl benzene llg/L NE 

tert-Butyl benzene Jlg/L NE 

\Iene Jlg/L 750 

il'o~ylene llg/L NE 

m,p-Xylene llg/L NE 
Total xylenes Jlg/L . 620 
TPH (JP-4) llg/L NE 

Notes: 

NMWQCC- New Mexico Water Quality Control Commission 

Jlg/L- Microgram per liter 

VOCs - Volatile Organic compounds 

EDB - Ethylene dibromide 

mg/L- Milligrams per liter 

NS - Not Sampled 

ND- Not Detected 

TPH- Total petroleum hydrocarbons 

J - Analyte detected, but concentration is estimated 

TDS -Total dissolved solids 

June 1996 Apri11999 May 2000 

NS ND ND 
ND ND ND 
ND ND ND 
ND NS NS 
NS ND NS 
NS ND NS 
NS NS ND 
ND ND ND 
ND NS NS 
ND NS NS 
ND ND ND 
ND NS NS 
ND ND ND 
N S ND NS 
NS ND NS 
NS ND ND 
NS ND ND 
ND ND N S 
NS ND NS 
NS ND NS 
ND NS NS 
ND NS ND 

C::-- --~ TDS concentration not known 

NE -No established standard 
NR - Not reported 

Table 3 
Analytical Summary of Volatile Organic Compounds 

Monitored Natural Attenuation Report for SS-61 (AOC-1001) 
Holloman AFB, New Mexico 

Bhate Proj. No.: 9030024 

SS61-MW01 

Apri12004 June 2004 September 2004 December 2004 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND NR ND NR 
ND NR ND NR 
ND ND ND ND 
ND ND ND ND 

SS61-MW01-a 

April2004 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SS61-MW03 

June 1996 April1999 May 2000 

NS ND 18 
ND ND 160 
940 ND ND 
1.6 NS NS 
NS ND NS 
NS ND NS 
NS NS ND 

11 ,000 8,200 7,300 
1.6 NS NS 
5.4 NS NS 
3.6 ND ND 
6.8 NS NS 
65 ND 22 
NS ND NS 
NS ND NS 
NS ND ND 
NS ND ND 
NS 900 NS 
NS 770 NS 
NS 1,200 NS 
NS NS NS 
NS NS 1,400 

I ITDS concentration > 10,000 mg/L I I TDS concentration < 10,000 mg/L 

Groundwater quality standards are for waters with a TDS concentration less than I 0,000 mg/L. Bold represents exceedances of NMWQCC standards in samples from wells with less than I 0,000 mg/L TDS. 

J 
J 

J 

J 

J 

April2004 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

7,180 
ND 
ND 
ND 
ND 
ND 
194 J 
ND 
ND 
ND 
734 
NR 
NR 

1,870 
ND 

Table 3 
Page 1 of3 



WeUID NMWQCC 
Units 

~10,000 mg!L TDS Sample Date 

VOCs (8260B) 
1 ,2-Dibromomethane (EDB) Jlg/L 0.1 
1 ,2-Dichlorobenzene Jlg/L NE 
1 ,2-Dichloroethane Jlg/L 10 
1 ,2-Dichloropropane Jlg/L NE 
1 ,2,4-Trimethylbenzene Jlg/L NE 
1 ,3,5-Trimethyl benzene Jlg/L NE 
2-Hexanone Jlg/L NE 
Benzene Jlg/L 10 
Bromoform Jlg/L NE 
Chloroethane Jlg/L NE 
Chloroform Jlg/L 100 
Dibromomethane Jlg/L NE 
Ethyl benzene Jlg/L 750 
Isopropylbenzene (Cumene) Jlg/L NE 
n-Propylbenzene Jlg/L NE 
sec-Butyl benzene Jlg/L NE 
tert-Butyl benzene Jlg/L NE 

)!ene Jlg/L 750 
l~ylene Jlg/L NE 
m,p-Xylene Jlg/L NE 
Total xylenes Jlg/L 620 
TPH (JP-4) Jlg/L NE 

Notes: 

NMWQCC - New Mexico Water Quality Control Commission 

J.Lg/L - Microgram per liter 

VOCs- Volati le Organic compounds 

EDB - Ethylene dibromide 

mg/L- Mil ligrams per liter 

NS -Not Sampled 

NO- Not Detected 

TPH- Total petroleum hydrocarbons 

J - Analyte detected, but concentration is estimated 

TDS -Total disso lved solids 

May-00 

June 2004 September 2004 January 2005 

ND ND ND 
ND ND ND 

395 J 477 602 
ND ND ND 

212 J 267 274 J 
101J 150 J 152 J 
ND ND ND 

10,600 12,600 16,900 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
231J 295 309 J 
354 J 393 426 J 
ND ND ND 
ND ND ND 
ND ND ND 

1,950 3,460 4,060 
NR NR NR 
NR NR NR 

3,050 4,150 4,370 
ND NA NA 

I I TDS concentration not known 

NE- No established standard 
NR- Not reported 

Table 3 
Analytical Summary of Volatile Orgallic Compounds 

Monitored Natural Attenuation Report for SS-61 (AOC-1001) 
Holloman AFB, New Mexico 

Bhate Proj. No.: 9030024 

SS61-MW04 

June 1996 April1999 May 2000 Apri12004 June 2004 

NS ND ND ND ND 
ND ND 49 J ND ND 
3.8 ND ND 1.1 J 1.4 
NS NS NS ND ND 
NS 24 NS ND ND 
NS 12 NS ND ND 
NS NS 16 J ND ND 
2.9 ND 1,100 J ND ND 
ND NS NS ND ND 
ND NS NS ND ND 
0.52 ND ND ND ND 
ND NS NS ND ND 
0.53 ND 5.5 J ND ND 
NS 94 ND ND 1 
NS ND ND ND ND 
NS ND 10 J ND ND 
NS ND 5.7 J ND ND 
NS ND NS ND ND 
NS 5 NS ND ND 
NS 13 NS ND ND 
NS NS NS ND ND 
NS NS 650 ND ND 

SS61-MW04-a 

September 2004 January 2005 June 1996 June 2004 

ND ND NS ND 
ND ND ND ND 

J 1.1 J ND 3.4 1.2 
ND ND NS ND 
ND ND NS ND 
ND ND NS ND 
ND ND NS ND 
1.5 ND 2.2 ND 
ND ND ND ND 
ND ND ND ND 
ND ND 0.29 ND 
ND ND ND ND 
ND ND ND ND 

J ND ND NS 1 
ND ND NS ND 
ND ND NS ND 
ND ND NS ND 
ND ND NS ND 
ND NR NS ND 
ND NR NS ND 
ND ND NS ND 
ND ND NS ND 

I :JTDS concentration > 10,000 mg!L I I TDS concentration <1 0,000 mg/L 

J 

J 

Groundwater quality standards are for waters with a TDS concentration less than 10,000 mg!L. Bold represents exceedances ofNMWQCC standards in samples from wells with less than 10,000 mg!L TDS. 

Table 3 

Page 2 of 3 



- ---

WeUID NMWQCC 
Units 

!:>10,000 mg!L TDS Sample Date 

VOCs (8260B) 
1,2-Dibromomethane (EDB) ~giL 0.1 
1 ,2-Dichlorobenzene ~giL NE 
1 ,2-Dichloroethane ~giL 10 
1 ,2-Dichloropropane ~giL NE 
1 ,2,4-Trimethylbenzene ~giL NE 
1 ,3,5-Trimethylbenzene ~giL NE 
2-Hexanone ~giL NE 
Benzene ~giL 10 
Bromoform J.lg/L NE 
Chloroethane ~giL NE 
Chloroform ~giL 100 
Dibromomethane ~giL NE 
Ethyl benzene ~giL 750 
Isopropylbenzene (Cumene) ~giL NE 
n-Propylbenzene ~giL NE 
sec-Butyl benzene ~giL NE 
~Butyl benzene ~giL NE 

'· 
}lene ~giL 750 

O:Xyiene ~giL NE 
m,p-Xylene ~giL NE 
Total xylenes ~giL 620 
TPH (JP-4) ~giL NE 

Notes: 

NMWQCC- New Mexico Water Quality Control Commission 

Jlg/L- Microgram per liter 

VOCs- Volatile Organic compounds 

EDB - Ethylene dibromide 

mg!L- Milligrams per liter 

NS -Not Sampled 

ND -Not Detected 

TPH -Total petroleum hydrocarbons 

J - Analyte detected, but concentration is estimated 

TDS -Total dissolved solids 

April1999 May 2000 

ND ND 
ND NS 
ND ND 
NS NS 

1,400 NS 
NS NS 
NS ND 

14,000 13,000 J 
NS NS 
NS NS 
ND ND 
NS NS 

1,300 720 J 
2,600 ND 
ND ND 
ND 14 J 
ND ND 

6,800 NS 
3,300 NS 
7,800 NS 
NS NS 
NS 2,500 J 

Table 3 
Analytical Summary of Volatile Organic Compounds 

Monitored Natural Attenuation Report for SS-61 (AOC-1001) 
Holloman AFB, New Mexico 

Bhate Proj . No.: 9030024 

- - - ·--- -~ 

SS61-MW06 

April2004 June 2004 September 2004 January 2005 May 2000 April2004 

ND ND ND ND ND ND 
ND ND ND ND NS ND 
ND 61 ND 8.5 ND ND 
ND ND ND ND NS ND 
ND 76 ND 5.4 NS ND 
ND ND ND ND NS ND 
ND ND ND ND ND ND 

5,980 4,640 11 ,200 802 3.3 ND 
ND ND ND ND NS ND 
ND ND ND ND NS ND 
ND ND ND ND ND ND 
ND ND ND ND NS ND 
347 210 464 4.9 J ND ND 

1,260 1,330 1,670 352 ND ND 
ND 11 ND 1.3 J ND ND 
ND ND ND 4.7 J ND ND 
ND ND ND ND ND ND 
ND 22 J ND 9.8 NS ND 
NR NR NR NR NS ND 
NR NR NR NR NS ND 
28 J 188 180 J 16 NS ND 

ND ND NS NS ND ND 

r I TDS concentration not known I I TDS concentration > 10,000 mg/L I I 

NE- No estab lished standard 
NR- Not reported 

SS61-MW08 SS61-MW08-a 

June 2004 September 2004 January 2005 September 2004 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
282 100 ND 105 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
15 J 5.2 ND 5.9 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
NR NR NR ND 
NR NR NR ND 
ND ND ND ND 
ND ND ND ND 

TDS concentration <10,000 mg/L 

Groundwater quality standards are for waters with a TDS concentration Jess than 10,000 mg!L. Bold represents exceedances ofNMWQCC standards in samples from wells with Jess than 10,000 mg!L TDS. 

Table 3 
Page 3 of3 



Well ID 
Date Sampled Units 
Relative Location 
Natural Attenuation Parameters 
Chloride (300.0) mg/L 
Nitrate/Nitrite -N (300.0) mg/L 
Nitrate (300.0) mg/L 
Nitrite (300.0) mg/L 
Sulfate (300.0) mg/L 
Alkalinity (310.1) 

as Calcium Carbonate mg/L 
as Bicarbonate mg/L 
as Carbonate mg/L 
as Hydroxide mg/L 

TOC (415.1) mg/L 
TDS (160.1) mg/L 
Ethane (RSK -17 5) mg/L 
Ethene (RSK-175) mg/L 
Methane (RSK-175) mg/L 
Field Parameters 
Temperature oc 
pH su 
DO mg/L 
ORP mV 
Turbidity NTU 
Conductivity mS/cm 
Ferrous iron mg/L 

Notes: 

NMWQCC apply ifTDS less than 10,000 mg/L. 

Bold are exceedances when TDS less than I 0,000 mg/L. 

DO - dissolved oxygen 

ORP - oxidation reduction potential 

TDS - total dissolved solids 

mg/L- milligrams per liter 

NM - not measured 

NE- Not established 

D - Duplicate 

NA - Not analyzed 

NMWQCC 
(:SlO,OOO mg/L 4/13/2004 4/13/2004 D 

TDS) 

250 7,630 7,580 
10 NR NR 
10 79.5 76.0 

NE ND ND 
600 2,650 2,610 

NE 100 100 
NE 122 122 
NE ND ND 
NE ND ND 
NE 1.2 1.3 

1,000 16,000 17,100 
NE ND ND 
NE ND ND 
NE ND ND 

NE 18.25 
6-9 6.61 
NE 7.17 
NE 219.3 
NE NM 
NE 10.39 
1.0 NM 

Table 4 
Natural Attenuation and Field Parameters 

Monitored Natural Attemuation Report for SS-61 (AOC 1001) 
Holloman AFB, New Mexico 

SS61-MW01 SS61-MW03 
6/8/2004 9/2/2004 12/28/2004 4/14/2004 6/9/2004 9/112004 

Upgradient 

7,770 
NR 

80.8 
ND 

2,640 

103 
125 
ND 
ND 
1.1 

17,500 
ND 
ND 
ND 

20.66 
13.39 
5.53 
155 
NM 

21 .99 
0.5 

oc -degrees Celsius 

S U - standard units 

mY- millivolts 

7,520 
16.3 
NR 
NR 

2,470 

105 
128 
ND 
ND 
1.0 

17,300 
ND 
ND 
ND 

19.36 
6.82 
5.43 
NM 
NM 

22.77 
0.01 

mS/cm - millisiemens per centimeter 

NR- not rep01ted 

NTU - nephelometlic turbidity unit 

ND -Not Detected 

7,890 
17.2 
NR 
NR 

2,620 

103 
125 
ND 
ND 
0.8 

18,400 
ND 
ND 
ND 

18.87 
6.49 
5.33 
110 
NM 

20.61 
ND 

DO value in mg/L calculated from percent DO 

Plume 

7,610 9,280 9,510 
NR ND ND 
ND NR NR 
ND NR NR 

5,550 5,280 6,060 

888 750 777 
1,080 915 949 

ND ND ND 
ND ND ND 

27 27 23 
22,800 25,100 28,100 

0.013 ND 0.014 
0.005 ND 0.006 

ND ND ND 

21.21 21.52 21.29 
6.31 6.38 6.19 
5.51 0.15 5.28 
-5.2 -34 NM 
NM NM NM 

26.51 27.979 28 .61 
NM 0.62 0.18 

1110/2005 4/12/2004 

8,920 1,460 
ND NR 
NR 137 
NR ND 

5,700 4,430 

910 160 
1,110 195 

ND ND 
ND ND 

28 4.3 
25,600 9,670 

0.026 ND 
0.011 ND 

ND ND 

20.83 19.68 
5.64 7.11 
1.50 5.57 

59 133.9 
NM NM 

26.71 9.905 
0.5 NM 

SS61-MW04 
6/1112004 6/11/2004 D 

Plume 

1,640 1,680 
NR NR 
103 106 
ND ND 

4,850 4,930 

173 180 
210 220 
ND ND 
ND ND 
4.0 4.2 

9,740 10,900 
ND ND 
ND ND 
ND ND 

20.79 
7.41 
3.04 
49 

NM 
10.301 
0.02 

Table 4 
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Well ID 
Date Sampled Units 
Relative Location 
Natural Attenuation Parameters 
Chloride (300.0) mg/L 
Nitrate/Nitrite -N (300.0) mg/L 
Nitrate (300.0) mg/L 
Nitrite (300.0) mg/L 
Sulfate (300.0) mg/L 
Alkalinity (310.1) 

as Calcium Carbonate mg/L 
as Bicarbonate mg/L 
as Carbonate mg/L 
as Hydroxide mg/L 

TOC (415.1) mg/L 
TDS (160.1) mg/L 
Ethane (RSK-175) mg/L 
Ethene (RSK-175) mg/L 
Methane (RSK-175) mg/L 
Field Parameters 
Temperature oc 
pH su 
DO mg/L 
ORP mV 
Turbidity NTU 
Conductivity mS/cm 
Ferrous iron mg/L 

Notes: 

NMWQCC apply ifTDS less than I 0,000 mg/L. 

Bold are exceedances when TDS less than 10,000 mg/L. 

DO - dissolved oxygen 

ORP - oxidation reduction potential 

TDS - total dissolved solids 

mg/L- milligrams per liter 

NM - not measured 

NE- Not established 

D - Duplicate 

NA -Not analyzed 

NMWQCC 
(:SIO,OOO mg!L 

TDS) 

250 
10 
10 

NE 
600 

NE 
NE 
NE 
NE 
NE 

1,000 
NE 
NE 
NE 

NE 
6-9 
NE 
NE 
NE 
NE 
1.0 

Table 4 
Natural Attenuation and Field Parameters 

Monitored Natural Attemuation Report for SS-61 (AOC 1001) 
Holloman AFB, New Mexico 

SS61-MW04 SS61-MW06 
9/2/2004 1/20/2005 4/6/2004 

Plume 

1,280 
20.2 
NR 
NR 

4,380 

167 
204 
ND 
ND 
3.4 

9,520 
ND 
ND 
ND 

21.47 
7.03 
4.63 
NM 
NM 

10.32 
0.25 

633 
10.6 
NR 
NR 

3,930 

143 
174 
ND 
ND 
2.9 

7,050 
ND 
ND 
ND 

18.17 
6.83 
2.24 
117 
NM 

6.987 
ND 

oc -degrees Celsius 

SU -standard units 

mY- millivolts 

4,320 
ND 
NR 
NR 

6,270 

1,140 
1,390 

ND 
ND 

16 
17,200 
0.022 

ND 
0.042 

22.17 
6.33 
2.67 

-207.2 
NM 

9.882 
NM 

mS/cm - millisiemens per centimeter 

N R - not rep011ed 

NTU - nephelometric turbidity unit 

NO - Not Detected 

6/1112004 9/3/2004 
Plume 

4,370 4,470 
NR ND 

16 NR 
ND NR 

6,490 6,300 

883 1,300 
1,080 1,590 

ND ND 
ND ND 

16 19 
16,700 18,100 
0.041 0.030 

ND ND 
0.023 0.062 

20.79 22.45 
6.62 6.27 

0.2 8.17 
-220.0 NM 

NM NM 
19.379 11.55 

0.45 1.19 

DO value in mg/L calculated from percent DO 

111112005 

4,400 
20.7 
NR 
NR 

5,890 

450 
549 
ND 
ND 
8.8 

18,700 
0.012 

ND 
0.037 

19.43 
6.22 

0.9 
29.0 
NM 

18.010 
0.19 

4/12/2004 6/9/2004 

70.5 447 
NR 1.0 
14.6 NR 
ND NR 

1,720 2,820 

98 437 
119 534 
ND ND 
ND ND 
1.6 3.7 

3,090 4,830 
ND 0.052 
ND ND 
ND ND 

19.75 21.77 
7.01 6.64 
6.21 2.18 

175.3 -188 
NM NM 

2.625 5.366 
NM 0.29 

SS61-MW08 
9/3/2004 9/3/2004 D 

Down gradient 

304.0 287.0 
2.6 2.4 
NR NR 
NR NR 

2,400 2,390 

303 285 
369 348 
ND ND 
ND ND 
2.7 2.7 

4,400 4,390 
0.006 ND 
0.008 ND 
0.020 0.016 

21.85 
6.67 
4.67 
NM 
NM 

3.137 
1.19 

1121/2005 

I 

85 
3.6 
NR 
NR 

1,770 

133 
162 
ND 
ND 
1.5 

3,020 
ND 
ND 
ND 

18.23 
6.62 
4.00 

46 
NM 

2.591 
0.97 

---- --·----

Table 4 
Page 2 of2 
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Weekly Monitoring of MW-03 at SS-61 

DATE TIME INSTRUMENT IP Detect Y/N Visual Y/N ODOR DTW INITIALS IP Serial# Comments 

4/29/2004 900 Heron 100' IP N N Slight 19.76' KDG 01 -1494 Rain event 4/1 0/04 
5/3/2004 1130 Heron 100' IP N N Slight 19.75' GP 01 -1494 

5/12/2004 730 Heron 100' IP N N Slight 19.77' JT 01-1494 
5/18/2004 1345 Heron 100' IP N N Slight 19.81 ' KDG 01-1494 
512612004 1015 Heron 100' IP N N Slight 19.83' GP 01-1494 
6/3/2004 800 Heron 1 00' IP N N Slight 19.83' KDG 01-1494 
6/9/2004 1400 Heron 100' IP N N Slight 20.00' JT 01-1494 

6/1512004 830 Heron 100' IP N N Slight 19.98' GP 01-1494 
6/23/2004 1200 Heron 1 00' IP N N Slight 20.14' GP 01-1494 Rain event 6/19/04 
6/28/2004 1330 Heron 100' IP N N Slight 20.14' GP 01-1494 Rain event 6/24/04 
7/9/2004 930 Heron 100' IP N N Slight 20.11' KDG 01 -1494 Rain event 7/9- 7/10/04 

7/12/2004 1030 Heron 100' IP N N Slight 20.11' DT 01 -1494 
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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 l-1. The respective personnel shall have reviewed and 
approved this Site-Specific Addendum to the Basewide Health and Safety Plan (HASP) 
submitted by Bhate Environmental Associates, Inc., (Bhate) for implementation on this scope of 
work prior to the start of field operations. The requirements of this site-specific addendum are 
applicable to Bhate employees, their subcontractors, and site visitors. 

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

Title Name Telephone 

Site Manager Mr. John Hymer 505-491-9171 

Program Manager Mr. Frank Gardner, P.G. 303-386-6454 

Project Manager Mr. Jim Moore, P.G. 303-929-4840 

Health and Safety Manager 
Mr. Brian Muller, CIH, 

205-918-4000 
CHMM 

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

P.G. =Professional Geologist 
CIH = Certified Industrial Hygienist 
CHMM = Certified Hazardous Materials Manager 
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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 ofthe VCM Work Plan. 

The objectives of the SS-61 source area investigation will be accomplished by collecting 
subsurface soil and groundwater samples from 17 direct push technology (DPT) soil borings. In 
addition two new monitoring 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: 

• Mobilization and demobilization of equipment; 

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

• Soil excavation and loading; 

• Confirmation soil sampling and screening; 

• Excavated soils placement and land-farm maintenance, as applicable; and, 

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

3.1 Task Hazard(s) Summary 

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

Table 3-1. Task Hazards Summary 

Hazard potential 
Summary [High, Moderate, Description of potential hazards 

or Low] 

_v_Safety • Walking and surfaces 
• Moderate 

• Heavy equipment and vehicular traffic 

(i,e. Walking and working All tasks and their • Materials handling 

surfaces, heavy equipment, control measures • Slips, trips, and falls 

traffic, falls, excavations, power are addressed in • Excavation 

and hand tools, materials Task Specific 
handling, confined spaces, Activity Hazard 
electrical safety, etc.) Analyses (AHAs) 

in Attachment A 

Utilities • Buried _v_ • Low 
• 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. 

Chemical • Volatile Organic Compounds: Benzene, Toluene, _v_ • Moderate Ethylbenzene and Xylenes (see Attachment B) 

_v_Physical • Thermal stressors 
• Moderate • Equipment noise 

_v_Biological • Insect stings and bites • Low 
• Poisonous snakes/reptiles 

(i.e. Plants, animals, insects, (Potential for contact should be minimal) 

spiders, infectious waste) 

3.2 Hazard Control Measures 

General safe work practices and control measures are identified and summarized in the Basewide 
HASP (Bhate, 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: 

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

• Soil excavation and loading 

I 

• 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 49th 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 I Hard Hat (for Steel toed Leather None3
'

4 Minimum of long 
Demobilization overhead hazards), boots gloves as pants and shirts 

Safety Glasses1 with needed with a minimum 
rigid side shields 4-inch sleeve 

General Site Hard Hat (for Steel toed Leather None3
'
4 Minimum of long 

Labor overhead hazards), boots gloves as pants and shirts 
Safety Glasses 1 with needed with a minimum 
rigid side shields 4-inch sleeve 

Equipment Hard Hat2 (for Steel toed Leather None3
'

4 Minimum of long 
Operation overhead hazards), boots gloves as pants and shirts 
(Drilling, Safety Glasses 1 with needed N9 5 Air Purifying with a 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 Hae (for Steel toed Chemical None3
'

4 Minimum of long 
Decontamination overhead hazards), boots resistant pants and shirts 

Safety Glasses 1 with gloves N9 5 Air Purifying with a minimum 
rigid side shields Boot covers Respirator with 4-inch sleeve 

Organic vapor 
cartridges based Tyvek coveralls 
on monitoring maybe worn as 

recommended by 
the SSH05 

Soil, Hard Hae (for Steel toed Chemical None3
'

4 Minimum of long 
Groundwater, overhead hazards), boots resistant pants and shirts 
and Confirmation Safety Glasses 1 with gloves N95 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 maybe worn as 

recommended by 
the SSHO 

Supervision of Hard Hat (for Steel toed Leather None1
·

4 Minimum of long 
work overhead hazards), boots gloves as pants and shirts 

Safety Glasses 1 with needed with a minimum 
rigid side shields 4-inch sleeve 
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Notes: 
1 Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI) Z-87 
required at all times. 

2 Hard hats are not required inside fully enclosed equipment cabs. 
3 Voluntary use of respirators is authorized for comfort from nuisance dusts and odors, provided they are 
issued and used in accordance with established respiratory protection program procedures. 

4 Cartridge change out will occur at the following conditions: 
• Damage to cartridge 
• Cartridge is wet, restriction in breathing, unusual odors 
• Cartridge is visibly clogged with dust, restriction in breathing 
• After 40 hours of use with no continuous exposures over the established Permissible Exposure 

Limits (PELs) 
• Changes that may be otherwise identified in 29 Code of Federal Regulations (CFR) s 1910.120. 

5 SSHO = Site Safety and Health Officer 

I 

The following qualified person certifies that the selection of PPE 1s based on best available 
information about the work requirements and anticipated hazards. 

Printed name: Signature: Date: 

Brian Muller, CIH, CHMM 
Bhate Health and Safety Manager 

4-2 Revision No. 00 Revision Date: August 2006 



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 modify the level of 
protection required for work at this site as well as halt operations as deemed necessary to control 
personal exposures. Monitoring results will be recorded on an Atmospheric Monitoring Log 
Field Health and Safety form maintained by the SSHO. Monitoring, calibrating, and maintaining 
instruments are the responsibility of the SSHO. Table 5-l summarizes the site monitoring 
parameters and action levels applicable for direct reading exposure monitoring. 

Table 5-1. Direct Reading Exposure Monitoring 

Activity(s) Compound I Instrument 
Action Level(s) and 

Actions 
Frequency 

0 - 9 parts per million 
(ppm) Continue work in required 

Every 15 minutes during 
PPE and continue 

intrusive activities 
monitoring. 

Soil boring and well Total VOCs I 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 I Instrument Action Level(s) and Actions 
Frequency 

0-9 ppm 
Continue work in required 

Every 15 minutes during PPE and continue 
intrusive activities monitoring. 

Cease work and ensure 
personnel are upwind, notify 

the Site Manager. SSHO 
Total VOCs I PID may upgrade PPE to Level 

=10 ppm C respiratory protection 
(sustained for more than with organic vapor 

5 minutes) cartridge, as necessary. 
Excavation Monitor for benzene: If 

benzene is detected follow 
Soil Placement at and response actions outlined 
Maintenance of Land- for benzene. 
farm 

Continue work activities in 
No detection up to 0.2 

required protective 
Confirmation Soil Benzene I By colorimetric ppm 

equipment. 
Sampling and 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 

(mglm3
) particulates 

Particulates I Personal (average) not to exceed 
Stop work and increase dust 

DataRam or similar particulate 5.0 mglm3 

monitor 
suppression. 

5 minute monitoring 
periods as necessary if 
visible dust is present 
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6 SITE CONTROL 

6.1 Site Activities 

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

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

Location 
Site Control Procedure (discuss important elements such as signs, barricades, 
fencing, briefings, sign-in/out logs, etc.) 

General Work Area 
Due to the location of the project 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) 

Location 
Site Control Procedure (discuss important elements such as signs, barricades, 
briefings, qualifications, required supplies and equipment, sign-in/out logs, etc.) 

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

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

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

6.2 Decontamination 

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

Table 6-3. Decontamination Procedures by Location 

Type of decontamination Decontamination Methods 

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

decontamination 
or smoking. Disposable PPE will be collected for proper disposal. Additional 
decontamination procedures will be developed by the SSHO as needed. 

Work efforts will be made to minimize equipment contact with contaminated 

Equipment 
materials. Prior to leaving the work area and land-farm following placement of 
contaminated soils, equipment (tires, excavator/loader buckets, hand tools) will be dry 

decontamination 
decontaminated. Soils from the dry decontamination process will be disposed with the 
excavated materials. Decontamination tools may include brooms and shovels. 
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7 COMMUNICATIONS 
Cellular telephones will be available to summon emergency services as required. Refer to 
Sections 10, 11, and 12 of this Site-Specific Addendum (SSA) to the HASP for site specific 
guidance on emergency situations and appropriate actions. Site communication amongst 
workers shall be a combination of verbal and line of sight hand communications. 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 § 191 0.1200) to be brought or used on-site are 
identified below. This chemical inventory and associated Material Safety Data Sheet (MSDSs) 
will be maintained by the SSHO. 

Table 9-1. Hazardous Chemicals Brought On-Site 

Chemical Name Amount Location Purpose 

Assorted fuels, lubricants, 
No storage planned. No storage planned. 
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 situation develops which requires evacuation of the work area, the evacuation 
procedures in Table 10-2 shall be followed. 

Table 10-2. Evacuation Procedures 

Evacuation Step Methods and comments: 

Notify affected workers Use of site communication methods as applicable 

Evacuate to safe location 
Assemble at the primary evacuation site (support area outside of the 
exclusion zone) 

Assemble and account for workers 
Emergency Coordinator shall account for personnel using site Sign in/Sign 
out sheet 

Notify Fire and Emergency Services Notification as needed 

Complete incident report Follow the Incident Reporting and Investigation Procedure 
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Table 10-3 summarizes potential emergency situations and response actions that are applicable 
for the SS-61 work site. 

Table 10-3. Potential Emergency Situations 

In case of Response actions 

Treat injury with applicable First Aid. All work related injuries beyond first 
aid will result in notification of Emergency Services and notification of the 
employee supervisor. Any employee requiring advanced medical treatment 

Injury or illness 
will be accompanied by a knowledgeable company employee that can 
answer potential questions on job duties and hazards. Make notifications in 
accordance with the Incident Reporting and Investigation Procedure (found 
in Section 10.2.2 of the Basewide Health and Safety Plan, Bhate, December, 
2003). 

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

medical attention. 

Notify emergency services immediately. All personnel shall evacuate the 

Fire or explosion 
immediate area of the fire and move to an upwind location. Personnel shall 
not engage in fire fighting activities use of fire extinguisher) unless trained 
to do so and only in the incipient stages of fire. 

Tornados, lightning, or other threatening weather conditions will result in an 
immediate shut down of operations and evacuation of personnel. Lightning 

Adverse weather 
proximity will be determined by measuring the time interval between the 
visually observed lightning flash and the subsequent sound of thunder. An 
interval less than 30 seconds will prompt the shut down. Operations will be 
shut down for the period of the storm passing plus an additional 20 minutes. 

Vehicles and equipment will be maintained and inspected so as to prevent 
fluid leaks. Should any vehicle fluid leaks occur, the equipment will be 
taken out of service to make necessary repairs and any contaminated 
material will be cleaned-up and disposed of properly. Spill kits will be 

Material spill or release available to facilitate prompt containment and clean-up of spills. 
Notification will be made in accordance with the Incident Reporting and 
Investigation Procedure. Storage areas will be designed to have secondary 
containment as required, and work plans will be executed to accommodate 
stormwater runoff and minimize the potential for contamination spread. 
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11 EMERGENCY CONTACTS 
In the event of an emergency, the following contacts should be made, as appropriate: 

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

HAFB Security Force ......................................................................... (505) 572-5037 

HAFB Fire Protection ........................................................................ (505) 572-1117 

HAFB Hospital- 491
h Medical Group (Main switchboard) ............................. (505) 572-2778 

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

After initial contacts have been made and the situation has stabilized, notify the Site Manager 
SSHO, Senior Project Manager, and/or Health and Safety Manager (HSM), as appropriate. 
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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, tum right heading east to 
Scenic Drive, and tum left on Scenic proceed to the medical center. A map to this hospital is 
presented as Figure 12-1. 
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Task: Voluntary Corrective Measures for SS-61 Bhate Project Number: 9050361.01.02 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico 
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH, J Date: August 2006 

CHMM 

Activity Potential Hazards Recommended Controls 
General Site Activities Slips, trips, or falls on walking • Determine the best access route prior to transporting equipment and tools 
including Mobilization I and working surfaces Continuously inspect the work area for slip, trip, and fall hazards Demobilization and Site • 
Preparation • Pay attention; ensure safe and secure footing 

• Maintain clean work areas by following good housekeeping procedures 
Note: Each workday shall 

Be alert for uneven and variable terrain begin with a mandatory daily • 
safety meeting for all on-site • Wear slip resistant footwear when walking/working on sliiJpery surfaces or slopes 
workers 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 Z89 .1 in all 
areas with overhead hazards 

Cuts, punctures, and abrasions • Wear leather work gloves when handling materials or using tools 

Dropped objects • Steel toe boots meeting ANSI Standard Z41 will be worn 

Thermal Stressors (i.e. heat • Employees will have appropriate clothing for variable weather 
stress, cold stress) • Use of long sleeves or application of sunscreen with a high sun protection factor (SPF) 

on exposed skin encouraged 

• Employees will take breaks and drink plenty of fluids to prevent heat stress 

• Warming breaks will be permitted as necessary to prevent cold stress 

Back Injury from Materials • Use proper lifting techniques 
Handling • Loads greater than 50 pounds require assistance or mechanical equipment 

• Prior to lifting, check the load for jagged or sharp edges 

• A void to_rs() t~i§tigg_m_()t:i9~ ~1!!1~ h~n~li_ng_ or- n1o~i~ ]9ads 
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Activity Potential Hazards Recommended Controls 

Inclement weather • Halt activities immediately and take cover during thunderstorm or tornado warnings, 

(Thunderstorms and tornadoes) shelter in a building if possible, stay away from windows 

• If outdoors, stay close to the ground 

Mobilization/Demobilization • Listen to radio or television announcements for pending weather information 
and Site Preparation • Do not try to outrun a tornado on foot or in a vehicle 
(continued) 

Biological hazards (spiders, • Workers will inspect the work area carefully and avoid placing hands and feet into 
snakes, etc.) concealed areas 

• Look in direction of travel for biological hazards to avoid 

Safety Equipment Used Inspection Requirements Training Requirements 

LevelDPPE 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 
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Task: Additional Investigation Requirements for SS-61 Bhate Project Number: 9050361.01.02 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, Location: Holloman Air Force Base, New Mexico 
shirts with minimum 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH, 1 Date: August 2006 

CHMM 
Activity Potential Hazards Recommended Controls I 

Soil Boring and Sampling Drill Rig Hazards • Drill rig is to be operated and maintained by qualified operators 
Including but not limited to: • A Drill Rig Inspection Checklist should be completed daily to ensure that the rig is 
Flying debris, falling objects, operating properly 

Hazards and recommended noise, hydraulic failures, • The inspection will include fittings, cables, pins, connections, lubrication points, 
controls from AHA - 0 1 unguarded machinery, controls, emergency stops, etc. 
apply equipment rollover, movement • To the extent possible, the terrain should be level and the condition of the ground such 

of large, heavy drilling tools, that unexpected movement of the rig is unlikely 
etc. 

• Stabilize the rig prior to boring 

• Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe 
work boots), ensure loose clothing is secured 

• Maintain good housekee}jng 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 
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AHA- 02 (Continued) 

Activity Potential Hazards Recommended Controls J 
Monitoring Well Installation Pinch points • Utilize appropriate PPE (leather gloves) when handling well casings and tools I 

Dust • Use care when installing well materials (sand, bentonite, Portland cement) into I 

monitoring well to prevent dust generation I 

• Position body in an upwind location I 

Well Development I Exposure to groundwater • Position body upwind from monitoring well prior to opening cap 
I 

Groundwater depth contaminants I 

measurement I Groundwater • Wear appropriate PPE including chemical resistant gloves and Tyvek coveralls to minimize I 

sampling potential contact with groundwater, as appropriate 
I 

• Conduct work activities in a manner that minimizes potential contact with groundwater 
I 

• Collect all PPE and disposable sampling equipment and dispose of properly I 

• Wash hands and face prior to eating, drinking, or smoking I 

Safety Equipment Used Insp_ection Requirements Trainin_g Requirements I 

LevelD PPE Informal daily work area Site personnel have read and understand the SSHP I 

First Aid Kit inspections to be conducted by the Site personnel possess all of the required training as specified in the SSHP I 

Fire Extinguisher SSHO Site personnel received site specific safety indoctrination I 

- - - ~- -- --- --- - - --- - -- - ·- --- --
L_At lea~two indivi~a~ on-sit~_will have current CPR and Fir~ A~ training _ _ 

- - -
I 
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Task: Excavation and Soil Loading for VCM at SS-61 Bhate Project Number: 9050361.01.02 

Minimum Personal Protective Equipment (PPE): Level D PPE Location: Holloman Air Force Base, New Mexico 
(Long pants, shirts with minimum 4" sleeve, steel toe boots, safety 
glasses, hard hat for overhead hazards, leather work gloves, and 

Analysis Approved by: Brian Muller, CIH, CHMM I Date: August 2006 hearing protection, as required) 

Activity Potential Hazard(s) Recommended Controls 

Excavation and Overhead/buried utilities • Completion of an HAFB Excavation Penn it is required prior to the start of excavation activities 
Confinnation Soil Sampling 

Overhead utilities should be considered live until detennined otherwise • 
Hazards and recommended 
controls from AHA - 01 • Maintain a minimum distance of 15 feet from overhead utilities 
apply 

• 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 

• Equipment (including trucks) shall be inspected and documented at the beginning of each shift 

• Maintain awareness of vehicle movement in work area 

• Exercise caution when approaching heavy equipment 

• Equipment will be equipped with functioning back-up alanns, signal lamps, and alerting horns 

• Operators are required to use seat belts 

• Signs, barricades, flagmen, and/or other traftlc 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 

I 

Excavation Safety • Ensure equipment is placed so as to not contribute to a cave-in situation 
I 

• 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 

1 

away from the affected edges, and any spoils have been removed from the edge I 

• Do not place spoil piles closer than 2 feet from the edge of the excavation I 

Exposure to soil contaminants • Utilize appropriate PPE and decontamination procedures 
I 

• Conduct work activities in a manner that minimizes potential contact with excavated materials I 

I 
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Activity Potential Hazard(s) Recommended Controls 

Soils Loading Falling materials and flying debris • Loading equipment must have cab protection, functioning back-up alarms, signal lamps, 
striking personnel and alerting horns 

Hazards and Controls • Operators are required to use seat belts 
associated with 

Ground personnel are not permitted to approach equipment in motion or while materials Excavation apply • 
being handled 

• Maintain clear radius of machine 

• Operator must minimize the amount of materials spilled on the exterior of trucks during 
loading operations 

Dust • Adequate dust suppression with water should be utilized to minimize visible dust 
emissions 

• If visible dust is prevalent, utilize personal dust monitor to evaluate 

Striking heavy equipment and • Only experienced personnel will operate equipment 
operators 

Equipment will be operated with cab doors and windows closed • 
Overloading capacity • Load charts of all equipment will be reviewed and followed 

Equipment Used Inspection Requirements Training Requirements 

Level D PPE Weekly inspections will be Personnel have read and understand the work plan and AHA 

First Aid Kits performed on ftre extinguishers Site speciftc brieftng 

Portable Eyewash Weekly inspections will be At least two individuals on-site will have current CPR and First Aid training 

Fire Extinguishers 
performed on ftrst aid kits 

Portable eye wash will be inspected 
Heavy Equipment weekly 
(Loader, Excavator, Haul 
Trucks) 

- ~- -- - -
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Activitv H dA (AHA) 04 -
Task: Soils Placement/Land-fann 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 4" sleeve, steel toe boots, safety glasses, hard hat for 
overhead hazards, leather work gloves, and hearing protection, as required) Analysis Approved by: Brian Muller, CIH, CHMM I Date: August 2006 

Activity Potential Hazard(s) Recommended Controls 

Soil Placement and Land- Exposure to soil contaminants • Utilize appropriate PPE and decontamination procedures 
fann Maintenance 

• Conduct work activities in a manner that minimizes potential contact with excavated 
materials 

Backfilling Excavation with 
Utilize placement method that minimizes haul truck traffic through contaminated Clean Soil • 
material 

Hazards and recommended 
Heavy equipment operation • Haul truck drivers should wait for signal from equipment operator to enter the land-fann 

controls from AHA- 01 soil placement area 

and AHA-03 apply • Only experienced personnel will operate equipment 

• Ground personnel are not pennitted to approach equipment in motion or while materials 
being handled 

• Maintain clear radius of machine 

• Equipment will be equipped with functioning back-up alanns, signal lamps and alerting 
horns 

• Operators are required to use seat belts 

• Signs, barricades, f1agmen, and/or other traffic control devices will be used to control 
traffic in the work area 

• Only necessary personnel will be pennitted in the delineated land-fann area 

Equipment Used Inspection Requirements Training Requirements 

Level D PPE Weekly inspections will be perfonned 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 perfonned on first aid At least two individuals on-site will have current CPR and First Aid training 
kits 

Fire Extinguishers 
Portable eye wash will be inspected weekly 

Heavy Equipment (Tractor, 
Haul Trucks) 
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ATTACHMENT 8 

PRIMARY CONTAMINANTS OF CONCERN 
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Contaminant 

Benzene 

Toluene 

Ethyl benzene 

Xylenes (o-, m-, p-
isomers) 

Notes: 
PEL 
TLV 
IP 
eV 
VP 
mmHg= 
OF 
LEL 
UEL 
% 
ppm 
mg/m1 

CNS 

4 

PEL TLV 

I ppm 0.5 ppm 

200 ppm 50 ppm 
(750 (188 

mglm') mg;m') 

100 ppm 
100 ppm 

(435 
(434mglm1

) 
mg/m1

) 

100 ppm 100 ppm 

Pennissible Exposure Limit 
Threshold Limit Value 
Ionization Potential 
Electron volt 
Vapor Pressure 
Millimeters of mercmy 
Degrees Fahrenheit 
Lower Explosive Limit 
Upper Explosive Limit 
Percent 
Pmts per million 

p 

Route(s) of 
Exposure 

Inhalation 
Ingestion 
Contact 

Absmption 

Inhalation 
Ingestion 
Contact 

Absorption 

Inhalation 
Ingestion 
Contact 

Absorption 
Inhalation 
Ingestion 
Contact 

Absorption 

Milligrams per cubic meter of air 
Central Nervous System 

rf f the P · c t 
Signs and Symptoms of 

Exposure 

Acute Chronic 
Irritation of eyes, 

Cancer (leukemia), 
skin, nose, and 

adverse 
throat, headache, 

reproductive effects 
dizziness, nausea, 

(female fe1tility. 
staggered gait, 

bi1th defects) 
fatigue 

Initation of eyes, 
skin, nose, 

drowsiness, fatigue, 
Liver and kidney 

weakness, 
confusion, 

damage 

headache, nausea, 
dilated pupils 

Irritation of eyes, 
CNS depression, 

and skin, may also 
cause conjunctivis 

pulmona1y 

(eyes) 
aspiration 

CNS pennanent 
Initation of eyes, 

skin, nose 
brain and nervous 

system damage 
--- -- L__ - -
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Target IP Specific VP Flash 
LEL VEL (mm Point Organs (eV) Gravity 

Hg) (OF) 
o/o % 

Eyes, skin, 
respiratmy 

system, blood, 
9.24 0.88 75 12 1.2 7.8 

central nervous 
system, bone 

man·ow 
I 

Eyes, skin, 
respiratmy i 

R.82 0.87 21 40 1.1 7.1 
system, CNS, 
liver, kidneys 

I 

I 

CNS, eyes, I 

skin, respiratmy 8.76 0.87 7 55 0.8 6.7 

I 
system 

CNS, liver, and 
min my 21 0.864 8 76 1.0 7.0 

system/kidneys 
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AFB 
AOC 
Bhate 
EDD 
ERPIMS 
HAFB 
LCL 
LCS 
mg/kg 
mg/L 
MS 
MSD 
NELAC 
PCS 
QA 
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QAPP 
QC 
RCRA 
RPD 
SOPs 
SS-61 
svoc 
SWMU 
UCL 
)lg/kg 
)lg/L 
USACE 
USEPA 
VCM 
voc 
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Air Force Base 
Area of Concern 
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Electronic data deliverable 

\.!.iJ 

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 
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Quality Assurance 
Quality Assurance Manual 
Quality Assurance Project Plan 
Quality Control 
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Relative Percent Difference 
Standard Operating Procedures 
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1 
h. 

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 SS-61 Soil 
Remediation, Holloman AFB, New Mexico (Bhate, August 2006) (SS-61 Work Plan). 
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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 
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 area. 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. 
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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. 
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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 tum-around-time for soil and groundwater samples 
collected during the additional investigation and a 7 day tum-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 (US EPA) National 
Functional Guidelines for Data Validation and the site specific laboratory QC limits presented in 
this QAPP Addendum. 
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TABLES 
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Parameter 
Volatile Organic Compounds (VOCs) 
Total Petroleum Hydrocarbons (TPH) 
pH 
Conductivity 
Dissolved Oxygen 
Temperature 

Revision Date: August 2006 

Table 3-1 
Summary of Screening Data 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Testing Method 
Soil Organic Vapor Analyzer 
Soil Ultra violet flourometer (UVF-31 OOA) 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Parameter 
Volatile Organic Compounds (VOCs) 
Semi-volatile Organic Compounds (SVOCs) 
Total Petroleum Hydrocarbons (TPH) 
RCRA Metals 
Volatile Organic Compounds (VOCs) 
Semi-volatile Organic Compounds (SVOCs) 
Total Petroleum Hydrocarbons (TPH) 
RCRA Metals 
Total Dissolved Solids (TDS) 
Notes. 

Table 3-2 
Summary of Definitive Data 

Matrix Preparation Method 
Soil USEPA Method 5035 
Soil USEPA Method 35508 
Soil USEPA Method 35508 
Soil USEPA Method 30508 
Groundwater USEPA Method 50308 
Groundwater US EPA Method 351 OC 
Groundwater US EPA Method 351 OC 
Groundwater US EPA Method 301 OA 
Groundwater USEPA Method 160.1 

USEPA = United States Environmental Protection Agency 
RCRA = Resource Conservation and Recovery Act 

Revision Date: August 2006 Revision No. 00 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Analytical Method 
USEPA Method 82608 
USEPA Method 8270C 
USEPA Method 8015M 
USEPA Methods 60108 and 7471A 
USEPA Method 82608 
USEPA Method 8270C 
USEPA Method 8015M 
USEPA Methods 60108 and 7470A 
USEPA Method 160.1 
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Table 4-1 SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Summary of Additional Investigation Field QC Samples 

Matrix Analysis 

VOCs per EPA Method 82608 

Soil 
SVOCs per EPA Method 8270C 

TPHs per EPA Method 8015M 
RCRA Metals by EPA 60108/7471A 

VOCs per EPA Method 82608 
SVOCs per EPA Method 8270C 

Groundwater TPHs per EPA Method 8015M 
RCRA Metals by EPA 60108/7471A 
Total Dissolved Solids by EPA Method 160.1 

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 

Number of Field Equipment 
Samples Blanks Trip Blanks· Field Duplicates 

30 0 4 3 

30 0 0 3 

30 0 0 3 

30 0 0 3 

33 0 4 4 
31 0 0 4 
31 0 0 4 
31 0 0 4 
31 0 0 4 

Revision No. 00 

Field Splits 

0 

0 

0 

0 

0 
0 
0 
0 
0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 

2 39 

2 35 

2 35 

2 35 

2 43 
2 37 
2 37 
2 37 
2 37 
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Matrix Analysis 

Soil - Stock Pile VOCs per EPA Method 82606 

(Overburden) SVOCs per EPA Method 8270C 
TPHs per EPA Method 8015M 

Soil - Excavation VOCs per EPA Method 82606 

Confirmation SVOCs per EPA Method 8270C 
TPHs per EPA Method 8015M 

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 
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Table 4-2 
Summary of Soil Excavation Field QC Samples 

Numoer ot t"leld t:qUipment 
Samples Blanks Trip Blanks 

3 0 3 
3 0 0 
3 0 0 

44 0 14 
44 0 0 
44 0 0 
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Field Duplicates Field Splits 

1 0 
1 0 
1 0 
5 0 
5 0 
5 0 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 
1 8 
1 5 
1 5 
3 66 
3 52 
3 52 
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

VOCs per EPA Method 82608 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1, 1-Dichloroethane 
1 , 1-Dichloroethylene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
Dibromochloromethane 
cis-1 ,2-Dichloroethylene 
cis-1 ,3-Dichloropropene 
trans-1 ,2-Dichloroethylene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
lsopropylbenzene 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Vinyl chloride 
Xylene (total) 
Dibromofluoromethane (surr) 
Toluene-DB (surr) 
4-Bromofluorobenzene (surr) 
1 ,2-Dichloroethane-04 ( surr) 

Revision Date: August 2006 

Table 4-3 
Summary of Laboratory QC Limits 

RL 
LCS 

Water I Soil 
Water I Soil LCL 1 UCL T LCL T 
IJQ/L IJQ/kg % % % 
25 50 45 127 51 
1 5 72 125 74 
1 5 72 120 74 
1 5 55 127 79 
1 5 79 113 78 
2 5 56 164 63 
1 5 75 120 75 
2 5 60 151 59 
1 5 56 145 67 
1 5 70 122 71 
1 5 61 137 64 
1 5 64 124 72 
1 5 74 123 74 
1 5 63 119 78 
1 5 74 125 75 
1 5 65 112 72 
1 5 70 127 70 
1 5 59 116 75 
1 5 73 119 77 
5 25 54 131 68 
1 5 63 119 79 
5 25 57 136 69 
2 5 52 172 52 
2 5 53 155 63 
5 10 61 129 51 
5 25 51 128 63 
1 5 64 124 74 
1 5 72 133 70 
1 5 64 120 76 
1 5 72 116 77 
1 5 70 126 68 
1 5 67 123 74 
1 5 73 117 72 
1 5 63 161 64 
3 15 73 122 78 
-- -- -- -- 78 
-- -- -- -- 71 
-- -- -- -- 61 
-- -- -- -- 74 
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Matrix Spike Water 
MS Recove!)' l MSD 

UCL LCL l UCL l RPD 
% % % % 

136 44 142 15 
124 80 120 7 
124 75 120 8 
127 60 129 11 
117 82 112 7 
147 67 148 14 
121 78 118 8 
148 65 147 12 
131 69 137 12 
118 75 117 10 
126 67 134 15 
120 68 121 7 
126 78 122 8 
120 68 118 9 
124 81 120 9 
120 73 115 10 
122 74 125 11 
118 69 115 11 
120 82 115 8 
136 60 125 11 
134 73 115 10 
136 61 128 11 
156 60 165 16 
142 58 152 19 
142 66 125 11 
138 58 127 10 
120 58 125 11 
131 78 132 8 
121 67 119 10 
118 74 115 9 
127 75 126 9 
118 81 114 8 
122 80 115 10 
144 70 151 18 
122 81 118 7 
123 -- -- --
137 -- -- --
157 -- -- --
125 -- -- --

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 
% % % 
14 140 33 
63 135 23 
63 126 23 
54 109 24 
64 130 24 
53 172 28 
68 131 24 
47 165 29 
64 148 24 
64 130 25 
55 149 28 
60 114 22 
65 128 23 
60 119 23 
66 132 24 
57 118 25 
63 137 27 
58 115 25 
63 142 25 
35 109 34 
59 177 29 
44 99 32 
38 188 27 
57 160 29 
40 183 34 
27 112 32 
54 130 26 
70 149 25 
45 121 33 
60 114 25 
54 154 27 
62 142 29 
59 143 25 
64 165 27 
64 142 24 
-- -- --
-- -- --
-- -- --
-- -- --
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

SVOCs by EPA Method 8270C 
Benzoic Acid 
2-Chlorophenol 
4-Chloro-3-methyl phenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-cresol 
2-Methylphenol 
3&4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo{b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
Benzyl Alcohol 
2-Chloronaphthalene 
4-Chloroaniline 
Carbazole 
Chrysene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl}ether 
bis(2-Chloroisopropyl)ether 
4-Chlorophenyl phenyl ether 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
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Table 4-3 
Summary of Laboratory QC Limits 

RL LCS 
Water I Soil 

Water I Soil LCL I UCL I LCL I 
IJQ/L IJQ/kg % % % 
25 830 8 45 55 
5 170 62 103 61 
5 170 64 103 60 
5 170 59 103 64 
5 170 43 94 50 

25 830 12 125 41 
10 330 47 119 59 
5 170 54 91 57 
5 170 48 86 56 
5 170 64 104 62 
25 830 22 50 52 
25 830 50 111 54 
5 170 25 53 59 
5 170 66 104 65 
5 170 60 103 64 
5 170 62 101 66 
5 170 65 113 66 
5 170 69 107 66 
5 170 68 106 66 
5 170 70 114 65 
5 170 68 110 64 
5 170 63 115 62 
5 170 68 112 67 
5 170 73 103 68 
5 330 69 108 62 
5 170 34 104 58 
5 170 64 102 66 
10 330 57 104 29 
5 170 69 113 63 
5 170 68 103 67 
5 170 57 103 57 
5 170 64 106 61 
5 170 52 120 56 
5 170 71 104 68 
5 170 62 100 61 
5 170 59 99 59 
5 170 60 101 59 
5 170 65 111 60 
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Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 
% % % % 

110 16 73 41 
97 53 102 24 
105 60 101 18 
102 55 100 24 
102 36 98 26 
120 14 135 39 
123 40 127 24 
97 46 100 23 
98 43 100 23 
100 53 104 25 
116 32 81 28 
111 44 118 16 
96 31 77 26 
104 61 102 18 
102 55 103 21 
104 55 103 20 
106 55 113 20 
109 66 105 14 
111 65 103 16 
115 65 113 16 
115 62 110 17 
113 58 111 17 
116 63 110 17 
106 68 102 16 
114 65 108 17 
103 48 106 24 
97 58 101 22 
80 39 101 21 
107 66 109 16 
112 65 100 18 
89 49 100 24 
95 54 103 24 
100 49 109 22 
103 65 103 18 
91 50 101 22 
88 50 100 23 
90 51 101 23 
108 60 110 16 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 
% % % 
13 117 32 
31 113 23 
33 123 38 
54 105 20 
46 104 22 
5 110 46 
27 119 35 
44 101 28 
38 107 31 
38 111 21 
44 111 22 
42 110 25 
32 111 29 
53 108 19 
53 107 20 
57 106 19 
55 110 18 
59 109 21 
52 120 20 
48 124 21 
50 122 21 
50 118 23 
54 117 21 
59 107 20 
57 118 20 
46 106 23 
53 102 19 
25 78 30 
58 105 20 
48 124 20 
45 94 19 
47 99 24 
44 100 23 
59 105 18 
44 95 26 
41 91 28 
42 93 27 
44 118 26 
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

SVOCs by EPA Method 8270C 
2,6-Dinitrotoluene 
3,3'-Dichlorobenzidine 
Dibenzo( a, h )anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Diethyl phthalate 
Dimethyl phthalate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( 1 ,2,3-cd)pyrene 
lsophorone 
2-Methylnaphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1 ,2,4-Trichlorobenzene 
2-Fiuorophenol (surr) 
Phenol-d5 ( surr) 
2,4,6-Tribromophenol (surr) 
Nitrobenzene-d5 (surr) 
2-Fiuorobiphenyl (surr) 
Terphenyl-d14 (surr) 
RCRA Metals by EPA Method 6010B/7470AJ7471A 
Arsenic 
Barium 
Chromium 

----·-··-·- -
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Table 4-3 
Summary of Laboratory QC Limits 

RL 
LCS 

Water 1 Soil 
Water I Soil LCL I UCL I LCL I UCL 
IJ9/L IJ9/kg % % % % 

5 170 77 111 63 106 
10 330 42 110 30 90 
5 170 62 115 63 110 
5 170 69 104 65 99 
5 330 68 109 62 110 
5 330 63 120 59 132 
5 330 64 110 64 109 
5 330 44 120 66 105 
5 330 64 115 60 118 
5 170 68 111 63 108 
5 170 66 105 65 109 
5 170 69 103 65 106 
5 170 55 90 55 93 
5 170 26 95 34 95 
5 170 59 104 58 91 
5 170 63 118 59 115 
5 170 64 107 60 102 
5 170 66 100 63 93 
10 330 65 111 60 110 
10 330 61 106 41 90 
10 330 60 113 53 103 
5 170 62 101 64 94 
5 170 61 106 60 96 
5 170 64 109 54 99 
5 170 69 114 68 108 
5 170 68 104 67 110 
5 170 64 105 65 115 
5 170 64 101 64 94 
-- -- 19 90 45 114 
-- -- 10 68 44 124 
-- -- 36 137 50 128 
-- -- 49 119 41 123 
-- -- 45 118 46 122 
-- -- 46 135 45 135 

IJg/L mg/kg -- .. -· .. 
10.00 0.50 80 120 80 120 

200.00 20.00 80 120 80 120 
5.00 0.40 80 120 80 _1~-- - - -
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Matrix Spike Water 
MS Recovery I MSD 

LCL I UCL I RPD 

% % "'o 
60 111 19 
18 112 22 
57 111 20 
64 102 17 
63 107 17 
58 126 23 
59 110 18 
40 116 25 
55 120 22 
62 108 17 
60 105 17 
64 102 16 
45 93 26 
20 92 34 
51 105 26 
61 111 19 
59 103 23 
56 100 23 
61 107 18 
47 107 26 
48 119 21 
52 102 23 
51 103 25 
57 103 24 
62 112 16 
64 103 15 
59 107 21 
54 102 24 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
.. .. .. 
83 116 12 
82 116 13 
80 115 13 

-

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
48 115 20 
15 90 31 
45 121 23 
57 101 19 
55 112 20 
58 134 23 
59 107 19 
56 108 20 
55 125 21 
47 119 25 
59 108 18 
56 107 21 
42 94 25 
13 91 25 
40 93 32 
50 118 26 
52 101 19 
42 103 22 
55 108 20 
38 92 20 
42 101 23 
42 105 24 
42 105 21 
41 107 23 
59 111 21 
60 110 21 
50 126 25 
49 98 23 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --.. .. . . 
75 113 20 
75 122 20 I 

75 116 20 I 
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SS-61 SOIL REMEDIATION 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

RCRA Metals by EPA Method 6010B/7470A/7471A 
Cadmium 
Lead 
Mercury 
Selenium 
Silver 
Total Petroleum Hydrocarbons (TPH) by EPA Method 8015M 
TPH-GRO (C6-C10) 
4-Bromofluorobenzene (surr) 
aaa-Trifluorotoluene (surr) 
TPH (C10-C22) 
TPH (>C22-C36) 
o-Terphenyll (surr) 
Total Dissolved Solids by EPA Method 160.1 
Total Dissolved Solids 
Notes. 
IJg/kg = Micrograms per kilogram 
IJg/L = Micrograms per liter 
EPA= United States Environmental Protection Agency 
LCL = Lower Control Limit 
LCS = Laboratory Control Sample 
mg/kg = Milligrams per kilogram 
mg/L = Milligrams per liter 
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Table 4-3 
Summary of Laboratory QC Limits 

RL 

Water I Soil LCL 

IJg/L mg/kg --
10.00 1.00 80 
5.00 10.00 80 
0.05 0.01 80 
10.00 10.00 80 
10.00 1.00 80 
IJQ/L IJQ/Kg % 
0.25 8.3 63 

-- -- 62 
-- -- 65 

0.25 8.3 50 
0.1 5.0 50 
-- -- 57 

mg/L mg/kg % 
10 -- 90 

MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RL = Reporting Limit 

Water 

I 

RPD = Relative Percent Difference 
UCL = Upper Control Limit 

LCS 

I 
UCL I 

--
120 
120 
120 
120 
120 
% 

126 
135 
118 
150 
150 
115 
% 

110 

VOCs =Volatile Organic Compounds 

LCL 

--
80 
80 
80 
80 
80 
% 
66 
62 
65 
50 
50 
57 
% 
--

SVOCs = Semi-volatile Organic Compounds 
RCRA = Resource Conservation and Recovery Act 
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Soil 

I 

Matrix Spike Water 
MS Recovery I MSD 

UCL LCL I UCL I RPD 

-- -- -- --
120 82 120 12 
120 84 118 10 
120 62 131 20 
120 84 121 13 
120 77 125 14 
% % % % 

122 67 171 31 
135 -- -- --
118 -- -- --
150 50 150 30 
150 50 150 30 
115 -- -- --
% % % % 
-- -- -- -

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix ~ke Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

-- - --
75 125 20 
75 121 20 
47 157 20 
75 110 20 
75 120 20 
% % % 
37 142 17 
-- -- --
- -- --
50 150 30 
50 150 30 
-- -- --
% % % 
- -- --

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 



*******************~****************************************************** 

USACE I NAVFAC I AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USACE Superseding 
UFGS-02111 (SeptemhPt 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
***************k********************************************************** 

DIVISION 02 - SITE CONSTRUCTION 

SECTION 02111 

EXCAVATION li.ND HANDLING OF CONTlWJINATF:D J:viATEP JAL 

09/03 

, '. !·:!"ERF.Jl(:ES 
:-tr:.·\[-:UPf'-fif·:NT M·W PX!NEN'l' 

!·;x,-.;cJ·.rat:;icJ!I tn,_r '~'r ~>t<)t ; __ <J~- ... 

1-~-~-~ BHcktilling 
1.2.2 3 Stockpiling 

j . 3 cHJBt..JITTALS 
1.4 SUEVEYS 
i .'.> REGULI\TORY REQUIREMENTS 

1.5.1 Permits and Licenses 
1.5.2 Air Emissions 

1.6 DESCRIPTION OF WORK 
1 . 7 CHE!v1I CAL TESTING 
l. 8 SCHEDUI,ING 

PART 2 PRODUCTS 

2.1 BAC:VPIL\, 
;:: . 2 c3Pil,L REf1PONSE MA'l'f;RLALC> 

FTIP.T 3 J·::mCUTFl!-1 

. .l ;.;;-:I ST fU(; :',TPTTC'I'IJHE!i 1\ND UT LLITT E:~: 

3 . :l CLEARiiJG 
3. 1 r~Oll'l'/l.HlNATED l'lAT!,:RtAL REHOVAL 

:1 } - 7. 
] _l, 3 

Excrtva.tion 
Shoring 
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3 . ~; CONTAMIN.l\TED IYlATERIAL STOP.AGE 
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**********************************************************•******k******** 
USACR / NAVFAC / AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USACE Supe:rseding 
UFGS-02111 (September 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
************************************************************************** 

SEC'i'lfltl U2lll 

EXCAVATION 7\ND HAtWLTNG OF CON'f'AJ'YIINA'T'ED MATF.RT AL 
09/03 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for excavation, handling, and temporary 
storage of contaminated material. 

Coaunente and sug':Jf:sLi_uJ1!J <_.n t-_hiu '::JUide Dpeci. fi~~utlcn 

are welcome and should be directed to the technical 
proponent of the specification. A listing of 
t,<L)J!Jj,_(:C!J pt r•p;>n••ut;,;, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a ~~;(_;LJ:;.~;r,;~a.- JJJQJ19~ ... Re.qut.~.n.l~ _ ~ ~,;( T\) . 

Use of electronic communication is encouraged. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

*************~******************************************************~***** 

Pl\RT 1 GENERAL 

************************************************************************** 
NOTE: The following information should be shown on 
the project drawings: 

a. Overall site plan, borrow areas, stockpile 
are<•s, storage areas, security requirements, special 
shoring requirements, boring logs, and access routes. 

b. Individual site plans of each area of 
contamination with site features such as buildings, 
roads, utilities, topography, trees, shrubs, surface 
conditions, etc. 

c. Limits of pavement removal, fence removal, and 
the location of ancillary equipment to be removed. 

All specific chemical testing procedures (including 
air emissions analysis) should be addressed in the 
Sampling and Analysis Plan required by Section 01450 
CHEMICAL DATA QUALITY CONTROL. 
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When applicable, the use of onsite field screening 
or field analysis (supported at a prescribed 
frequency by fixed laboratory analysis) should be 
encouraged to avoid prolonged delays or equipment 
downtime. Details on the appropriate application 
and use of field analyses can be found in Appendix H 
of EM 200-1-3. 

*~*********************************************************************~** 

1 . .l !i.F<:FF'PENCES 

~************************************************************************* 

NOTE: Issue (date) of references included in 
project specifications need not be.more current than 
provided by the latest guide specification. Use of 
Specsintaot automated reference checking is 
recommended for projects based on older guide 
specifications. 

************************************************************************** 

f'Xt:t'il!. r·et'<-,n:nce::d. The publicat:ions are n:ferr•:~d to withi.n the: t:c:n by the 
})a.~;·i(: de~;;i~Jllt1t·:ion 0111:/· 

!\.STN D 1~57 

ASTH D 2167 

ASTt-1 D 2487 

ASTM D 2922 

1---\ 
~t ~-- /. 

(20UO! [):~usity :,u1CJ Uuit \'ie:i~.Jllt .-.1L '~oi 1 in 
Place by the Sand-Cone Method 

{2002) h3.boratcory Compaction 
Characteristics of Sail Using 
Effort (56,000 ft-lbf/cu. ft. 
kN-m/cu.m.)) 

tiJodi f ied 
(2,700 

(1994; R 2001) Density and Unit Weight of 
Soil in Place by the Rubber Balloon Method 

(2000) Soils for Engineering Purposes 
(Unified Soil Classification System) 

(2001) Density of Soil and Soil-Aggregate 
in Place by Nuclc.lar Mechocln (:::;),allow Depth! 

(1:163; 
.Soils 

P 2 o 0 2 I P a 1· tic l c 8 i z e An a J y :; i :-; o t 

(1997; R 2003) Field Logging of Subsurfac;e 
Explorations of Soil aud Rock 

(2000a) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ftc. (600 
kN-m/cu. m.)) 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

EH 385-1-1 (2003) Safety and Health Requirements 
Manual 
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U. 5!. tl.'\TIONAL fiP.CHT'!t:c: ;;nu RECCJRDS ADrHNISTR.J;TION (HAF:J\) 

·} /. <.; 

DesiJnaLiun, P2portable Qu,:tnLiL.i( .. v 1 anci 
Uot: it' i ,·;c'\1:. i Cll 

*****k****~*************************************************************** 

NOTE: These paragraphs should be deleted if the 
work is in one lump-sum contract price. Coordinate 
requirements of these paragraphs with the bidding 
schedule. 

***~**************************************k******************************* 

. 2 .1 H<'i.l :·n.J remenl 

NOTE: Nodi ty Lbi8 FaracJt'ill-'h if the method o[ 

payment will be on a weight basis. 
***************~********h*~*******k*.*'***i******************************* 

;,1r::::1~~~n··.rn::~nt~ r ·;.v·,·r\: .. Jt.J.,·;u .:lJ: i !_:, t.t·:-,u~:r.:.q· ";:.ior1 :Jhal. ri(; Lctu~o:i \·11 \'.h(: 
-~(:~- u::1.:. :J;.tntl- •' t /): ':tdd 'J[,. ):.~·-dflil\rl~':lln;tt:,~·ridl i.nnJ r;lt 

L,:; C:·~:· ::tt i.•_,~: J>-··l::-~t'll.!.n.ol'· {.,.n 'Jt ]_,, .ltlll", r_~[ 'C>I1l amlrL~tLC~d lildtC~l·i,_:tl 

c±xca';aLc;J uhall bt:~ !)u:-::~cd Cdl C'rrJ~-)~--~ r-;t·ct -lon,:l·J vol1.nnc dc~Lermination Leflecting 
tr·Jf~ di.ffc::renl:i.a l bcr.ween che ori.gtnal elevations of Lhe top of the 
conLami.nated tnat'.eri.al and the firnl (,[evations att~er removal of Lhe 
CCJnt.ctmiuaLed Jndt.c:t i a_L t,.1 .. .?aE1UJ~C..'rnenL tor b2'tckfi1ling of exca·vettl::d ar·c:ds 

shal1 be based on in-place cubic rnet~m.:J yards ot compacted fill. 
Measurement for construction of ::1tockpi le areas shall be based on the 
number of square meters yards of e-;t'.ockp i le liner constructed. 

1.2.2 Payment 

L 2 .2.. 1 Excavat".on and Transpurt.at: i un 

C:ompen.sntion tor excavation dnd orw.i.Lr" tr-ansportation of contaminated 
rnat.eri.'ll will be· paid ,;s a unit cocJt This unit cost. lJ]lal 1 include any 
ot.h-cr .tt.dn3 i.nc i dent·;.,l to ex•.>Jv.:lt. ic_,n ,uiJ lrcHl<Jl i ll<J nul: r1efinccl GS hdv iw] 
:;F,cif i·· unit· 

. ".2. :u:· L [ i l l 1 ll '.l 

C:.Jrnpen•>a'=i•::on tor backL ill 
cundi'~ lur;ill'.J, backti llinr:J, 
pet i rl ·,1 a :·; i c :.J .i.t': tm it. 

1. 2. 2. J 

c.>nll, ttaJIS['Ul.·t:ation ot backfill, Lletckfitl 
,~:r)lnpact ion, and 'J"-::utC.:'chu:i.cal test:.lnq wi 11 

Compensation for construction of stockpile areas will be paid for as a unit 
cost. This unit cost shall include all aspects of grading, preparation, 
handling, placement, maintenance, removal, treatment, and disposal of 
stockpile cover materials and liner materials and all other items 
incidental to construction of stockpiles. 
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. :~ SUE~:JTTTI-~LS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Ar-my projects using the Resident 
Managem~nt System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for .:t..rea Office; "RO" for 
Resident Office; and "PO" for Project Office. Codes 
following the "G" typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
for Navy projects. 

************************************************************************** 

Government ct.pproval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality Control 
ap~roval.] [for information only. When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the Gover·nment _] The following shall be submitted in accordance vJi th 
::-:p,:t:irm 01330 ~;UBMT'l"f!\L PROCEDURES: 

Separate cross-sections of each area before and after excavation 
and after backEilling. 

\~ork 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) [ 1 calender days 
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i.n the schedule for the C~oven:ment 's review. No aclju::;t.ment for 
time or money \·Jill be made if r.csubmittalfl of the \•ict:l·~ l'Lm a1·e 
Cf~qu-Lr·:.~d du~_; to Eiciencl-:~l ···~ r-tu: plan. i\t a ~ninlnntirl 1 1,<-Jr;: k 
F 1-'in :·:)Lc:ll ut·;.Lu• !c: 

~;horir19 ()C sid~-·waJ.l slopes propos8d. 

d. Dewatering plan. 

i"·. Stora<Je methods and locations for liqt1ici and solid 
contillninated material. 

f. Borrow sources anc! hanl routes. 

g. Decuntaminat i.on procc:dun•:;. 

:.'J 

(' ,, 

,_·c·!J! :·., t·l;·.- •.: I •J :u l·'.•.:r:· )l 1 vii thiu f 14] 

--~] r l~'~ ,f" ·;,.•_>t·k 'l·:l,Ji) -tL t.ht: :~it~~-

b<:1ckrill; G, 
~·-::1.1rvf:;ys; l.1, 

I 
I 

c~onfi.t·rTldt:ion San1plinq ar1J AnaJysi.s; c;, 
Sampling of Stored Mdterial G, 

Sampling Liquid; G, [_·~~] 

Compaction; G, [ ] 

TeGt reAults. 

1. 4 .SURVEYS 

Surveys shall be performed immediately prior to and after excavation of 
contaminated material to determine the volume of contaminated material 
r'.'.ll\'.i'.f<•d. c;ttrvr~y:o :.;lle1ll <:llc;o \)i: pc-Lfunned i.tnJnediately after backfill. ::•t 
t::SL~-:h ·-:~z .. :-::.~1-/::ttion. Tllt·: Contr:::.ctc11_- .sh;1J 1 prc;'Iide c;ro~:J.S S(~Cl.Jun:::; un f? .t)j 

c~x c· ,-:, .._, ,-ll t-:, l 

t'tllJ ~;h'Y·•.'!l 

·:r t:)] ('" JL_ l :Jt·.::t·'.:dlD and at. break points f·~r all 
l J(l( d l. i()rl.':i of '."i;tt(lulkltiu:1 :JdlTtple~_; .shall also [y:_: sur:v1::ye .. J 

Sut.\'("2'f'.J :_~h.~ ll bt~ per: [orm(~d i u dcco1·d~tl .(>·: wi Lh 

~******************************************~****************************** 

NOTE: Include additional site specific requirements 
in this paragraph. 

***********************************~************************************** 

The Contractor shall obtain required federal, state, and local permits for 
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excavation artd storage of co11tami.nated tnater·ial. 
at no additional cost:. to the Goven1ment _ 

Permits shall be obtain0cl 

*************************************•************************************ 
NOTE: An air pathway analysis should be performed 
during design to determine what air monitoring and 
controls are required. Guidance on air pathway 
analyses is provided in EP 1110-l-21 Air Pathway 
Analysis for the Design of Hazardous, Toxic, and 
Radioactive Waste (HTRW) Remedial Action Projects. 
Specify perimeter air monitoring requirements in 
Section 01355 ENVIRONMENTAL PROTECTION. 

************************************************************************** 

Air emissions shall be monitored and cont.rolled in accordance with Section 
OlJ~iS. 

NOTE: Include any pertinent information regarding 
project/site conditions in this paragraph, the 
appendices to the specifications, or on the drawings. 

If oversize material such as debris and foundations 
are present, the specification should describe 
treatment, handling, and disposal requirements for 
this material. Measurement and payment procedures 
should also be described for this material. 

If clean soil overlies the contaminated material, 
the specification should describe how this material 
will be measured, removed, stored, and tested to 
verify they are clean. 

*********************~**************************************************** 

The work shall consist of excavation and temporary storage of approximately 
[ l 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 
( I Sub:--;\Jrtace conditions are f;hown [on the drawings] [in /;ppendix 
[_ 11 The conu·actor· ilhall o;11brnit a \'1ork Plan as specified in t:he 
'.:tJLrn ccaln [.1<-H-aCJraph. The ContLJc:t-.i.ng Officer shall be not_itied wilhin 
l>l) l hours, and befun' E~xr.:avat:ion, i.f cont~'lminat,o,c] m.;~terial if'; 

di:--;cr_.verE!d that h:clS not been prc,vi.ously idc;nti fiecl or if other 
cliscr0pancies between data provided and actual field conditions are 
discovered. Backfill material is [not: available onsite] [available onsite 
and t·;pically consists of ] l . Ground water i c> appr-oximat-ely 
meters feet below pre-excavation ground surface. 

1.7 CHEMICAL TESTING 

Required sampling and chemical analysis shall be conducted in accordance 
with Section 01450A CHEMICAL DATA QUALITY CONTROL. 
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r~C~!Jl s}·lall r10t:ify tl'lO ~OI~Lractinq 0[fic0r f... _) lerlcic~~ 

t __ J.::t: ·JC 1.:xc::-1·.~at:ic·n r_!f :=.ainirkll{_:d rnal:eli al. 'I.'fr·:-: 

- ].-,'"- c i ,,, •_jf ~ i C>" r i j_ ll r <:cnc L< ,_-ted: '-' ll:c-.1 ll Ls !:•:' '-'f'Jl1S i_b.l -~ ,"c r 
_r:,::·_, :l ·>!-·-1 ·.· ·1J·:: u.·i ~-::~ i 11 ,"j(~·cuJ d::1n·:.:~.:..: 1.·/i ~--~~ LLt-.~ ::tFr-! i ·,:::-;_l-.Jle r~-~_porc Lttr.:J 

t ~-.:qui r:crrc:nt ,::; . 

l .F.LLL 

************************************************************************** 
NOTE: If contaminated material removal is part of a 
larger project and a backfilling specification is 
needed for the project as a whole, refer to another 
specification such as Section 02315 EXCAVATION, 
FILLING AND BACKFILLING FOR BUILDINGS for Buildings, 
for backfill requirentents and delete the following 
paracrraphs . 

.fn Ht.=:!ny -:-'.4.(-lf!fJ, the degr:~e of AnCJinC(~L"ing cc.:-.ntrc1J t 
the materials used as backfill may not need to be as 
stringent as described in this paragraph. In other 
cases, such as under pavements, special compaction 
and material requirements may apply and the 
specification will need to be revised to address 
these special requirements or another specification 
section should be referenced. 

Backfill and topsoil brought in from offsite is 
usually tested to verify the material is clean. 
Quality assurance samples taken by the Government 
may also be prudent to verify the seller's claims by 
analyzing for target analytes. Backfill is commonly 
tested for the site specific contaminants being 
cleaned up and/or is based on suspicion of 
contamination at the site from which the backfill is 
originating. 

At some sites, previously contaminated material 
which has been removed from the excavation is reused 
as backfill following treatment to remove the 
contaminant of concern. 

*•**k*k*************k***************************************************** 

;;.c,c;L [ i .l l 
zit :\v:i n:J~3] 

I.,·, c i aJ 
[ott ;c; .it: 

::;lJall l:>t' oiJlai.necl J:L-orn [Lllc: \uc;_~t_i()rJ lndicatcd on Uv' 

sources approved by the Contracting Ofticer] _ Backfill 
:-ltdl1 l:J," l:;sslfiecl .in accordance with Jl,S'l't-1 lJ 2487 as CiW, CP, GM, GC, S\v, 
•;p_ ::r.;, .';: t·J!,, HH. C:L, or CH and shdl1 be tree trorn roots and or-her 
or:Jdrlic mdU-''l, tr_d,•;ll, debris, B!FJW, Jce :Jr frozen materials_ BackftLl 
mcF"l Ldl :;h;,} I h·~ l:ested for the parameters 1isted below at a frequency [ 
C•:lC:<" r·er [ H)UO] cubic rnet-.ers yards_ A minimum of 0::1e set of 
classificaLion tests shal1 be performed per borrow source. [One] 
backfill sample per borrow source shall also be collected and tested for 
the chemical parameters listed below. 
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Physical Parameter 

nra.i.n Size 

Cf1::.nic.·:1l Pararnetc:t· 

Criteria 

[ 

l 
I 

1 
_I 

I 

Test Method 

AS'I'H D G98 

Backfill shall not be used until borrow source chemical and physical test 
ref~ults have been submltt.ed and approved. 

2.2 SPILL RESPONSE 1\!A'l'ERIAI.S 

The Contractor shall provide appropriate splll response materials 
including, but not limited to the following: containers, adsorbents, 
~-;}1,-y.r-:-:1~:;. ;:1nd pe.r:;:5onrl . .l. p:r:otect:.i.·,.re equipment. Spill. rr:.~sponse mnt(::-ria"l,::l :-dv·l.l. 

;:1 '.' ·:l l l ~-; L l ~·· ~:"it~ :-~ J. -~ t . .i. rnc:~; ;,.,:; lt:: n :::(-.· ~: t :-n'i; i. rLl t·· t::-J in;:; t.: r.~· 1· i ::1 l !:; / \.·Ii:":J ;-~~ tr:-· 3 d .t·t·; J .d' l : :r"J 

h-·t:t:.il-::•i t:"t·;;-;;~:3"f..";()·ct:.~.~d. '-·r : .. l r<:.::··q .. ;e:n;:-~~ ifk·lt··:';t".id ~-> ~.•tF·tll LH:: (;c)tr;p<d.i~:)l~-- ,.'~~·.!·\ 

1: Ji, t. ~ .. ~>:. ::;t indL~;;::c.i.z:t1s .:.::tnd conL<:uni.ndl1L~ beinq handled. 

lie •::XCdVdLiun sl1all be pc.t·formed uncil cite ul:ilities have been fic:LJ 
lo~ated. The Contractor shall take the necessary precautions to ensure no 
damage occurs to existing structures and utilities. Damage to existing 
structures and utilities resulting from the Contractor's operations ohall 
be repaired at no additional cost to the Government. Utilities encountered 
that were not px·eviously shown or otherwise located shall not be disturbed 
without approval from the Contracting Officer. 

3.2 CLEARING 

************************************************************************** 
NOTE: Grubbing ia typically not required at sites 
where contaminated soil is being excavated for 
treatment and/or disposal. Typically, vegetation 
that is cut off above a certain height is defined 
as clean and any stumps and brush below this height 
are defined as contaminated. 

*******************************~****************************************** 

Clearing shall be performed to the limits shown on the drawings in 
<:tc,·ordo.nce with Section 02231 CLEARING AND GRUBBING. 

3. 3 CrJtlTr\t,iiHATED 11ATERIAL REt10VAL 

******************************************•******************************* 
NOTE: Excavations should be marked and secured in 
accordance with the requirements specified in 
Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE 
(HTRW/UST). 

*********************************************************i**************** 
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************************************************************************** 
NOTE: For large excavations, more than one 
excavation log may be required. 

********************************************************************'***** 

l\noa;; of r:ontarninat_ ion sh;o\11 be exc:.'i"JaLed l:•J l:hc depth and extc:n<_ 
I_ cild'/ll\l·J'> and !V.)L !1\ol:e UJdll [ lj] ! j rnm [1l.:?J [ 
lh~~ d':[~t h dtld exLcnt ~Jhown <...Jn the t](riwLn•JG un1e.:;;s dirc~·::l:.e~i--~1Jy :.~:c·~ 

Cl::~t<--~l lns OffiCt·:r. EXCd'.ra.t iun ~Jhall be per£ot·mc1J in a llld1HH:7r tl ,.:tL ~~ii.l} 

I Luil_ :->s:ills and the pot:ential for cuntaminated materia] to be m.i.xcd v1ith 
uncontaminated material. An excavation log describing visible signs of 
contamination encountered shall be maintained for each area ot excavation_ 
Excavation logs shall be prepared ltl accordance with ASTM U ~434. 

Shorinq 

If workers must enter the excavation, it sl1all be evaluated, shored, sloped 
r·,r:~,·;:d -3.~1 r:equi_ced by Er-1 3 r~~-1-1 and~~;) CFR 1926 sec·tion 6~)0. 

*~~******************************k***********************k**************** 

NOTE: Dewatering can significantly increase the 
cost of a project involving the excavation of 
contaminated material and should be carefully 
considered during design. TM 5-818-5 Dewatering and 
Groundwater Control provides guidance on the design 
of dewatering systems. 

If water from dewatering operations will be allowed 
to discharge on or into the ground, an NPDES permit 
for dewatering is required. Reference the permits 
paragraph of Section 01355 ENVIRONMENTAL PROTECTION 
for permit requirements. 

************************************************************************** 

Surface water shall be diverted to prevent entry into the excavation. 
[Dewatering shall be limited to that necessary to assure adequate access, a 
safe excavation, prevent the spread of contamination, and to ensure that 
~ompact:_ ion requi remnnts can be met_] [No dewatering shall be performed 
'"U-.h(,\lt_ pt-ior approv21l ot the Conl:racting Oftic"r-1 

k***kkkAk***************~*****k******************************************* 

NOTE: Confirmation samples and analyses are used to 
verify cleanup criteria have been met. These test 
results should be of relatively high quality. For 
this reason, the designer should consider the 
regulatory requirements, the complexity of the 
monitoring needed, and quantitative Data Quality 
Objectives in determining the analytical methods 
specified. 

The number of confirmation samples must be baaed on 
the size of the excavation and regulatory 
requirements. For small excavations, a minimum of 
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one sample should be taken from near the center of 
the excavation (or where there is the highest 
potential for contamination). Additional samples 
may be oriented symmetrically relative to the center 
sample and the limits of the excavation. 

Many military facilities have base-wide sampling and 
analysis plans which have been approved by the 
applicable regulatory agencies. These plans may 
specify the number of confirmation samples which 
must be taken. 

For larger excavations, EPA 230/02-69-042 Methods of 
Evaluation and Attainment of Cleanup Standards 
provides guidance on the design of statistically 
baaed sampling intervals. 

With regulator approval, confirmation sampling and 
analysis may be accomplished using an averaging 
technique for comparison to cleanup criteria. This 
is bas8d on the fact that most soil risk exposure 
scenarios do not modal contamination as existir1g ir1 
discrete hot spots but as a more disperse 
phenomenon. Two ways to accomplish this averaging 
technique are to take discrete samples and average 
the data or by compositing rJample material before 
analysis. A composite sample typically consists of 
4 to 6 samples which are mixed together. One sample 
is then obtained from the composite sample for 
analysis. EM 200-1-3 provides guidance on 
compositing samples. Composite samples are not 
applicable to volatile organic contaminants because 
the compoaiting process will result in 
volatilization of contaminants. If composite 
samples are required, Section 01450 CHEMICAL DATA 
QUALITY CONTROL should be edited by a qualified 
chemist to describe procedures for compositing 
samples. 

Confirmation sampling at a site with radioactive 
contamination in surface soils or on building 
surfaces will be performed in accordance with the 
Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM), NUREG-1575, EPA 402-R-97-016. 
This manual is a guide for confirmation survey 
design (planning) and for data evaluation. Its 
primary purpose is to acquire legally defensible 
data concerning the post excavation residual 
radioactivity at the site to demonstrate that the 
site meets release criteria. 

*******•******~****************•****************************************j* 

The Contracting Officer shall be present to inspect the removal of 
con~aminated material from each site. After all material suspected of 
being contaminated has been removed, the excavation shall be examined for 
evidence of contamination. If the excavation appears to be free of 
contamination, field analysis shall be used to determine the presence of 
[ ] contamination using [a real time vapor monitoring instrument] 
[immunoassay field kits) [ ) Excavation of additional material shall 
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b<) .~e ciin::ctecl by t.he Cont:rJ.cti.nq Officer. l'.ft.e1 all sUSfkLLed 
c;:)ntaminaLed material. l.s removed, confirrnatjon samples shall be c-nJ ·1 t~eci 

,,,,['j dr:·:ll 1 t:••d for:- the fol.lcv1in] cc;n: '-linin:l:1ts: 

:;.u:tr'! l :.;ivll.l be co.U.ect:.ed dt " ;'Ieney of UlHc per .. r.··:· •'Ll 

j'i!UJi: t:I'-'tll t.l!e bottom [and each :Jf r.lk side w:".1.l:;] uc ac> cli.rc:,·:tH.l bj' L!Jr,, 

(::onl.cdctin'J Of.ficr3r. I\ minlrnu;n r)f one sample shall be collt::ct.e.J ft-nn' t·hr: 
bultum [and each side wall] of the excavation. Based on test results, the 
Contractor shall propose any additional excavation which may be required to 
remove material which is contaminated above action levels. Additional 
excavation shall be subject to approval by the Contracting Officer. 
Locations of samples shall be marked in the field and documented on the 
as·huilt drawings. 

3. S CONThMTNA'l'IW MATERIAL STORAGP. 

NOTE: For CERCLA sites, permits are not required to 
store hazardous waste in a stockpile. However, 
storage structures and conditions must be in 
compliance the Applicable, Relevant, and Appropriate 
Regulations (ARARs). For RCRA sites, permits are 
required to store hazardous waste in a stockpile. 
However, for RCRA sites, hazardous waste can be 
stored in a drum or roll-off unit for up to 90 days 
without a permit. 

For temporary storage of more than 90 days, dual 
containment of hazardous liquid and some hazardous 
solids may be required. Containment system 
requirements are described in 40 CFR 264.175. For 
stock piles that meet the definition of a waste 
pile, see 40 CFR 264.250. 

To provide secondary containment, tanks and roll-off 
units are sometimes stored on lined areas similar in 
design to what is described in paragraph Stockpiles. 

************************************************************************** 

r.t~,u·ric~l :3l!Jll be placed in u:ntpOt"i'lJ:y st.urage [immediat.Cl.]' ,<ftc·r 
r;;.:•:ilv<.i'.iunJ lafter treatment whi.lc ·:1waiti.nq test results] The f-'ll.y,,·in.J 
pl:tf,VJr;-t}.JhG dP.:":icribe acceptable~ mothod.c:l of materio1 storaqe. :;LcJJ-dqc \IIl its 
;;lH ll bi' in 'Jood condition and conutruct.t'd uf rnrJterials that c:n'' :·cmpac. ibl·~ 
with the material or liquid to be stored. If multiple storage units are 
required, each unit shall be clearly labeled with an identification number 
and a written log shall be kept to track the source of contaminated 
material in each temporary storage unit. 

J.~.l Stockpiles 

•************************************************************************* 
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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stockpile must be sloped and a sump should be 
provided. 

Scrim reinforced geomembranes are commonly specified 
for stockpile covers and liners. Due to their 
higher strength properties, scrim reinforced 
geomembranes can generally be thinner than 
non-reinforced geomembranes. 

For post treatment stockpiles, chemical testing is 
usually required to determine if material is 
contaminated or clean. Maximum stockpile size 
should be based on the required frequency of 
chemical testing. For example, if chemical tests 
are required at a frequency of one per 1,000 cubic 
meters (cubic yards), then stockpiles should be no 
greater than 1,000 cubic meters (cubic yards) in 
size. 

***********************************************************************~** 

·:rr,· 1<t:i ~~~:: ~-:11:_:::1 i Le ··:r~~n;_;t"J"tlct·c;:! tr:· i:~:<.;J:-\t·,_:; tj-_~r·.-::·•.1 -,:r:··Jlt-;·!11\ir\il'·-.· ·:[ ·1> 

Lf !rV t r:r.nJ!nt-:~nL 'The n;;::1.;·:ircurn ;·.~1'('/.:i<pil·:.: ~3izc .~;h.::Jl l.:c-:: ·!1i:; 

Ul\.·i..· ... t·~;. YLt1.d~;. :Jtcck.pilefJ oha} 1 ~ue constructc~d t.o inclncie: 

3. '). 2 

.·,) [n c;ll!i~rnicaJJy rt:::-.:i.st,_qiJL qcornc·mbra.nc: Jinor frt::(; ::.;L ltul.'·'::::.~ r:t!l<.i 

;,·Jt·.h~r d:::tma(j(~ _ 1-J.Jno--re·i nforced qccJrttt.::rnbran~::~ liner-{; :;:;h.J . .lt ~l1l'..';.~ .:1 

mi.nin:1lm th_ickne;:):3 ()[ ro.~_:.j ""-'~···--1 rnm. [20] J \n·i~.:~;. ~3cri 
?··einf~_;rcc;d ::.JU(Jm~:rnbranc: Ji1ter~) slrall. hdve ::·1 ll!.inirntlllt 1iJr:..'i9llt f )\J 

kg/100 square rnet''=rs. 40 lbs. per 1000 squar:e feet. 'The qroun<l 
IJurfacc, on which the geomembrane is to be placed shall be free of 
rocks greater than 12 mm 0. 5 lnches in diameter and any oU1e.r 
object 111hich could damage the membrane.] [Pavement shall be 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 ~n. 10 
mils. Scrim reinforced geomembrane covers shall have a minimum 
weight of 13 kg/100 square meters 26 lbs. per 1000 square feet. 
The cover material shall be extended over the berms and anchored 
or ballasted to prevent it from being removed or damaged by wind. 

c. Re.rms su:croundinCJ the stockpile, a mininHim of .:JUO rnrn 12 inc;lie:; 
r n height. Vehicle acceso points shall al.so he.' henrted. 

d. The liner system shall be sloped to allow collection of 
leachate. Storage and removal of liquid which collects in the 
stockpile, in accordance with paragraph Liquid Storag~. 

Roll-Off Un.its 

P.oll off units used to temporarily store contaminated mater-ial shall he 
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) [ J . Liquid which collects inside 
the units shall be removed and stored in accordance with paragraph Liquid 
Storage. 
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"LL Led from (~Xca;/a.L·icns and F3t<:)c}.pilr::s r;;lia.ll be t,crn~~,;):car1.\ 

: ; ' L i:. ell: L >!. l ~: I [ I 2 c l i c, : i1:: k :c;] r :; s g ;il 1 !l '' l ;; i 

;.-, l 

***•********************************************************************** 
NOTE: Additional samples are sometimes collected 
from excavated material to determine the 
contaminants present prior to treatment or disposal, 

Composite samples are often collected from 
stockpiled material. However, composite samples 
cannot be taken if the samples are being analyzed 
for volatile organic contaminants. 

At eites with radionctiVf...': ccntawina.L.ion, ex 1Jitu 
sampling of excavated material is typically 
performed to ensure that the material meets disposal 
facility acceptance criteria and, in some cases, to 
aosiot with the preparation of shipping papers. The 
ex-situ sampling regime is site-upecific. It is 
usually determined in consultation with the disposal 
facility and its regulatory agency. 

*************************************k************************************ 

G<l'nples uf stor:ed material shall be collected at a frequency of once ,,-,r 
Ctlbic meters. yards. Samples shall be tested for the following: 

Chemical Parameter Action Level 

Stored material with contaminant levels that exceed the action levels shall 
be treated [offsite, Analyses for contaminated material to be taken to an 
offsite treatment facility shall conform to local, state, and federal 
criteria as well as to the requirements of the trea~ment tacil ity. 
Doc:ument;at.ion of all analyseB performed shall be furnished to the 
Contcc~ctinq Officer. J\dditional sampling and analyOJcoc; Lo the ,;xt.cnl .. 
requir~d b~/ Lhe approved offBi_le Lrt~al~mc;nl, ~~L.or~:;1qe ur: di:--:;pu;-c;d1 (·TSL•l 

fadlity :Jha1.l be the r.·c;sponsibility ot t.hco C'nnt:1·actor and OJhaJ l be 
(p,rtonncd at. no i1cldit.iona1 cost tu tl1c CXJvcrnmf'nr.] [subject l~o "'PilnJ'JdL L)' 
the ConL.ract.ing Officer].] [unsiLe. T~:eatment cJhclll be in iu;c~Hdance '>li.th 

Sectiuu [ _I.) 

j '6. 2 Sampling Liquid 

************************************************************************** 
NOTE: Liquid should generally be tested for the 
same contaminants as are found in the contaminated 
solid material being ramoved. The frequency of 
testing should be determined on a site specific 
basis. Offsite disposal will generally require 
additional testing and analysis prior to disposal. 
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NPDES requirements must be considered for onsite 
disposal of liquids. 

***************************~********************************************** 

L.iquid culle,::tc>d from (excdvationn] [sl:otd'J'·· .. c;re;;wj [dc:cc,nt:.ounirtdLi.z,n 
f(·lr..:Ll.Lti~::sl shall be ~Jample.d at a i:.r:eq\..l(::nc~/ 'J.f: cncc for: e'Jf:"-:1··y [2, GOCJ 

L [500] gallons of liquid collected. <:la.mples shall be 
tested for the following: 

Che!lli.cal Paratneter Action Level 

Liquid with contaminant levels that exceed action levels shall be treated 
(offsite. Analyses for contaminated liquid to be taken to an offsite 
treatment facility shall confor·m to local, state, and federal CJ:iteria as 
well as to the 1:·equirements of the treatment facility. Documentation of 
all analyses performed shall be fur·nished to the Contracting Officer. 
Additional sampling and analysis to the extent requit'ed by the approved 
offsit:·? t:r·(:'d.Lm·:.:nt, stor:aqe: or diGpon;ll ('1'~::~0) faci1"it:y r<:~.•:ei~./.in'J l.tt~ ... : 

:n;J:·.,,-: J .. ,, :~:1:-:::Ll L:··· t·:ltt: I>~~:.;r.on~~.iil·;i.liLy r.hr_::: 0:\'li~.t.J,!'·t· .. ,:l .~!:•.1 ·.~l;_ •. ,l 
t~~- .. ·~t·f{ ni,:·:(.1 d~· !l'.:_-, a.:.L·Iit.ion.;11 C(.'St. t_,_) t:h:::· ;,_l'. .. '·~r.n:·:~;·:Ilt:.] l:;11t·, ··! ::~;·t~r .1.·\l 
chc C\.~~·d·ra::.:r.inq Office1·) .1 [ons.ite. l're.~..ttrnr:nL shall br~ i[l ;.icr.~ntcL:tr:v!.: >..;ith 

~)ecl~.inn ___ A__j.) 

3. b. J 

************************************************************************** 
NOTE: At some sites, samples are collected to 
verify the soil on which a storage unit is placed 
has not become contaminated. 

Sampling along any connecting pipelines that 
transport contaminated liquid may also be 
appropriate. A standard practice is to sample at 6 
m (20 foot) intervals under piping and at 
connections such as bends, elbows, or ~ees, 

******************************~******************************************* 

Samples f1:om beneath each storage unit shall be collected prior to 
construction of and after removal of the storage unit. Samples shall be 
collected at a frequency of one per each [ ___ ] square meters yards from a 
depth int.ec,r:>l of (0 to o .15] [ ] rn [0 to 0 5] ] fept and shall 
be test~d for the following: 

Chemical Parameter Action Level 

Basecl on test results, soil which has become contarn.inJtecl above ac:l.ion 

levels shall be removed at no additional cost to the Government. 
Contami.nat.ed mar_c:ria1 wh] ch is removed from beneath the sl_orar;e unit Dhall 
be hand1ed in accordance with paragraph Sampling of Stored Material. As 
directed by the Contracting Officer and at no addrtional 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. 

SECTION 02111 Page 16 



******************************************************************~***~*** 

NOTE: Regarding preestablished spill reporting 
procedures, the designer should consult CBMP-RT 
memorandum of 20 July 1995, Subject: Spill 
Reporting Procedures for USACE Personnel Involved in 
HTRW Projects. 

Evaluate whether a contingency plan is needed per 40 
CFR 262.34. This regulation is a potential 
requirement for large quantity generators of 
hazardous waste. At military installations, a plan 
ia typically already in place. 

************************************************************************** 

In the event of a spill or release of a hazardous substance (as dt!signated 
in 40 CPR 302), pollutant, contaminant, or oil (as governed by the Clil 
rollut ion Act (OPAl, 33 U.S .C:. ?.70 l et seq.), the Cont.rctctor slF• I I not if}• 
th•:) Con;:.t·,~cLinq Of(iceL~ .iJIWl·-~did~>-~.ly. Jf the! f;pi]] \~:zc~.:~-d .. :: t·_!p·: :-~: 1·:-1 

!'; 

~l··- i },. ~1 i !1 t:l1c- [l\C[{f, t_ i 1·~--~~: •·· :· i'; j '. 't :·i1t '(ltll l: 

f(; .imrnc::d i ;1t..e rer~ortirV.J dJid r:\)1)1 a ilJrtt•::..'iLL. [I\lHlt·.::l_Li ":tt_ C ·\n~l .·--~ i n:t!•:L 

dC;L .fl[~ 2.ih,':1.ll bf: Lakt:H1 t:o m i.n i:n i .... :.::: t~i1C (·~f r r_;t an:; ~-lp i .\ 1 (j{ }·, 

t>i :lUp ,;h,:ll. L lK' 
l':·> Jl ll ··~ t. .i (";r;;::;. ! ... ~:, 

i. 8 f3l\CKFJ I,LtNG 

ln ,:lc<:ot·u::lno:..:c~ •,If it· h ·ilJP l i Cd Lt~ i (·d(~J Zll 

di.LeCL\"~d IY·{ Lh~::. r_"U!JtJ. l inq Offi(>:'r, icli I 

t11.l 

ll:\.L 

'I 
L it·~~ 1 

t l ~ 

***********************i************************************************** 
NOTE: If allowed by the regulatory authority, field 
analyses should be used to reduce laboratory 
turn-around time and minimize the duration an 
excavation must be left open. 

After completion of backfilling, a 0.15 meter (6 
inch) layer of top soil is typically placed in areas 
that are not paved. The topsoil is placed in a 
single lift to the lines and grades shown on the 
drawings. Top soil and seeding requirements tJhould 
be described in a different section of the 
specification package. 

************************************************************************** 

'.fl. l Contirmation Test Results 

Excltv,::tti.ons shall. be backt.illr:;d immediat_el/ ctfter rtll c(~nl;-~:nina~." l 
mateuals have been removed and confirmation test~ rer;ul cs ha·-' tJCC:'!J 

appru•Jeci. Backfill shall be pla::::ed and compacted to Lhe 1 i ne ,111 1 :tt Jdv:c; 
clllU\vii on the drawings. 

3.8.2 Compaction 

********~***************************************************************** 

NOTE: The following paragraph outlines density 
requirements for in-place backfill. If the density 
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of the backfill is not critical, modify this 
paragraph by replacing the density testing 
requirements with procedural requirements for 
compaction. 

************************************************************************** 

i'.f;proved backfill shall be plac,c;d in lifU; v1itt1 a maximum .loose. t.llickneas 
nf [200] [ mm. [8] __ J inclu;;;. _c;oi 1 sball be compact,c;r:l t:c [9U) 

p·:-;r:cent: of [A~·;Tr·~l [J ()~=8! [J:~r:.'l'i'-1 :J .l::S')] m::~.:x:imum dr·y dcrl:..;it·.·/· r.:c~nsi.ty 

tescs shall be performed at a frequency 0t once per [9l0] J square 
rnt't.<:'rs [:tO,OOO] [ .. _J square feet per lift. A minimum of [one density 
test:] [ [ J d.~nsity tests] shall be performed on each lift of backfill 
placed. ~ield in-place dry density shall be determined in accordance with 
ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM 0 2922 is used, a 
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTH D 
2167. Test results from ASTM D 1556 or ASTM D 2167 shall govern if there 
is a discrepancy with the ASTM D 2922 test results. 

3.9 DISPOSAL REQUIREMENTS 

~********•********************•*********~***-***************************** 

NOTE: In addition to pruvreGs photuu, video tapes 
have been used at uome sites to record site 
activities. 

************************************************************************** 

[ _] copies of a Closure Repor·t shall be prepano,d and ~;ubmitted \•1it11in 
[J4] [ ) calender days of completing work at the site. The report 
shall be labeled with the contract number, project name, location, date, 
name of general contractor, and the Corps of Engineer:s District contracting 
for the work. The Closure Report shall include the following information 
as a minimum: 

a. A cover letter signed by a [responsible company official) 
[Professional Engineer registered in Lhe State of [ ) who is a 
responsible company official] certifying that all services 
involved have been performed i.n accordance with the terms and 
condit;ions of the cont.t·acl ducunv:nl::-; .u1cl regulatory t-equircnv::ont:>. 

b. l\ narrctti'J8 J.eputt. ln-:I,Jdirl'-l, Lut not: Ji.rnited to, Uv.: 
foJlo;viug: 

(l) site condiLions, CJ!"OUlld wc~tcJ clrc>vation, and cleanup 
critcnia; 

(2) cxcavat.ion lo•:JSi 

(3) field screening reading~c1; 

(4) quantity of materials removed from each area of 
contamination; 

(5) quantity of water/product removed during dewatering; 
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(7) sample coll.ec:t:ion d~lt.C! ,,:uch d:o Lim'" of cul J ,•,-1. i c.:; .:;:·, 
~·.hr>J ::J[ [Jl:'C~~e::t~/,:lt.i-::>n, 

(9) saurc~ of backfill 

d. Copies o£ all manifests and land disposal restriction 
notifications, 

e. Copies of all certifications of final disposal signed by the 
responsible disposal facility ofEicial. 

f. Wasce profile sheets. 

']. Sea if~ dLdwiliCJS :3hr.)\•l in~; 1 imi. Li3 ot e:,Jch :_::{,_:dvrJ_t :! <;n r irr,i.t_ (,i_ 

h. PLf)ljt.'I-2;-J~ PlFJL0 1jt",Jf.'h.':-.; 

: k·c.·um;·:nt .. · pt 0'-Jl·c:~·.;:; (; f t }>.:~ · ...... 
( 

11 

'u L C.> l 

k 

·,; i lll ll 
·;• I 

ph•.ll: O<J l: i\ plJ ~~ :du l 
·;I i n " lfllHil ' I ~-; 1.1 J 

I I ·,1: 

i 
1 t.·· ;hu·-~.:irl'J t-.hc· Locdl icn \.}:~ :.. 1:(· .3tl:,_···._l ,;f C(;nt ,~lllt.i.Lt·~~" ir·,:J 

F; 
1 j 11. 

~ l ~' I, ' 
' I I,' 

r->nt:rar~.: .. :r::/Pxit rodd, and auy oLli.cL tloL:?d"Jl(~ c~itc: C\lllditl.O!t:.J ~-i[l,:::,.~j i bt.~ 

t.akcll b•"fore work begins. i\tter work hai3 been cll".arted, dCLivitic:u 
at each work location shall be photographically Lecord~d [daily] 
[Wc3e~kly!. Photographs shall be a rninilllum o[ 7G.~: x J:-:7 u mm l x ,, 
inches and shall include: 

(1) Soil removal and sampling. 

(2) Dewatering operations. 

(3) Unanticipated events such as spills and the dii3covery of 
additional contaminated material. 

(·1) Contaminated matc;rial/vJater stnrage, handlin<J, t:reaL:rt<enL, 
ancl transport, 

((,'; :~ile or· \~a.::;k~spc:ci.[Ic 8rnpl~~·yc:..~ l-(::.HrJil·(·ll.UC/ dlld r);· 

rrot :·:ct·. i ()rJ. 

(61 E"lll placement and qrading. 

(7) Post·· con:,tcuction pllot:ograplls. Aft:e1· cornpl r Jutr e:t: 1k 

at ead\ site, the Lantracl'.cn :;hall take c1 1rrinimurn ot tmu 'Il<C'>!S ot 
each excavation site. 

A digital version of all photos shown in the report shall be inclt1ded with 
the Closure Report, Photographs shall be a minimum of 76mm by 127 mm 3 
inches by 5 inches and shall be mounted back-to-back in double face 
plastic sleeves punched to fit standard three ring binders. Each print 
shall have an information box attached. The box shall be typewritten and 
arranged as follows: 
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ProjecL Harne: Direction of View: 
I/)Cat:ic)n: Dat_,~ IT irne: 
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UVF•3100 Operating Manual 
Environmental Testing Solutions for all Sitelab Petroleum Hydrocarbon Applications 

Online @site-lab.com For Technical Support Call: © 2006 Sitelab Corporation Al l Rights Reserved 
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How Ultraviolet Fluorescence Technology Works ... 
Sitelab's portable Ultraviolet Fluorescence (UVF) technology is a very selective detection 
method . Aromatic hydrocarbons, which includes benzene, benzo[a]pyrene and other carcinogenic 
compounds found in petroleum, both excite and emit energy at specific wavelengths. Soil, sediment and 
water samples are first extracted in solvent using disposable test kits and the fluorescence response of 
each sample is then quantitated by the UVF-3100 analyzer on a linear, 5-point calibration curve using 
certified standards sensitive to the wavelengths of interest. 

The analyzer contains a 
UV Lamp which first 
energizes petroleum 

hydrocarbons. 

After solvent extraction, a 
sample is poured into a glass 
cuvette and placed into the 

analyzer for analysis . 

The UVF-3100 is fitted with movable optical 
Excitation & Emission filters used to detect 

gasoline range, diesel range and polyaromatic 
range compounds separately from one another. 

Accuracy & Lab Correlation ... 
• For maximum performance, select and use Sitelab Calibration 
Kits which are similar to the certified laboratory methods you 
are using for confirmatory analysis (see examples above). 

• If you do not know which laboratory method is going to be 
used for comparison, or no confirmatory lab analysis is planned 
for your application, use a Sitelab Calibration Kit that best 
matches the type or source of the petroleum contamination 
found on your site . If the type of contamination is unknown or 
may involve different types of petroleum contaminants, ask 
Sitelab which calibration products are the most suitable. 

• Use response factors to adjust and improve correlation to 
account for any technology differences (UVF vs. GC), sample 
homogeneity or other issues where the field screening results 
do not directly correlate . If the results are proportionately 
higher or lower, when compared to the lab, apply an 'average' 
response factor to the UVF concentrations. A new or different 
calibration kit may also be required . 
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Environmental Testing Solutions 
Test Soil & Water On-site 

for Petroleum Hydrocarbons 

Laboratory Setup Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
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Setup your Work Space ... 
- - ~u 1 

II ~~ ,.__;;-;--,&jiJ!~!I!!e-~-JIII 

Setup Work Space 

Before you begin, clear enough 
space to set up your 
b equipment. Work space 

be in a clean, dust-free 
having a temperature range 
35 to 100 degrees (F). 

Connect power cords to 
lyzer and plug into an electric 

Use the DC inverter if 
ng from a car or truck. 

Have your Sitelab 20 Sample 
IExtri'lc:tion Kits and Calibration 

rby (needed to begin). 

Solvent Dispenser Bottle 

• Fill the dispenser bottle with 
lm~>th;onnl solvent (HPLC grade). 

!between uses to avoid cross 
ronti'lmination. Pour/empty rinse 

into the waste cup. 

• Turn on using the on/off switch 
located in the back. A 600 

nd warm-up countdown is 
isplayed. Let the instrument 
nish it's warm up cycle at the 

beginning of each day or event. 

• If analyzer is already warmed 
up, press the "H/HOME" key at 

time to bypass the warm up 
uence and go to the HOME 

. The HOME screen is the 
main screen used for testing 

mples or starting a calibration. 

Open rear panel and check 
ercury vapor lamp. Be sure 

p is secure in socket and 
damaged after shipping . 
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Test Soil & Water On-site 
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e Extraction & Dilution Procedures ... 

Turn on scale. Place 
IPvtr»ction jar on top of 

. Tare weight to zero. 

• Measure 5 grams of soil 
(recommended) into jar 
using the metal spatulas. 
Weight should be within 
0.1 gram(+/-). 
10 grams may also be used, but 
clays or loamy soils may absorb too 
much solvent (added in the next 

it difficult to filter . 

• Using a plastic test 
tube, measure out 10 
mL of water and pour 
into extraction jar. 

• Hydrocarbons in your 
water sample may be 
floating on the surface. 
Before measuring out 
your sample, shake the 
sample first to ensure 
water is homogenized. 

Avoid testing Extracts! Only test 
<tracts if the sample has no odor 
R no yellowish color. 

Fill the solvent dispenser 
with methanol and 

out 10 mL of 
into a test tube 

d to extraction jar 
ing the soil or water 

Cap and tighten 
rs when finished. 

Shake soil extract jars for 
ral minutes, allowing 

mple time for the solvent 
dissolve the contaminant. 

a timer or wrist watch, 
nPr~ssary . Let extracts 

for several minutes 
rward. This avoids clogs 

the next step. 

• Shake water extract jars 
for ten to twenty seconds. 

Remove lid and suck up 2 to 
mL of extract from the jar's 

using a syringe. 

If syringe becomes clogged, 
jar sit a few moments 
jer to let mud and debris 

settle to bottom, leaving a 
clear extract layer on top. 

• Attach/screw a Sitelab Filter 
to the syringe and dispense 
contents back into test tube. 

• Open the lid on top of the 
l<malyzer. Pull out the black 

vette holder from the 
ptical filter cylinder. 

• Carefully place glass cuvette 
nto the holder, held in tight 

the leaf springs. Be sure 
avoid spills. 

• The cuvette 's position in the 
does not matter - all 

sides are identical. 

Label test tube with the 
ID and the dilution 

lrrP»tPn, Examples: 

if 10 mL of a water 
pie was extracted with 

mL solvent (50/50). 

10. Lower into Analyzer 

• Lower the cuvette holder 
back into the analyzer's 

ptical filter cylinder until 
ug between the grooves 

e to Next Step 
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Anan•.,<l!:!li le & Record Results ... 
r--pllll·--=--:---:i"--rl I lib . \ ~, I I .------

11. Wait for Reading 

• Close the lid. Always read 
mples from the HOME screen . 

• The analyzer will then display 
sample's concentration . 

• Allow a few seconds for the 
reading to stabilize. 

• Concentration units are shown 
"ppm" (default mode) 

12. Calculate Final Result 

• Multiply the reading on the 
display by the sample dilution 
being tested. 

• If you are testing a 100X 
dilution, for example, and the 
sample· reads "0.542 ppm," 
multiply the value by 100. The 
final result is 54.2 ppm. 

• Manually record test results 
the Test Result Record 

with each Sitelab 
!Extraction Kit. 

• If connected to a computer, 
m the HOME screen, press "D" 
keypad to send data. See 

Software' section for details. 

To view the sample's raw 
uorescence value, press "8" and 

• If the sample you're testing 
reads "OVER," the sample is 

bove the calibration range and 
larger dilution is necessary. 

• Empty ·out the test tube and 
prepare a higher dilution using 

e Extract and re-analyze . 

• If testing a 1,000X dilution, 
reads "OVER," pour out all 
ml and re-dilute tube to 

15. Non-Detect Readings 

Readings between zero and 
lowest calibrator should not 

reported. Prepare a smaller 
lution and re-analyze. 

Or report sample as "ND" by 
the dilution tested 

concentration of the 
calibrator. For example, 

100X sample reads below the 
.1 ppm TPH EDRO calibrator; 

100X x 0.1 = ND <10 ppm. 
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Environmental Testing Solutions 
Test Soil & Water On-site 

for Petroleum Hydrocarbons 

Setup Analyzer ... 

3. Enter Number of Stds 

• The UVF-3100 will display the 
number of standards you want to 
use to create the calibration 
curve. For best performance, 
ALWAYS use all 5 calibrators 
included with your Sitelab kits. 

• Enter "5" then press "ENT". 

Note: If you choose to perform a quick, 
1-point calibration , be sure to use the 
highest calibration standard . 

Cali6ration Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
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4. Start with Highest Std 

• You must analyze the highest 
concentrated standard first, each 
time you start a new calibration. 

• The UVF-3100 displays the "Hi 
Std Cone." from the previous or 
current calibration. 

• Press "1" if value is OK (if you 
are re-calibrating to the same 
analysis). Otherwise, press "9" 
to change it. 

Start a New Calibration ... 

rn on analyzer. Let warm up 
necessary. Confirm the lamp 
on by sliding the optical filter 
inder out and looking down 

chamber (blue light should 
· ;ible). Return/align cyli 
to proper slot (A, B, Cor D) 

• Start a new calibration from 
e HOME screen. Press "ENT" 
m the HOME screen and Press 
for Calibration. 

5. Changing the Hi Std? 

• After pressing "9", enter the 
new Hi Std concentration 
(printed on the Calibrator) and 
then press "ENT." 

• Press "1" to OK and accept the 
new concentration value you just 
entered. Examples: 

VPH or GRO use: 10 ppm 
TPH-Oil use: 15 ppm 
TPH-EDRO use: 5 ppm 
EPH or PAHs use: 1.5 ppm 

I!=- I r;.=..=l 
t-I'I'IE ~ 

[_ITIB .... 

2. Enter the Max Range 

The Max Range setting appears. 
This sets the upper limit of the 
calibration curve. Enter the 
value listed with your Calibration 
Kit or use the following: 

Max Range Values to Use: 

Enter "12" for GRO, VPH, BTEX 
Enter "20" for TPH-Oil 
Enter "6" for TPH-EDRO 
Enter "2" for EPH and PAHs 

6. Pour Hi Std into Cuvette 

• Carefully place cuvette into 
the cuvette holder. Be sure to 
avoid spills. Use tissue wipes to 
clean the outside glass from any 
liquids/fingerprints, if necessary. 

2. Max Range - Continued 

• Press " 1" if Max Range is OK 
or "9" to change it. 

• When pressing 9, type in the 
new Max Range concentration 
and then press "ENT." 

• Press "1" to accept the new 
Max Range you entered and go 
to next step. 
Make a mistake? Press the " ESC" key at 
any time during the calibration process to 
abort and retum to the HOME screen . 

7. Insert Hi Std, Press<*> 

• Lower the cuvette holder back 
into the optical filter cylinder 
until snug . 

• Be sure the handle's arrow 
shaped handle is aiming at the 
silver dot located to the left of 
. lid. 

• Next, close the lid and press 
asterisk key <*>. 

Continue to Step 8 
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Environmental Testing Solutions 
Test Soil & Water On-site 

for Petroleum Hydrocarbons 

8. Sensitivity Set Value? 

After you press the <*> key, 
do not open the lid. The analyzer 
adjusts it's sensitivity based on 
the concentration of the high 
standard. Once the sens factor 
is "set," the analyzer measures 
the Hi Std for several seconds. 
When finished, it will prompt you 
to enter the next standard. 

Refer to the Calibration Kit Certificate or 
see Step 15 below for Sensitivity Set 
values to exoect durinq calibration. 

• Analyze the 3'd, 4th and 5th 
ibrators the same way as the 
Std. 

• Be sure to change and enter 
correct concentration for the 

librator each time. 

• After testing #5 Std, the 
••m;,lv7er will prompt you to 

a Blank, where clean 
m~>thanol solvent is used to 

the instrument. 

Calibration Instructions 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 
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• Open the lid, pull out the 
holder and carefully 
cuvette. Pour the Hi Std 

into it's test tube. Do not 
rd (calibrators are reusable) 

• Rinse the cuvette several times 
solvent so that the next 

brator you use, which will be 
in concentration, will not 

cross-contaminated. 

• Rinse the cuvette with solvent 
invert onto tissue wipes to 

rain any excess liquid left over 
the #5 calibrator. 

• Fill cuvette 3/4 full with a clean 
of solvent and place into 

;,n;,lv7Pr as before. 

• After completing the Hi Std, 
nalyzing standards 2, 3, 4 and 

5 can be done in any random 
order you choose. 

• To save time, use your lowest 
calibrator as the #2 Std and 

go up. This avoids having 
rinse the cuvette each time, 

as the calibrators increase in 
concentration and thus will not 
cross-contaminate each other. 

When finished, the HOME screen 
appears and is now ready for 
sample analysis. The curve is 
electronically stored in memory. 
If connected to a computer, 
press "ENT" then "D" to send 
calibration data to Test Report. 

Diagnostic Check 

Fill the cuvette 3f4 full with the 
calibration standard and 

into UVF-3100 as before. 

Press "9" to change the value. 
in the new value printed on 

tube, press "ENT" and then 
1" to OK. 

If you forget to change the 
lue, an error may occur and 

will need to start all over. 

• Insert the #2 Std into the 
!analyzer, close the lid and press 

e <*> key as before. 

• When the analyzer is finished 
calls for the #3 Std, it is 

now safe to open the lid. 
Remove the 2nd calibrator and 
pour back into it's test tube. 

• Invert cuvette onto tissues to 
rain any excess liquid. 

Controls to Perform ... 
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• After the installation 
finished , your deskto 

pears . Remove the 
from computer. 

error occurs or no 
is received, check 

Sitelab folder for 
files. 

3. Check/ Modify the Communication Settings ... 
About the Sitelab Interface Driver ... 

The Interface Driver is a program which receives 
all the raw data coming from the instrument. 
Computers with different operating systems are 
configured differently from one another. As 
such, after installing the Sitelab software, check 
the Communication Settings on your computer 
to make sure the data will be received correctly: 

~,-~. -Sitelab 
UVF-3100 

• Open the Interface Driver by clicking on the icon. Go 
to "Com Setup" found in the Interface Driver's Options 
Menu and click "Communications Setup." 

• Parity must be set to None, Baud Rate set to 9600 and 
Data Bits set to 8. Adjust these settings if necessary. 

• Up to 9 Com Port options are listed. Switch/change 
the Com Port, if necessary, to accommodate the serial 
cable or USB connected to your computer. 

+ 
C... Poot 

8-R• 

D ... Bib 

p.,q 

IL.~. 

[tot.t I .::] 

[!!GOO 3 
Ja :::J 
JNone :::J 

)( 

• The Driver's white window 
box will display the raw data 
received from the UVF-3100. 

• Click here to keep the 
Interface Driver open, but 
out of view (minimize). 

• Be sure to close the 
I nterface Driver prior to 
opening a new UVF Guide. 

nnect it to the male 
utlet of your 

• Compatible with new 
puters that only 

have Universal Serial 
Bus (USB) ports. 

mputer's serial port. I• Sold Separately, 

• Connect the other 
of the cable to the 

ale outlet on the 
of the UVF-3100. 

Product No. 3100USB 

• Includes Sitelab CD, 
USB cable, USB driver 

and installation 

_n RLn-tine error '282': 

No forei71 ~~responded toe DOE ~e 

~ 

Run Time Errors? 

•If you experience a Run Time Error 
when sending data from the analyzer, 
the Interface Driver is on, but the 
UVF-Guide test report program you 
are using was either closed or you are 
trying to send the data to an Excel file 
that has a different name. 

• If a Run Time Error occurs, close out 
the Interface Driver and any Excel 
files. Start over by clicking onto the 
Sitelab icon on your desktop. 
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Send Calibration Curve to Test Report ... 
• Sending a new or current calibration curve 
from the UVF-3100 to the Test Report can be 
performed at any time as long as the software 
is running and the cable is connected. 

• Starting from the HOME screen, press "ENT" 
so that the "l.Setup 2.Calibration" screen is 
displayed and then press the "D" key. 

Your computer will then indicate "New 
Standards Received." Click OK if you want to 
replace the example calibration curve in the 
Test Report with the actual calibration data 
from the instrument. · 

• Press the "H/HOME" key to return to the 
HOME screen. Do not press "2" unless you 
want to re-calibrate. Once you click OK, the 
instrument's concentration and fluorescence 
response values for all 5 Calibrators and the 
Blank will be placed into the Test Report and a 
linear curve will be generated for visual 
observations. 

~ 
~ 

A,.....telcaiilw..._ ........ .._teeeMd. 
Click OK. .. ..,..._....,._ alilulilnill T ... R.part: 

r t.ada~M~tttionGt.a? 

jrc;;;;-1~ 

Extonclod --.. Orpnk ···--An~._. ... u.a. EDftOC-.c:.ArD.-.c.~lol, .. di!Mnl:&.,_, 

----

:: -· -
Note : Refer to the Manual 's Software Section, available on the Sitelab CD-ROM, for instructions in using the 
"Multi-Calibration Guide" feature. 

Saving & Editing your Test Report ... Send Sample Data to Test Report ... 

The Test Report wil l 
display 1f a sample IS 

above or below the 
callbrat10n range 

• Send sample results from the UVF-3100 to 
the computer by pressing the "D" key from 
the HOME screen at any time. Be sure the 
sample is inside the instrument with the lid 
closed before doing so. 

• Your computer will then indicate "New 
Sample Received" and ask you to enter the 
sample ID and dilution factor - Important! 

• Once you name the sample and type in the 
appropriate dilution being tested, press enter. 
The sample's data is placed into the Test 
Report and the final result is calculated (on 
the right hand side in red). Then, continue to 
the next sample. If you make a mistake, click 
onto the worksheet and manually enter the 
information . 

..--..-..Orpnk. ___ .... _ 

......_,.. BlRCC1~ ......... 1rthl,..._.& .... --
----

~.p:--



Environmental Testing Solutions 
Test Soi l & Water On-site 

for Petroleum Hydrocarbons 

.. .. I · ~ I ... ·- ·-

Software Test Report Programs 
for Sitelab UVF•3100 Petroleum Hydrocarbon Applications 

Online @site-lab.com For Technical Support Call: ©2006 Sitelab Corporation All Rights Reserved 
Toll Free 877-SITELAB or Dial (USA) 978-363-2299 UVF-3100 Standard Operating Procedures Version 6.0 

O.CIO 

I 
O.CIO 

000 ... 
O.CIO ... 

~--[ O» I I "" 0.00 

Enter the sample's identilication end dilution lector (if ....,): 

Sample ID Of description • (0.1 ppm Diesel Fuel 

D~ution Feclm .J1 
i:i====l 

UVF Run a Ji-11-----1 
UVF Raw Fluorescence 1;.:<2~1 . ..:.94-----1 

Sample Concentration . 1:.;(0;...0;,;3_1 ___ .....1 

fMho (loe~ i< l f tl lf.. ll<e" ' llul!l 

~.., .. , ...... ,,R,. .. u R , , .. ._. l.,.le<J I>o·,.un .... 

I 
.. 

II~- __ j_l 1M ... t............ 11.4 Ltl .... 
..':..-:::.':.__ ________ :: .., .... .... .... 
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Questions and answers to common problems you may be experiencing ... 
Software Installation; 

Problem; My CD doesn't run when I 
put it into my computer. 

Solution; The CO's auto start feature 
isn't working . Go into My Computer 
and manually open the 
"Sitelabinstaii.EXE" file. 

Problem; Files are missing. Only the 
Sitelabinstall file was downloaded. No 
other files were installed, including the 
Excel UVF Guide files . 

Solution; In the f irst " File Download " 
screen, click "Run this program from 
its current location. " Do not choose 
"Save this program to disk." 

Problem; No data is received when 
using the USB Serial Adapter. 

Solution; Open the Interface Driver 
and go to the Com Setup feature 
under the options menu. Change the 
Com Port setting and re-try . 
Use the "HyperTerminal " feature on 
your computer as an alternative 
method to receive data. See the 
instructions included with your Sitelab 
USB Serial Adapter for details. 

Computer Connection; 

Problem; Cable is connected from 
UVF-3100 to computer. But when I 
press "D" nothing happens, no data is 
sent. 

Solution; Interface Driver and UVF 
Guide Programs must QQlli be open. 

Problem; I get a " Run Time Error" 
when pressing D. 

Solution; The Interface Driver 
program crashed, as the UVF Guide 
program was either closed or saved 
under a new name. Close down both 
programs and start over again . 

Problem; When I press "D" to send 
data, the computer displays very 
strange or scrambled data. 

Solution; Go to Com Setup in the 
About menu found in your Interface 
Driver. Set Parity to "None." 

Problem; Pressing "D" on the 
analyzer's keypad isn't sending 
calibration data. 

Solution; From the HOME screen, 
press "ENT" to go to the " !.Setup 
2.Calibration" screen . Now press D. 
Press " H" to return to the HOME 
screen . 

UVF-3100 Calibration; 

problem; I get a "Bad Cal " error 
during or after the calibration process. 

Solution; Press "ESC" and then "1" to 
Abort. Start calibration over again . Be 
sure you type in the correct 
concentrations for all 5 Calibrators, 
including the Max Range value. Check 
if the correct optical filters (Slot A, B, 
etc.) are aligned properly next to silver 
dot to the left of the lid . 

Problem; I get "ErrorS: Blk reads> 
Std#" message when calibrating . 

Solution; The solvent you are using 
for the Blank fluoresces higher than 
one of the calibration standards. Be 
sure the methanol you are using is 
clean and the glass cuvette is 
thoroughly rinsed after testing the 
calibrators. If you try and recalibrate 
the analyzer and the Blank still creates 
an error, you may need to prepare 
new calibrators using your solvent and 
the Reference Standard supplied with 
your calibration kit. Refer to the 
product certificate for preparation 
instructions. By making new 
calibrators using your solvent, any 
methanol interferences will be zeroed 
out the next time you calibrate. 

Refer to the Quality Controls listed in 
the Calibration Instructions page for 
additional information. 

UVF-3100 Sample Analysis; 

Problem; Sample has no reading, or a 
negative reading, when inside the 
chamber. 

Solution; Check the alignment of the 
cuvette holder. Be sure the arrow 
shaped handle points to the silver dot 
to the left of the lid. The lid must also 
be closed when reading samples. 

Problem; Sample readings drift slowly 
over time and do not settle. 

Solytjon; Confirm the analyzer is 
properly calibrated by testing one or 
two of the calibration standards as if 
they were samples. If the calibrator 
concentrations are off and/or the 
readings drift, recalibrate the analyzer. 
Before doing so, however, visually 
inspect the curve by downloading the 
calibration data to a computer using 
the software. Be sure you are using 
the correct optical filters and that the 
optical filter cylinder is aligned 
properly . In addition, confirm the UV 
lamp is on by sliding out the optical 
filter cylinder. A blue light should be 
visible from down inside the chamber. 

Refer to the Quality Controls listed in 
the Sample Testing Instructions page 
for additional information. 
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Using the digital scale and 
spatulas, weigh 5 grams of 
soil into an extraction jar 
(within +/- 0.1 gram) 

Testing Water? 

Using a plastic test tube, 
measure out 10 mL of 
water sample and add 
to extraction jar. 
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Choose a certified Sitelab 
Calibration Kit for your 
application : 

Cal Kit & Emission Optics 
GRO/BTEX Slot B 
Total PAHs/EPH Slot A 
TPH-EDRO Range Slot A 
TPH-Qil Range Slot A 
Target PAHs Slot D 
Or ask about custom kits avail 

the dilution made in 
4 into the glass 

. Cuvette needs 
be about 3f4 full. Use 

wipes to clean 
e glass to remove 

lfinnPrnrints and liQUidS. 
refully slide 
into the black 
holder. Be sure 

with solvent into a 
jar between 

.-.,.mn•es or calibrators. 
upside down onto 
wipes to drain. Fill 

clean methanol and 
lanalv7e when prompted 

of each calibration. 
for value to stabilize 

pressing zero. 

riodically check the 
lralibration curve for drift 

nd linearity by testing 
or two standards as if 
were samples, 

lud ing the methanol 
blank). To view curve 

nd report test results, 
ownload data using 
itelab UVF3100 software 
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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 Department (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 

compositional assumptions table was obtained from the Massachusetts Department of 
Environmental Protection guidance document Implementation of the MADEP VPHIEPH 
Approach (October 3 I, 2002). TPH toxicity was based only on the weighted sum of the toxicity 

ofthe hydrocarbon fractions listed in Table I. 

Table I. TPH Compositional Assumptions in Soil 

Petroleum Product Cli-C22 Aromatics C9-CI8 Aliphatics CI9-C36 Aliphatics 

Diesel #2/ new crankcase 60% 40% 0% 
o i I 

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

#3 and #6 Fuel Oil 70% 30% 0% 

Kerosene and jet fuel 30% 70% 0% 
----- ~~~~-----

Mineral oil dielectric 20% 40% 40% 
fluid 

----- ---------- ----- ·-·-··-----~ 

Unknown oil' 100% 00' !o oo; 
'0 

----~-- ------- -------- ---·-- -~------~~-~ -~-~----

Waste Oil" 0% 0% 100% -, ----- ------

Sites vvith oil ti·om unknown sources must be tested t(>r volatile organic compounds (VOCs), semi-volatile organic 
compo~l!lds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The Tf'l~l guide! incs in Table 2 me not designed to be rrotecttve of exposure to these const.ttuents therefore 
they must be :ested for, and compared to, their individual NMED soil screening guidelines. 
b 

Compositiottal assumption for waste oil developed by N 1\1 FD is based on review of chromatographs of several types 
of waste oil. Sites with wostc oil must be tested f(Jr VOCs, SVOCs, metals, and PC Lis to determine if other potentially 
toxic constituents are present. The TPH guidelines 111 Table 2 are not designed to be pmtective of exposure to these 
constituents therefore they must be tested f(Jr. and comporecl to, their indiv iclucll NMEO soil screening guideltnes. 
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A TPH screening guideline was calculated for each of the types of petroleum product based on 
the assumed composition from Table I 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 I applies if contamination exists in only soil and 
groundwater. The MADEP VPH/EPH further divides groundwater into standards. Standard 
GW-1 applies when groundwater may be used for drinking water purposes. GW-1 standards are 
based upon ingestion and use of groundwater as a potable water supply. The TPH screening 
guidelines for sites with potable groundwater are presented in Table 2a. 

Table 2a. TPH Screening Guidelines for Potable Groundwater (GW-1) 

TPH 

Concentration in 

Residential Direct 
Industrial Groundwater (mg/L) 

Petroleum Product 
Exposure (mg/kg) 

Direct Exposure 
(mg/kg) 

Diesel #2/crankcase 520 1120 1.72 
oil 
#3 and #6 Fuel Oil 440 890 1.34 

Kerosene and jet 760 1810 2.86 
fuel 
Mineral oil 1440 3040 3.64 
dielectric fluid 

a 200 200 0.2 
Unknown oil 

b 2500 5000 Petroleum-Related 
Waste Oil 

Contaminants 
Gasoline Not applicable Not applicable Pctroleum-Re Ia ted 

Contaminants 
' 
Sites with oil 1i·om unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 

compounds (SYOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for. and compared to. their individual NMED soil screening guidelines. 
b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially 

toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines. 

The second standard is GW-2, which is applicable for sites where the depth to groundwater is less 
than I 5 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 200 I). The GW-2 screening guidelines ONLY apply for the 
evaluation of inhalation exposures. If potential ingestion or contact with contaminated soil and/or 
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groundwater could occur, then the screening guidelines provided in Table 2.a should be applied. 
Table 2.b lists the TPH screening guidelines for the inhalation scenano. 

Table 2b. TPH Screening Guidelines- Vapor Migration and Inhalation of Groundwater 
(GW-2) 

~----------------··----·~-~-~----~---,-

Petroleum Product 

Diesel #2/crankcase 

TPH 

Residential Direct 
Exposure (mg/kg) 

880 

Industrial 
Direct Exposure 

(mg/kg) 

2200 

Concentration in 
Groundwater (mg/L) 

30.4 

oil ______ ----+----------j------------·---1 

#3 and #6 Fuel Oil 860 
·~---\-------··--

Kerosene and jet 940 
fuel 

1560 Mineral oil 
dielectric fluid .:_:__:.:___ __ +----·----·---·· 

800 

2500 

2150 

2350 

3400 

2000 

5000 

35.3 

15.7 

I 0.4 

50.0 

Petroleum-Related 
Contaminants 

~----- ----t------·····~--~--+----~~----t-~--~---:----

Petro leum- Rc lated Not applicable Not applicable 
Contaminants ---------.. 1__~~-----.--·--___JL__ ___________ __j_ ____________ _ 

Sites with oil ti·om 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 Tf'H guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for. and compared to, their individual NMED soil screening guidelines. 
b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and f'CBs to dete1·mine if other potentially 

toxic constituents are present. The TI'H 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 gui~1es:.._ __ _ 

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the 
snecning guidelines from Tables 2a and 2b specified for waste oil, because this type of hydraulic 
fluid is composed of approximately the same range of carbon fractions as waste oil. However, 
these hydraulic fluids often contain proprietary additives that may be significantly more toxic 
than the oil itself; these additives must be considered on a site- and product-specific basis (see 
ATSDR hydraulic nuicls profile reference). Use of ::~lternate screening guideline values 
requires prior written approval fr·om 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 give11 in Table 3 because the TPH screening levels are NOT 
designed to be protective of exposure to these individual petroleum-related contaminants. Table 
3 petroleum-related contaminants screening levels are based on the New Mexico Environment 
Department soil scrcenrng levels (SSLs) released 111 February 2004. 

The list of petroleum-related COIJtaminants does not include polyaromatic hydrocarbons (PAHs) 
with individual screening levels that would exceed the total TPII screening levels (acenaphthene, 
anthracene, flouranthene, floure:1e, and pyrene). In addition, these TPH screening guidelines are 
based solely on human health, not ecological risk considerations, protection of surface water, or 
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potential indoor air impacts from soil vapors. Potential soil vapor impacts to structures or utilities 
are not addressed by these guidelines. Site-specific investigations for potential soil vapor impacts 
to structures or utilities must be done to assure that screenings are consistently protective of 
human health, welfare or use of the property. NMED believes that use of these screening 
guidelines will allow more efficient screenings of petroleum release sites at sites while protecting 
human health and the environment. Copies of the references cited below are available on the 
MADEP website at http://www.state.ma.us/dep/bwsc/vph_eph.htm and the NMED website at 
http://www. nmenv .state.nm. us/H WB/gu idance. htm I. 

Table 3. Petroleum-Related Contaminants Screening Guidelines 

Values for Direct Exposure to NMED NMED DAF 
Petroleum-Related Soil a b 

Contaminants 
DAF 20GW 1 GW 

NMED NMED protection protection 

residential SSL Industrial (mg/kg in (mg/kg in 

(m!!:/kg) SSL (mg/kg) soil) soil) 

Benzene 2.70E+01 7.36E+Ol 2.83 E-02 1.41E-03 

Toluene 2.48E+02 2.48E+02 6.80E+OO 3.40E-Ol 

Ethyl benzene 1.06E+04 2.54E+04 1.05E+Ol 5.25E-Ol 
c 

1.32E+02 1.32E+02 1.01 E+Ol 5.07E-01 Xylene 

Naphthalene 7.19E+Ol 9.83E+Ol 3.93E-O I 1.97E-02 

2-methyl naphthalene d d d d 

l.OOE+03 2.50E+03 --- ---
Benzo( a)anthracene 6.21 E+OO 2.34E+Ol 1.1 OE+OO 5.49E-02 

B enzo(b )fl uoranthene 6.21 E+OO 2.34E+OI 3.40E+OO 1.7E-01 

Benzo(k)fl uoranthene 6.21E+Ol 2.34E+02 3.40E+Ol 1.70E+OO 

Benzo(a)pyrene 6.21 E-01 2.34E+OO 6.12E+OO 3.06E-01 

Chrysene 6.21 E+02 2.34E+03 1.1 OE+02 5.49E+OO 

Dibenz(a,h) anthracene 6.21 E-01 2.34E+OO 1.05E+OO 5.24E-02 

lndeno(l,2,3-c,d) pyrene 6.21 E+OO 2.34E+OI 9.58E+OO 4.79E-01 
' 

OAF- Dilution Attenuation Factor 
b 

For con laminated soil in contact with groundwater 
c 

Based upon total xyknes 
d 

No NM ED value available, value taken tl·om MADEP 2002 

References 
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SECTION 02770A 

CONCRETE SIDEWALKS AND CURBS AND GUTTERS 
03104 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for concrete sidewalks and curbs and 
gutters. 

Comments and suggestions on this guide specification 
are welcome and should be directed to the technical 
proponent of the specification. A listing of 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR). 

Use of electronic communication is encouraged. 

This guide specification includes tailoring options 
for sidewalks, and curbs and gutters. Selection or 
deselection of a tailoring option will include or 
exclude that option in the section, but editing the 
resulting section to fit the project is still 
required. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

PART 1 GENERAL 

************************************************************************** 
AND=GUTTERS> slpublic.html> AND=GUTTERS> 

slpublic.html>NOTE: This specification may be 
adjusted to cover separate curbs and gutters or 
combination curbs and gutters. This guide 
specification will not be used for integral or 
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monolithic curbs of concrete pavement or for curbs 
and gutters for bridges. 

************************************************************************** 

1.1 REFERENCES 

************************************************************************** 
NOTE: Issue (date) of references included in 
project specifications need not be more current than 
provided by the latest guide specification. 

************************************************************************** 

The publications listed below form a part of this 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) 

AAS!ITO t1 182 (1991; R 2000) Burlap Cloth t'1ade from ,Jute 
or Kenaf 

ASTM INTERNATIONAL (ASTM) 

ASTM A 18:, 

ASTM A 61'>/A 615M 

ASTM c l!J:l/C 14 3t·1 

ASTM c 17' 

ASTM c 172 

ASTM c: 173 

ASTM C: 231 

ASTt1 C 31/C 3ltvl 

ASTt1 C 920 

ASTM D 1751 

(2002) Steel Welded Wire Reinforcement, 
Plain, for Concrete 

(2003a) Deformed and Plain Billet-St(~el 
Bars for Co~crete Reinforcement 

(2003) Slump of Hydraulic Cement Concrete 

(2003) Sheet Materials for Curing Concrete 

(1999) Sampling Freshly Mixed Concrete 

(l994ael) Air Content of Freshly Mixed 
Concrete by the Volumetric Method 

(2003) Air Content of r'reshly Mixed 
Concrete by the Pressure t1ethocl 

(2003) Liquid tvlembrane-FormincJ Compounds 
for Curing Concrete 

(2003a) tJ!ak.ing and Curing Concrel<c· Test 
Specimens in the Field 

(2002) Elastomeric ,Joint Sealants 

(1999) Preformed Expansion ,Joint F'iller 
for Concrete Paving and Structural 

Construction (Nonextruding and Resilient 
Bituminous Types) 
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ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction 

ASTM D 5893 (1996) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements 

1.2 MEASUREMENT FOR PAYMENT 

************************************************************************** 
NOTE: The MEASUREMENT FOR PAYMENT and BASIS FOR 
PAYMENT paragraphs will be deleted if the work 
covered by this section of the specifications is 
included in one lump-sum contract price for the 
entire work covered by the invitation for bids. 

************************************************************************** 

1. 2. 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>l.2.2 
Gutters 

Curbs and 

The quantities of curbs and gutters to be paid for will be the number of 
linear meters feet of each cross section constructed as indicated, measured 
along the face of the curb at the gutter line. 

1.3 BASIS FOR PAYMENT 

1.3.1 Sidewalks 

Payment of the quantities of sidewalks measured as specified will be at the 
contract unit price per square meter yard of the thickness specified. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>l.3.2 
Gutters 

Curbs and 

Payment of the quantities of curbs and gutters measured as specified will 
be at the contract unit price per linear meter foot of each cross section. 

1.4 SUBMITTALS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
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submittal requires Government approval. 
submittals are already marked with a "G". 

Some 
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. 

************************************************************************** 

Covernmen~ approval is requirr~d Ior submittals with a "C;" designat.ion; 
submittaL> 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 PROCEDURES: 

SD-03 Product Data 

Concrete 

Copies of certified delivery tickets for all concrete used in 

the construction. 

SD-OE Test Reports 

Field Quality Control 

Copies of all test reports 1-1ithin 24 honrs of completion of the 
test. 

1.5 WEATHER LIMITATIONS 

1.5.1 Placing During Cold Weather 

Concrete placement shall not take place when the air temperature reaches 5 
degrees C 40 degrees F and is falling, or ls already below that point. 
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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. 

1.5.2 Placing During Warm Weather 

The temperature of the concrete as placed shall not exceed 30 degrees C 85 
degrees F except where an approved retarder is used. The mixing water 
and/or aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature. The placing temperature shall not exceed 35 degrees C 
95 degrees F at any time. 

1.6 PLANT, EQUIPMENT, MACHINES, AND TOOLS 

1.6.1 General Requirements 

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times. The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified. Use of the equipment shall be 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 
Equipment 

Slip Form 

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass. 

PART 2 PRODUCTS 

2.1 CONCP.ETE 

Concrete shall conform to the applicable requirements of [Section 03300A 
CAST-IN-PLACE STRUCTURAL CONCRETE] [Section 02753A CONCRETE PAVEMENT FOR 
AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS] [Section 02754A CONCRETE 
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PAVEMENTS FOR SMALL PROJECT] except as otherwise specified. 
have a minimum compressive strength of 24 MPa 3500 psi at 28 
size of aggregate shall be 37.5 rrun 1-1/2 inches. 

Concrete shall 
days. t'laximum 

2 .1. 1 Air Content 

************************************************************************** 
NOTE: The air content specified is for concrete 
that will be subjected to freezing weather and the 
possible action of deicing chemicals. In climates 
where freezing is not a factor but where air 
entrainment is used in local commercial practice to 
improve the workability and placeability of 
concrete, concrete having air content percent of 4.5 
plus or minus 1.5 percent may be specified as 
Contractor's option to non air-entrained concrete. 

************************************************************************** 

Mixtures shall have air content by volume of concrete of 5 to 7 percent, 
based on measurement_s made inunediately after discharge from the mixer_ 

2.1.2 Slump 

************************************************************************** 
NOTE: 'The desired slump will be inserted. 
Suggested limits are 75 mm (3 inches) plus or minus 
25 mrn (1 inch) for hand placed concrete or 25 mm (1 
inch) plus or minus 10 mm (1/2 inch) for slipformed 
concrete. 

************************************************************************** 

The concrete slump shall be :)0 mm plus or minus 25 mrn 2 inches plus or 

minus 1 inch where determined in accordance with ASTM C 143/C 143M. 

2.1.3 Reinforcement Steel 

************************************************************************** 
NOTE: Reinforcement steel normally will not be 
required for curb and gutter construction. Where 
conditions exist that make it advantageous to use 
reinforcement steel, the reinforcing steel details 
will be indicated, and the following paragraphs will 
be included in the contract specification. 

************************************************************************** 

Reinforcement bars shall conform to ASTM A 615/A 615M. 
reinforcement shall conform to ASTM A 185. 

2.2 CONCRETE CURING MATERIALS 

2.2.1 Impervious Sheet Materials 

Wire mesh 

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque. 
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2.2.2 Burlap 

Burlap shall conform to AASHTO M 182. 

2.2.3 White Pigmented Membrane-Forming Curing Compound 

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2. 

2.3 CONCRETE PROTECTION MATERIALS 

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine. At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable. 

2.4 JOINT FILLER STRIPS 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>2.4.1 
Joint Filler for Curb and Gutter 

Contraction 

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard. 

2.4.2 Expansion Joint Filler, Premolded 

************************************************************************** 
NOTE: Either type of joint sealer may be specified 
if determined necessary by the Contracting Officer 
and the inapplicable publication removed. Joint 
sealing material may be omitted where sealing of 
expansion joints is not deemed essential or 
advisable. 

************************************************************************** 

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752, 13 rnrn 1/2 inch thick, unless otherwise indicated. 

2.5 JOINT SEALANTS 

Joint sealant, cold-applied shall conform to ASTM C 920 or ASTM D 5893. 

2.6 FORM WORK 

Form work shall be designed and constructed to ensure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified. Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete. Wood forms shall be surfaced plank, 
50 mm 2 inches nominal thickness, straight and free from warp, twist, loose 
knots, splits or other defects. Wood forms shall have a nominal length of 
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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. Ends of steel forms shall be 
interlocking and self-aligning. Steel forms shall include flexible forms 
for radius forming, corner forms, form spreaders, and fillers. Steel forms 
shall have a nominal length of 3 m 10 feet with a minimum of 3 welded stake 
pockets per form. Stake pins shall be solid steel rods with chamfered 
heads and pointed tips designed for use with steel forms. 

2.6.1 Sidewalk Forms 

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>2.6.2 
c;utter Forms 

Curb 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 he 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. dack forms for curb returns may be made of 38 mm l-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 

************************************************************************** 
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. 

************************************************************************** 

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement. Subgrade shall be placed and compacted [as 
directed] [in conformance with Section [ ]] 
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3.1.1 Sidewalk Subgrade 

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.1.2 
Gutter Subgrade 

Curb and 

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter. The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement. 

3.1.3 Maintenance of Subgrade 

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed. The subgrade shall be in a moist condition when 
concrete is placed. The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited. 

3.2 FORM SETTING 

Forms shall be set to the indicated alignment, grade and dimensions. Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed 1.2 m 4 feet. Corners, deep sections, and radius 
bends shall have additional stakes and braces, as required. Clamps, 
spreaders, and braces shall be used where required to ensure rigidity in 
the forms. Forms shall be removed without injuring the concrete. Bars or 
heavy tools shall not be used against the concrete in removing the forms. 
Any concrete found defective after form removal shall be promptly and 
satisfactorily repaired. Forms shall be cleaned and coated with form oil 
each time before concrete is placed. Wood forms may, instead, be 
thoroughly wetted with water before concrete is placed, except that with 
probable freezing temperatures, oiling is mandatory. 

3.2.1 Sidewalks 

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of 3 mm 1/8 inch in any 3 m 10 foot long 
section. After forms are set, grade and alignment shall be checked with a 
3 m 10 foot straightedge. Forms shall have a transverse slope [as 
indicated] [of 20 mm per meter 1/4 inch per foot] with the low side 
adjacent to the roadway. Side forms shall not be removed for 12 hours 
after finishing has been completed. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.2.2 
Gutters 

Curbs and 

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed. Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing. Gutter forms shall not be 
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removed while the concrete is sufficiently plastic to slump in any 
direction. 

3.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING 

3.3.1 Formed Sidewalks 

Concrete shall be placed in the forms in one layer. When consolidated and 
finished, the sidewalks shall be of the thickness indicated. After 
concrete has been placed in the forms, a strike-off guided by side forms 
shall be used 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. 

3.3.2 Concrete Finishing 

After straightedging, when most of the water sheen has disappeared, and 
just before 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. 

3.3.3 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 ]eft by 
the surface face of the edger. Corners and edges which l1ave crumbled and 
areas which lack sufficient mortar for proper finishing shall be cleaned 
and filled solidly with a properly proportioned mortar mixture and then 
finished. 

3.3.4 Surface and Thickness Tolerances 

Finisbed :;urfaces 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 rrun l/4 inch. 

AND=GUTTER:3> s/public.html> AND=GUTTERS> s/public.html>3.4 
CONCRSTE PLACEM~NT AND FINISHING 

3. 4. 1 Formed Curb and Gutter 

CURB ANU GIJTTEE 

Concrete shall he placed to the section required in a single lift. 
Consolidation shall be achieved by using approved mechanical vibratc,rs. 
Curve shaped gutters shall be finished with a standard curb "mule". 

3.4.2 Curb and Gutter Finishing 

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement. 
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3.4.3 Concrete Finishing 

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture. Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes. 
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 13 rnrn l/2 inch. Immediately after removing the front 
curb form, the face of the curb shall be rubbed with a wood or concrete 
rubbing block and water until blemishes, form marks, and tool marks have 
been removed. The front curb surface, while still wet, shall be brushed in 
the same manner as the gutter and curb top. The top surface of gutter and 
entrance shall be finished to grade with a wood float. 

3.4.4 Joint Finishing 

Curb edges at formed joints shall be finished as indicated. 

3.4.5 Surface and Thickness Tolerances 

Finished surfaces shall not vary more than 6 mm l/4 inch from the testing 
edge of a 3 m 10-foot straightedge. Permissible deficiency in section 
thickness will be up to 6 mm 1/4 inch. 

3.5 SIDEWALK JOINTS 

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas. Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 1.5 m 5 feet on centers, whichever is less, and 
shall be continuous across the slab. Longitudinal contraction joints shall 
be constructed along the centerline of all sidewalks 3 m 10 feet or more in 
width. Transverse expansion joints shall be installed at sidewalk returns 
and opposite expansion joints in adjoining curbs. Where the sidewalk is 
not in contact with the curb, transverse expansion joints shall be 
installed as indicated. Expansion joints shall be formed about structures 
and features which project through or into the sidewalk pavement, using 
joint filler of the type, thickness, and width indicated. Expansion joints 
are not required between sidewalks and curb that abut the sidewalk 
longitudinally. 

3.5.1 Sidewalk Contraction Joints 

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least 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. 
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3.5.2 Sidewalk Expansion Joints 

************************************************************************** 

NOTE: 
02760A 

For projects which do not reference Section 
FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 

RIGID PAVEMENTS, the last paragraph will replace the 
reference to Section 02760A. 

************************************************************************** 

Expansion joints shall be formed 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 
1'152 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, oint 
edges shall be rounded with an edging tool having a radius of 3 mm l/8 inch, 
and concrete over the joint filler shall be removed. At the end of the 
curing period, expansion joints shall he 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. Seal 
material shall not be spilled on exposed surfaces of the concrete. 
Concrete at the joint shall be surface dry and atmospheric and concrete 
temperatures shall be above 10 degrees C 50 degrees F at the time of 
application of joint sealing material. Excess material on exposed surfaces 
of the concrete shall be removed immediately and concrete surfaces cleaned.] 

3.5.3 Reinforcement Steel Placement 

************************************************************************** 
NOTE: Reinforcement steel normally will not be 
required for curb and gutter construction. Where 
conditions exist that make it advantageous to use 
reinforcement steel, the reinforcing steel details 
will be indicated, and the following paragraphs will 
be included in the contract specification. 

************************************************************************** 

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed. 

AND=GUTTERS> s/public.html> AND=GUTTERS> s/public.html>3.6 
,JOINTS 

C:U!:'.B AND CUTTER 

Curb and gutter joints shall be constructed at right angles to the line of 
curb and qutter. 

3.6.1 Contraction Joints 

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
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monolithic sections between curb returns will not be less than 1.5 m 5 feet 
nor greater than 4.5 m 15 feet in length. Contraction joints shall be 
constructed by means of 3 mm 1/8 inch thick separators and of a section 
conforming to the cross section of the curb and gutter. Separators shall 
be removed as soon as practicable after concrete has set sufficiently to 
preserve the width and shape of the joint and prior to finishing. 

3. 6. 2 Expansion Joints 

************************************************************************** 

NOTE: For projects which do not reference Section 
02760A FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 
RIGID PAVEMENTS, the last paragraph will replace the 
reference to Section 02760A. 

************************************************************************** 

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter. 
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement. Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least 13 ~~ l/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 l inch depth of curb and gutter contraction-joints shall be 
sealed with joint sealant. The joint opening shall be thoroughly cleaned 
before the sealing material is placed. Sealing material shall not be 
spilled on exposed surfaces of the concrete. Concrete at the joint shall 
be surface dry and atmospheric and concrete temperatures shall be above 10 
degrees C 50 degrees F at the time of application of joint sealing 
material. Excess material on exposed surfaces of the concrete shall be 
removed immediately and concrete surfaces cleaned.] 

3.7 CURING AND PROTECTION 

************************************************************************** 
NOTE: Only the methods of curing appropriate to 
local weather conditions and construction practices 
will be retained, but Contractor's option of at 
least 2 curing methods will be retained to promote 
competition in bidding. 

************************************************************************** 

3. 7. 1 General Requirements 

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation. 
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Unhardened concrete shall be protected from rain and flowing water. All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins. 
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period. 

3.7.1.1 t1a t t1e thod 

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 a11d in intimate 
contact with concrete for not less than 7 days. 

3.7.1.2 JmpePJious Sheeting Hethod 

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 whfm a continuous sheet is not used. The 
curing rnc~dium 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 shctll remain on the 
concrete surface to be cured for not less than 7 days. 

3.7.1.3 Membrane Curing Method 

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface. 
Formed surfaces shall be coated immediately after the forms are 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. If any 
drying ha occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears. Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverctge of approximately 5 square 
rneters/L 200 square feet per gallon for the total of both coats. The 
second coat shall be applied Ln 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 chock, crack, or peel 
and shall be free from pinholes or other imperfect i ems. If pinhole:c;, 
abrasion, or other discontinuities exist, an additional coat shall be 
applied to the affected areas within JO minutes. Concrete surfaces that 
are subjected to heavy rainfall witl1in 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 sl1all he resprayed. 
Necessary precautions shall be taken to insure that the concrete is 
properly cured at sawed joints, and that no curing compound enters the 
joints. The top of the joint opening and the joint groove at exposed edges 
shall be tightly sealed before the concrete in the region of the joint is 
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resprayed with curing compound. The method used for sealing the joint 
groove shall prevent loss of moisture from the joint during the entire 
specified curing period. Approved standby facilities for curing concrete 
pavement shall be provided at a location accessible to the jobsite for use 
in the event of mechanical failure of the spraying equipment or other 
conditions that might prevent correct application of the membrane-curing 
compound at the proper time. Concrete surfaces to which membrane-curing 
compounds have been applied shall be adequately protected during the entire 
curing period from pedestrian and vehicular traffic, except as required for 
joint-sawing operations and surface tests, and from any other possible 
damage to the continuity of the membrane. 

3.7.2 Backfilling 

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated. 

3.7.3 Protection 

Completed concrete shall be protected from damage until accepted. The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction. Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints. 
Refinishing the damaged portion will not be acceptable. Removed damaged 
portions shall be disposed of as directed. 

3.7.4 Protective Coating 

************************************************************************** 
NOTE: Concrete may require protection against the 
action of urea, sodium chloride, and calcium 
chloride used for de-icing purposes. Protection 
against these chemicals is not required for concrete 
of the specified air content that will be in place 
for a cumulative time of 6 weeks at a continuous 
minimum temperature of 5 degrees C (40 degrees F), 
excluding the curing time. Concrete which is to 
receive protective coating should be moist cured to 
eliminate the need for removing a curing membrane 
prior to application of the protective coating. ACI 
Committee Report 515 provides a detailed discussion 
of protective coating for concrete. The following 
paragraphs will be inserted if protective coating is 
required. 

************************************************************************** 

Protective coating, of linseed oil mixture, shall be applied to the 
exposed-to-view concrete surface after the curing period, if concrete will 
be exposed to de-icing chemicals within 6 weeks after placement. Concrete 
to receive a protective coating shall be moist cured. 
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3. 7. 4.1 Application 

Curing and backfilling operation shall be completed prior to applying two 
coats of protective coating. Concrete shall be surface dry and clean 
before each application. Coverage shall be by spray application at nut 
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 Contract_or shall per form 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 speclfications 
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 samples Eor strength tests shall be taken in accordance with ASTM C 172. 

Cylinders for acceptance shall be molded in conformance with ASTM C 31/C 
31M by an approved testinCj laboratory. Each c:;trcncJLh tE;st result ::;hall be 
the average of 7 test cylinders from the same concrete sample tested at 28 
days, unless otherwise specified or approved. Concrete specified on the 
basis of compressive strenCjth v1ill be considered sat sfactory if the 
averages of all sets of three consect1tive strength test results equal or 
exceed the specified strengtl1, and no individual strength test resull falls 
below the specified strength by more than 4 MPa 500 psi. 

3. 8. 2. 2 Air Content 

Air content shall be determined in accordanc·e 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· 
workability is reported by the placing foreman or the Government inspector. 
If results are out of tolerance, the placing foreman shall be notified and 

he shall take appropriate action to have the air content corrected at the 
plant. Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified. 

3. 8. 2. 3 Slump Test 

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 190 cubic meters 250 cubic yards, or fraction thereof, 
of concrete placed during each shift. Additional tests shall be performed 
when excessive variation in the workability of the concrete is noted or 
when excessive crumbling or slumping is noted along the edges of 
slip-formed concrete. 

3.8.3 Thickness Evaluation 

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
If a slip form paver is used for sidewalk placement, the subgrade shall be 

true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab. 

3.8.4 Surface Evaluation 

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks. 

3.9 SURFACE DEFICIENCIES AND CORRECTIONS 

3.9.1 Thickness Deficiency 

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 6 mrn 1/4 inch the deficient section will be 
removed, between regularly scheduled joints, and replaced. 

3.9.2 High Areas 

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more. The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 6 mrn l/4 
inch. Pavement areas requiring grade or surface smoothness corrections in 
excess of the limits specified above shall be removed and replaced. 

3.9.3 Appearance 

Exposed surfaces of the finished work will be inspected by the Government 
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and any defici.encies 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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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

12565 WEST CENTER ROAD 
OMAHA NE 68144-3869 

REPLY TO 
ATTENTION OF 

Hazardous, Toxic and Radioactive Waste 
Center of Expertise 

Svetlana lzosimova 
Accutest Laboratories Southeast, Inc. 
4405 Vineland Road, Suite C-15 
Orlando, FL 32811 

Dear Ms Izosimova: 

July 9, 2004 

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 MATRIXC2l 

300.0/9056 Anions 5 Water(J) 

5030B/8021B Aromatic Volatile Organics Water(J) 

5030B/802lb Aromatic Volatile Organics Solids(J) 

9010B/9014 Cyanide WaterC3l 

9010B/9014 Cyanide Solids(3
) 

8330A Explosives6 Water 
8330A Explosives6 Solids 
7196A Hexavalent Chromium Water<3l 

1664 Oil and Grease Water(J) 

1664 Oil and Grease Solids(J) 

3510C/8081A Organochlorine Pesticides Water(J) 

3 5 SOB/8081 A Organochlorine Pesticides Solids(3) 

3510C/8082 Polychlorinated Biphenyls Water(J) 

35503/8082 Polychlorinated Biphenyls Solids<3l 

3510C/8270C Semivolatile Organics Water(J) 

3550B/8270C Semivolatile Organics SolidsC3) 

3010N6010B/7470A TAL Metals(4) WaterC3l 

3050B/601 OB/7471A TAL Metalsc4J Solids(3) 

Printed on (i) Recycled Paper 
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3510C/5030/Mod 8015 
3550B/5030/Mod 8015 
5030B/5035/8260B 
5030B/5035/8260B 

TPH- DRO/GRO 
TPH - DRO/GRO 
Volatile Organics 
Volatile Organics 

WaterC3) 

Solids(J) 
Water(J) 
Solids(3) 

Remarks: I) 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, magneshim,-manganese, 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. 

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. 

0 
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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. 

Enclosure 

Sincerely, 

~~er!d~ 
Director, USACE Hazardous, 
Toxic and Radioactive Waste 
Center of Expertise 
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State ofNcw Mexico Soil Screening Levels 

Table .\-1 pr<wldcs State of Ne-w 1\fcx.ico Soil Scrceniug Levels (SSLs), as developed bv the Ncvv 
\!cxico t:.nv1rnnmcnt Department (Nl\H·:l)) I Iazardous \\'asrc Bureau (H\vB) and the Ground 
\\.ater Quality Bureau Voluntary Remediation Program for 208 chemicals most comrnonh 
as:-ociatcd with cnv·ironmental releases \\~thin the state. These N1V1ED SSJ ,s arc dcm·cd u~ing 
default cxpo:;ure parameter values (as presented in Table A-:2) :md chenucal· and State o!' \:ex 

l\lcx.Jeo-spcci fie physical parameters (:1s presented in T:1ble B-1 of ,\ppenJix B). These default 
\·:due;; ;ue assumed to be appropriately conservative in the face< >f uncertainly and arc ltkcly robe 
protectl\'l' for rhe majority of site conditions relevant Lo soil exposures vvithin New Mexico. 

ll<>\\Tvcr, the N,\IED SSJ"s arc not necessarily protective of all known human exposure pathw:ns, 
rc:1sotwbk land uses or ecological threats. Thus, before applying NJ\fl\D SSl .s at a site, it i~ 

extremely important to compare the conceptual site model (CSl\1) with the :1ssumptiom upon which 
the Ni\ll·J) SSLs are predicated to ensure that the site conditions and exposure pathwavs m:1tch 
thooc used to de\·dop the NMJ·]) SSLs. lftbis comparison indicates that the site at issm· i' more 

complex than the corresponding SSL scenanos, or that there are significant exposure pat hwavs not 
accounted for bv rhe NMJ;I) SSLs, then the Ni\H;:D SSLs are insufficient for use in a defemibk 
assc·ssmcnl of the site. :\more detailed site-specific approach will be necessary to evaluate the 
additional pathway:; or :;ite conditions. 

Column l. 

Columu 3, 5, 7, 
and](): 

Columns 4 and (J: 

ColutTHb 5 and 7: 

The first column in Table :\-1 presents the names of the chcmic1b for which 
N!VIED has developed SSI .s. 

·rhe second column presents Nl\IED SSLs predicated on residential soil 
exposures. 

These columns present indicator categories for the N IviFD SSL residential, 
industrial, construction, and tap water basis, whether predicated on 
carcinogenic effects (ca), noncarcinogenic effects (nc), soil saturation limit~ 
(sat) or a non-risk based "max" determination. NMT·]) SSI .s predicated on :1 

carcinogenic endpoint retlect age-adjusted child-to·adult exposures. Nl\ll~D 
SSI.s pn:dicncd on a noncarcinogenic endpoint reflect child-only exposure~. 
Detected concentrations above the "sat" value may tndicate the prl:'scnu: of 
uotlal]Ueous phase liquid (NAPL). For certaln inorganic and senm ol:uilc 
organic compounds (SVOCs) that exhibit relatively low toxicitY, a non nsk 

based maximum concentration of 105 mg/kg is given when the risk-based SST. 
exceeds that level. These are noted as "max" in the tables. 

The fourth and sixth columns present NMED SSLs analogous Lo Column l, 
\vith the exception that these values correspond to industrial/ Occupational 

and Construction worker (adult-cmh) exposures, respcctivelv. 

The fifth and seventh columns present endpoint bases analogous tu Column .1 
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for the Industrial/ Occupational and Construction \Vorker receptor 
populations, respectively. Unlike the Residential population, noncarcinogenic 
endpoint notes for these receptor populations are predicated on adult only 
exposures. 

Column 8: The eighth column notes which chemicals are considered VOCs (for inhalanon 
considerations). Those chemicals not considered VOCs are evaluated within 
the SSLs relative to inhala6on of particulate emissions. 

Column(); Presents the tap water SSL for the residential scenario. 

Columns 11 and 12: The ninth column presents N1V1ED SSLs for the migration to groundwater 
pathway developed using a default dilution attenuation factor (D,\F) of 1, 
which ;tssmnes no effective dilution or attenuation. These values can be 
considered at sites where little or no dilution or attenuation of soil leachate 
concentrations is expected (e.g., shallow water tabk~, karst topographY). 
Column 10 presents NMED SSLs for the migration to groundwater p:1thway 
developed using a D:\F of 20 to account for natural processes that reduce 
contaminant concentrations in the subsurface. 

:\s noted above, separate NMEI) SSLs are presented for use in ev;~luating three discrete potential 
receptor populations: Residential, Industrial/Occupational, and Construction. Each N :\11 ~D ~SI, 
considers incidental ingestion of soil, inhalation of volatiles (limited to those chemicals noted as 
vola rile organic compounds IV OCs J \Vi thin Table ,\-1) or particulate emissions from impacted soil, 
and dermal contact with soil. 

Cenerally, if a contaminant is detected at a level in soil exceeding the most relevant NMED SSL, 
and the site-specitic CSM is in general agreement with the underlying assumptions upon which the 
NMED SSLs arc predicated, this result indicates the potential for adverse hum;:~n health effects ro 
occur. Connrsdy, if no contaminants are detected above the most relevant Nl\fED SSL, this tends 
to indicate to the user that cnvironmcnt>~l conditions may not. necessimte remedial action of rhe 
surface ~oil or the vadose zone. 

,\detection above an Nl\1EJ) SSL docs not indicate that unaccept:tbk exposures are, in fact, 
occurring. The Nl\[1]) SSLs are predicated on relatively conservative exposure assumptions and an 
excenlancc only tends to indicate the potential for adverse effects. The NJ\1ED SSLs du not 
account for additive exposures, whether for carcinogenic or noncarcinogenic endpoints. Section 5 
of Part ;\ addresses a methodology by which an environmental manager may determine \vhcthcr 
further sire-(Taluation is warranted, however, this methodology does not replace the need for 

defensible risk assessment where indicated. 

The N~IED SSLs address a basic subset of exposures funcl:;mcntal to the widest array of 
cnYironmcntally-irnpactcd sites within the State of New t-.Iexico. The NMED SSLs cnnnot address 
all releYant exposure pathways associated \'vith all sites. The utility of the Nl'viED SSLs depends 
heavily upon the understanding of site conditions as accurately rdlected in rhe CSI\1 and nature and 
extent of comamination determinations. Consideration of the NMED SSl .s does not preclude the 
need for site-specitic risk assessment in all instances. 
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Table A-1: NMED Soil Screening Levels 

Industrial/ Construction 
Residential End- Occupational End- Worker Soil End-

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) point 
Acenaphthene 3.73E+03 nc 3.35E+04 nc 1.41E+04 nc 

Acetaldehyde 1.06E+02 nc 3.84E+02 nc 3.45E+02 nc 

Acetone 2.81E+04 nc 1.00E+05 max 9.85E+04 nc 

Acrylonitrile 4.27E+OO ca 1.26E+01 ca 5.75E+01 nc 

Acetophenone 1.48E+03 sat 1.48E+03 sat 1.48E+03 sat 

Acrolein 2 06E-01 nc 7.52E-01 nc 6.75E-01 nc 

Aldrin 2.84E-01 ca 1.12E+OO ca 6.99E+OO nc 

Aluminum 7.78E+04 nc 1 .OOE+05 max 1.44E+04 nc 

Anthracene 2.20E+04 nc 1.00E+05 max 8.60E+04 nc 

Antimony 3.13E+01 nc 4.54E+02 nc 124E+02 nc 

Arsenic 3.90E+OO ca 1.77E+01 ca 8.52E+01 nc 

Barium 1 .56E+04 nc 1.00E+05 max 6.02E+04 nc 

Benzene 1.03E+01 ca 2.58E+01 ca 1.74E+02 nc 

Benzidine 2.11 E-02 ca 8.33E-02 ca 7 09E-01 ca 

Benzo( a )anthracene 6.21E+OO ca 2.34[+01 ca 2.12E+02 ca 

Benzo(a)pyrene 6.21 E-01 ca 2.34E+OO ca 2.12E+01 ca 

Benzo(b)fluoranthene 6.21E+OO ca 2.34E+01 ca 2.12E+02 ca 

Benzo(k)tluoranthene 6.21E+01 ca 2.34E+02 ca 2. 12E+03 ca 

Beryllium 1.56E+02 nc 2.25E+03 nc 5.62E+01 nc 

a-BHC (HCH) 902E-01 ca 3.99E+OO ca 3.00E+01 ca 

b-BHC (HCH) 3.16E+OO ca 1.40E+01 ca 5.39E+01 nc 

q-BHC 4.37E+OO ca 1 .93E+01 ca 8.09E+01 nc 

1, 1-Biphenyl 3.08E+03 nc 2.73E+04 nc 1.17E+04 nc 

Bis(2-chloroethyl) ether 244E+OO ca 7.45E+OO ca 1.05E+02 ca 

Bis(2-chloroisopropyl) ether 3.87E+01 ca 1.19E+02 ca 4.53E+02 sat 

Bis(2-ethylhexyl) phthalate 3 47E+02 ca 1.37E+03 ca 4.66E+03 nc 

Bis(chloromethyl) ether 4.72E-03 ca 1 23E-02 ca 2 32E-01 ca 

Boron 1.56E+04 nc 1.00E+05 rnax 3.09E+04 nc 

Bromobenzene 3.70E+01 nc i.37E+02 nc 1.21E+02 nc 

Bromodtchloromethane 1.44E+Oi ca 3 72E+01 ca 7.i7E+02 ca 

A-3 

Tap 
Water End-

voc (ug/L) point 
X 3.65E+02 nc 

X 1.72E+01 ca 

X 5.48E+03 nc 

X 3.81E-01 ca 

X 6.08E+02 nc 

X 4. 16E-02 nc 

3.87E-02 ca 

365E+04 nc 

X 1.83E+03 nc 

1.46E+01 nc 

4.42E-01 ca 

7.30E+03 nc 

X 3.49E+OO ca 

2 89E-03 ca 

9.09[-01 ca 

9.09E-02 ca 

9.09E-01 ca 

9 09E+OO ca 

7.30E+01 nc 

1.05E-01 ca 

3.69E-01 ca 

5. 10E-01 ca 

X 3.04E+02 nc 

X 9 65E-02 ca 

X 2.71E+OO ca 

4.74E+01 ca 

X 5 09E-04 ca 

7.30E+03 nc 

X 2.06E+Oi i nc 

X 1.78E+OO I ca 

V\ff~f) Soil Screening Lc\'els 
June :!006 

RtTisiun .J. 0 

DAF 1 DAF 20 
(mg/kg) (mg/kg) 
2.75E+OO 5.49E+01 

9.55E-01 1.91E+01 

6.68E-05 1.34E-03 

1 .48E-01 2.95E+OO 

8.55E-06 1.71E-04 

1.42E-01 2.84E+OO 

5.48E+04 1.10E+06 

8.11E+01 1.62E+03 

6.61E-01 1.32E+01 

1.45E-02 2.90E-01 

3.01E+02 6 03E+03 

t.OOE-03 2.01E-02 

1 .24[-05 2.47E-04 

5.43[-01 1.09[+01 

1.39E-01 2.78E+OO 

1.68E+OO 3.35E+01 

1.68E+01 3.35E+02 

5.77E+01 1. 15E+03 

2.13E-04 4.25E-03 

7.61E-04 1 .52E-02 

9.08E-04 1.82E-02 

3.61E+OO 7.22E+01 

2.77E-05 5.55E-04 

7.21E-04 1.44E-02 

1.07E+03 2.15E+04 

8 95E-08 1 .79E-06 

2.40E+01 4.80E+02 

1 07E-02 i 2. i4E-01 

5.90E-04 I 1.18E-02 



Industrial/ Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 

Bromomethane 8.51E+OO nc 3.28E+01 nc 2.82E+01 

1 ,3-Butadiene 9.93E-01 ca 2.38E+OO ca 4.59E+OO 

2-Butanone (MEK) 3.18E+04 nc 4.87E+04 sat 4.87E+04 

tert-Butyl methyl ether (MTBE) 3.88E+02 ca 9.84E+02 ca 1.96E+04 

n-Butylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 

sec-Butylbenzene 6.06E+01 sat 6.06E+01 sat 6.06E+01 

tert-Butylbenzene 1.06E+02 sat 1.06E+02 sat 1.06E+02 

Cadmium 3.90E+01 nc 5.64E+02 nc 1.54E+02 

Carbon disulfide 4.60E+02 sat 4.60E+02 sat 4.60E+02 

Carbon tetrachloride 347E+OO ca 8.64E+OO ca 1.80E+02 

Chlordane 1.62E+01 ca 7.19E+01 ca 1.30E+02 

2-Chloroacetophenone 4.25E-02 nc 1.62E-01 nc 1.41E-01 

2-Chloro-1 ,3-butadiene 6.32E+OO nc 2.30E+01 nc 2.06E+01 

1-Chloro-1 , 1-difl uoroethane 2.11E+02 sat 2.11E+02 sat 2.11E+02 

Chlorobenzene 1.94E+02 nc 2.45E+02 sat 2.45E+02 

1-Chlorobutane 1.22E+02 nc 2.99E+02 sat 2.99E+02 

Chlorodifluoromethane 2.11E+02 sat 2.11E+02 sat 2.11E+02 

Chloroethane 6.33E+01 ca 1.54E+02 ca 1.42E+03 

Chloroform 4.00E+OO ca 9.59E+OO ca 2.16E+02 

Chloromethane 2.18E+01 ca 5.34E+01 ca 2.84E+02 

b-Chloronaphthalene 3.99E+03 nc 2.78E+04 nc 1.47E+04 

o-Chloronitrobenzene 1.49E+OO nc 5.48E+OO nc 4.88E+OO 

p-Chloronitrobenzene 1.05E+01 nc 4.23E+01 nc 3.51E+01 

2-Chlorophenol 1.66E+02 nc 8.85E+02 nc 5.86E+02 

2-Chloropropane 2.83E+02 nc 7.05E+02 sat 7.05E+02 

o-Chlorotoluene 2.02E+02 sat 2.02E+02 sat 202E+02 

Chromium Ill 1 OOE+05 max 1 OOE+05 max 1.00E+05 

Chromium VI 2.34E+02 nc 3.40E+03 nc 2.61E+01 

Chrvsene 6.15E+02 ca 2.31E+03 ca 2.12E+04 

Cobalt 1.52E+03 nc 2.05E+04 nc 6.10E+01 

Copper 313E+03 nc 4.54E+04 nc 1.24E+04 

Croton aldehyde 7.01E-02 ca 1 70E-01 ca 3.73E+OO 

A-4 

u 

Tap 
End- Water 
point voc (u_g/L) 

nc X 8.66E+OO 

nc X 1.26E+OO 

sat X 7.06E+03 

ca X 6.14E+01 

sat X 6.08E+01 

sat X 6.08E+01 

sat X 6.08E+01 

nc 1.83E+01 

sat X 1.04E+03 

ca X 1.69E+OO 

nc 1.90E+OO 

nc X 5.22E-02 

nc X 1.43E+01 

sat X 8.66E+04 

sat X 1.06E+02 

sat X 2.43E+02 

sat X 9.75E+04 

sat X 3.81E+01 

ca X 1.65E+OO 

nc X 1.49E+01 

nc X 4.87E+02 

nc X 1.45E-01 

nc X 1.20E+OO 

nc X 3.04E+01 

sat X 1.76E+02 

sat X 1.22E+02 

max 5.48E+04 

ca 1.10E+02 

ca X 2.91E+01 

nc 7.30E+02 

nc 1 46E+03 

ca X 5.82E·D2 

End-
point 

nc 

ca 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

ca 
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OAF 1 OAF 20 
(mglkg) (mg/kg) 
1.87E-03 3.74E-02 

1.27E+OO 2.55E+01 

2.70E-01 5.40E+OO 

2.17E-01 4.33E+OO 

2.15E-01 4 30E+OO 

1.37E+OO 2.75E+01 

3.95E-01 7.89E+OO 

9.74E-04 1.95E-02 

3.42E-01 6.83E+OO 

4.37E-05 8.75E-04 

5.66E-03 1 13E-01 

6.28E+01 1.26E+03 

5.50E-02 1 10E+OO 

9.63E-02 1.93E+OO 

7.07E+01 1.41E+03 

9.41E-03 1.88E-01 

4.12E-04 825E-03 

5.02E-03 1.00E-01 

1.25E+OO 2.51E+01 

3.94E-05 7.88E-04 

3.25E-04 6.51E-03 

2.36E-02 4.72E-01 

4.60E-02 9.19E-01 

5.22E-02 1 04E+OO 

9.86E+07 1.97E+09 

2.10E+OO 4.20E+01 

1.74E+01 3.48E+02 

3.31 E+01 6.61E+02 

5.15E+01 1.03E+03 

1.49[-04 2 99E-03 

\.) 



Industrial/ I Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg} point Soil (mg/kg} point (mglkg} 

Cumene (isopropylbenzene) 2.71E+02 nc 3.89E+02 sat 3.89E+02 

Cyanide 1.22E+03 nc 1.37E+04 nc 4 76E+03 

Cyanoqen 1.71E+03 sat 1.71E+03 sat 1.71E+03 

Cyanogen bromide 2.02E+03 sat 2.02E+03 sat 2.02E+03 

Cyanogen chloride 2.02E+03 sat 2.02E+03 sat 2.02E+03 

ODD 2.44E+01 ca 1.11 E+02 ca 8.07E+02 

ODE 1. 72E+01 ca 7.81E+01 ca 5.70E+02 

DDT 1.72E+01 ca 7.81E+01 ca 1.38E+02 

Dibenz(a.h)anthracene 6.21 E-01 ca 2.34E+OO ca 2.12E+01 

Dibenzofuran 1.42E+02 nc 1.62E+03 nc 5.52E+02 

1.2-Dibromo-3-chloropropane 1.84E+OO nc 9.68E+OO nc 6.48E+OO 

Dibromochloromethane 1.48E+01 ca 3.95E+01 ca 7 16E+02 

1,2-Dibromoethane 5.04E-01 ca 1.31E+OO ca 2.48E+01 

1.4-Dichloro-2-butene 1.22E-01 ca 3.23E-01 ca 5.97E+OO 

1 ,2-Dichlorobenzene 3.74E+01 sat 3.74E+01 sat 3.74E+01 

1 .3-Dichlorobenzene 3.26E+01 nc 3.74E+01 sat 3. 74E+01 

1.4-Dichlorobenzene 3.95E+01 ca 1.03E+02 ca 1.96E+03 

3. 3-Dichlorobenzidi ne 1.08E+01 ca 4.26E+01 ca 3.63E+02 

Dichlorodifluoromethane 1.61E+02 nc 2.11E+02 sat 2.11E+02 

1,1-Dichloroethane 1.40E+03 nc 1.42E+03 sat 1.42E+03 

1.2-Dichloroethane 6.04E+OO ca 1.52E+01 ca 6.42E+01 

cis-1 ,2-Dichloroethene 7.65E+01 nc 3.00E+02 nc 2.54E+02 

trans-1.2-Dichloroethene 1.12E+02 nc 4.29E+02 nc 3 70E+02 

1 .1-Dichloroethene 2.06E+02 nc 7.77E+02 nc 6.78E+02 

24-Dichlorophenol 1.83E+02 nc 2.05E+03 nc 6 99E+02 

1.2-Dichloropropane 6.00E+OO ca 1 49E+01 ca 3 33E+01 --
1 3-Dichloropropene 1.20E+01 ca 3.17E+01 ca 8.98E+01 

Dicyclopentadiene 2.21 E+01 nc 8.26E+01 nc 7.28E+01 

Dieldrin 3 04E-01 ca 1.20E+OO ca 1 .02E+01 

Diethyl phthalate 4.89E+04 nc 1.00E+05 max 1.00E+05 

Dimethyl phthalate 1.00E+05 max 1.00E+05 max 1.00E+05 

Di-n-butyl phthalate 611E+03 nc 6.84E+04 nc 2.33E+04 
----- - ---- - ----

A-5 

Tap 
End- Water 
point voc (ug/L) 

sat X 6.78E+02 

nc 7.30E+02 

sat X 1.46E+03 

sat X 3.29E+03 

sat X 1.83E+03 

ca 2.77E+OO 

ca 1 95E+OO 

nc 1 95E-t-OO 

ca 9 09E-02 

nc X 1.22E+01 

nc X 3.47E-01 

ca X 1.32E+OO 

ca X 5.53E-02 

ca X 1.19E-02 

sat X 4 96E+01 

sat X 1.83E+01 

ca X 4.95E+OO 

ca 1.47E+OO 

sat X 3.95E+02 

sat X 1.22E+03 

nc X 1.22E+OO 

nc X 6.08E+01 

nc X I 1.22E+02 

nc X 3.39E+02 

nc 1.1 OE+02 

nc X 1.63E+OO 

nc X 3 90E+OO 

nc X 1.39E+01 

ca 4.15E-02 

max 2.92E+04 

max 3.65E+05 

nc 3.65E+03 

I 
I End-

point 
nc 

nc 
nc 

nc 

nc 

ca 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

ca 

nc 

nc 

nc 

.VMED Soil Screening Levels 
June :!006 

Revision -1.0 

DAF 1 OAF 20 
(mg/kg) (mg/kg) 
4.10E+OO 821E+01 

7.35E+OO 1.47E+02 

2.91 E-01 5.82E+OO 

7.76E-01 1.55E+01 

4.31 E-01 8.62E+OO 

4.15E+OO 8.30E+01 

1.31E+01 2.62E+02 

7.70E+OO 1.54E+02 

5.18E-01 1.04E+01 

1.44E-01 2.87E+OO 

1.49E-04 2.98E-03 

3.58E-04 7.16E-03 

1.20E-05 2.40E-04 

2.93E-06 587E-05 

1.19E-02 2.37E-01 

4.36E-03 8.73E-02 

5.49E-03 1.10E-01 

1 86E-03 3.71E-02 

2.86E-01 5.72E+OO 

3.39E-01 6 79E+OO 

2.85E-04 5.71E-03 

1.49E-02 2.99E-01 

3.33E-02 6.67E-01 

1.34E-01 2.68E+OO 

4.31E-02 8.63E-01 

4.10E-04 8.19E-03 

1.16E-03 2.31E-02 

1.50E-02 3 OOE-01 

1.34E-03 2 68E-02 

1.77E+01 3.54E+02 

8.36E+01 1.67E+03 

1.86E+02 3 72E+03 



I 
Industrial/ Construction 

Residential End- Occupational End- Worker Soil 
Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 

2,4-Dimethylphenol 1.22E+03 nc 1.37E+04 nc 4.66E+03 

4,6-Dinitro-o-cresol 6.11E+OO nc 6.84E+01 nc 2.33E+01 

2,4-Dinitrophenol 1.22E+02 nc 1.37E+03 nc 4.66E+02 

2,4-Dinitrotoluene 1.22E+02 nc 1.37E+03 nc 4.66E+02 

1,2-Diphenylhydrazine 6.08E+OO ca 2.39E+01 ca 2.04E+02 

Endosulfan 3.67E+02 nc 4.10E+03 nc 1.40E+03 

Endrin 1.83E+01 nc 2.05E+02 nc 6.99E+01 

Epichlorohydrin 1.66E+01 nc 6.56E+01 nc 5.54E+01 

Ethyl acetate 2.10E+04 sat 2.10E+04 sat 2.10E+04 

Ethyl acrylate 2.79E+OO ca 6.75E+OO ca 5.22E+01 

Ethyl chloride 6.33E+01 ca 1.54E+02 ca 1.42E+03 

Ethyl ether 1.94E+03 sat 1.94E+03 sat 1.94E+03 

Ethyl methacrylate 5.27E+01 sat 5.27E+01 sat 5.27E+01 

Ethylbenzene 1.28E+02 sat 1.28E+02 sat 1.28E+02 

Ethylene oxide 2.65E+OO ca 8.07E+OO ca 1 15E+02 

Fluoranthene 2.29E+03 nc 2.44E+04 nc 8.73E+03 

Fluorene 2.66E+03 nc 2.65E+04 nc 1.02E+04 

Fluoride 3.67E+03 nc 4.10E+04 nc 1.43E+04 

Furan 5.53E+OO nc I 2.12E+01 nc 1.83E+01 

Heptachlor 1.08E+OO ca 4.26E+OO ca 3.63E+01 

Hexachlorobenzene 3.04E+OO ca 1.20E+01 ca 1.02E+02 

Hexachloro-1.3-butadiene 1.22E+01 nc 1.37E+02 nc 4.66E+01 

Hexachlorocyclopentadiene 3.66E+02 nc 4.10E+03 nc 4.31E+02 

Hexachloroethane 6.11E+01 nc 6.84E+02 nc 2.33E+02 

n-Hexane 3.80E+01 sat 3.80E+01 sat 3.80E+01 

HMX 3.06E+03 nc 3.42E+04 nc 1.17E+04 

Hydroqen cyanide 2.24E+01 nc 8.22E+01 nc 7.33E+01 

lndeno(1.2.3-c.d)pyrene 6.21E+OO ca 2.34E+01 ca 2.12E+02 

Iron 235E+04 nc 1.00E+05 max 9.29E+04 

lsobutanol 1 38E..-Q4 nc 2.26E+04 sat 2.26E+04 

lsophorone 5.12E+03 ca 2.02E+04 ca 4.66E+04 

Lead 
---

,_______1._GOE+02 IEUBK 8.00E+02 IEUBK 8.00E+02 

A-6 

u u 

Tap 
End- Water 
point voc (ug/L) 

nc 7.30E+02 

nc 3.65E+OO 

nc 7.30E+01 

nc 7.30E+01 

ca 8.30E-01 

nc 2.19E+02 

nc 1.10E+01 

nc X 2.03E+OO 

sat X 5.48E+03 

sat X 2.30E+OO 

sat X 3.81E+01 

sat X 1.22E+03 

sat X 5.48E+02 

sat X 1.34E+03 

ca X 2.41E-01 

nc 1.46E+03 

nc X 2.43E+02 

nc 2.19E+03 

nc X 6.08E+OO 

ca 1.47E-01 

ca 4.15E-01 

nc 7.30E+OO 

nc 2.19E+02 

nc 3.65E+01 

sat X 4.16E+02 

nc 1.83E+03 

nc X 6.20E+OO 

ca 9.09E-01 

nc 1.10E+04 

sat X 1.33E+03 

nc 6.99E+02 

IEUBK 

End-
point 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

ca 

-

.VMED .)'oil Screening Levels 
June 2006 

Revision .f..O 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
355E-01 7.11E+OO 

3.93E-03 7.85E-02 

5.25E-02 1.05E+OO 

2.31E-02 4.62E-01 

4.48E-03 8.95E-02 

7.41E-01 1.48E+01 

2.04E-01 4.08E+OO 

3.62E-04 7 25E-03 

1.44E+OO 2.87E+01 

5.86E-03 1.17E-01 

9.41E-03 1.88E-01 

2.37E-01 4.73E+OO 

1.41E+OO 2.81E+01 

1.01E+OO 2.02E+01 

4.27E-05 8.54E-04 

2.35E+02 469E+03 

2.93E+OO 5.85E+01 

3.29E+02 6.58E+03 

1.32E-03 2.63E-02 

3.12E-01 6.24E+OO 

3.43E-02 6.86E-01 

5.90E-01 1.18E+01 

6.58E+01 1.32E+03 

1.04E-01 2.09E+OO 

8.64E-01 1.73E+01 

5.39E+OO 1 08E+02 

1.24E-03 2.47E-02 

4.73E+OO 9.46E+01 I 

2.77E+02 554E+03 

4.86E-01 9 72E+OO 

1 70E-01 340E+OO 

----

l) 



I 
I 
I 

I 
Industrial/ Construction 

Residential End- Occupational End- Worker Soil 
Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 

Lead (tetraethyl-) 6.11E-03 nc 6.84E-02 nc 2.38E-02 

Maleic hydrazide 1.61E+03 sat 1.61E+03 sat 1.61E+03 

Manganese 3.59E+03 nc 4.84E+04 nc 1.50E+02 

Mercury (elemental) 1.00E+05 max 1.00E+05 max 927E+02 

Mercury (methyl) 6.11E+OO nc 6.84E+01 nc 2.38E+01 

Methacrylonitrile 384E+OO nc 2.20E+01 nc 1.37E+01 

Methomyl 8.44E+01 nc 3.17E+02 nc 2.78E+02 

Methyl acetate 3.76E+04 nc 1.00E+05 max 1.00E+05 

Methyl acrylate 9.28E+01 nc 1.57E+02 sat 1.57E+02 

Methyl isobutyl ketone 5 51E+03 nc 7.01E+03 sat 7 01E+03 

Methyl methacrylate 2.92E+03 sat 2.92E+03 sat 2.92E+03 

Methyl styrene (alpha) 2.17E+02 sat 2.17E+02 sat 2.17E+02 

Methyl styrene (mixture) 1.39E+02 nc 2.17E+02 sat 2.17E+02 

Methylcyclohexane 7.89E+01 sat 7.89E+01 sat 7.89E+01 

Methylene bromide 1.79E+02 nc 7.85E+02 nc 6 09E+02 

Methylene chloride 1.82E+02 ca 4.90E+02 ca 2.63E+03 

Molybdenum 3.91E+02 nc 5.68E+03 nc 1 55E+03 

Naphthalene 7.95E+01 nc 3.00E+02 nc 2.62E+02 

Nickel 1.56E+03 nc 2.27E+04 nc 6.19E+03 

Nitrate 1.00E+05 max 1.00E+05 max 1 OOE+05 

Nitrite 7.82E+03 nc 1.00E+05 max 3.10E+04 

Nitrobenzene 2.28E+01 nc 1.47E+02 nc 8.28E+01 

Nitroglycenn 347E+02 ca 1.37E+03 ca 1.17E+04 

N-Nitrosodiethylamine 3.24E-02 ca 1.28E-01 ca 1 OSE+OO 

N-Nitrosodimethylamine 9.54E-02 ca 3.76E-01 ca 1.86E+OO 

N-Nitrosodi-n-butvlamine 2.69E-01 ca 7.28E-01 ca 124E+01 

N-Nitrosodiphenylamine 9.93E+02 ca 3.91E+03 ca 4.66E+03 

N-Nitrosopyrrolidine 2 32E+OO ca 9.12E+OO ca 7 77E+OI 

m-Nitrotoluene 5 69E+02 sat 5 69E+02 sat 5 69E+02 

o-Nitrotoluene 1 08E+01 ca 3.23E+01 ca 4.73E+02 

p-Nitrotoluene 1.46E+02 ca 4.37E+02 ca 1 55E+03 

Pentachlorobenzene 4.89E+01 nc 5.47E+02 nc 1 86E+02 

A-7 

I 
End- I 

Tap 
Water 

point i VOC (ug/L) 
nc 3.65E-03 

sat X 3.04E+03 

nc 1.72E+03 

nc 

nc 3.65E+OO 

nc X 1.04E+OO 

nc X 1 52E+02 

max X 6.08E+03 

sat X 1.83E+02 

sat X 1.99E+03 

sat X 142E+03 

sat X 4.26E+02 

sat X 548E+01 

sat X 5.23E+03 

nc X 6.08E+01 

sat X 4.22E+01 

nc 1.83E+02 

nc X 6.20E+OO 

nc 7.30E+02 

max 5.84E+04 

nc 3.65E+03 

nc X 3.40E+OO 

ca 4.74E+01 

ca 4.42E-03 

nc 1.30E-02 

ca X 1.99E-02 

nc 1.35E+02 

ca 3.16E-01 

sat X 1.22E+02 

ca X 481E-01 

nc X 6.5iE+OO 

nc 2.92E+01 

End-
point 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

ca 

ca 

ca 

nc 

ca 
ca 

nc 

,'/,\JED Soil Screening Levels 
June 2006 

Rnision .J. 0 

OAF 1 OAF 20 
(mg/kg) I (mg/kg) 
6.33E-07 1.27E-05 

8.12E-01 1.62E+01 

1.12E+02 2.24E+03 

1.05E-01 2.09E-03 

8.26E-04 1.65E-02 

1.83E-04 3.65E-03 

5.74E-02 1.15E+OO 

1.08E+OO 2.15E+01 

4.64E-01 9.29E+OO 

7.35E-01 1.47E+01 

2.76E-01 5.52E+OO 

3.08E-01 6.17E+OO 

3.96E-02 7.93E-01 

2.88E+01 5.77E+02 

2.72E-02 5.44E-01 

8.51 E-03 1.70E-01 

3.70E+OO 7.40E+01 

1.97E-02 3.94E-01 

4.77E+01 9.53E+02 

1.67E+01 3.35E+02 

7.63E-01 1.53E+01 

9.18E-04 1.84E-02 

2.80E-02 5.61 E-01 

8.73E-06 1.75E-04 

1.17E-05 2.34E-04 

1.12E-05 2.24E-04 

2.86E-01 5.71E+OO 

1 30E-04 2.60E-03 

3.30E-02 6.59E-01 

1.30E-04 2.61E-03 

1.76E-03 3 53E-02 

9.37E-02 1 87E+OO 



Industrial/ Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 

Pentachlorophenol 2.98E+01 ca 1.00E+Q2 ca 1.02E+03 

Phenanthrene 1.83E+03 nc 2.05E+04 nc 6.99E+03 

Phenol 1.83E+04 nc 1.00E+05 max 6.99E+04 

Polychlorinatedbiphenyls 

Aroclor 1016 3.93E+OO nc 4.13E+01 nc 1.50E+01 

Aroclor 1221 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1232 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1242 U2E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1248 1.12E+OO nc 8.26E+OO ca 428E+OO 

Aroclor 1254 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

Aroclor 1260 1.12E+OO nc 8.26E+OO ca 4.28E+OO 

n-Propylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 

Propylene oxide 2.22E+01 ca 9.33E+01 ca 7.92E+02 

Pyrene 2.29E+03 nc 3.09E+04 nc 9.01E+03 

RDX 4.42E+01 ca 1.74E+02 ca 6.99E+02 

Selenium 3.91E+02 nc 5.68E+03 nc 1.55E+03 

Silver 3.91E+02 nc 5.68E+03 nc 1.55E+03 

Strontium 4.69E+04 nc 1.00E+05 max 1.00E+05 

Styrene 1.00E+02 sat 1.00E+02 sat 1.00E+02 

1 ,2,4,5-Tetrachlorobenzene 1.83E+01 nc 2.05E+02 nc 6.99E+01 

1,1, 1 ,2-Tetrachloroethane 4.32E+01 ca 1.14E+02 ca 2.11E+03 

1,1 ,2,2-Tetrachloroethane 5.55E+OO ca 1.46E+01 ca 2.71E+02 

Tetrachloroethene 1.25E+01 ca 3.16E+01 ca 1.34E+02 

Thallium 5.16E+OO nc 7.49E+01 nc 2.04E+01 

Toluene 2.52E+02 sat 2.52E+02 sat 2.52E+02 

Toxaphene 4.42E+OO ca 1.74E+01 ca 1.48E+02 

Tribromomethane 6.21E+02 ca 2.46E+03 ca 4.44E+03 

1,1 ,2-Trichloro-1 ,2.2-trifluoroethane 3.28E+03 sat 3.28E+03 sat 3.28E+03 

1 .2.4-Trichlorobenzene 6.93E+01 nc 2.69E+02 nc 2.30E+02 

1,1, 1-Trichloroethane 5.63E+02 sat 5.63E+02 sal 5.63E+02 

1,1 ,2-Trichloroethane 1.19E+01 ca 3.02E+01 ca 1.94E+02 

T ric!ll()roethytene 6.38E-01 ca 1.56E+OO ca 3.36E+01 

A-8 

u u 

Tap 
End- Water 
point voc (ug/L) 

ca 5.53E+OO 

nc 1.10E+03 

nc 1.10E+04 

nc 2.56E+OO 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

sat X 6.08E+01 

nc X 2.18E+OO 

nc X 1.83E+02 

nc 603E+OO 

nc 1.83E+02 

nc 1.83E+02 

max 2.19E+04 

sat X 1.62E+03 

nc 1.10E+01 

ca X 4.27E+OO 

ca X 5.46E-01 

sal X 4.32E+OO 

nc 2.41E+OO 

sat X 2.27E+03 

ca 6.03E-01 

nc 2.44E+01 

sat X 5.92E+04 

nc X 7.16E+OO 

sat X 3.17E+03 

nc X 1.97E+OO 

ca X 2.77E-01 

End-
point 

ca 

nc 

nc 

nc 

ca 

ca 

ca 

ca 

ca 

ca 

nc 

ca 

nc 

ca 
nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

ca 

ca 

NAIED Soil Screening Levels 
June 2006 

Revision .J. 0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
5.87E-03 1.17E-01 

2.32E+01 4.64E+02 

2.37E+OO 4.74E+01 

1.73E-01 3.45E+OO 

2.24E-02 4.47E-01 

2.24E-02 4.47E-01 

2.24E-02 4.47E-01 

2.64E-01 5.28E+OO 

2.64E-01 5.28E+OO 

2.64E-01 5.28E+OO 

2.70E-01 5.40E+OO 

4.60E-04 9.20E-03 

1.86E+01 3.73E+02 

1.68E-03 3 36E-02 

9 52E-01 1.90E+01 

1.57E+OO 3.13E+01 

7.73E+02 1.55E+04 

5.23E-01 1.05E+01 

2.14E-02 4.29E-01 

1.25E-03 2.50E-02 

1.60E-04 3.21E-03 

2.87E-03 5.74E-02 

1.72E-01 3.43E+OO 

1.08E+OO 2.17E+01 

2 33E-01 4.65E+OO 

1.73E-01 3.47E+OO 

1.68E+02 3.36E+03 

2.04E-02 4.08E-01 

1.33E+OO 2.65E+01 

4.98E-04 9 95E-03 I 
~E:04 2.00E-03 

• 

l) 



Industrial/ Construction 
Residential End· Occupational End- Worker Soil 

Chemical Soil (mglkg) point Soil (mg/kg) point (mg/kg) 

Trichlorofluoromethane 5.88E+02 nc 9.83E+02 sat 9.83E+02 

2,4, 5-T richlorophenol 6.11E+03 nc 6.84E+04 nc 2.33E+04 

2.4. 6-Trichlorophenol 6.11E+OO nc 6.84E+01 nc 2.33E+01 

1, 1.2-Trichloropropane 2.53E+01 nc 9.64E+01 nc 8.35E+01 

1 ,2,3-Trichloropropane 8.61E-02 ca 2 09E-01 ca 4.57E+OO 

1 ,2,3-Trichloropropene 1.21E+OO nc 4.39E+OO nc 3.95E+OO 

Triethylamine 4.90E+01 nc 2.33E+02 nc 1.69F+02 

1 ,2,4-Trimethylbenzene 5.80E+01 nc 2.13E+02 nc 1.90E+02 

1 ,3,5-Trimethylbenzene 2.48E+01 nc 6.92E+01 sat 6.92E+01 

2,4.6-Trinitrotoluene 3.06E+01 nc 342E+02 nc 1.17E+02 

Vanadium 7.82E+01 nc 1.14E+03 nc 3.10E+02 

Vinyl acetate 1 .07E+03 nc 3.68E+03 sat 3.52E+03 

Vinyl bromide 2.85E+OO ca 6.84E+OO ca 1.93E+01 

Vinyl chloride (Child) 2.25E+OO ca 

Vinyl chloride (adult) 4.37E+OO ca 1 .40E+01 ca 1 .82E+02 

m-Xylene 8.20E+01 sat 8.20E+01 sat 8.20E+01 

a-Xylene 9.95E+01 sat 9.95E+01 sat 9.95E+01 

Xylenes 8.20E+01 sat 8.20E+01 sat 8.20E+01 

Zinc 2.35E+04 nc 1 .OOE+05 max 929E+04 

A-l1 

Tap 
End- Water 
point voc (ug/l) 

sat X 1 29E+03 

nc 3.65E+03 

nc 3.65E+OO 

nc X 3.04E+01 

ca X 5.53E-02 

nc X 2. 10E+OO 

nc X 1.21 E+01 

nc X 1.23E+01 

sat X 1.23E+01 

nc 1.83E+01 

nc 3.65E+01 

nc X 4.12E+02 

nc X 1.18E+OO 

X 4.28E-01 

ca X S.33E-01 

sat X 2.03E+02 

sat X 7.30E+03 

sat X 2.03E+02 

nc ' 1.10E+04 

End-
point 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 
ca 

nc 
nc 

nc 

nc 

:\'.'viED Soil Screening lerels 
June ]006 

Rnision -1.0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
1. 12E+OO 2.23E+01 

7.13E+OO 1 43E+02 

7.13E-03 1 43E-01 

1.17E-02 2.35E-01 

2.07E-05 4. 14E-04 

7.88E-04 1.58E-02 

2. 14E-03 4.29E-02 

7 09E-02 1 .42E+OO 

1.77E-02 3.55E-01 

5.34E-02 1.07E+OO 

3.65E+01 7.30E+02 

7.57E-02 1.51E+OO 

4.71E-04 9.41E-03 

1.40E-04 2.80E-03 

2.72E-04 5.45E-03 

1 03E-01 2.06E+OO 

4.07E+OO 8.14E+01 

1.03E-01 2.06E+OO 

6.82E+02 1.36E+04 



Symbol 
CSF, 
CSF, 
RFD, 
RfD, 
TR 
THQ 
BW 

AT 

SA 

AF 

ABS 

IRA 

IRW 

IRS 

EF 

ED 

IFSadj 
SFSadj 

lnhFadj 

IFWadj 

Table A-2 
Default Exposure Factors 

NMED Soil Screening Levels 
June 2006 

Revision 4. 0 

Definition (units) Def;;;lt···· Reference 
·· ·····cancer slope factor oral (mg/kg-day)"r-··-·--:c;::;h;:-e::-:m~.-s::-:p::-:e'"'c-. ---;I"'R:;;IS'.-;-H-;;EA::7;S~To-:.=-o:.:r:;:N~C::::E~A:-=--.. -......... __________ _ 

Cancer slope factor inhaled (mg/kg-dayr' Chem.-spec. IRIS, HEAST, or NCEA 
Reference dose oral (mg/kg-day) Chem.-spec. IRIS, HEAST, or NCEA 
Reference dose inhaled (mg/kg-day) Chem.-spec. IRIS, HEAST, or NCEA 
Target cancer risk lE-05 NMED-specific value 
Target hazard quotient 1 US EPA. 1989 
Body weight (kg) 
--adult 
--child 
Averaging time (days) 
-- carcinogens 
-- noncarcinogens 
Exposed surface area for soil/dust 
(cm2/day) 
-- adult resident 
- adult worker 
--child 
Adherence factor. soils (rng/crn2

) 

- adult resident 
- adult worker 
-- child resident 
- construction worker 
Skin absorption defaults (unitless): 
- semi-volatile organics 
-volatile organics 
- inorganics 
Inhalation rate (m'iday) 
--adult resident 
- adult worker 
-- child resident 
Drinking water ingestion rate (L!day) 
--adult 
--child 
Soil ingestion (mg/day) 
--adult resident 

child resident 
-- commercial/industrial worker 
construction worker 
Exposure frequency (days/yr) 
-- residential 
-- commercial/industrial 
- construction worker 
Exposure duration (years) 
·· residential 
--child 
-- commercial/industrial 
- construction worker 
Age-adjusted factors for carcinogens 
Ingestion factor, soils ([mg-yr]/[kg-day]) 
Dermal factor, soils ([mg-yr]l[kg-day]) 

Inhalation factor. air ([m3 -yr]l[kg-day]) 

Ingestion factor, water ([L-yr]/[kg-day]) 

70 
15 

25550 
ED*365 

5700 
3300 
2800 

007 
0.2 
0.2 
0.3 

0 1 
na 
na 

20 
20 
10 

2 
1 

100 
200 
100 
330 

350 
225 
250 

30' 
6 
25 
1 

114 
361 

11 

1 1 

US EPA. 1989 
US EPA, 1991 

US EPA, 1989 

US EPA. 1989 

US EPA, 1996a 
US EPA, 1996a 
US EPA, 1989 
US EPA, 1989 
US EPA, 1996a 
US EPA, 1996a 
US EPA, 1989 
NMED-specific value 

US EPA, 1989 
US EPA, 2003a 
US EPA, 2000s 

US EPA, 1991 
US EPA, 2001a 
Exposure Factors. (US EPA, 1997) 

US EPA, 2004b 
US EPA, 2004b 

US EPA, 1991 
US EPA, 1991 
US EPA, 2001a 
US EPA, 1991 

US EPA, 1991 
US EPA, 2001a 
NMED-specific value 

US EPA, 1991) 
(US EPA. 1991) 
(US EPA, 1999) 
NMED-specific value 

US EPA, 2001a 
US EPA, 2001a 
By analogy to RAGS: Part B, (US 
EPA, 1991) 
By analogy to RAGS: Part B. (US 
EPA, 1991) 

PEF Particulate emission factor (m'ikg) Chem.-spec. US EPA, 2001 a 
VFs Volatilization factor for soil (m'ikg) Chem.-spec. US EPA, 2001 a 
VFw Volatilization factor for water (Lim1

) 0.5 US EPA, 1991 1 
Csat _ Soil saturation conc_E!.!:'!ration (mglkg) . Chern-spec. U§_E:~. 2001 a ___ _j 

'Exposure .. d.uration for lifetime residents is assumed to 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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