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il I 

Executive summarv 

This document is intended to serve as a formal request for Class 3 modifications to the Cannon 
Air Force Base (AFB) Resource Conservation and Recovery Act (RCRA) Part B Permit pursuant 
to 40 CFR 270.42(c) of the Hazardous and Solid Waste Amendments of 1984 for closure of 
sixty-one Solid Waste Management Units (SWMUs) and seven Areas of Concern (AOCs). The 
SWMUs included in this document were listed in all three of the Appendices (I, II, and III) to the 
Cannon AFB RCRA Permit. 

All of the SWMUs and AOCs addressed by this document, and the applicable New Mexico 
Environment Department (NMED) No Further Action (NFA) Proposal Criteria for their closure, 
are listed in the table below. (Please note that, based on investigative histories, SWMUs 61, 62, 
and 63, and SWMUs 86, 87, 88, 89, and 90 have been grouped together as Section 17 and 45, 
respectively.) 

TABLE ES-1 

Section SWMU/AOC Description NMED 
Criterion 

Section 2 SWMU 74 Landfill No. 1 5 

Section 3 AOC D Asbestos Burial Pit 4 

Section 4 SWMU 113 Landfill No.5, Cell3 4 

Section 5 DP-33 Drum Disposal Pit 4 

Section 6 SWMU 7 Oil/Water Separator No. 129 5 

Section 7 SWMU 9 Aircraft W ashrack Drain System 5 

Section 8 SWMU 32A Oil/Water Separator No. 186 (#1 -East) 5 

Section 9 SWMU 33B Oil/Water Separator No. 186 (#2- West) 5 

Section 10 SWMU 11 Oil/Water Separator No. 170 5 

Section 11 SWMU 38 Oil/Water Separator No. 194 5 

Section 12 SWMU 39 Oil/Water Separator No. 195 5 

Section 13 SWMU 46 Oil/Water Separator No. 196 5 

Section 14 SWMU 47 Oil/Water Separator No. 494 5 

Section 15 SWMU 51 Oil/Water Separator No. 375 5 

Section 16 SWMU 57 Oil/Water Separator No. 379 5 

Section 17 
SWMUs 61,62 Sand Traps Nos. 5077A and 5077B and Oil/Water Separator No. 

5 
and 63 5077C 

Section 18 SWMU 92 Oil/Water Separator No. 5120 5 

Section 19 SWMU 94 Oil/Water Separator No. 5144 5 

Section 20 SWMU 8 Oil/Water Separator No. 165 5 

Section 21 SWMU 1 Oil/Water Separator No. 119 5 

Section 22 SWMU 2 Recovered Diesel Tank No. 108 1 

Section 23 SWMU 3 Oil/Water Separator No. 108 5 

Section 24 SWMU 4 Recovered Oil Tank No. 121 1 

Section 25 SWMU 5 Oil/Water Separator No. 121 5 
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Executive Summarv 

TABLE ES-1 

Section SWMU/AOC Description 
NMED 

Criterion 

Section 26 SWMU 6 POL Tank No. 129 1 

Section 27 SWMU 10 POL Tank No. 170 1 

Section 28 SWMU 16 Oil/Water Separator No. 680 5 

Section 29 SWMU 34 AGE Drainage Ditch 5 

Section 30 SWMU 48A Underground Waste Oil Tank 5 

Section 31 SWMU 48B Aboveground Overflow Capacity Tank 5 

Section 32 SWMU 49 Inactive POL Storage Tank No. 4028A 1 

Section 33 SWMU 50 Inactive POL Storage Tank No. 4028B 1 

Section 34 SWMU 55 Lead Acid Battery Accumulation Point 5 

Section 35 SWMU 72 Oil/Water Separator No. 390 1 

Section 36 SWMU 75 Sanitary Sewage Lift Station Overflow Pit 2 

Section 37 SWMU 76 Sludge Weathering Pit 5 

Section 38 SWMU 77 Civil Engineering Container Storage Area 5 

Section 39 SWMU 78 Fire Department Training Area No. 1 5 

Section 40 SWMU 79 Underground Storage Tank 1 

Section 41 SWMU 81 Solvent Disposal Site 1 

Section 42 SWMU 82 Landfill No. 2 5 

Section 43 SWMU 83 Sump 5 

Section 44 SWMU 85 Stormwater Collection Point 5 

Section 45 SWMUs 86-90 SD-11, Engine Test Cell Area 5 

Section 46 SWMU 91 Recovered Fuel Tank No. 5114 2 

Section 47 SWMU 93 Oil/Water Separator No. No. 5121 5 

Section 48 SWMU 95 Northeast Stormwater Drainage Area 5 

Section 49 SWMU 96 Old Entomology Rinse Area 5 

Section 50 SWMU 98 Sanitary Sewer Line 5 

Section 51 SWMU 104 Landfill No. 4 5 

Section 52 SWMU 105 Landfill No. 3 5 

Section 53 SWMU 106 Fire Department Training Area No. 2 5 

Section 54 SWMU 107 Fire Department Training Area No.3 5 

Section 55 SWMU 124 Inactive Underground Storage Tank No. 1 1 

Section 56 SWMU 125 Inactive Underground Storage Tank No.2 1 

Section 57 SWMU 126 Inactive Underground Storage Tank No. 3 2 

Section 58 SWMU 127 Sand Trap and Leach Field No. Near Tank 4095 (#1) 5 

Section 59 SWMU 128 Oil/Water Separator No. Near Tank 4095 (#2) and Leach Field 1 

Section 60 AOC A MOGAS Spill Site 2 

Section 61 AOC B JP-8 Fuel Spill Site 2 

Section 62 AOC c Blown Capacitor Site 2 
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Executive Summarv 

TABLE ES-1 

NMED 
Section SWMU/AOC Description Criterion 

Section 63 AOC E Runway Rubble Pile 5 

Section 64 AOC F Calibration Target Berm 5 

Section 65 AOC G Disturbed Area -North Housing Site 5 

Section 66 AOC H Disturbed Area - South Housing Site 5 

Section 67 AOC 36 Building #214 Parking Lot 2 

The locations of each of the SWMUs and AOCs addressed herein are illustrated in Figure 1-2, 
Appendix A. 

ORGANIZATION 

Volume I of this document is organized as follows: 

• Section 1: 

• Section 2 - SWMU 74: 

• Section 3 - AOC D: 

• Section 4- SWMU 113: 

• Section 5 - DP-33: 

• Section 6 - SWMU 7: 

• Section 7 - SWMU 9: 

• Section 8 - SWMU 32A: 

• Section 9- SWMU 33B: 

• Section 10 - SWMU 11: 

• Section 11- SWMU 38: 

• Section 12- SWMU 39: 

• Section 13- SWMU 46: 

• Section 14- SWMU 47: 

• Section 15- SWMU 51: 

• Section 16- SWMU 57: 

• Section 17- SWMUs 61-63: 

• Section 18- SWMU 92: 

• Section 19- SWMU 94: 

IJRS Greiner Woodward Clyde 

Introduction 

Landfill No. 1 

Asbestos Burial Pit 

Landfill No. 5, Cell 3 
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Volume II ofthis document is organized as follows: 
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• Appendix A: Figures 
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Volume III ofthis document is organized as follows: 

• Section 44- SWMU 85: Stormwater Collection Point 

• Section 45- SWMUs 86-90: SD-11, Engine Test Cell Area 

• Section 46- SWMU 91: Recovered Fuel Tank No. 5114 

• Section 47- SWMU 93: Oil/Water Separator No. No. 5121 

• Section 48 - SWMU 96: Old Entomology Rinse Area 

• Section 49 - SWMU 98: Sanitary Sewer Line 

• Section 50 - SWMU 104: Landfill No. 4 

• Section 51 - SWMU 105: Landfill No. 3 

• Section 52- SWMU 106: Fire Department Training Area No.2 

• Section 53- SWMU 107: Fire Department Training Area No. 3 

• Section 54 - SWMU 124: Inactive Underground Storage Tank No. 1 

• Section 55- SWMU 125: Inactive Underground Storage Tank No. 2 

• Section 56- SWMU 126: Inactive Underground Storage Tank No. 3 

• Section 57- SWMU 127: Sand Trap and Leach Field No. Near Tank 4095 (#1) 

• Section 58- SWMU 128: Oil/Water Separator No. Near Tank 4095 (#2) and 
Leach Field 

• Section 59 - AOC C: Blown Capacitor Site 

• Section 60- AOC E: Runway Rubble Pile 

• Section 61- AOC F: Calibration Target Berm 

• Section 62 - AOC G: Disturbed Area - North Housing Site 

• Section 63 - AOC H: Disturbed Area - South Housing Site 

• Appendix A: Figures 

• Appendix B: Tables 

• Appendix C: References 

Each of the individual sections listed above are divided into the following subsections: 

• Summary -lists the past investigations and assessments completed at a given SWMU or 
AOC; summarizes the conclusions of these investigations and assessments; and states the 
rationale for a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 
40 CFR 270.42(c) for closure of the SWMU or AOC. 

• Description and Operational History- briefly describes the site and its operational 
history. 
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• Land Use- states current and future or proposed uses for the site. 

• Investigatory Activities- briefly summarizes the past investigations and their 
conclusions; discusses any non-sampling data collected during the first investigation, 
discusses any sampling data collected during the first investigation, discusses any gaps in 
the data collected during the first investigation, and discusses the results and conclusions 
of the first investigation; and repeats these discussions for all subsequent investigations. 

• Site Conceptual Model - describes the nature and extent and ultimate environmental fate 
of any contamination identified during the site investigations. 

• Site Assessments - summarizes any assessments performed using the data collected 
during the site investigations; discusses any screening assessments that may have been 
performed to determine potential impacts on human health or the ecology; discusses any 
risk assessments that may have been performed to determine potential impacts on human 
health or the ecology; discusses any other applicable assessments that may have been 
performed at the site (e.g., on surface water, ground water, underground storage tanks, or 
other issues relevant to the site). 

• No Further Action Proposal- summarizes the rationale for a Class 3 modification to the 
Cannon AFB RCRA Part B Permit, and concludes by stating the applicable NMED 
criterion used. 
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1.1 SETTING · PHYSICAL GEOGRAPHY 

Cannon AFB is situated in the Southern High Plains Physiographic Province in the Llano 
Estacado subprovince. The Llano Estacado is a nearly flat plain sloping gently (10 to 15 feet per 
mile) to the east and southeast. Elevations in the eastern New Mexico portion of the Llano 
Estacado exceed 4,000 feet above mean sea level (msl). In the vicinity of Cannon AFB, 
elevations range from 4,250 feet to 4,350 feet above msl. 

The most prominent geomorphic features in the vicinity of Cannon AFB are blowouts and broad, 
widely spaced valleys. Less common landforms are relict sand dunes located along the northern 
side of the Portales Valley south of the Base. Relict dunes are not found on or near Cannon 
AFB. 

Blowouts are broad shallow depressions which form as the result of soil erosion by wind. 
Blowouts commonly collect surface runoff from small to moderate sized drainage areas. During 
periods of rainfall, runoff collects in blowouts to form ephemeral playa lakes. Playas have no 
external surface drainage. Water is lost by infiltration to the soil and evaporation; without 
recharge, playa lakes persist for only a few days or weeks. Three playas are located within the 
Base, and several more are found to the north and east of the Base. 

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and drainages 
are poorly developed. No streams exist on or near Cannon AFB. Running Water Draw and Frio 
Draw, located about 10 and 20 miles, respectively, north of Cannon AFB, are the nearest streams. 
These are second-order streams. Both streams are very straight, flow southeast, and have 
rectilinear drainage patterns with short laterals (W-C 1991). 

1.2 DEMOGRAPHICS AND LAND USE AT AND NEAR CANNON AFB 

Cannon AFB is located just south ofU.S. Highway 60-84 in a farming and ranching area 
(Figure 1-1, Appendix A). The majority of the SWMUs and AOCs addressed herein are located 
in an industrial/aircraft maintenance area of the Base (Figure 1-2, Appendix A). Two SWMUs, 
74 and 75, and four AOCs, C, D, G, and H, are the exceptions; at least a portion of these six sites 
are located in either a residential or a recreational (golf course) area. 

The majority of the land surrounding Cannon AFB is productive, irrigated farmland or grassland. 
The major crops are wheat, sorghum, sugar beets, com, cotton, alfalfa, barley, and peanuts. The 
land is also used for cattle grazing, both beef and dairy, and Clovis is considered the "Cattle 
Capital ofthe Southwest." There were 32,767 people living in Clovis in 1990, while the Cannon 
AFB population was estimated to be 4,650 in 1990 (W-C 1991). 

1.3 CLIMATOLOGY 

The climate of east-central New Mexico is classified as tropical semiarid, with summer 
temperature and precipitation maxima. Average monthly temperatures range from a January low 
of l2°C (39°F) to a July high of26°C (78°F). Extreme daily temperatures range from -24oC 
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(-11 °F) to 41 oc (106°F) (Lee Wan and Associates 1990). Average monthly precipitation ranges 

from 1 em (0.4 inches) in winter to 6.9 em (2.7 inches) in July. The maximum recorded 24-hour 

rainfall is 12.2 em (4.8 inches), which occurred in August. Rainfall occurs on eight or more days 

per month during the summer precipitation maximum. Mean annual precipitation is 

approximately 41 em ( 16 inches). The mean annual evapotranspiration rate is 181.4 cm/yr 

(71.4 inches/yr) (Lee Wan and Associates 1990). Prevailing winds are from the west at an 

average of 5 kmlhr (3.1 mph) during fall, winter, and spring. During the summer, winds are from 

the south at an average of3.7 kmlhr (2.3 mph). 

The atmosphere around the area of Cannon AFB is generally well mixed. The seasonal and 

annual average mixing heights can vary from 400 meters in the morning to 4,000 meters in the 

afternoon. The afternoon mixing heights are typically greater during the spring and fall seasons. 

The morning mixing heights are usually low, due to nighttime heat loss from the ground, 

producing surface-based temperature inversions. After sunrise, these inversions break up, and 

solar heating of the earth's surface causes vertical mixing in the atmosphere. 

Dust is frequently entrained into the atmosphere in this region of the country because of gusty 

winds and the semiarid climate. The Texas Panhandle-eastern New Mexico area is considered 

the worst area in the United States for windblown dust. Occasionally, this windblown dust is of 

sufficient quantity to restrict visibility. Most of the seasonal dust storms occur in March and 

April, when the wind speeds are typically high (average 5 kmlhr) (W-C 1991). 

1.4 GEOLOGY 

The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene-Late 

Pliocene-age Ogallala Formation and the Early Triassic Dockum Group as shown in Figure 1-3, 

Appendix A. 

The Dockum Group consists of three formations. The stratigraphically lowest unit is the Santa 

Rosa Sandstone. Overlying the Santa Rosa Sandstone are the Chinle and Redonda Formations. 

The Chinle and Redonda Formations are composed mainly of red shales with lesser interbedded 

sands, and are known locally as "redbeds." The top of the Dockum Group is marked by an 

erosional unconformity having relief of up to several hundred feet (Lee Wan and Associates 

1990). 

Overlying the Dockum Group redbeds is the Ogallala Formation. The Ogallala Formation 

extends from eastern New Mexico and Colorado into Texas, Oklahoma, Kansas, Nebraska, and 

South Dakota. Drillers' logs from Cannon AFB indicate that the Ogallala Formation varies from 

360 feet to 415 feet in thickness. The incised upper surface ofTriassic redbeds strongly 

influences Ogallala thickness. Paleo valleys in the post-Triassic unconformity are deep and trend 

dominantly east-west. Ogallala thickness may thus vary significantly over short north-south 

distances. 

The Ogallala is erosionally truncated to the south along the abandoned Portales Valley, to the 

west along the Pecos River Valley, and to the north in a series of ephemeral stream valleys. The 
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Ogallala Formation extends more than 125 miles to the east before terminating as an escarpment 
in Briscoe County, Texas. Springs and seeps are common along the erosional margins of the 
Ogallala. 

The Ogallala dips gently and monoclinally to the southeast in the vicinity of Cannon AFB. As 
reported in Lee Wan and Associates (1990), data suggest that some Quaternary warping may 
have occurred; however, most of the structures are well to the northwest and southwest of 
Cannon AFB. No faults or buried structural lineaments are known in the vicinity of Cannon 
AFB. 

The Ogallala Formation is composed of unconsolidated poorly sorted gravel, sand, silts, and 
clays. The base of the Ogallala is generally marked by a gravel, cobble, and boulder deposit. 
This basal member contains sediments derived from igneous and sedimentary rocks transported 
from the mountains to the west. The Ogallala Formation was laid down as stream and overbank 
deposits formed within coalescing alluvial fans. These fans form a broad pediment along the 
eastern flank of the Rocky Mountains. As is typical of alluvial deposits, Ogallala internal 
stratigraphy varies vertically and horizontally over short distances. 

Except where strongly cemented by calcium carbonate (caliche), the sediments of the Ogallala 
are loose and friable. Authigenic and allogenic clays are found as a trace to abundant matrix 
mineral (Lee Wan and Associates 1990). As reported by Lee Wan and Associates (1990), five 
zones have been distinguished within the Ogallala of east central New Mexico on the basis of 
clay minerals. Smectites (montmorillonites) and attapulgite (with sepeotite) are the dominant 
clays throughout the Ogallala. Illite is a lesser, but persistent clay, as is kaolinite. Smectite is a 
swelling clay, causing deep cracks to form in dry surface soils. Smectite in particular and, to a 
lesser extent, attapulgite and illite, are clays with moderate to high cation exchange capacities 
(CEC). The formation as a whole should therefore have a relatively high CEC, which should 
inhibit the migration of charged contaminants, and especially ionic forms of metals. 

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to 
discontinuous layers throughout. A generalized geologic section at Cannon AFB is shown in 
Figure 1-3, Appendix A. Caliche is hard, white to pale tan on fresh surfaces, weathering to gray, 
and has a chalky appearance. Caliche forms as calcium carbonate, leached from overlying 
sediments, and precipitates in the pore space of the host sediments. Precipitation is caused by the 
evaporation of downward percolating water. The caliche may thus mark the position of ancient 
vadose zones. As reported in Lee Wan and Associates (1990) radiocarbon dates for the upper 
"climax" caliche range from 27,000 yr. Before Present (B.P.) to 42,000 yr. B.P. 

Caliche is relatively soluble in acidic water (pH < 7) or in waters containing dissolved C02. The 
top surface of the upper "climax" caliche in fresh outcrop shows solution etching. 

The Ogallala has numerous continuous to discontinuous caliche layers throughout its thickness. 
The uppermost caliche, termed the "climax" caliche, is pisolitic (consisting of spherical 
concentrically laminated aggregates 1 to 10 mm in diameter (Lee Wan and Associates 1990). 
The pisolites are thought to have formed as the caliche was repeatedly chemically weathered and 
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brecciated during Pleistocene pluvials (wet climate episodes) and later recemented during drier 
intervals. This upper caliche crops out around playas and the bounding escarpments of the 
Ogallala, and is locally termed "cap rock." The "climax" caliche is typically 3 to 5 feet thick. 
Caliches which occur lower in the Ogallala are platy and harder. Caliche may be thin or absent 
below playas (W-C 1991). 

1.5 HYDROGEOLOGY 

The lower portion of the Ogallala Formation is the primary regional aquifer for both potable and 
irrigation water. No deeper aquifers are utilized in the vicinity of Cannon AFB. The Ogallala 
aquifer is part of the High Plains Aquifer which extends continuously from Wyoming and South 
Dakota into New Mexico and Texas. In east central New Mexico, the Ogallala aquifer rests on 
Dockum Group redbeds, which serve as the basal confining layer. The Ogallala is a water table, 
or unconfined, aquifer (Lee Wan and Associates 1990). The Ogallala aquifer has a southeasterly 
regional gradient of about 13 feet/mile. Well yields vary from less than one gallon per minute 
(gpm) in thin silts and sands, and up to 1,600 gpm in thick sands and gravels (Lee Wan and 
Associates 1990). Water quality is generally good, with hardness and fluorides being somewhat 
high (Lee Wan and Associates 1990). 

At Cannon AFB, the depth to groundwater is greater than 200 feet, and the Ogallala aquifer has 
an average saturated thickness of 120 feet based on mid-1960s data. Saturated thickness ranges 
from 93 to 143 feet, and is influenced by the configuration of the erosional nonconformity 
surface marking the top of the Dockum Group. The local groundwater gradient is southeasterly 
at 7.5 feet/mile (Lee Wan and Associates 1990). Figure 1-4, Appendix A, shows water table 
elevation contours for 1984. Flow within the saturated zone may be influenced by the 
configuration of the top of the Dockum Group. Yields in tests of Cannon AFB water wells have 
ranged from 776 Llmin (205 gpm) to 4,353 Llmin (1150 gpm). Specific capacities range from 
0.14 m3/m (11.4 gallft) to 0.35 m3/m (27.9 gallft) (Lee Wan and Associates 1990). 

Very rough estimates of hydraulic conductivity were made from well pump tests in water wells 5 
and 9 (Figure 1-5, Appendix A) using the Theis equation. An estimate of hydraulic conductivity 
for water well 8 was based on water level recovery data using the Bouwer and Rice approach 
(Lee Wan and Associates 1990). The data used in these calculations were obtained to evaluate 
pump rates, efficiency, and well yield, and were not intended for use in calculating aquifer 
properties. The results of these calculations should therefore be considered as first 
approximations. 

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately 
2.0 x 1 o-3 em/sec. Calculations for water well 8 resulted in a hydraulic conductivity of 2.0 x 1 o-2 

em/sec. In addition, slug testing of two monitoring wells (MW-0 and MW-N) was done by 
Woodward-Clyde in February 1995 (W-C 1995a). The estimated hydraulic conductivities from 
these slug tests were both 3 x 1 o-3 em/sec. These estimates appear to be low when compared to 
published hydraulic conductivity data for sands and gravels. As reported in Lee Wan and 
Associates (1990) a groundwater flow velocity of about 45 m/yr (150 ft/yr) has been estimated. 
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This calculates out to a hydraulic conductivity of approximately 1.0 x 1 o-1 em/sec. Again, this 
appears to be low when compared with published data (Freeze and Cherry 1979). 

The presence of interstitial clays may account for both the variability and low values of hydraulic 
conductivities. Boring logs from Cannon AFB IRP projects and published reports (Lee Wan and 
Associates 1990) indicated that interstitial and interstratified clays are abundant in the Ogallala 
Formation. 

Recharge to the Ogallala is primarily through precipitation. As reported in Lee Wan and 
Associates (1990), a recharge rate of 0.5 inches/year was calculated using the Theis equation. 
Lee Wan and Associates (1990) reported that the recharge rate may be as much as 1.0 inches/yr. 
Due to the high evapotranspiration rate and low precipitation, recharge probably occurs only 
during heavy rainfall events in which the infiltration capacity of the soil is exceeded and runoff 
occurs, or during cool months when precipitation exceeds evapotranspiration. Excess runoff 
flows to playas, and the presence of water in playas may allow deep percolation to the aquifer. 
The occurrence of this process is evidenced by the presence of clay deposits in, and thin or 
nonexistent caliche layers directly below, playas. Caliche is soluble in acidic rain waters, and is 
leached over time to form percolation pathways. 

Discharge from the Ogallala occurs through well pumping and springs along the eroded margins 
of the formation. Spring discharge does not occur on or near Cannon AFB. Domestic and 
irrigation water wells are common on and around the Base, however. The rate of discharge 
exceeds the rate of recharge. Water levels in the Ogallala have declined steadily from the 1930s 
to the present. A decline of 50 to 100 feet has been observed in the area around Clovis, New 
Mexico for the period from the 1930s to 1980. Lee Wan and Associates (1990), states "the 
largest area of water level decline exceeding 100 feet occurs south of the Canadian River 
extending from Curry Co., New Mexico to Crosby Co., Texas." 

The dominant uses of groundwater in the Cannon AFB area are for potable and irrigation water. 
Numerous wells are found in the Cannon AFB area, most of which provide only irrigation water 
(Figure 1-5, Appendix A). 

The Ogallala will continue to be used as the primary source of potable and irrigation water for 
eastern New Mexico. The New Mexico State Engineer designated Curry County as a Water 
Basin in 1989. This designation allows for regulation of water rights, usage, and well drilling 
(W-C 1991). 

1.6 SOILS 

Soils in the vicinity of Cannon AFB are classified as SM to SC under the Unified Classification 
Systems, and as aridisols (calciorthids) under the Soil Conservation Service Comprehensive Soil 
Classification System. The following summary is based on the Soil Conservation Service Curry 
County Soil Survey as reported in Lee Wan and Associates (1990). 
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The most common soil type on the Base is the Amarillo fine sandy loam, 0- to 2-percent slope 
phase (map symbol Ab Figure 1-6, Appendix A). This soil consists of a thin sandy A horizon, 
well-defined clayey B1_3 horizons, with a calcic B3 horizon at depths below 40 inches. The calcic 
B3 horizon lies on a calcic C horizon, or on caliche. The Amarillo fine sandy loam is present on 
all relatively flat surfaces at the Base, but is also found on slopes associated with playas (map 
symbol Ac). 

Clovis fine sandy loams, 0- to 2-percent slope phase (map symbol Cb) and 2- to 5-percent slope 
phase (map symbol Cc), are very similar to Amarillo fine sandy loams. In the Clovis soils, the 
depth to the calcic C horizon ranges from 28 to 56 inches. The depth to caliche exceeds 
56 inches. Clovis and Amarillo fine sandy loams occur in close association. 

In a few limited areas, particularly along the steeper slopes around playas, Mausker fine sandy 
loam, 0- to 2-percent slope phase (map symbol Ma), and 2- to 5-percent phase (map symbol Mb) 
are found. Mausker fine sandy loams have no B horizons and are very calcareous. The calcic 
C horizon is within 2 feet of the surface. 

The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately 
permeable. Mausker fine sandy loam A and Ac horizons are rapidly permeable. Permeabilities 
in calcic B and C horizons are moderate (Lee Wan and Associates 1990). 

1.7 BACKGROUND METALS CONCENTRATIONS IN SOIL AND WATER 
QUALITY 

The natural soils in the vicinity of Cannon AFB are alkaline and rich in metals in general. 
Typically high concentrations of aluminum, iron, magnesium, manganese, and potassium 
combine with elevated levels of many other metals in the natural soils. Calcium is naturally 
present in the soils at levels up to nearly 200,000 mg/kg. Tightly cemented layers of"caliche" 
are present in several horizons in the natural soils and the Ogallala aquifer below. 

The background levels of inorganic compounds in surface and subsurface soil at Cannon AFB 
are presented in Table 3-1, Appendix B, in the form of a mean value and statistical information 
on the ranges encountered for each element. Table 3-1 has been adapted from a final report by 
Woodward-Clyde dated September 1997 entitled "Naturally Occurring Concentrations of 
Inorganics and Background Concentrations of Pesticides at Cannon Air Force Base, New 
Mexico." This report summarizes background data for soil from numerous past investigations in 
the vicinity. 

The mean values and upper tolerance limits (UTLs) presented in Table 3-1, Appendix B, are the 
background levels used in the screening of soil chemical results for this RFI. In addition to 
comparison to the UTL of the Base-wide background data (which is necessarily from a limited 
data set), other sources of naturally occurring metals concentrations, such as USGS (1984), were 
considered when determining whether metals concentrations are within background levels. 
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1.8 BIOLOGICAL RESOURCES 

Land adjacent to Cannon AFB is primarily used for agriculture, and there is little natural 
vegetation remaining in the area. The wildlife species that are common to agricultural areas 
throughout the region include bobwhite quail and pheasant. There are a few playa lakes in the 
area; these are used by upland game for cover, by waterfowl for resting and feeding, and by 
wildlife in general for drinking. Nearby riverbeds also provide water sources during rainy 
seasons. During periods oflow rainfall, the riverbeds are dry (W-C 1991). 

1.8.1 Plant Resources 

The climate of the Base area is considered to be semiarid. The thin layer of topsoil in the vicinity 
of Cannon AFB is sandy loam, which is highly susceptible to wind erosion. The undisturbed 
natural vegetation is mostly shortgrass prairie, including blue grama grassland and mixed grama 
grassland vegetation types, which have moderately fast recovery rates (W-C 1991). 

Much of the study area has been previously cleared for agricultural crops. The predominant land 
use of the region is rangeland, primarily for cattle grazing. In general, moderately grazed 
rangeland areas of the types occurring in the project area are highly productive in terms of both 
forage quality and quantity. The rangeland in the vicinity may support up to 15 to 20 head of 
cattle per section, depending on the rainfall. Large trees do not uniformly exist in the vicinity of 
the range except where planted around buildings and other structures on the Base. Woodlands 
composed of large shrubs and small trees are confined to riparian areas and playa lakes in the 
vicinity (W-C 1991). 

The following plants are candidate species for the Federal List of Endangered and Threatened 
Wildlife and Plants (CPR 1990) and are found within a 50-mile radius of Cannon AFB: 
chatterbox orchid (Epipactus gigantea), spiny aster (Aster harridus), Whittmans milkvetch 
(Astragalus witmanii), dune unicorn plant (Proboscidea sabulosa), and the tall plains spruce 
(Eupjorbia strictior). The dune unicorn plant is also on the state endangered plant species list. 
No federally protected endangered plants are known to be present on the Base (Lee Wan and 
Associates 1990). 

1.8.2 Wildlife Resources 

The eastern New Mexico area contains many nongame wildlife species that are typical of the 
High Plains. Most of these species are distributed widely throughout the western United States. 
Species diversity is low in most habitats because of the low vegetation diversity. Most 
amphibian species are associated with riparian habitats and playa lakes. Reptiles are found in all 
terrestrial habitat types, but are most abundant in scrub/grasslands. Nocturnal rodents are the 
most abundant members of the small mammal community. 

Grasslands on the High Plains support a variety of seed-eating sparrows and other ground
dwelling birds, both as residents and migrants. Raptors (hawks and owls) are relatively abundant 
in all habitats in the region. Insectivorous and tree-nesting species are most abundant in riparian 
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areas. Shorebirds and waterbirds and migratory waterfowl in general utilize the rivers, playa 
lakes, and reservoirs of the region. 

Two National Wildlife Refuges (NWRs) are in the region surrounding Cannon AFB. The Grulla 
and Muleshoe NWRs are within 30 miles of Cannon AFB. These areas provide high-quality 
habitat for migratory and breeding waterfowl. 

Big-game species in the area include mule deer, white-tailed deer, pronghorn, and barbary sheep. 
Pronghorn are the most abundant game animal in the area. Several species of upland game, such 
as quail, ring-necked pheasant, and turkey are common in the area. Reservoirs (Ute Lake, 
Conchas Lake, and Clayton Lake) and playa lakes are important waterfowl habitats in the region. 
Numerous species of native and introduced fish inhabit the rivers and perennial streams, and the 
reservoirs support recreational fishing of warm-water species such as walleye, crappie, channel 
catfish, largemouth bass, and bluegill. 

As determined by the regional office of the U.S. Fish and Wildlife Service, two federally listed 
endangered animal species, the bald eagle and peregrine falcon, are known to inhabit the area 
within a 50-mile radius of Cannon AFB. The New Mexico Department of Game and Fish also 
indicated that the state endangered Mississippi Kite, Baird's Sparrow, and the Black-Footed 
Ferret may also occur in the vicinity of the Base. The federal- and state-protected species are 
listed in Table 1-2, Appendix B. 

Within Curry County, the only state-protected bird that is expected to occur is the Mississippi 
Kite. In New Mexico, since the early 1960s, this kite summers regularly and breeds in the Clovis 
region. The birds frequent the golf course at Cannon AFB. Two other state-protected birds that 
may occur within Curry County are the McCown's Longspur and Baird's Sparrow. These two 
species have not been sighted regularly in recent years. No information is available on the 
McCown's Longspur in New Mexico; however, Baird's Sparrow occurs mainly in autumn during 
migration in the eastern plains and southern lowlands. Migrants appear as early as the first week 
of August and move further south by November. The species seems to have declined in 
abundance throughout its range in the Southwest due to the loss of shrubby shortgrass habitats. 

State-protected birds known to occur infrequently are the bald eagle and the peregrine falcon. 
The bald eagle migrates and winters from the northern border ofNew Mexico to the Gila, lower 
Rio Grande, middle Pecos, and Canadian valleys. It is seen occasionally in summer and as a 
breeding bird, with nests reported in the extreme northern and western parts of the state. Winter 
and migrant populations appear to have increased with reservoir construction. The peregrine 
falcon is widely distributed but population numbers are low. The American subspecies breeds 
statewide in New Mexico, but mainly west of the eastern plains (Source: Draft Environmental 
Impact Statement- Cannon AFB 1990). 
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2.1 SUMMARY 

Solid Waste Management Unit (SWMU) 74, Landfill No. 1, has been listed as an Appendix I 
site. A Phase I Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 
of Landfill No. 1 (W -C 1997b) found elevated levels of one metal and five organic compounds 
(including one pesticide and one herbicide) in the area ofSWMU 74. Based on the results of a 
limited risk assessment performed as part of this investigation, the recommendation in the 
Phase I RFI Report of a Class 3 modification to the Cannon Air Force Base (AFB) RCRA Part B 
Permit pursuant to 40 Code ofFederal Regulations (CFR) 270.42(c) is warranted for closure of 
this SWMU. 

2.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

2.2.1 Site Description 

Landfill No. 1 (SWMU 74) was an inactive landfill located in the northwest area of Cannon AFB 
(Figure 2-1 in Appendix A) beneath a portion of the 14th fairway at the Whispering Winds Golf 
Course. The landfill was reportedly unlined, and it occupied approximately 8 acres of land. 
Overall, the landfill site is relatively flat and is covered by the grass of the 14th fairway. The 
general surface water runoff is toward the east, into a pond located east of the golf course's 15th 
fairway (W -C 1997b ). 

2.2.2 Operational History 

Landfill No. 1 was the original landfill at Cannon AFB. It accepted wastes from 1943 to 1946. 
The landfill's operation apparently consisted of placing waste in trenches and burning it before 
burying it. Waste materials received at the site reportedly included domestic solid wastes and 
shop wastes, which included waste oils and solvents, paint strippers and thinners, outdated paint, 
pesticide containers, and various empty cans and drums (Radian 1986). 

Radian Corporation previously investigated an area reported to be Landfill No. 1 in 1984 and 
1985 under the Installation Restoration Program (IRP) (Radian 1986). This investigation 
focused on an area approximately 1,000 feet north of Cannon AFB hospital (Lee Wan and 
Associates 1990). However, landfill material was not encountered in any of the five soil borings 
drilled during this investigation. 

Based on the uncertainty concerning the location of Landfill No. 1, Lee Wan and Associates, Inc. 
performed a review of aerial photographs from 1945 and 1946 (Lee Wan and Associates 1990). 
The exact location of the landfill could not be determined, but Lee Wan and Associates estimated 
the location to be northeast of the Base hospital. A subsequent review of aerial photographs 
from 1939 and 1951 through 1979, conducted by Woodward-Clyde (W-C) in conjunction with 
the U.S. Army Corps ofEngineers (USACE) and Cannon AFB personnel in March 1992, found 
evidence of possible surface activity and or disturbance in the same area that had been identified 
by Lee Wan and Associates. 
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Based on the available information, W-C delineated the approximate area of the suspected 
landfill at a location approximately 400 feet northeast of the base hospital. In April and March 
1992, W-C conducted a field investigation which included conducting a geophysical survey 
along 15 traverses, drilling 32 geotechnical soil borings, and collecting 25 lithographic soil 
samples for archival purposes. An electromagnetic geophysical survey was completed using a 
Geonics EM-31. The results of the geophysical survey indicated the presence of anomalies in 
the area suspected to be the location of Landfill No. 1. However, these anomalies had most 
likely been influenced by underground utilities, the golf course sprinkler system, and the moist 
soils found near the course's playa lakes and greens, rather than buried landfill materials. In 
addition, no landfill materials were encountered during the drilling of the soil borings. Based on 
the results of this investigation, it did not appear that Landfill No. 1 was present in the suspected 
location. 

In the summer of 1993, Cannon AFB began to modify and expand the Whispering Winds Golf 
Course. In the process of installing the sprinkler system, evidence ofbum and bury trenches, 
potentially associated with landfill activities, was encountered. These trenches were encountered 
approximately 1,000 feet north-northwest of the Base hospital, in the proximity of the area 
Radian had investigated in 1984 and 1985. 

2.3 LAND USE 

2.3.1 Current 

Cannon AFB personnel use the Whispering Winds Golf Course frequently on a year-round basis. 
Approximately 23,000 rounds of golf (i.e., 23,000 person visits, with each visit lasting 
approximately 1 to 3 hours) are played on the course each year. The average daily usage consists 
of approximately 40 rounds played each weekday, and approximately 80 rounds played each 
weekend day. In addition, golf course maintenance personnel work in the area approximately 
8 hours per day, 5 days per week. 

2.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, it is possible that a change in the flying 
mission of Cannon AFB could result in the closure of the Whispering Winds Golf Course in the 
area of SWMU 74. Use classification will continue to remain industrial in nature. 

2.4 INVESTIGATIVE ACTIVITIES 

2.4.1 Summary 

A Phase I RFI of Landfill No. 1 (W -C 1997b) found elevated levels of one metal and five 
organic compounds (including one pesticide and one herbicide) in the area ofSWMU 74. The 
results of the human health risk evaluation conducted during the Phase I RFI at SWMU 74 
indicated that this SWMU poses no unacceptable risk to human health. 
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2.4.2 Investigation #1: Phase I RCRA Facility Investigation Report for 
Landfill No. 1 (SWMU 7 4) 

2.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a limited risk assessment performed using the results of this 
investigation. The limited risk assessment indicated that there is no unacceptable risk to human 
health from this SWMU (W-C 1997b). 

2.4.2.2 Sampling Data Collection 

A Phase I RFI was performed at SWMU 74 to determine whether a release of landfill-related 
chemicals had occurred. Two electromagnetic geophysical surveys were completed, one using a 
Geonics EM-31 and the other using a Geonics EM-61. The results ofboth surveys were 
interpreted, and the anomalies encountered were determined to be indicative of the presence of 
landfill materials. Based on these results, a subsurface soil investigation was designed. A total 
of 23 borings were drilled and subsurface soil samples were collected and submitted for chemical 
analyses from 15 ofthe borings (boring locations are shown in Figure 2-1 in Appendix A). The 
borings were advanced to depths ranging from 10 to 50 feet below the surface to determine the 
vertical extent of any potential contamination. Target analytes for the 43 samples collected from 
the 23 borings included Target Compound List (TCL) volatile organic compounds (VOCs), TCL 
semivolatile organic compounds (SVOCs), cyanide, pesticides, polychlorinated biphenyls 
(PCBs), herbicides, total recoverable petroleum hydrocarbons (TRPH), Target Analyte List (TAL) 
metals, and total organic carbon (TOC). In addition, the analytical laboratory reported three 
volatile and five semivolatile organic tentatively identified compounds (TICs). 

2.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the 
Phase I RFI Quality Assurance Project Plan (QAPP). Therefore, no data gaps existed after the 
completion of the Phase I RFI. 

2.4.2.4 Results and Conclusions 

One VOC (toluene), two SVOCs (pyrene and pentachlorophenol), one herbicide, (2-(2-methyl-4-
chlorophenoxy] propionic acid [MCPP]), one pesticide (4,4'-DDT), and one metal (barium) were 
detected at concentrations of potential concern during the Phase I RFI at Landfill No. 1. All 
other compounds detected were excluded from concern because they were detected below the 
associated background levels (W-C 1997a) in the case of metals, because they were considered 
to be a laboratory contaminant in the case of organic compounds, or because did not have risk 
screening criteria. The analytical results for this investigation are presented in Tables 2-1a and 
2-1 b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater was greater than 
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250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. 

The landfill material encountered during the Phase I RFI included construction debris and 
domestic waste. No liquid wastes or soils saturated with liquid wastes were encountered during 
the field activities. 

Based on the results of a limited risk assessment performed as part of this investigation, the 
Phase I RFI report recommended NFA for SWMU 74. 

2.5 SITE CONCEPTUAL MODEL 

2.5.1 Nature and Extent of Contamination 

A total of 23 borings, to depths ranging from 10 to 50 feet, were installed during the Phase I RFI 
at Landfill No. 1 to effectively delineate the extent of contamination at SWMU 74. Chemical 
analyses detected elevated concentrations of metals and organic compounds in subsurface soil 
samples collected during the Phase I RFI at SWMU 74. 

Metals that exceeded the associated background levels (W-C 1997a), and organics that were not 
dismissed as laboratory contaminants, were compared to the United States Environmental 
Protection Agency (USEPA) Region III Risk-Based Concentrations (RBCs). Additional 
chemicals were excluded as chemicals of interest if they did not have Region III RBCs (i.e., 
chemicals without a Region III RBC do not have USEP A-established toxicity values, and 
therefore cannot be quantitatively evaluated by a risk assessment). 

Groundwater at SWMU 74 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

2.5.2 Environmental Fate 

Contaminants encountered at Landfill No. 1 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air
volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 
contaminants off site; leaching - through the vadose zone; and groundwater - movement via 
groundwater flow. 

Toluene is likely to be medium to highly mobile in subsurface soil and is not likely to persist for 
long periods of time due to high vapor pressure, high volatilization potential, and a high 
biodegradation rate. 

MCPP is not likely to persist in the environment over time due to a very high water solubility, a 
tendency not to adsorb to clays, and a high biodegradation rate. 
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Pyrene, phenanthrene, and pentachlorophenol are likely to be relatively immobile due to low 
vapor pressure, low water solubility, and a tendency to adsorb to clays. In addition, these three 
compounds have moderate to low biodegradation rates. 

4,4' -DDT is likely to persist in the environment due to its extremely low vapor pressure, low 
water solubility, and tendency to readily adsorb to soil. This compound also has a low 
biodegradation rate. 

Based on the general subsurface characteristics at SWMU 74, including moderate to high clay 
content and an alkaline soil pH, metals (i.e., barium) are not likely to be very mobile in the 
subsurface; however, they do persist for long periods of time. The potential precipitation of 
metals in the subsurface, thus limiting downward migration in the vadose zone, is evidenced by 
the caliche layers encountered in the borings drilled during the Phase I RFI. 

2.6 SITE ASSESSMENTS 

2.6.1 Summary 

A limited risk assessment was conducted based on the results of the Phase I RFI. The results of 
the limited risk assessment are discussed below. 

2.6.2 Screening Assessments 

2.6.2.1 Human Health 

A human health risk screening was performed for Landfill No. 1 to determine whether chemicals 
detected in soils at the site may pose an unacceptable risk to human health. Maximum 
concentrations of the chemicals were compared to USEP A Region III RBCs for residential soil 
ingestion to estimate potential noncarcinogenic hazard and carcinogenic risk. Conservative 
assumptions were used throughout the screening process; therefore, the results overestimate the 
actual hazard/risk and the site. 

None ofthe chemicals detected above background levels (W-C 1997a) that were not dismissed 
as laboratory contaminants exceeded the established RBCs. The cumulative Hazard Index (HI) 
for noncarcinogenic effects was 0.4, less than USEPA's level of concern (1.0), indicating that the 
maximum concentrations of noncarcinogenic chemicals at the site do not pose an unacceptable 
risk to human health. The cumulative cancer risk from exposure to the maximum concentrations 
of 4,4' -DDT and pentachlorophenol was 1 x 1 o-8

, less than USEP A's "point of departure" of 
1 x 1 o-6 for evaluating cancer risk at hazardous waste sites. 

Concentrations without toxicity values (RBCs) and tentatively identified compounds were 
evaluated qualitatively and were found not to pose a threat to human health based on low 
toxicity, low potential for human exposure (due to infrequent detections), and low detected 
concentrations. 
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Based on the results of the human health risk screening, chemicals detected in soils at Landfill 
No. 1 do not pose an unacceptable risk to human health. 

2.6.2.2 Ecological 

No formal ecological risk screening has been performed at SWMU 74. 

2.6.3 Risk Assessments 

2.6.3.1 Human Health 

Based on the conclusions of the human health risk screening, SWMU 74 did not contain any 
significant hazards/risks such that a formal ecological risk assessment was warranted. 

2.6.3.2 Ecological 

No formal ecological risk assessment has been performed at SWMU 74. 

2.6.4 Other Applicable Assessments 

2.6.4.1 Surface Water 

SWMU 74 contained no surface water. 

2.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

2.6.4.3 Underground Storage Tanks (USTs) 

There is no record of any storage tanks, either underground or aboveground, in the area of 
SWMU74. 

2.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 74. 

2.7 NO FURTHER ACTION PROPOSAL 

2.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI, no further action (NF A) has been 
recommended for SWMU 74. 
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2.7.2 Criterion 

SWMU 74 is proposed for NFA based on New Mexico Environment Department (NMED) NFA 
Criterion 5: The SWMU has been characterized in accordance with the current applicable state 
and federal regulations, and the available data has indicated that the contaminants present pose 
an acceptable level of risk under current and projected future land use. 
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3.1 SUMMARY 

Area of Concern (AOC) D, Asbestos Burial Pit, has been described as a demolition debris 
disposal pit, approximately 10 feet deep, located in the vicinity of the 7th hole on the Cannon 
AFB golf course. A Site Inspection (SI) of AOC D (IMS 1997) found chips of non-friable 
asbestos-containing material (ACM) near the ground surface in the area of this site. In a letter to 
Col. Clary, Commander Cannon AFB, on November 6, 1997, NMED stated the SI was 
technically adequate and approved the report. 

The conclusions reached in the SI and the NMED letter are consistent in recommending that the 
only action required at AOC D is the removal and proper disposal of the exposed ACM. This 
action has been completed, and the action will be repeated in the future if additional ACM is 
exposed. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 
40 CFR 270.42(c) is warranted for closure ofthis AOC. 

3.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

3.2.1 Site Description 

AOC D reportedly consists of a pit used for the disposal of demolition debris, potentially 
including ACM. The site underlies portions of the tee box and fairway at the 7th hole of the 
Whispering Winds Golf Course (Figure 3-1 ). The area investigated measured approximately 
150 feet by 590 feet. 

3.2.2 Operational History 

AOC D was reportedly used as a disposal site for debris derived from the demolition of 
numerous buildings at Cannon AFB in the 1950s. The site was discovered during a golf course 
expansion project when a bulldozer removed a layer of topsoil approximately 1 foot thick from 
the surface and exposed the chips of non-friable ACM. The potential ACM appeared to be 
pieces of siding from a building wall, each piece measuring approximately 2 inches square. The 
lateral extent of the debris was unknown, but the maximum depth was estimated to be 10 feet 
(IMS 1997). . 

Other accounts from some base personnel suggested that any debris present at AOC D may have 
simply fallen offbarracks buildings that were temporarily stored in this area, not intentionally 
disposed ofhere (W-C 1996). 

3.3 LAND USE 

3.3.1 Current 

The area of AOC Dis currently used as the tee box and fairway of the 7th hole at the Whispering 
Winds Golf Course. Therefore, the land use in this area may be classified as recreational. 
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3.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. Use classification will continue to remain 
recreational. 

3.4 INVESTIGATIVE ACTIVITIES 

3.4.1 Summary 

AnSI of AOC D (IMS 1997) found chips of non-friable ACM in the area of AOC D. No other 
contamination of any significance was detected in the area of this AOC. A letter from NMED 
recommended NF A beyond the proposed removal of any exposed ACM. 

3.4.2 Investigation #1: Site Investigation (SI) Report, Area of Concern (AOC) D 

3.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results of which are discussed below. An EM-61 
electromagnetic geophysical survey was also conducted in the area of AOC D prior to the SI 
field effort. These investigations found no significant metal (i.e., drums) or other debris buried 
at the site. 

3.4.2.2 Sampling Data Collection 

Nine borings were installed during the SI (boring locations are shown in Figure 3-1 in 
Appendix A). Eight of the nine borings were drilled to maximum depths of 10 feet, the ninth 
boring was drilled to a maximum depth of 25 feet based on the visible presence of potential 
transite debris near the surface of this boring. No other visual observation of potential 
contamination was made in any of the other borings. All headspace readings were below 
background levels. 

Three samples were collected at depth intervals of7, 15, and 25 feet from the deep boring and 
sent for laboratory analysis. Target analytes for all three samples included TCL VOCs, TCL 
SVOCs, TAL metals, and TRPH. In addition, two of the debris chips found in the near surface 
sample collected from the deep boring were sent for asbestos identification using polarized light 
microscopy (PLM). 

3.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to determine the 
presence of potential contaminants in the area of AOC D. In addition, the data quality was 
deemed to be sufficient to meet the objectives of the SI. Therefore, no data gaps existed after the 
completion ofthe SI. 
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3.4.2.4 Results and Conclusions 

Both chips of debris sent for asbestos identification using PLM were found to contain greater 
than 1 percent chrysotile asbestos. Therefore, based on this, the debris chips are an ACM. No 
organic compounds were detected above laboratory detection limits. All metals were detected at 
concentrations within established background ranges or below the USEP A Region VI Human 
Health Media-Specific Screening Levels (MSSLs ). The vertical extent of contamination was 
adequately characterized by the soil borings. The analytical results from this investigation are 
shown in Tables 3-1a, 3-1b, 3-1c, and 3-1d in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the AOC. 

The SI recommended that the exposed chips of debris, an ACM, be removed. 

3.5 SITE CONCEPTUAL MODEL 

3.5.1 Nature and Extent of Contamination 

The SI conducted at AOC D found ACM at levels of potential concern. Nine borings (eight to 
depths of 10 feet and one to a depth of25 feet) were installed during the SI to effectively 
delineate the horizontal extent of contamination. No concentrations of organics and metals were 
detected at concentrations of potential concern. The vertical extent of contamination was 
characterized by the soil borings. 

Groundwater at AOC D was not investigated because the potential impacts to groundwater were 
considered minimal. The potential was considered minimal since the depth to groundwater is 
greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the AOC. 

3.5.2 Environmental Fate 

The debris containing chrysotile asbestos can be expected to persist for long periods of time in 
the environment. 

3.6 SITE ASSESSMENTS 

3.6.1 Summary 

The SI recommended that any exposed chips of asbestos-containing debris should be removed; 
NMED concurred in the letter referenced above. 
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3.6.2 Screening Assessments 

3.6.2.1 Human Health 

The greatest risk to human health from exposure to asbestos is via inhalation. However, the 
ACM found at AOC D did not appear to pose a significant health hazard in its observed 
condition. This is because the debris was classified as nonfriable, meaning the chips were not 
easily pulverized using normal hand pressure, and thus are unlikely to release fibers into the air. 
Therefore, barring any mechanical pressure or weathering, the asbestos fibers in any remaining 
chips of debris are unlikely to be respired by golfers or other people in the area. 

3.6.2.2 Ecological 

AOC D encompasses an area of mowed grass and golf course rough. It has been maintained as a 
near monoculture of grass and there was limited forage and biomass production. Therefore, it 
was not expected to be ecologically significant- nor would any such forage be considered 
attractive to native (relevant) New Mexico species. Based on this, AOC D did not contain any 
significant ecological component, and a formal ecological risk assessment was not warranted. 

3.6.3 Risk Assessments 

3.6.3.1 Human Health 

Based on the findings of the SI, a formal human health risk assessment was not warranted for 
AOCD. 

3.6.3.2 Ecological 

Based on the conclusions of the SI, AOC D did not contain any significant ecological component 
such that a formal ecological risk assessment was warranted. 

3.6.4 Other Applicable Assessments 

3.6.4.1 Surface Water 

AOC D contained no surface water. 

3.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
AOC contained no means for groundwater discharges to occur. 

3.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at AOC D. 
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3.6.4.4 Other 

No other assessments have been conducted in the area of AOC D. 

3. 7 NO FURTHER ACTION PROPOSAL 

3.7.1 Rationale 

The conclusions reached in the SI and the in letter from NMED were consistent in 
recommending that the exposed ACM be removed and disposed of properly. This has been 
completed, and it will be repeated in the future if additional ACM is observed. Based on this, 
NFA has been recommended for AOC D. 

3.7.2 Criterion 

AOC D is proposed for NF A based on NMED NF A Criterion 4: A release from the AOC to the 
environment has occurred, but the AOC was characterized under another authority (NMED's 
Hazardous and Radioactive Materials Bureau) and a closure letter is available. 
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4.1 SUMMARY 

SWMU 113, Landfill No.5, has been listed as an Appendix I site. This section is intended to 

address all of Landfill No. 5 except Cell #3, which is currently undergoing long-term monitoring. 

A Phase I IRP Records Search (CH2M Hill1983) first evaluated the existence of and potential 

for contamination in the area of SWMU 113. The report associated with this records search 

stated that Landfill No. 5 warranted further investigation. 

A Phase II (Stage 1) IRP investigation (Radian 1986) included the installation and sampling of 

four groundwater monitoring wells. The analytical results from the groundwater samples 

indicated that no groundwater contamination attributable to past or ongoing activities at Landfill 

No. 5 exists (Radian 1986). 

A Preliminary Review/Visual Site Inspection RCRA Facility Assessment (RFA) (A.T. Kearney 

1987) noted that Cell #3 was undergoing RCRA closure and recommended additional 

groundwater and vadose zone monitoring to determine if contaminants had migrated beneath 

SWMU 113. 

A subsequent Remedial Investigation (Rl) for 18 IRP/SWMUs at Cannon AFB (W-C 1992) 

included the sampling of six monitoring wells in the area of Landfill No. 5 for Appendix IX 

constituents, as listed in 40 CFR 264. Slightly elevated concentrations of three metals were 

detected during this investigation. This RI also included a Baseline Risk Assessment (BRA) that 

concluded potential impacts to human health and the environment from SWMU 113 were 

insignificant. 

A Phase I RFI, completed at Landfill No.5 in 1995, included site topographic surveying and 

mapping, surface geophysical surveying, a soil gas investigation, and a surface and subsurface 

soil investigation. The RFI included a human health risk screen, which indicated that no 

unacceptable risk to human health from the chemicals detected during this investigation was 

present at SWMU 113. The RFI recommended the continued monitoring of groundwater quality 

to assess potential impacts from Cell #3 as the only action required at Landfill No. 5 (W -C 

1998). 

Based on the results of the Phase I RFI, NMED issued a letter addressed to Col. Clary, 

Commander Cannon AFB, dated February 17, 1998, that stated that the RFI was technically 

adequate and approved the report. However, the letter stipulated that post-closure care, including 

groundwater monitoring, must continue at Cell #3. Based on this, closure of all of Landfill No. 5 

except Cell #3 is appropriate at this time. Therefore, a Class 3 modification to the Cannon AFB 

RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure ofSWMU 113, 

except Cell #3. 
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4.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

4.2.1 Site Description 

Landfill No. 5 (SWMU 113) is a 70-acre inactive landfill located in the southeast area of Cannon 
AFB (Figure 4-1 ). Past trenching and waste disposal activities occurred across approximately 
30 acres in the eastern portion of the site. A 4-foot-high, barbed-wire fence with two locked 
entrances surrounds this area. The western 40 acres appear to have received only construction 
debris for purposes of backfilling natural depressions in the area. Overall, the landfill site has 
relatively flat topography and is sparsely vegetated with only a few trees. The general surface 
water runoff is toward the southeast, or into local surface depressions (W-C 1998). 

Cell #3, located within the landfill premises, is a capped, RCRA-regulated unit that reportedly 
received hazardous waste through 1981. Wastes received at Cell #3 reportedly included waste 
oil and solvents in quantities estimated at 5 to 10 gallons per month. No waste was received at 
the unit from the end of 1981 until the cell's closure in 1983. Closure activities included the 
installation of an impermeable clay cap and the construction of an additional security fence 
within the area of Landfill No.5. 

4.2.2 Operational History 

Landfill No.5 was active between 1968 and 1984. Waste materials received at this site 
reportedly included domestic solvent waste, waste oils, and solvents; paints, paint removers, and 
thinners; pesticide containers; and various empty drums and cans. From 1968 to 1972, the mode 
of this landfill's operation included burning and burying waste in trenches (CH2M Hill 1983). 
After 1981, the only waste received at Landfill No.5 was tree limbs and construction rubble, and 
the standard operation of the site included direct burial of waste in trenches. 

In 1988, two groundwater monitoring wells were installed along the southeast boundary of 
Landfill No.5 by the Tulsa District ofUSACE (W-C 1998). In 1992, two additional monitoring 
wells were installed along the eastern edge of Landfill No. 5 by USGS to meet RCRA release 
detection monitoring requirements (W -C 1998). Including the wells installed during the Phase II 
(Stage 1) IRP investigation (Radian 1986), eight monitoring wells had been installed in the 
vicinity of SWMU 113. Geoscience Consultants completed a core sampling project at Cell #3 in 
1985, but no VOCs were detected above the reporting limit. This investigation is not addressed 
herein because it focused solely on Cell #3, and this document is intended to address all of 
Landfill No. 5 except Cell #3. 

4.3 LAND USE 

4.3.1 Current 

Landfill No. 5 is currently closed and no longer receives waste. In addition, a locked security 
fence surrounds the area ofthis SWMU. Land use in the area ofSWMU 113 can be classified as 
airfield/industrial. 
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4.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. Land use in the area of SWMU 113 will remain 
industrial in nature. 

4.4 INVESTIGATIVE ACTIVITIES 

4.4.1 Summary 

A Phase I IRP Records Search evaluated the potential existence of contamination at SWMU 113 
and stated that this site warranted further investigation (CH2M Hill 1983); however, this records 
search did not include any investigative activities. A Phase II (Stage 1) IRP investigation 
indicated that no groundwater contamination attributable to past or ongoing activities existed at 
Landfill No.5 (Radian 1986). A Preliminary ReviewNisual Site Inspection RFA recommended 
additional groundwater and vadose zone monitoring to determine if contaminants from Cell #3 
have migrated beneath SWMU 113 (A.T. Kearney 1987); however, this RFA did not include any 
additional investigative activities. A subsequent RI for 18 IRP/SWMUs included the collection 
of groundwater samples and a BRA that concluded potential impacts to human health and the 
environment from SWMU 113 were insignificant (W-C 1992). A Phase I RFI recommended the 
continued monitoring of groundwater quality to assess potential impacts from Cell #3 as the only 
action required at Landfill No.5 (W-C 1998). 

4.4.2 Investigation #1: Installation Restoration Program (IRP) Phase II -
Confirmation/Quantification Stage 1 at Landfill No. 5 (SWMU 113) 

4.4.2.1 Non-Sampling Data Collection 

The Phase II (Stage 1) IRP investigation was a pure data collection effort. 

4.4.2.2 Sampling Data Collection 

The Phase II (Stage 1) IRP investigation included the installation of four groundwater 
monitoring wells and the collection and analysis of groundwater samples from these wells. One 
well was installed hydraulically upgradient from Landfill No. 5, and the other three wells were 
installed downgradient from the site (Figure 4-1 in Appendix A) in order to determine the nature, 
extent, and migration rate of any potential contaminants originating from this SWMU. Target 
analytes for the groundwater samples collected from the four wells included purgeable volatile 
aromatic compounds and purgeable halocarbon compounds, metals, and general water quality 
parameters. 

No soil samples were collected during this investigation. 

URS Greiner Woodward Clyde 
IIOMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1 s04.doc\7 -Jul-00 /OMA 4-3 



SECTIOIFOUR SWMU 113, landfill No. 5 

4.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the objectives of the Phase II (Stage 1) IRP 
investigation. Therefore, no data gaps existed after the completion of this investigation. 

4.4.2.4 Results and Conclusions 

None of the groundwater samples were found to contain chemicals in concentrations that 
exceeded drinking water standards for any of the parameters tested. Low concentrations of 
metals were detected in all four samples, and trichlorofluoromethane was detected in one sample 
at a concentration of2.1 micrograms per liter (J.lg/L). However, the sample found to contain 
trichlorofluoromethane was collected from the upgradient well, and the report noted that 
trichlorofluoromethane is a common laboratory contaminant (Radian 1986). The analytical 
results for this investigation are presented in Table 4-1 in Appendix B. 

No soil samples were collected or analyzed during this investigation. 

Based on the results ofthis investigation, the Phase II (Stage 1) IRP report stated that no 
groundwater contamination attributable to past or ongoing activities existed at Landfill No. 5. 

4.4.3 Investigation #2: Remedial Investigation (RI) Report for 18 Solid Waste 
Management Units (SWMUs) at Landfill No.5 (SWMU 113) 

4.4.3.1 Non-Sampling Data Collection 

The RI included a BRA performed using the results of this investigation. Based on the analytical 
results, the findings ofthe BRA and a comparison of soil data with risk-based RFI criteria and/or 
proposed RCRA action levels, the RI report concluded that potential impacts to human health 
and the environment are not significant from this SWMU (W-C 1992). The BRA is discussed in 
Section 4.6.3 below. 

4.4.3.2 Sampling Data Collection 

The data collection effort completed as part of the RI consisted of collecting five groundwater 
samples from the four monitoring wells installed during the Phase II (Stage 1) IRP investigation, 
and from one downgradient well installed by the Tulsa District ofUSACE in 1988 (well 
locations are shown in Figure 4-1 ). All five samples collected were analyzed for the Appendix 
IX constituents listed in 40 CFR 264. In addition, samples from the upgradient well and two of 
the downgradient wells were also analyzed for total metals. Due to laboratory missed holding 
times, one of the downgradient wells had to be resampled. This sample was analyzed for TCL 
VOCs only. 

No soil samples were collected during this investigation. 
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4.4.3.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the RI 
and the BRA. Therefore, no data gaps existed after the completion of the RI. 

4.4.3.4 Results and Conclusions 

No analytes, other than metals, were detected above the CRQL during the laboratory analysis of 
the groundwater samples collected as part of the Rl. Barium and vanadium were detected in all 
five groundwater samples. However, the maximum detected concentration of barium (0.029 
milligrams per liter (mg/L) fell below the corresponding maximum contaminant level (MCL) 
(1.0 mg/L); and although there is no established MCL for vanadium, the maximum detected 
concentration (0.036 mg/L) fell below the corresponding USEPA Region VI MSSL (0.26 mg/L). 
Lead was also detected in one groundwater sample, collected from a downgradient well, at a 
concentration of0.016 mg/L. This concentration fell below the corresponding MCL (0.05 mg/L) 
for lead. The analytical results for this investigation are presented in Table 4-2. 

No soil samples were collected or analyzed during this investigation. 

Based on the analytical results, the findings of the BRA and a comparison of soil data with risk
based RFI criteria and/or proposed RCRA action levels, the RI report concluded that potential 
impacts to human health and the environment were not significant from this SWMU (W -C 
1992). 

4.4.4 Investigation #3: Phase I RCRA Facility Investigation (RFI) Report for 
Landfill No.5 (SWMU 113/IRP No. LF-5) 

4.4.4.1 Non-Sampling Data Collection 

The RFI included site topographic surveying and mapping, and surface geophysical surveying to 
delineate the lateral extent of the landfill cells (exclusive of Cell #3) in the eastern two-thirds of 
SWMU 113. The RFI also included a human health risk screen based on the results of the soil 
gas investigation, and the surface and subsurface soil investigation. The risk screen indicated 
that no unacceptable risk to human health from the chemicals detected during the RFI was 
present at SWMU 113 (W-C 1998). The risk screen is discussed in Section 4.6.3 below. 

4.4.4.2 Sampling Data Collection 

A Phase I RFI was performed at SWMU 113 to determine whether a release of hazardous 
constituents to soils beneath Landfill No. 5 had occurred. Then, based on the results of a soil gas 
investigation, and a surface and subsurface soil investigation, potential risks to human health 
were evaluated. 

The soil gas survey for VOCs was completed in two phases. The first phase included collecting 
and field screening soil gas samples from 800 locations within the area of SWMU 113. Samples 
were collected using direct push techniques, and the field screening was completed using a 
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photoionization detector (PID). Based on the results of the field screening, 78 additional soil gas 
samples were collected and analyzed for VOCs using a field gas chromatograph (GC). Of the 78 
locations analyzed, 51 had results below the laboratory reporting limit of 1.2 parts per million 
(ppm) on a volume to volume basis (ppm/v). The VOCs that were detected were separated into 
three classes: petroleum-related or fuel additive compounds (i.e., benzene, toluene, ethylbenzene, 
xylenes [BTEX], and chloroethane); refrigerants or blowing agents (i.e., trichlorofluoromethane, 
dichlorodifluoromethane, and chloromethane); and solvents (i.e., methylene chloride, 
tetrachloroethene, trichloroethene, 1, 1,1 ,2-tetrachloroethane, 1, !-trichloroethane, 1,1-
dichloroethene, chlorobenzene, and trans 1,2-dichloroethene). The locations ofthe VOCs 
generally corresponded with landfill cell locations (Figure 4-3). 

A surface and subsurface soil investigation was then designed based on the results of the soil gas 
investigation. The soil investigation include the drilling and sampling 30 analytical borings and 
three geotechnical borings. All borings were drilled to depths approximately 40 feet below the 
filVnative soil interface. Samples were collected at approximate 5-foot intervals and field 
screened. In total, 150 subsurface and 10 surface samples were submitted for the following 
analyses: TCL VOCs, TCL SVOCs, TAL metals, pesticides/PCBs, herbicides (60 samples), 
TOC (24 samples), and TRPH. In addition, Appendix IX analyses were conducted on the 
deepest sample from each boring. 

4.4.4.3 Data Gaps 

The analytical data, as qualified, was found to meet the QA objectives of the Phase I RFI 
specified in the validation protocols. Therefore, no data gaps existed after the completion of the 
Phase I RFI. 

4.4.4.4 Results and Conclusions 

Of the 78 soil gas samples that were collected and analyzed for VOCs using a field GC during 
the soil gas survey, 51 had results below the laboratory reporting limit of 1.2 ppm/v. The VOCs 
that were detected were separated into three classes: petroleum-related or fuel additive 
compounds (i.e., benzene, toluene, ethylbenzene, xylenes, and chloroethane); refrigerants or 
blowing agents (i.e., trichlorofluoromethane, dichlorodifluoromethane, and chloromethane); and 
solvents (i.e., methylene chloride, tetrachloroethene, trichloroethene, 1,1, 1 ,2-tetrachloroethane, 
1, !-trichloroethane, 1, 1-dichloroethene, chlorobenzene, and trans 1 ,2-dichloroethene ). The 
locations of the VOCs generally corresponded with landfill cell locations (Figure 4-3). 

A total of eight VOCs were detected in samples collected from 16 locations scattered across 
Landfill No.5. Ethylbenzene, styrene, and 4-methyl-2-pentanone were the only compounds 
detected at concentrations indicative of a potential release in the area of SWMU 113. 

Twelve SVOCs were detected in subsurface samples collected from the 30 borings. However, 
all detected concentrations were just at or below the corresponding laboratory reporting limits. 

Ten metals (aluminum, barium, chromium, copper, iron, magnesium, nickel, silver, vanadium, 
and zinc) were detected in at least one subsurface soil sample above the established background 
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ranges for Cannon AFB (W-C 1997a). The frequency that the detected concentrations exceeded 
background levels was approximately 4 percent. Typically, the metal exceeding background in a 
given boring was not detected above background levels in samples collected from immediately 
above or below the interval where the exceedance occurred. Thus, the detected concentrations of 
these metals are not likely due to contamination from Landfill No.5. 

Insignificant concentrations of Aroclor 1254 and TRPH were also detected during the Phase I 
RFI. No pesticides, herbicides, or cyanides were detected in any of the samples analyzed as part 
of this investigation. The analytical laboratory also identified a number of TICs. However, most 
of the TICs were non-toxic (potentially toxic TICs were evaluated during the human health risk 
screen). The results of this investigation are presented in Table 4-3. 

Based on the results of a human health risk screen performed as part of this investigation, the 
Phase I RFI report recommended NFA for SWMU 113. 

4.5 SITE CONCEPTUAL MODEL 

4.5.1 Nature and Extent of Contamination 

Samples collected from groundwater monitoring wells during the Phase II (Stage 1) IRP 
investigation and the RI were analyzed, and a BRA was performed on the chemicals detected 
during the RI. 

Based on the results of topographic surveying and mapping, surface geophysical surveying, and 
a soil gas survey, 30 borings to maximum depths ranging from 51 to 81.5 feet were installed 
during the Phase I RFI at Landfill No. 5 to effectively delineate the extent of contamination at 
SWMU 113. Chemical analyses detected potentially elevated concentrations of metals, organic 
compounds, and PCBs in subsurface soil samples collected during the Phase I RFI at SWMU 
113. Maximum concentrations of chemicals detected in subsurface soil during the Phase I RFI 
were compared to conservative, risk-based screening concentrations (i.e., proposed RCRA action 
levels for soil ingestion assuming residential use) during the human health risk screen. 

4.5.2 Environmental Fate 

Contaminants encountered at Landfill No. 5 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air
volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 
contaminants off site; leaching- through the vadose zone; and groundwater- movement via 
groundwater flow. 

VOCs are likely to be moderately to highly mobile in subsurface soil and are not likely to persist 
for long periods of time due to high vapor pressure, high volatilization potential, and a high 
biodegradation rate. 
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SVOCs are likely to be relatively immobile due to low vapor pressure, low water solubility, and 
a tendency to adsorb to clays. In addition, these compounds have moderate to low 
biodegradation rates. 

Based on the general native subsurface characteristics at SWMU 113, including moderate to high 
clay content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; 
however, they do persist for long periods of time. The potential precipitation of metals in the 
subsurface, thus limiting downward migration in the vadose zone, is evidenced by the caliche 
layers encountered in the borings drilled during the Phase I RFI. 

4.6 SITE ASSESSMENTS 

4.6.1 Summary 

Based on the results of the Phase II (Stage 1) IRP investigation, a risk assessment was not 
warranted for SWMU 113. However, a BRA was conducted based on the results ofthe RI, and a 
human health risk screen was performed using the results of the Phase I RFI. The results of both 
assessments are discussed below. 

4.6.2 Screening Assessments 

4.6.2.1 Human Health 

The chemicals of potential concern (COPCs) identified by the BRA for SWMU 113 included 
antimony and lead. These metals were initially screened by comparing their detected 
concentrations to MCLs, and then to RFI criteria and proposed RCRA action levels. Because 
none of the detected chemicals exceeded the corresponding MCLs, the comparison did not 
identify any chemicals of concern (COCs) at SWMU 113. Any COCs identified would have 
been subjected to a quantitative risk characterization. 

The results of the human health risk screen found that one carcinogen, beryllium, had a 
maximum concentration (0.7 milligrams per kilogram [mglkg]) that exceeded the corresponding 
proposed RCRA action level (0.2 mg/kg). Out of the 160 samples analyzed, the maximum 
concentration was the only detected concentration that exceeded the upper limit of the 
background range for beryllium (0.6 mglkg). Assuming a 70-year soil ingestion exposure, the 
associated cancer risk for this 0.7 mg/k:g concentration of beryllium was 4 x 10·6, a level within 
the USEPA target risk range of 1 x 10-6 to 1x 10-4. No noncarcinogens were detected at concen
trations exceeding the corresponding proposed RCRA action levels during the Phase I RFI. 

4.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all 18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels. 
Because none of the detected chemicals exceeded the corresponding MCLs, the comparison did 
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not identify any COCs at SWMU 113. Any COCs identified would have been subjected to a 
quantitative risk characterization. 

An ecological risk screening was not included as part of the Phase I RFI report, but a human 
health risk screen was included. In this evaluation the screening criteria were not significantly 
exceeded by detected chemical concentrations attributable to SWMU 113 contamination. The 
proposed RCRA action levels for soil ingestion assuming residential use that were employed as 
screening criteria are highly conservative, and as such are protective of both human and 
ecological health. 

4.6.3 Risk Assessments 

4.6.3.1 Human Health 

Because the BRA identified no COCs for human health risks at SWMU 113, a quantitative risk 
characterization was not warranted. 

The Phase I RFI did not include a formal human health risk assessment for SWMU 113. 

4.6.3.2 Ecological 

Because the BRA identified no COCs for ecological health risks at SWMU 113, a quantitative 
risk characterization was not warranted. 

The Phase I RFI did not include a formal ecological health risk assessment for SWMU 113. 

4.6.4 Other Applicable Assessments 

4.6.4.1 Surface Water 

SWMU 113 is a closed landfill, and as such contains no surface water. 

4.6.4.2 Groundwater 

Groundwater at SWMU 113 was investigated during the Phase II (Stage 1) IRP investigation and 
the RI, both of which are discussed above. 

4.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 113. 

4.6.4.4 Other 

A Phase I IRP Records Search evaluated the potential existence of contamination at SWMU 113 
and stated that this site warranted further investigation (CH2M Hi111983); however, this records 
search did not include any investigative activities. A Preliminary ReviewNisual Site Inspection 
RF A recommended additional groundwater and vadose zone monitoring to determine if 
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contaminants from Cell #3 had migrated beneath SWMU 113 (A.T. Kearney 1987); however, 
this RF A did not include any additional assessment activities. 

Geoscience Consultants completed a core sampling project at Cell #3 in 1985, but no VOCs were 
detected above the reporting limit. This investigation is not addressed herein because it focused 
solely on Cell #3, and this document is intended to address all of Landfill No. 5 except Cell #3. 
No other assessments have been conducted in the area ofSWMU 113. 

4.7 NO FURTHER ACTION PROPOSAL 

4.7.1 Rationale 

Based on the conclusions reached in the Phase II (Stage 1) IRP report, the RI, and the Phase I 
RFI, NFA has been recommended for SWMU 113. In addition, based on the results of the 
Phase I RFI, an NMED letter addressed to Col. Clary, Commander Cannon AFB, and dated 
February 17, 1998, stated that the RFI was technically adequate and approved the report. 
However, the letter stipulated that post-closure care, including groundwater monitoring, must 
continue at Cell #3. Based on this, closure of all ofLandfill No.5 except Cell #3 is appropriate 
at this time. 

4.7.2 Criterion 

SWMU 113 is proposed for NFA based on NMED NFA Criterion 4: A release from the AOC to 
the environment has occurred, but the AOC was characterized under another authority (NMED's 
Hazardous and Radioactive Materials Bureau) and a closure letter is available. 
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5.1 SUMMARY 

DP-33, Drum Disposal Pit, was discovered in 1991 during earthwork operations in the northeast 
portion of Cannon AFB, near Engineers Way Road. During the earthwork operations, a buried 
drum was excavated and its content spilled onto surrounding soils. IT Corporation performed a 
Rapid Response Corrective Action at the site. The corrective action, documented in a Final 
Project Report (IT 1995), included the removal and offsite disposal of approximately 25 buried 
drums and approximately 610 cubic yards of impacted soils. 

In a letter to Col. W.P. Ard, Commander 2ih Support Group, dated December 12, 1996, NMED 
stated the corrective action was consistent with applicable regulations and protective of both 
human health and the environment. Therefore, NMED approved the Final Project Report and 
required NF A at the site. In accordance, a Class 3 modification to the Cannon AFB RCRA 
Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this site. 

5.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

5.2.1 Site Description 

DP-33 was the site of a Rapid Response Corrective Action, which removed buried drums 
containing what appeared to be petroleum waste liquids. The corrective action resulted in an 
excavation measuring approximately 70 feet by 90 feet and 8 feet deep (Figure 5-1). In total, 
approximately 25 buried drums and approximately 610 cubic yards of impacted soils were 
excavated and sent off site for disposal. The site, discovered in 1991 during earthwork 
operations, was located in the northeast portion of Cannon AFB near Engineers Way Road (IT 
1995). 

5.2.2 Operational History 

DP-33 reportedly was the historical location of an aircraft hangar. The hangar was demolished 
in the mid-1960s. Buried drums were first discovered here during earthwork operations in 1991. 

5.3 LAND USE 

5.3.1 Current 

The area ofDP-33 is currently used as an electrical equipment storage yard. The land use in this 
area may be classified as industrial. 

5.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. Use classification will continue to remain 
industrial. 
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5.4 INVESTIGATIVE ACTIVITIES 

5.4.1 Summary 

During a Rapid Response Corrective Action, approximately 25 drums and approximately 610 
cubic yards of soils were excavated from the area ofDP-33. Confirmation samples were then 
collected from the limits of the resultant excavation and from the proposed backfill source areas, 
and NMED granted approval to backfill. A letter from NMED found the corrective action to be 
consistent with applicable regulations and protective of both human health and the environment. 

5.4.2 Investigation #1: Rapid Response Corrective Action Report, DP-33 

5.4.2.1 Non-Sampling Data Collection 

The Rapid Response Corrective Action included a risk evaluation, the results of which are 
discussed in Section 5.6.2 below. Two exploratory trenches (one extending approximately 60 
feet west of the main excavation and the other extending approximately 90 feet east of the main 
excavation) were also dug to further assess the potential presence of buried drums. No drums 
were encountered outside the main excavation. 

5.4.2.2 Sampling Data Collection 

Fourteen confirmation, profile and backfill samples were collected upon completion of the 
excavating activities at DP-33 (sample locations are shown in Figure 5-1 in Appendix A). Ten 
confirmation samples were collected from the excavation (two samples each from the floor and 
the four walls). Two composite samples were collected from each of the two stockpiles of 
excavated soil (one composed of soils removed from the immediate vicinity ofthe drums and the 
other composed of visually impacted soils from the excavation). Two samples were also 
collected from proposed backfill sources. The confirmation and backfill samples were analyzed 
for VOCs, SVOCs, PCBs/pesticides, total metals, and total petroleum hydrocarbons (TPH) 
(including diesel, JP-4 and TRPH). The profile samples were analyzed for Toxicity 
Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, pesticides, metals, and TPH. 

Two additional profile samples were later collected from each of the two soil stockpiles and 
analyzed for TRPH. Based on the TRPH results for one of the confirmation samples collected 
from the floor of the excavation, an additional confirmation sample was collected from a location 
3 feet beneath the floor of the excavation to verify the extent ofTRPH contamination. The 
samples of the proposed backfill materials were found to contain slightly elevated concentrations 
ofTRPH (<200 mg/kg), so samples of an alternative backfill source were collected and analyzed 
for the same suite of analyses as the earlier samples. 

Nine samples were also collected from the residual liquids found in the excavated drums. A 
field hazard categorization was performed on each sample. 
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5.4.2.3 Data Gaps 

It was concluded that the data available from sample analysis was sufficient to determine the 
extent of contamination at DP-33, to dispose of the excavated materials properly, and to identify 
acceptable backfill soils. In addition, the data quality was deemed to be sufficient to meet the 
objectives of the Rapid Response Corrective Action. Therefore, no data gaps existed after the 
completion of the Rapid Response Corrective Action. 

5.4.2.4 Results and Conclusions 

One organic compound, xylene, was detected in the confirmation samples at a concentration 
above laboratory detection limits. Low concentrations of three pesticides, endosulfan, DDE and 
DDT, were also detected in the confirmation samples. Seventeen metals were detected in the 
confirmation samples, but only two metals, antimony and thallium, were detected at 
concentrations exceeding the USEP A Region VI Human Health MSSLs for residential 
properties. However, both compounds were detected at concentrations that were below the 
Region VI MSSLs for industrial sites (the appropriate classification for DP-33) and within 
established background ranges (W-C 1997a). 

A slightly elevated concentration ofTRPH (1,380 mglkg) was also detected in one of the 
confirmation samples collected from the floor of the excavation. However, an additional sample 
was collected from a location proximate to this sample and at a depth 3 feet below the floor of 
the excavation and analyzed for total TRPH. Total TRPH was not detected above the laboratory 
detection limit in this sample (please note that the units in Table 5-lc should be mglkg, not 
mg/L), demonstrating that concentrations ofTRPH diminish within a few feet below the limits of 
the excavation. No other COPCs were detected in any of the confirmation samples. Thus the 
horizontal and vertical extents of contamination was adequately characterized by the soil 
samples. The analytical results from the confirmation samples are presented in Tables 5-la and 
5-1 c in Appendix B. 

The samples of the proposed backfill materials were found to contain slightly elevated 
concentrations ofTRPH (<200 mglkg), so samples of an alternative backfill source were 
collected and analyzed for the same suite of analyses as the earlier samples. TRPH and other 
chemicals were not detected at concentrations of potential concern in this third sample of 
proposed backfill material. The analytical results from the backfill samples are presented in 
Tables 5-1a and 5-ld in Appendix B. 

Although 11 metals and TRPH were detected in the two disposal profile samples collected from 
the contaminated soil stockpiles and analyzed using TCLP methods, none of these analytes were 
detected at hazardous concentrations. Two additional disposal profile samples were later 
collected from the contaminated soil stockpiles and also analyzed for total TRPH, and again 
TRPH was not detected at hazardous concentrations in these samples (please note that the units 
in Table 5-lc should be mglkg, not mg/L). The analytical results from the profile samples are 
presented in Tables 5-lb and 5-lc in Appendix B. 
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SECTIIIIFIVE DP-33, Drum Disposal Pit 

None of the nine residual liquid samples collected from the excavated drums exhibited hazardous 

characteristics when they were field hazard categorized. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath DP-33. 

5.5 SITE CONCEPTUAL MODEL 

5.5.1 Nature and Extent of Contamination 

The Rapid Response Corrective Action included the excavation and off-site disposal of approx

imately 25 drums (the exact number could not be determined due to the deteriorated condition of 

the drums) and approximately 610 cubic yards of soils from DP-33. Confirmation, backfill and 

profile samples were collected and analyzed. The samples demonstrated that the horizontal and 

vertical extent of contamination had been determined, so the excavation was backfilled using 

approved soils. Therefore, all significant contamination has been removed from DP-33. 

Groundwater at DP-33 was not investigated because the potential impacts to groundwater were 

considered minimal. The potential was considered minimal since the depth to groundwater is 

greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath DP-33. 

5.5.2 Environmental Fate 

Contaminants encountered at DP-33 could potentially migrate into other environmental media 

through any of several transport mechanisms. The mechanisms include: air- movement within 

soil gas or the atmosphere, and wind transport of contaminants off site; leaching- through the 

vadose zone; and groundwater- movement via groundwater flow. 

Organic compounds, including TRPH, are likely to be moderately to highly mobile in subsurface 

soil and are not likely to persist for long periods of time due to high vapor pressures, high 

volatilization potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at DP-33, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. 

5.6 SITE ASSESSMENTS 

5.6.1 Summary 

Approximately 25 drums and 610 cubic yards of soils were excavated from the area ofDP-33. 

Confirmation samples were then collected from the limits of the resultant excavation and from 

the proposed backfill source areas, and NMED granted approval to backfill. A letter from 
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SECTIOIIFIVE DP-33, Drum Disposal Pit 

NMED found the corrective action to be consistent with applicable regulations and protective of 

both human health and the environment. 

5.6.2 Screening Assessments 

5.6.2.1 Human Health 

The Rapid Response Corrective Action report's risk evaluation consisted of a comparison of the 

maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 

residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 

concentrations of potential contaminants detected during the fieldwork associated with the 

Corrective Measure Completion Report posed a significant human health risk. Region VI 

MSSLs were selected for the comparison because they were comprehensive, current, and derived 

using accepted risk assessment methodologies. 

The maximum antimony and thallium concentrations detected during the Rapid Response 

Corrective Action exceeded the Region VI MSSLs for residential sites. However, the maximum 

detected concentrations ofboth metals were below the Region VI MSSLs for industrial sites (the 

appropriate classification for DP-33). 

A slightly elevated concentration ofTRPH (1,380 mg/kg) was also detected in one of the 

confirmation samples collected from the floor of the excavation. However, an additional sample 

was collected from a location proximate to this sample at a depth 3 feet below the floor of the 

excavation and analyzed for TRPH. TRPH was not detected in this sample, demonstrating that 

concentrations ofTRPH diminish within a few feet below the limits of the excavation. No other 

COPCs were detected at concentrations exceeding the corresponding MSSLs at DP-33. 

5.6.2.2 Ecological 

An ecological risk screening was not included as part of the Rapid Response Corrective Action 

report, but a human health risk screening/evaluation was included. In this evaluation, the 

screening criteria were not significantly exceeded by detected chemical concentrations 

attributable to DP-33 contamination. The Region VI MSSLs, used as screening criteria, are 

highly conservative, and as such are protective of both human and ecological health. 

5.6.3 Risk Assessments 

5.6.3.1 Human Health 

Based on the findings of the screening assessment, a formal human health risk assessment was 

not warranted for DP-33. 

5.6.3.2 Ecological 

A formal ecological risk assessment was not completed for DP-33. 
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SECTIIIFIVE DP-33, Drum Disposal Pit 

5.6.4 Other Applicable Assessments 

5.6.4.1 Surface Water 

DP-33 contained no surface water. 

5.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this site 
contained no means for groundwater discharges to occur. 

5.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at DP-33. 

5.6.4.4 Other 

No other assessments have been conducted in the area ofDP-33. 

5.7 NO FURTHER ACTION PROPOSAL 

5.7.1 Rationale 

Approximately 25 buried drums and approximately 610 cubic yards of soils were excavated from 
DP-33 and disposed of off site. Confirmation, backfill and profile samples were collected and 
analyzed. The samples demonstrated that the horizontal and vertical extent of contamination had 
been determined, so the excavation was backfilled using approved soils. NMED then issued a 
letter that found the corrective action to be consistent with applicable regulations and protective 
of both human health and the environment. Based on this, NF A has been recommended for 
DP-33. 

5.7.2 Criterion 

DP-33 is proposed for NF A based on NMED NF A Criterion 4: A release from the site to the 
environment has occurred, but the site was characterized under another authority (NMED's 
Ground Water Protection and Remediation Bureau) and a closure letter is available. 
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SECTIONS IX SWMU 7, Oil/Water Separator No. 129 

6.1 SUMMARY 

SWMU 7, Oil/Water Separator (OWS) No. 129, has been listed as an Appendix II site. An RFI 
ofthe Appendix II sites (LRL 1993) detected three organic compounds (acetone, toluene, and 
xylenes) and four metals (arsenic, chromium, mercury, and nickel) at concentrations of potential 
concern in the area ofSWMU 7. However, the Risk Assessment portion ofthe RFI report 
concluded that the detected concentrations of these chemicals were all within or below the 
acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on the conclusions 
reached in the Risk Assessment for SWMU 7, the RFI recommended that an integrity test be 
performed on the OWS at this SWMU. As long as the unit passed the integrity test, NF A was 
recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 7, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 7. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 
SWMU. 

6.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

6.2.1 Site Description 

SWMU 7, OWS No. 129, a grease or sand trap that had been misidentified as an OWS, was 
located adjacent to the northwest side ofBuilding 129 (Figure 6-1 in Appendix A), and just south 
of Building 116. For the purposes of this report, this unit will be referenced herein as an OWS. 
The OWS was an underground concrete unit that consisted of one compartment of unknown 
capacity. The OWS measured approximately 5 feet by 7 feet in plan and extended 
approximately 5.5 feet below the paved surface. The immediate area above the unit was paved 
with a layer of asphalt approximately 0.5 feet thick. The unit reportedly received waste wash 
water generated from aircraft maintenance operations in Building 119, an aircraft maintenance 
hangar. Wastewaters from the unit were discharged to a storm sewer line. 

6.2.2 Operational History 

OWS No. 129 was active from approximately 1943 until the unit was removed in 1996 (USACE 
1999). The OWS at SWMU 7 has been removed and no longer receives waste wash water. 
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SECTIONS IX SWMU 7, Oil/Water Separator No. 129 

6.3 LAND USE 

6.3.1 Current 

The current land use of the SWMU location is industrial. 

6.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 129 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

6.4 INVESTIGATIVE ACTIVITIES 

6.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected three organic compounds and four metals 
at concentrations of potential concern in the area ofSWMU 7. However, the Risk Assessment 
portion of the RFI report concluded that the detected concentrations of these chemicals were all 
within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 
the conclusions reached in the Risk Assessment for SWMU 7, the RFI recommended that an 
integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 
test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 7, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 7. 

6.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

6.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

6.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the OWS unit, were sampled during the 
RFI (boring locations are shown in Figure 6-1 in Appendix A). Soil samples were collected at 
the surface and from depths of2.5, 5, and 10 feet to characterize the distribution of potential 
contaminants. Field screening with a PID revealed no evidence of contamination during this 
investigation. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, twelve soil samples were sent for chemical analyses. 
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SECTIONS IX SWMU 7, Oil/Water Separator No. 129 

6.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area ofSWMU 7. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 
Therefore, no data gaps existed after the completion of the RFI. 

6.4.2.4 Results and Conclusions 

Three organics (acetone, toluene and xylenes) and two metals (arsenic and chromium) were 
detected at low concentrations in the surface soil samples collected from at least one of the three 
borings. One organic (acetone) and two metals (mercury and nickel) were detected in at least 
one of the subsurface samples at low concentrations. The analytical results from this 
investigation are shown in Tables 6-1a and 6-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 1 o-5 at 
SWMU 7, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 7, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. 
This indicated that no unacceptable risk of carcinogenic effects was expected at this SWMU. 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 
Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 
exposure of small mammals and other ground-dwelling organisms. Based on the calculated 
toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 
metals poses a risk to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 7, the RFI recommended 
that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the 
integrity test, NF A was recommended. 
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SECTIONS IX SWMU 7, Oil/Water Separator No. 129 

6.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

6.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 

6.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 
resultant excavation and sent for chemical analyses. 

6.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

6.4.3.4 Results and Conclusions 

The OWS at SWMU 7 was pumped dry and cleaned. Then the unit was excavated by hand, due 
to the proximity of Building 116, a high-voltage electrical facility. No stained soil or fuel odors 
were observed during the excavation activities. The removal of the OWS effectively rendered 
the RFI' s recommendation for an integrity test moot. 

One soil sample was then collected from each of the excavation's four walls, and two soil 
samples were collected from the bottom of the excavation, each at an approximate depth of 
8 feet. A seventh, confirmatory sample was collected from the center of the excavation's 
bottom, at approximately 8 feet of depth, and sent for laboratory analysis after field analysis of 
these samples using immunoassay method 4030 indicated that the TPH content of each sample 
was less than 20 ppm and that the BTEX content of each sample was less than 10 ppm. This 
sample was analyzed for VOCs, SVOCs, TPH- diesel-range organics (DRO), total metals, and 
TCLP metals. In addition, two duplicate samples were collected from the same locations as one 
of the wall and one of the bottom samples, and sent for laboratory analysis, which confirmed the 
field analysis results for TPH and BTEX. The analytical results for this investigation are shown 
in Tables 6-2a and 6-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 7. Arsenic was the only compound that potentially exceeded the 
corresponding MSSL. However, the maximum possible concentration of arsenic fell below the 
established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 
concentration of arsenic was dismissed as naturally occurring. 
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SECTIONS IX SWMU 7, Oil/Water Separator No. 129 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 

Measure Completion Report concluded that no chemical releases posing an unacceptable human 

health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 

was recommended at this SWMU. 

6.5 SITE CONCEPTUAL MODEL 

6.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 7 included the drilling and sampling of a total of three borings to 

depths of 10 feet. Three organic compounds and four metals were detected at concentrations of 

potential concern. However, the Risk Assessment portion of the RFI report concluded that the 

detected concentrations of these chemicals were all within or below the acceptable excess 

carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the removal of the OWS from this 

SWMU. In addition, soil samples were collected from the resultant excavation and sent for 

laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 

MSSL. However, the maximum possible concentration of arsenic fell below the established 

background levels for metals at Cannon AFB, so the elevated concentration of arsenic was 

dismissed as naturally occurring. 

Groundwater at SWMU 7 was not investigated because the potential impacts to groundwater 

were considered minimal. The potential was considered minimal since the depth to groundwater 

is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath the SWMU. 

6.5.2 Environmental Fate 

Contaminants encountered at OWS No. 129 could potentially migrate into other environmental 

media through any of several transport mechanisms. The mechanisms include: air

volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 

contaminants off site; leaching- through the vadose zone; and groundwater- movement via 

groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 

likely to persist for long periods oftime due to high vapor pressures, high volatilization 

potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 7, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. 
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SECTIONS IX SWMU 1, Oil/Water Separator No. 129 

6.6 SITE ASSESSMENTS 

6.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 7. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 7. 

6.6.2 Screening Assessments 

6.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of 3.0 mglkg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and noncarcinogenic arsenic 
(2.2 mglkg). However, the laboratory detection limit of 3.0 mg/kg lies within the established 
background levels for arsenic at Cannon AFB. Therefore, any potential arsenic present in any of 
the samples above the MSSL, but below the detection limit, has been dismissed as naturally 
occurring. No other COPCs were detected at concentrations exceeding the corresponding 
MSSLs at SWMU 7. 

6.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 
Completion Report, but a human health risk screening/evaluation was included in the Corrective 
Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 
below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 
by detected chemical concentrations attributable to SWMU contamination. The Region VI 
MSSLs, used as screening criteria, are highly conservative, and as such are protective of 
ecological health in addition to human health. 
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SECTIONS IX SWMU 1, Oil/Water Separator No. 129 

6.6.3 Risk Assessments 

6.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 

4 X 1 o-5 at SWMU 7' a level that fell within the USEP A's target risk range of 1 X 10-4 to 1 X 1 o-6 

for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 

effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 

risk of0.61 at SWMU 7, a level that fell below the USEPA's level of concern (1.0) for 

noncarcinogenic effects. This indicated that no unacceptable risk of carcinogenic effects was 

expected at this SWMU. 

6.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 

RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 

Cannon AFB at concentrations determined to exceed background levels. All detected chemicals, 

except mercury, were considered COCs and discussed in the Ecological Risk Assessment. 

Potential risk from COCs in soil to biota was considered greatest through direct exposure of 

small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 

for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 

to small mammalian populations. 

6.6.4 Other Applicable Assessments 

6.6.4.1 Surface Water 

SWMU 7 contained no surface water. 

6.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 

SWMU contained no means for groundwater discharges to occur. 

6.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 129 was actually a single-compartment grease or sand trap constructed of concrete. 

This unit was removed in 1996. 

6.6.4.4 Other 

In 1987-1988, the Tulsa District of the Army Corps of Engineers collected samples of the 

influent and effluent from a number of OWSs at Cannon AFB and had them analyzed. However, 

the results of this study pertain more to water treatment issues than hazardous or solid waste 

issues (USACE 1988). 
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6.7 NO FURTHER ACTION PROPOSAL 

6. 7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 

recommended for SWMU 7. 

6.7.2 Criterion 

SWMU 7 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 

available data has indicated that the contaminants present pose an acceptable level of risk under 

current and projected future land use. 
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SECTIONS EVEN SWMU 9, Aircraft washrack Drain svstem 

7.1 SUMMARY 

SWMU 9, Aircraft Washrack Drain System, has been listed as an Appendix II site. An RFI of 
the Appendix II sites (LRL 1993) detected four organic compounds (acetone, tetrachloroethene, 
toluene and xylenes) and three metals (barium, chromium, and nickel) at concentrations of 
potential concern in the area ofSWMU 9. However, the Risk Assessment portion ofthe RFI 
report concluded that the detected concentrations of these chemicals were all within or below the 
acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on the conclusions 
reached in the Risk Assessment for SWMU 9, the RFI recommended NFA for SWMU 9. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the 
Aircraft Washrack Drain System at SWMU 9, discussed the analytical results of soil samples 
collected from the resultant excavation, and found that no unacceptable human health risks due 
to chemical releases were expected at this SWMU. Based on this, the Corrective Measure 
Completion Report recommended NFA for SWMU 9. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 
SWMU. 

7.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

7.2.1 Site Description 

SWMU 9, Aircraft Washrack Drain System, was a drain/sandtrap located in the center of a 
concrete washrack pad used to clean aircraft (Figure 7-1 in Appendix A). The washrack pad 
sloped to the Aircraft Washrack Drain System, which discharged to OWS No. 165 (SWMU 8). 
The Aircraft Washrack Drain System measured approximately 5 feet by 4 feet in plan and 
extended approximately 5 feet below the paved surface. The unit reportedly received waste 
wash water generated from aircraft cleaning operations at the washrack. Wastewaters from the 
unit were discharged to a sanitary sewer line. 

7.2.2 Operational History 

The Aircraft Washrack Drain System was active from approximately 1966 until the unit was 
removed in 1996 (USACE 1999). The Aircraft Washrack Drain System at SWMU 9 has been 
removed and no longer receives waste wash water. 

7.3 LAND USE 

7.3.1 Current 

The current land use of the SWMU location is industrial. 
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SECTIONS EVEN SWMU 9, Aircraft washrack Drain svstem 

7.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the Aircraft Washrack Drain System has 
been removed and no longer receives waste wash water. Use classification will continue to 
remain industrial in nature. 

7.4 INVESTIGATIVE ACTIVITIES 

7.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected four organic compounds and three metals 
at concentrations ofpotential concern in the area ofSWMU 9. However, the Risk Assessment 
portion of the RFI report concluded that the detected concentrations of these chemicals were all 
within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 
the conclusions reached in the Risk Assessment for SWMU 9, the RFI recommended NFA for 
SWMU9. 

A Corrective Measure Completion Report (USACE 1999) documented the removal ofthe 
Aircraft Washrack Drain System at SWMU 9, discussed the analytical results of soil samples 
collected from the resultant excavation, and found that no unacceptable human health risks due 
to chemical releases were expected at this SWMU. Based on this, the Corrective Measure 
Completion Report recommended NFA for SWMU 9. 

7.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

7.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

7.4.2.2 Sampling Data Collection 

Four borings, drilled to depths of20 feet in the area of the Aircraft Washrack Drain System unit, 
were sampled during the RFI (boring locations are shown in Figure 7-1 in Appendix A). Soil 
samples were collected at the surface and from depths of, 5, 10, 15 and 20 feet to characterize the 
distribution of potential contaminants. Field screening with a PID detected readings as high as 
480 parts per million during this investigation, indicating the potential presence of contamination 
in all four borings. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 20 soil samples were sent for chemical analyses. 

7.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area ofSWMU 9. 
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In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 
Therefore, no data gaps existed after the completion of the RFI. 

7.4.2.4 Results and Conclusions 

Four organics (acetone, tetrachloroethene, toluene, and xylenes) and three metals (barium, 
chromium and nickel) were detected at low concentrations in the surface soil samples collected 
from at least one of the three borings. One organic (acetone) and two metals (barium and 
chromium) were detected in at least one of the subsurface samples at low concentrations. The 
analytical results from this investigation are shown in Tables 7-la and 7-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 10-5 at 
SWMU 9, a level that fell within the USEPA's target risk range of 1 X 10-4 to 1 X 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 9, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. 
This indicated that no unacceptable risk of noncarcinogenic effects was expected at this SWMU. 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 
Potential risk from COCs in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 
for incidental soil ingestion, it was determined that none ofthe COC VOCs or metals poses a risk 
to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 9, the RFI recommended 
NFA for this SWMU. 

7.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

7.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 
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7.4.3.2 Sampling Data Collection 

After the Aircraft Washrack Drain System had been removed, soil samples were collected from 
the walls and bottom of the resultant excavation and sent for chemical analyses. 

7.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

7.4.3.4 Results and Conclusions 

The Aircraft Washrack Drain System at SWMU 9 was pumped dry and cleaned. Two feet of soil 
surrounding the unit was excavated, and the drain system was removed from the excavation in 
pieces. Stained soil and fuel odors were observed during the excavation activities in the area of 
the 8-inch pipe that connected SWMU 9 to SWMU 8. 

One soil sample was then collected from each of the excavation's four walls, and two soil 
samples were collected from the bottom of the excavation, each at an approximate depth of 
8 feet. Two additional samples were collected from the sand trap outlet areas, each at an 
approximate depth of 4 feet. A ninth, confirmatory sample was collected from the center of the 
excavation's bottom at approximately 8 feet of depth and sent for laboratory analysis after field 
analysis of these samples using immunoassay method 4030 indicated that the TPH content of 
each sample was less than 20 ppm and that the BTEX content of each sample was less than 
10 ppm. This sample was analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP 
metals. In addition, two duplicate samples were collected from the same locations as one ofthe 
wall and one of the outlet samples, and sent for laboratory analysis, which confirmed the field 
analysis results for TPH and BTEX. The analytical results for this investigation are presented in 
Tables 7-2a and 7-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 9. Arsenic was the only compound that potentially exceeded the 
corresponding MSSL. However, the maximum possible concentration of arsenic fell below the 
established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 
concentration of arsenic was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NFA 
was recommended at this S WMU. 

1/RS Greiner Woodward Clyde \\OMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1s07.doc\10-Jui-OO /OMA 7-4 



SECTIONS EVEN SWMU 9, Aircraft washrack Drain svstem 

7.5 SITE CONCEPTUAL MODEL 

7.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 9 included the drilling and sampling of a total of four borings to 
depths of20 feet. Four organic compounds and three metals were detected at concentrations of 
potential concern. However, the Risk Assessment portion of the RFI report concluded that the 
detected concentrations of these chemicals were all within or below the acceptable excess 
carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the partial removal of the Aircraft 
Washrack Drain System from this SWMU. In addition, soil samples were collected from the 
resultant excavation and sent for laboratory analysis. Arsenic was the only compound that 
potentially exceeded the corresponding MSSL. However, the maximum possible concentration 
of arsenic fell below the established background levels for metals at Cannon AFB (W-C 1997a, 
so the elevated concentration of arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 9 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

7.5.2 Environmental Fate 

Contaminants encountered at Aircraft Washrack Drain System could potentially migrate into 
other environmental media through any of several transport mechanisms. The mechanisms 
include: air- volatilization of organics and movement within soil gas or the atmosphere, and 
wind transport of contaminants off site; leaching - through the vadose zone; and groundwater
movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods oftime due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 9, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

7.6 SITE ASSESSMENTS 

7.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 9. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 9. 
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7.6.2 Screening Assessments 

7.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of 3.0 mg/kg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mglkg) and noncarcinogenic arsenic 
(2.2 mg/kg). However, the laboratory detection limit of 3.0 mg/kg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any of the samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. No other COPCs were detected at concentrations exceeding the 
corresponding MSSLs at SWMU 9. 

7.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 
Completion Report, but a human health risk screening/evaluation was included in the Corrective 
Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 
below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 
by detected chemical concentrations attributable to SWMU contamination. The Region VI 
MSSLs, used as screening criteria, are highly conservative, and as such are protective of 
ecological health in addition to human health. 

7.6.3 Risk Assessments 

7.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 
4 x 10-5 at SWMU 9, a level that fell within the USEPA's target risk range of 1 x 104 to 1 x 10-6 

for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of0.61 at SWMU 9, a level that fell below the USEPA's level of concern (1.0) for 
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noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 
expected at this SWMU. 

7.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 
Potential risk from COCs in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 
for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 
to small mammalian populations. 

7.6.4 Other Applicable Assessments 

7.6.4.1 Surface Water 

SWMU 9 contained no surface water. 

7.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

7.6.4.3 Underground Storage Tanks (USTs) 

The Aircraft Washrack Drain System was actually a single-compartment drain or sand trap 
constructed of concrete. This unit was removed in 1996. 

7.6.4.4 Other 

In 1987-1988, the Tulsa District of the Army Corps of Engineers collected samples of the 
influent and effluent from a number of OWSs at Cannon AFB and had them analyzed. However, 
the results of this study pertain more to water treatment issues than hazardous or solid waste 
issues (USACE 1988). 

7.7 NO FURTHER ACTION PROPOSAL 

7.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for S WMU 9. 
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7.7.2 Criterion 

SWMU 9 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 

available data has indicated that the contaminants present pose an acceptable level of risk under 

current and projected future land use. 

URS Greiner Woodward Clyde \\OMA3\WP-FILESIM96021nnlhswa_nfraplrev1\nfrap1 sO?.doc\10-Jul-00 /OMA 7-8 



SECTIONEI GHT SWMU 32A Oil/Water Separator No. 186 l#1- Easu 

8.1 SUMMARY 

SWMU 32A, OWS No. 186 (#1 -East), has been listed as an Appendix II site. An RFI of the 
Appendix II sites (LRL 1993) detected one organic compound, xylenes, and three metals, 
barium, mercury and nickel, at concentrations of potential concern in the area of SWMU 32A. 
However, the Risk Assessment portion of the RFI report concluded that the detected 
concentrations of these chemicals were all within or below the acceptable excess carcinogenic 
and noncarcinogenic risk ranges. Based on the conclusions reached in the Risk Assessment for 
SWMU 32A, the RFI recommended that an integrity test be performed on the OWS at this 
SWMU. As long as the unit passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal ofthe OWS 
at SWMU 32A, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 32A. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 
SWMU. 

8.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

8.2.1 Site Description 

SWMU 32A, OWS No. 186 (#1 -East), was located on the east side of Building 186 (Figure 8-1 
in Appendix A), on the flightline side and adjacent to a washrack. The OWS was an 
underground concrete unit consisting of two compartments, each of which had a 300-gallon 
capacity. The OWS measured approximately 6 feet by 6 feet in plan and extended 
approximately 7.5 feet below the paved surface. The immediate area above the unit was paved 
with a layer of asphalt approximately 0.5 feet thick. The unit reportedly received waste wash 
water generated from the aircraft washrack. Wastewaters from the unit were discharged to a 
sanitary sewer line. 

8.2.2 Operational History 

OWS No. 186 (#1 -East) was active from approximately 1971 until the unit was removed in 
1997 (USACE 1999). The OWS at SWMU 32A has been removed and no longer receives waste 
wash water. 
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8.3 LAND USE 

8.3.1 Current 

The current land use of the SWMU location is industrial. 

8.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 186 (#1 -East) has been 
removed and no longer receives waste wash water. Use classification will continue to remain 
industrial in nature. 

8.4 INVESTIGATIVE ACTIVITIES 

8.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected one organic compound and three metals at 
concentrations ofpotential concern in the area ofSWMU 32A. However, the Risk Assessment 
portion of the RFI report concluded that the detected concentrations of these chemicals were all 
within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 
the conclusions reached in the Risk Assessment for SWMU 32A, the RFI recommended that an 
integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 
test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal ofthe OWS 
at SWMU 32A, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 32A. 

8.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

8.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

8.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area ofthe OWS unit, were sampled during the 
RFI (boring locations are shown in Figure 8-1 in Appendix A). Soil samples were collected at 
the surface and from depths of2.5, 5 and 10 feet to characterize the distribution of potential 
contaminants. Field screening with a PID revealed a maximum reading of 1.8 parts per million, 
indicating a low potential for contamination during this investigation. 
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Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 

total, 12 soil samples were sent for chemical analyses. 

8.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 

Assessment and to determine that a significant release had not occurred in the area of 

SWMU 32A. In addition, the data quality was deemed to be sufficient to meet the objectives of 

the RFI. Therefore, no data gaps existed after the completion of the RFI. 

8.4.2.4 Results and Conclusions 

One organic (xylenes) and no metals were detected at low concentrations in the surface soil 

samples collected from at least one of the three borings. No organics and three metals (barium, 

mercury and nickel) were detected in at least one of the subsurface samples at low 

concentrations. The analytical results from this investigation are shown in Tables 8-1 a and 8-1 b 

in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 1 o·5 at 

SWMU 32A, a level that fell within the USEPA's target risk range of 1 x 10·4 to 1 x 10·6 for 

carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 

effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 

SWMU 32A, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic 

effects. This indicated that no unacceptable risk of carcinogenic effects was expected at this 

SWMU. 

A single Ecological Risk Assessment was included in the RFI for al115 SWMUs covered by the 

RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 

Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 

detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 

Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 

exposure of small mammals and other ground-dwelling organisms. Based on the calculated 

toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 

metals poses a risk to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 32A, the RFI 

recommended that an integrity test be performed on the OWS at this SWMU. As long as the unit 

passed the integrity test, NF A was recommended. 
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8.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

8.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 

8.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 
resultant excavation and sent for chemical analyses. 

8.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

8.4.3.4 Results and Conclusions 

The OWS at SWMU 32A was pumped dry and cleaned. The unit was then excavated routinely 
and without incident. No stained soil or fuel odors were observed during the excavation 
activities. A new OWS was installed to replace the old unit. The removal of the OWS 
effectively rendered the RFI's recommendation for an integrity test moot. 

One soil sample was then collected from each of the excavation's four walls, and two soil 
samples were collected from the bottom ofthe excavation, each at an approximate depth of9 to 
9.5 feet. A seventh, confirmatory sample was collected from the center of the excavation's 
bottom at approximately 8 feet of depth and sent for laboratory analysis after field analysis of 
these samples using immunoassay method 4030 indicated that the TPH content of each sample 
was less than 20 ppm and that the BTEX content of each sample was less than 10 ppm. This 
sample was analyzed for VOCs, SVOCs, TPH-DRO, total metals, and TCLP metals. In 
addition, two duplicate samples were collected from the same locations as one of the wall and 
one of the bottom samples, and sent for laboratory analysis, which confirmed the field analysis 
results for TPH and BTEX. The analytical results for this investigation are presented in 
Tables 8-2a and 8-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area of SWMU 32A. Arsenic was the only compound that potentially exceeded 
the corresponding MSSL. However, the maximum possible concentration of arsenic fell below 
the established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 
concentration of arsenic was dismissed as naturally occurring. 
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Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 
was recommended at this SWMU. 

8.5 SITE CONCEPTUAL MODEL 

8.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 32A included the drilling and sampling of a total of three borings 
to depths of 10 feet. One organic compound and three metals were detected at concentrations of 
potential concern. However, the Risk Assessment portion of the RFI report concluded that the 
detected concentrations of these chemicals were all within or below the acceptable excess 
carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB (W-C 1997a), so the elevated concentration of 
arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 32A was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

8.5.2 Environmental Fate 

Contaminants encountered at OWS No. 186 (#1 -East) could potentially migrate into other 
environmental media through any of several transport mechanisms. The mechanisms include: air 
-volatilization of organics and movement within soil gas or the atmosphere, and wind transport 
of contaminants off site; leaching- through the vadose zone; and groundwater- movement via 
groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods oftime due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 32A, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

URS Greiner Woodward Clyde 110MA3\WP-FILESIM9602\nnlhswa_nfraplrev11nfrap1 s08.docl 1 0-Jul-00 /OMA 8-5 



SECTIIIEI GHT SWMU 32A, Oil/Water Separator No. 186 l#1- Easu 

8.6 SITE ASSESSMENTS 

8.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 32A. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 32A. 

8.6.2 Screening Assessments 

8.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of3.0 mg/kg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and noncarcinogenic arsenic 
(2.2 mg/kg). However, the laboratory detection limit of 3.0 mg/kg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any of the samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. No other COPCs were detected at concentrations exceeding the 
corresponding MSSLs at SWMU 32A. 

8.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 
Completion Report, but a human health risk screening/evaluation was included in the Corrective 
Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 
below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 
by detected chemical concentrations attributable to SWMU contamination. The Region VI 
MSSLs, used as screening criteria, are highly conservative, and as such are protective of 
ecological health in addition to human health. 
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8.6.3 Risk Assessments 

8.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 

4 X 1 o-5 at SWMU 32A, a level that fell within the USEPA's target risk range of 1 X 1 o-4 to 

1 x 1 o-6 for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of 

carcinogenic effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 

risk of0.61 at SWMU 32A, a level that fell below the USEPA's level of concern (1.0) for 

noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 

expected at this SWMU. 

8.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all15 SWMUs covered by the 

RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 

Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 

detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 

Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 

exposure of small mammals and other ground-dwelling organisms. Based on the calculated 

toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 

metals poses a risk to small mammalian populations. 

8.6.4 Other Applicable Assessments 

8.6.4.1 Surface Water 

SWMU 32A contained no surface water. 

8.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 

SWMU contained no means for groundwater discharges to occur. 

8.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 186 (#1 -East) was composed of two compartments, one of which was a 300-gallon 

oil storage tank constructed of concrete. The entire unit was removed in 1997. 

8.6.4.4 Other 

In 1987-1988, the Tulsa District of the US ACE collected samples of the influent and effluent 

from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 

study pertain more to water treatment issues than hazardous or solid waste issues (USACE 

1988). 
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8.7 NO FURTHER ACTION PROPOSAL 

8.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 32A. 

8.7.2 Criterion 

SWMU 32A is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIONNINE SWMU 338, Oil/Water Separator No. 186 (#2- Wesu 

9.1 SUMMARY 

SWMU 33B, OWS No. 186 (#2- West), has been listed as an Appendix II site. An RFI ofthe Appendix II sites (LRL 1993) detected two organic compounds (acetone and toluene) and four metals (arsenic, barium, chromium, and nickel) at concentrations of potential concern in the area ofSWMU 33B. However, the Risk Assessment portion of the RFI report concluded that the detected concentrations of these chemicals were all within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on the conclusions reached in the Risk Assessment for SWMU 33B, the RFI recommended that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS at SWMU 33B, discussed the analytical results of soil samples collected from the resultant excavation, and found that no unacceptable human health risks due to chemical releases were expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 33B. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

9.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

9.2.1 Site Description 

SWMU 33B, OWS No. 186 (#2- West), was located adjacent to the west side ofBuilding 186 (Figure 9-1 in Appendix A), near the northwest comer. The OWS was an underground concrete unit consisting of two compartments, including an oil storage tank with a capacity of 
140 gallons. The OWS measured approximately six feet by six feet in plan and extended approximately 7.5 feet below the paved surface. The immediate area above the unit was paved with a layer of asphalt approximately 0.5 feet thick. The unit reportedly received waste wash water from the drains in Building 186, an aircraft hangar. Wastewaters from the unit were discharged to a sanitary sewer line. 

9.2.2 Operational History 

OWS No. 186 (#2- West) was active from approximately 1971 until the unit was removed in 1996 (USACE 1999). The OWS at SWMU 33B has been removed and no longer receives waste wash water. 
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9.3 LAND USE 

9.3.1 Current 

The current land use of the SWMU location is industrial. 

9.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, OWS No. 186 (#2- West) has been 

removed and no longer receives waste wash water. Use classification will continue to remain 

industrial in nature. 

9.4 INVESTIGATIVE ACTIVITIES 

9.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected two organic compounds and four metals at 

concentrations of potential concern in the area of SWMU 33B. However, the Risk Assessment 

portion of the RFI report concluded that the detected concentrations of these chemicals were all 

within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 

the conclusions reached in the Risk Assessment for SWMU 33B, the RFI recommended that an 

integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 

test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 

at SWMU 33B, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 

recommended NF A for SWMU 33B. 

9.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

9.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

9.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the OWS unit, were sampled during the 

RFI (boring locations are shown in Figure 9-1 in Appendix A). Soil samples were collected at 

the surface and from depths of 2.5, 5 and 10 feet to characterize the distribution of potential 

contaminants. Field screening with a PID revealed a maximum reading of7.2 ppm, indicating a 

low potential for contamination during this investigation. 
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Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

9.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area of 
SWMU 33B. In addition, the data quality was deemed to be sufficient to meet the objectives of 
the RFI. Therefore, no data gaps existed after the completion of the RFI. 

9.4.2.4 Results and Conclusions 

One organic, acetone, and two metals, chromium and nickel, were detected at low concentrations 
in the surface soil samples collected from at least one of the three borings. One organic, toluene, 
and two metals, arsenic and barium, were detected in at least one of the subsurface samples at 
low concentrations. The analytical results from this investigation are shown in Tables 9-1a, 
9-1b, and 9-lc in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 10-5 at 
SWMU 33B, a level that fell within the USEPA's target risk range of 1 X 1 o-4 to 1 X 1 o-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 33B, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic 
effects. This indicated that no unacceptable risk of noncarcinogenic effects was expected at this 
SWMU. 

A single Ecological Risk Assessment was included in the RFI for all15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 
Potential risk from COCs in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 
for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 
to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 33B, the RFI 
recommended that an integrity test be performed on the OWS at this SWMU. As long as the unit 
passed the integrity test, NF A was recommended. 
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9.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 

SWMUs 

9.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 

Completion Report. The results of the risk evaluation are discussed below. 

9.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 

resultant excavation and sent for chemical analyses. 

9.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

9.4.3.4 Results and Conclusions 

The OWS at SWMU 33B was pumped dry and cleaned. The unit was then excavated routinely 

and without incident. Some stained soil was observed during the excavation activities, indicating 

that the unit had leaked. The removal of the OWS effectively rendered the RFI's 

recommendation for an integrity test moot. 

One soil sample was then collected from each of the excavation's four walls, and two soil 

samples were collected from the bottom ofthe excavation, each at an approximate depth of8 to 

9 feet. A seventh, confirmatory sample was collected from the center of the excavation's bottom 

at approximately 9 feet of depth and sent for laboratory analysis after field analysis of these 

samples using immunoassay method 4030 indicated that the TPH content of each sample was 

less than 20 ppm and that the BTEX content of each sample was less than 10 ppm. This sample 

was analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP metals. In addition, two 

duplicate samples were collected from the same locations as one of the wall and one of the 

bottom samples, and sent for laboratory analysis, which confirmed the field analysis results for 

TPH and BTEX. The analytical results for this investigation are presented in Tables 9-2a and 

9-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 

Region VI Human Health MSSLs for residential soil to determine if a significant release had 

occurred in the area of SWMU 33B. Arsenic was the only compound that potentially exceeded 

the corresponding MSSL. However, the maximum possible concentration of arsenic fell below 

the established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 

concentration of arsenic was dismissed as naturally occurring. 
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Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NFA 
was recommended at this SWMU. 

9.5 SITE CONCEPTUAL MODEL 

9.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 33B included the drilling and sampling of a total ofthree borings 
to depths of 10 feet. Two organic compounds and four metals were detected at concentrations of 
potential concern. However, the Risk Assessment portion of the RFI report concluded that the 
detected concentrations of these chemicals were all within or below the acceptable excess 
carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB (W-C 1997a), so the elevated concentration of 
arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 33B was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

9.5.2 Environmental Fate 

Contaminants encountered at OWS No. 186 (#2- West) could potentially migrate into other 
environmental media through any of several transport mechanisms. The mechanisms include: air 
-volatilization of organics and movement within soil gas or the atmosphere, and wind transport 
of contaminants off site; leaching - through the vadose zone; and groundwater - movement via 
groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 33B, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 
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9.6 SITE ASSESSMENTS 

9.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 33B. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 33B. 

9.6.2 Screening Assessments 

9.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of3.0 mg/kg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and noncarcinogenic arsenic 
(2.2 mg/kg). However, the laboratory detection limit of3.0 mg/kg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any ofthe samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. No other COPCs were detected at concentrations exceeding the 
corresponding MSSLs at SWMU 33B. 

9.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 
Completion Report, but a human health risk screening/evaluation was included in the Corrective 
Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 
below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 
by detected chemical concentrations attributable to SWMU contamination. The Region VI 
MSSLs, used as screening criteria, are highly conservative, and as such are protective of 
ecological health in addition to human health. 
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9.6.3 Risk Assessments 

9.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 
4 x 10-5 at SWMU 33B, a level that fell within the USEPA's target risk range of 1 x 10-4 to 
1 x 1 o-6 for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of 
carcinogenic effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of 0.61 at SWMU 33B, a level that fell below the USEPA's level of concern (1.0) for 
noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 
expected at this SWMU. 

9.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 
Potential risk from COCs in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 
for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 
to small mammalian populations. 

9.6.4 Other Applicable Assessments 

9.6.4.1 Surface Water 

SWMU 33B contained no surface water. 

9.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

9.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 186 (#2- West) was composed oftwo compartments, one ofwhich was a 140-gallon 
oil storage tank constructed of concrete. The entire unit was removed in 1996. 

9.6.4.4 Other 

In 1987-1988, the Tulsa District ofthe USACE collected samples ofthe influent and effluent 
from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 
study pertain more to water treatment issues than hazardous or solid waste issues (USACE 
1988). 
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9. 7 NO FURTHER ACTION PROPOSAL 

9.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 33B. 

9.7.2 Criterion 

SWMU 33B is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIINTEN SWMU 11, Oil/Water Separator No. 110 

10.1 SUMMARY 

SWMU 11, OWS No. 170, has been listed as an Appendix II site. An RFI ofthe Appendix II 
sites (LRL 1993) detected one organic compound (methylene chloride) and two metals (mercury 
and nickel) at concentrations of potential concern in the area of SWMU 11. However, the Risk 
Assessment portion of the RFI report concluded that the detected concentrations of these 
chemicals were all within or below the acceptable excess carcinogenic and noncarcinogenic risk 
ranges. Based on the conclusions reached in the Risk Assessment for SWMU 11, the RFI 
recommended that an integrity test be performed on the OWS at this SWMU. As long as the unit 
passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 11, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 11. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 
SWMU. 

10.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

1 0.2.1 Site Description 

SWMU 11, OWS No. 170, was located on the west side of Building 170 (Figure 10-1 in 
Appendix A). The OWS was an underground concrete unit consisting of three compartments. 
The OWS measured approximately 5 feet by 7 feet in plan and extended approximately 5.5 feet 
below the paved surface. The immediate area above the unit was paved with a layer of asphalt 
approximately 0.5 feet thick. The unit reportedly received effluent from the drains in Building 
170, an aircraft maintenance hangar. Wastewaters from the unit discharged to a sanitary sewer 
line. 

1 0.2.2 Operational History 

OWS No. 170 was active from approximately 1963 until approximately 1989. The unit was 
removed in 1996 (USACE 1999). The OWS at SWMU 11 has been removed and no longer 
receives waste wash water. 

10.3 LAND USE 

10.3.1 Current 

The current land use of the SWMU location is industrial. 
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1 0.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 170 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

10.4 INVESTIGATIVE ACTIVITIES 

1 0.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected one organic compound (methylene 
chloride) and two metals (mercury and nickel) of potential concern in the area ofSWMU 11. 
However, the Risk Assessment portion of the RFI report concluded that the detected 
concentrations of these chemicals were all within or below the acceptable excess carcinogenic 
and noncarcinogenic risk ranges. Based on the conclusions reached in the Risk Assessment for 
SWMU 11, the RFI recommended that an integrity test be performed on the OWS at this 
SWMU. As long as the unit passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 11, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 11. 

1 0.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

10.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

10.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the OWS unit, were sampled during the 
RFI (boring locations are shown in Figure 10-1 in Appendix A). Soil samples were collected at 
the surface and from depths of2.5, 5 and 10 feet to characterize the distribution of potential 
contaminants. Field screening with a PID detected low-level readings up to 6.0 mg/kg during 
this investigation, indicating the potential presence of contamination in all three borings. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

10.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area of SWMU 11. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 
Therefore, no data gaps existed after the completion of the RFI. 
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10.4.2.4 Results and Conclusions 

Low levels ofVOCs were detected at insignificant concentrations in the surface soil samples 
collected at this SWMU. One organic (methylene chloride) and two metals (mercury and nickel) 
were detected in at least one of the subsurface samples at low concentrations. The analytical 
results from this investigation are shown in Tables 10-la and 10-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 1 o-5 at 
SWMU 11, a level that fell within the USEPA's target risk range of 1 X 10-4 to 1 X 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 11, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic 
effects. This indicated that no unacceptable risk of noncarcinogenic effects was expected at this 
SWMU. 

A single Ecological Risk Assessment was included in the RFI for alliS SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 
Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 
exposure of small mammals and other ground-dwelling organisms. Based on the calculated 
toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 
metals poses a risk to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 11, the RFI recommended 
that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the 
integrity test, NF A was recommended. 

10.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

10.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 

10.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 
resultant excavation and sent for chemical analyses. 
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10.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

10.4.3.4 Results and Conclusions 

The OWS at SWMU 11 was pumped dry and cleaned. The unit was then excavated routinely 

and without incident. No staining was observed on the exterior walls of the unit during the 

excavation activities. The removal of the OWS effectively rendered the RFI's recommendation 
for an integrity test moot. 

One soil sample was then collected from each of the excavation's four walls, and two soil 

samples were collected from the bottom of the excavation, each at an approximate depth of eight 

to nine feet. A seventh, confirmatory sample was collected from the center of the excavation's 

bottom at approximately 9 feet of depth and sent for laboratory analysis after field analysis of 

these samples using immunoassay method 4030 indicated that the TPH content of each sample 

was less than 20 ppm and that the BTEX content of each sample was less than 50 ppm. This 

sample was analyzed for VOCs, SVOCs, TPH-DRO, total metals, and TCLP metals. In 

addition, two duplicate samples were collected from the same locations as one of the wall and 

one of the bottom samples, and sent for laboratory analysis, which confirmed the field analysis 
results for TPH and BTEX. The analytical results for this investigation are presented in 
Tables 1 0-2a and 1 0-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 

Region VI Human Health MSSLs for background soil concentrations to determine if a 

significant release had occurred in the area of SWMU 11. Barium was the only compound 

detected at a concentration that exceeded the corresponding MSSL. However, the maximum 

concentration ofbarium detected (456 mg/kg) fell below both the established background level 

for barium at Cannon AFB (805 mg/kg) (W-C 1997a) and the MSSL for residential soil (5,300 

mglkg), so the elevated concentration ofbarium was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 

Measure Completion Report concluded that no chemical releases, posing an unacceptable human 

health risk for any potential exposure pathway, had occurred at this SWMU. Therefore, NF A 

was recommended at this SWMU. 

10.5 SITE CONCEPTUAL MODEL 

10.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 11 included the drilling and sampling of a total of three borings to 

depths of 10 feet. One organic compound and two metals were detected at concentrations of 

potential concern. However, the Risk Assessment portion of the RFI report concluded that the 

URS Greiner Woodward Clyde 110MA3\WP-FILES\M9602\nn\hswa _nfrap\rev1\nfrap1 s 1 O.doc\ 1 0-Jul-00 /OMA 1 0-4 



'!I 

SECTIOITEN SWMU 11, Oil/Water Separator No. 110 

detected concentrations of these chemicals were all within or below the acceptable excess 
carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the partial removal of the OWS from 
this SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Barium was the only compound detected that exceeded the corresponding 
MSSL for background soil. However, the maximum concentration of barium detected fell below 
the established background levels for metals at Cannon AFB (W-C 1997a) and the MSSL for 
residential soil, so the elevated concentration of barium was dismissed as naturally occurring. 

Groundwater at SWMU 11 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

1 0.5.2 Environmental Fate 

Contaminants encountered at OWS No. 170 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air- volatilization of organics and movement within soil gas or the atmosphere, and wind 
transport of contaminants off site; leaching - through the vadose zone; and groundwater
movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 11, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods oftime. 

10.6 SITE ASSESSMENTS 

1 0.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 11. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 11. 

1 0.6.2 Screening Assessments 

10.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 
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The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for background soil concentrations to determine if a 
significant release had occurred in the area of SWMU 11. Barium was the only compound 
detected at a concentration that exceeded the corresponding MSSL. However, the maximum 
concentration ofbarium detected (456 mg/kg) fell below both the established background level 
for barium at Cannon AFB (805 mg/kg) (W-C 1997a) and the MSSL for residential soil (5,300 
mg/kg), so the elevated concentration of barium was dismissed as naturally occurring. 

10.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 
Completion Report, but a human health risk screening/evaluation was included in the Corrective 
Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 
below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 
by detected chemical concentrations attributable to SWMU contamination. The Region VI 
MSSLs, used as screening criteria, are highly conservative, and as such are protective of 
ecological health in addition to human health. 

1 0.6.3 Risk Assessments 

10.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 
4 X 10-5 at SWMU 11, a level that fell within the USEPA's target risk range of 1 X 10-4 to 1 X 10-6 

for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of0.61 at SWMU 11, a level that fell below the USEPA's level of concern (1.0) for 
noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 
expected at this SWMU. 

10.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 
Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 
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exposure of small mammals and other ground-dwelling organisms. Based on the calculated 

toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 

metals poses a risk to small mammalian populations. 

1 0.6.4 Other Applicable Assessments 

10.6.4.1 Surface Water 

SWMU 11 contained no surface water. 

10.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 

SWMU contained no means for groundwater discharges to occur. 

10.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 170 consisted of three compartments, one of which was an oil storage tank of 

unknown size. The unit was removed in 1996. 

10. 6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE collected samples of the influent and effluent 

from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 

study pertain more to water treatment issues than hazardous or solid waste issues (USACE 

1988). 

10.7 NO FURTHER ACTION PROPOSAL 

1 0. 7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 

recommended for SWMU 11. 

10.7.2 Criterion 

SWMU 11 is proposed for NF A based on NMED NFA Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 

available data has indicated that the contaminants present pose an acceptable level of risk under 

current and projected future land use. 
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11.1 SUMMARY 

SWMU 38, OWS No. 194, has been listed as an Appendix II site. An RFI of the Appendix II 
sites (LRL 1993) detected three organic compounds (acetone, 1, 1, 1-trichloroethane, and toluene) 
and two metals (nickel and chromium) at concentrations of potential concern in the area of 
SWMU 38. However, the Risk Assessment portion ofthe RFI report concluded that the detected concentrations of these chemicals were all within or below the acceptable excess carcinogenic 
and noncarcinogenic risk ranges. Based on the conclusions reached in the Risk Assessment for SWMU 38, the RFI recommended that an integrity test be performed on the OWS at this 
SWMU. As long as the unit passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal ofthe OWS at SWMU 38, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 38. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CPR 270.42(c) is warranted for closure ofthis SWMU. 

11.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

11.2.1 Site Description 

SWMU 38, OWS No. 194, was located adjacent to the southeast comer of Building 194 (Figure 
11-1 in Appendix A). The OWS was an underground concrete unit consisting of three 
compartments, including an oil storage tank with a capacity of 140 gallons. The OWS measured 
approximately 9 feet by 7 feet in plan and approximately 12 feet in depth. The top of the unit sat 
approximately 1 foot above ground surface. The unit reportedly received waste wash water from the drains in Building 194, an aircraft hangar. Wastewaters from the unit were discharged to a 
sanitary sewer line. 

11.2.2 Operational History 

OWS No. 194 was active from approximately 1971 until the unit was removed in 1996 (USACE 
1999). The OWS at SWMU 38 has been removed and no longer receives waste wash water. 

11.3 LAND USE 

11.3.1 Current 

The current land use ofthe SWMU location is industrial. 
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11.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, OWS No. 194 has been removed and no 

longer receives waste wash water. Use classification will continue to remain industrial in nature. 

11.4 INVESTIGATIVE ACTIVITIES 

11.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected two organic compounds and four metals at 

concentrations of potential concern in the area ofSWMU 38. However, the Risk Assessment 

portion of the RFI report concluded that the detected concentrations of these chemicals were all 

within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 

the conclusions reached in the Risk Assessment for SWMU 38, the RFI recommended that an 

integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 

test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 

at SWMU 38, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 

recommended NFA for SWMU 38. 

11.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

11.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

11.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the OWS unit, were sampled during the 

RFI (boring locations are shown in Figure 11-1 in Appendix A). Soil samples were collected at 

the surface and from depths of2.5, 5 and 10 feet to characterize the distribution ofpotential 

contaminants. Field screening with a PID revealed a maximum reading of 1.0 parts per million, 

indicating a low potential for contamination during this investigation. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 

total, 12 soil samples were sent for chemical analyses. 

11.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 

Assessment and to determine that a significant release had not occurred in the area ofSWMU 38. 
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In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 
Therefore, no data gaps existed after the completion of the RFI. 

11.4.2.4 Results and Conclusions 

Three organics, acetone, 1,1, !-trichloroethane and toluene, and no metals were detected at low 
concentrations in the surface soil samples collected from at least one ofthe three borings. Three 
organics (acetone, 1,1,1-trichloroethane and toluene) and two metals (chromium and nickel) 
were detected in at least one of the subsurface samples at low concentrations. The analytical 
results from this investigation are shown in Tables 11-1a and 11-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 10-5 at 
SWMU 38, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 38, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic 
effects. This indicated that no unacceptable risk of noncarcinogenic effects was expected at this 
SWMU. 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 
Potential risk from COCs in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 
for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 
to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 38, the RFI recommended 
that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the 
integrity test, NF A was recommended. 

11.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

11.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 
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11.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 
resultant excavation and sent for chemical analyses. 

11.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

11.4.3.4 Results and Conclusions 

The OWS at SWMU 38 was pumped dry and cleaned. The unit was then excavated without 
incident. No stained soil or odors were observed during the excavation activities. The removal 
of the OWS effectively rendered the RFI's recommendation for an integrity test moot. 

One soil sample was then collected from each of the excavation's four walls, and two soil 
samples were collected from the bottom of the excavation, each at an approximate depth of 12 to 
14 feet. A seventh, confirmatory sample was collected from the center ofthe excavation's 
bottom at approximately 14 feet of depth and sent for laboratory analysis after field analysis of 
these samples using immunoassay method 4030 indicated that the TPH content of each sample 
was less than 100 ppm and that the BTEX content of each sample was less than 50 ppm. This 
sample was analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP metals. In 
addition, two duplicate samples were collected from the same locations as one of the wall and 
one of the bottom samples, and sent for laboratory analysis, which confirmed the field analysis 
results for TPH and BTEX. The analytical results for this investigation are presented in 
Tables 11-2a and 11-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEPA 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 38. Arsenic was the only compound that potentially exceeded the 
corresponding MSSL. However, the maximum possible concentration of arsenic fell below the 
established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 
concentration of arsenic was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 
was recommended at this SWMU. 

IJRS Greiner Woodward Clyde \\OMA3\WP·FILES\M96021nn\hswa_nfrap\rev1\nfrap1 s11.doc\10-Jui-OO /OMA 11-4 



! I 

SECTIIIELEVEN SWMU 38, Oil/Water Separator No. 194 

11.5 SITE CONCEPTUAL MODEL 

11.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 38 included the drilling and sampling of a total ofthree borings to 
depths of 10 feet. Three organics and two metals were detected at concentrations of potential 
concern. However, the Risk Assessment portion of the RFI report concluded that the detected 
concentrations of these chemicals were all within or below the acceptable excess carcinogenic 
and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB (W-C 1997a), so the elevated concentration of 
arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 38 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

11.5.2 Environmental Fate 

Contaminants encountered at OWS No. 194 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air- volatilization of organics and movement within soil gas or the atmosphere, and wind 
transport of contaminants off site; leaching- through the vadose zone; and groundwater
movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 38, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

11.6 SITE ASSESSMENTS 

11.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 38. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 38. 
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11.6.2 Screening Assessments 

11.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of 3.0 mg/kg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and noncarcinogenic arsenic 
(2.2 mg/kg). However, the laboratory detection limit of3.0 mg/kg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any of the samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. No other COPCs were detected at concentrations exceeding the 
corresponding MSSLs at SWMU 38. 

11.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 
Completion Report, but a human health risk screening/evaluation was included in the Corrective 
Measure Completion Report. The results of the RFI' s Ecological Risk Assessment are discussed 
below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 
by detected chemical concentrations attributable to SWMU contamination. The Region VI 
MSSLs, used as screening criteria, are highly conservative, and as such are protective of 
ecological health in addition to human health. 

11.6.3 Risk Assessments 

11.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 
4 x 10-5 at SWMU 38, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 

for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this S WMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of0.61 at SWMU 38, a level that fell below the USEPA's level of concern (1.0) for 

URS Greiner Woodward Clyde IIOMA3\WP-FILES\M9602\nn\hswa_nfraplrev1\nfrap1 s11.doc\10-Jui-OO /OMA 11-6 



I I 

SECTIINELEVEN SWMU 38, Oil/Water Separator No. 194 

noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 

expected at this SWMU. 

11.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 

RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 

Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 

Potential risk from COCs in soil to biota was considered greatest through direct exposure of 

small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 

for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 

to small mammalian populations. 

11.6.4 Other Applicable Assessments 

11.6.4.1 Surface Water 

SWMU 38 contained no surface water. 

11.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 

SWMU contained no means for groundwater discharges to occur. 

11.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 194 was composed oftwo compartments, one ofwhich was a 140-gallon oil storage 

tank constructed of concrete. The entire unit was removed in 1996. 

11.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE collected samples of the influent and effluent 

from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 

study pertain more to water treatment issues than hazardous or solid waste issues (USACE 

1988). 

11.7 NO FURTHER ACTION PROPOSAL 

11.7 .1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 

recommended for SWMU 38. 
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11.7 .2 Criterion 

SWMU 38 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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12.1 SUMMARY 

SWMU 39, OWS No. 195, has been listed as an Appendix II site. An RFI of the Appendix II 

sites (LRL 1993) detected two organic compounds, acetone and toluene, and four metals, 

barium, chromium, lead, and nickel, at concentrations of potential concern in the area of 

SWMU 39. However, the Risk Assessment portion of the RFI report concluded that the detected 

concentrations of these chemicals were all within or below the acceptable excess carcinogenic 

and noncarcinogenic risk ranges. Based on the conclusions reached in the Risk Assessment for 

SWMU 39, the RFI recommended that an integrity test be performed on the OWS at this 

SWMU. As long as the unit passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 

at SWMU 39, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 

recommended NFA for SWMU 39. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 

this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 

Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 

SWMU.. 

12.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

12.2.1 Site Description 

SWMU 39, OWS No. 195, was located adjacent to the northeast comer of Building 195 (Figure 

12-1 in Appendix A). The OWS was an underground concrete unit consisting of two 

compartments, including an oil storage tank with a capacity of 140 gallons. The OWS measured 

approximately 9 feet by 7 feet in plan and approximately 8.5 feet in depth. The immediate area 

above the unit was paved with a layer of asphalt approximately 0.5 feet thick. The unit 

reportedly received waste wash water from the drains in Building 194, an aircraft hangar. 

Wastewaters from the unit were discharged to a sanitary sewer line. 

12.2.2 Operational History 

OWS No. 195 was active from approximately 1971 until the unit was removed in 1996 (USACE 

1999). The OWS at SWMU 39 has been removed and no longer receives waste wash water. 

12.3 LAND USE 

12.3.1 Current 

The current land use of the SWMU location is industrial. 
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12.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 195 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

12.4 INVESTIGATIVE ACTIVITIES 

12.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected two organic compounds and four metals at 
concentrations of potential concern in the area ofSWMU 39. However, the Risk Assessment 
portion of the RFI report concluded that the detected concentrations of these chemicals were all 
within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 
the conclusions reached in the Risk Assessment for SWMU 39, the RFI recommended that an 
integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 
test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 39, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 39. 

12.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

12.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

12.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the OWS unit, were sampled during the 
RFI (boring locations are shown in Figure 12-1 in Appendix A). Soil samples were collected at 
the surface and from depths of2.5, 5 and 10 feet to characterize the distribution ofpotential 
contaminants. Field screening with a PID revealed a maximum reading of21.0 ppm, indicating a 
potential for contamination during this investigation. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

12.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area ofSWMU 39. 
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In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 
Therefore, no data gaps existed after completion of the RFI. 

12.4.2.4 Results and Conclusions 

Two organics, acetone and toluene, and no metals were detected at low concentrations in the 
surface soil samples collected from at least one of the three borings. Two organics, acetone and 
toluene, and four metals, barium, chromium, lead, and nickel, were detected in at least one of the 
subsurface samples at low concentrations. The analytical results from this investigation are 
shown in Tables 12-1a and 12-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 10-5 at 
SWMU 39, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 39, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic 
effects. This indicated that no unacceptable risk of noncarcinogenic effects was expected at this 
SWMU. 

A single Ecological Risk Assessment was included in the RFI for all15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 
Potential risk from COCs in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 
for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 
to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 39, the RFI recommended 
that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the 
integrity test, NF A was recommended. 

12.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

12.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 
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12.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom ofthe 
resultant excavation and sent for chemical analyses. 

12.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

12.4.3.4 Results and Conclusions 

The OWS at SWMU 39 was pumped dry and cleaned. The unit was then excavated without 
incident. No stained soil or odors were observed during the excavation activities. The removal 
of the OWS effectively rendered the RFI's recommendation for an integrity test moot. 

One soil sample was then collected from each ofthe excavation's four walls, and two soil 
samples were collected from the bottom ofthe excavation, each at an approximate depth of8.5 to 
9 feet. A seventh, confirmatory sample was collected from the center of the excavation's bottom at approximately 9 feet of depth and sent for laboratory analysis after field analysis of these 
samples using immunoassay method 4030 indicated that the TPH content of each sample was 
less than 100 ppm and that the BTEX content of each sample was less than 50 ppm. This sample was analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP metals. In addition, two duplicate samples were collected from the same locations as one ofthe wall and one ofthe 
bottom samples, and sent for laboratory analysis, which confirmed the field analysis results for 
TPH and BTEX. The analytical results for this investigation are presented in Tables 12-2a and 
12-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 39. 

Because none of the detected chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, no 
further response action was recommended at this SWMU. 

12.5 SITE CONCEPTUAL MODEL 

12.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 39 included the drilling and sampling of a total ofthree borings to depths of 10 feet. Two organics and four metals were detected at concentrations ofpotential 
concern. However, the Risk Assessment portion of the RFI report concluded that the detected 
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concentrations of these chemicals were all within or below the acceptable excess carcinogenic 
and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. No detected chemicals exceeded the corresponding MSSL. 

Groundwater at SWMU 39 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

12.5.2 Environmental Fate 

Contaminants encountered at OWS No. 195 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air - volatilization of organics and movement within soil gas or the atmosphere, and wind 
transport of contaminants off site; leaching- through the vadose zone; and, groundwater
movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 39, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; but 
they do persist for long periods of time. 

12.6 SITE ASSESSMENTS 

12.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 39. Based on the results of the Risk Assessment and the 
risk evaluation, no unacceptable human health risks due to chemical releases were expected from 
this SWMU. Therefore, NFA was recommended for SWMU 39. 

12.6.2 Screening Assessments 

12.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 
results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
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residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 

concentrations of potential contaminants detected during the fieldwork associated with the 

Corrective Measure Completion Report posed a-significant human health risk. Region VI 

MSSLs were selected for the comparison because they were comprehensive, current, and derived 

using accepted risk assessment methodologies. 

No COPCs were detected at concentrations exceeding the corresponding MSSLs at SWMU 39. 

12.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 

Completion Report, but a human health risk screening/evaluation was included in the Corrective 

Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 

below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 

by detected chemical concentrations attributable to SWMU contamination. The Region VI 

MSSLs, used as screening criteria, are highly conservative, and as such are protective of 

ecological health in addition to human health. 

12.6.3 Risk Assessments 

12.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 

4 x 10-5 at SWMU 39, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 

for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 

effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 

risk of0.61 at SWMU 39, a level that fell below the USEPA's level of concern (1.0) for 

noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 

expected at this SWMU. 

12.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for alliS SWMUs covered by the 

RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 

Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 

detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 

Potential risk from COCs in soil to biota was considered greatest through direct exposure of 

small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 

for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 

to small mammalian populations. 
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12.6.4 Other Applicable Assessments 

12.6.4.1 Surface Water 

SWMU 39 contained no surface water. 

12.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

12.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 195 was composed oftwo compartments, one ofwhich was a 140-gallon oil storage 
tank constructed of concrete. The entire unit was removed in 1996. 

12.6.4.4 Other 

In 1987-1988, the Tulsa District of the Army Corps of Engineers collected samples of the 
influent and effluent from a number of OWSs at Cannon AFB and had them analyzed. However, 
the results of this study pertain more to water treatment issues than hazardous or solid waste 
issues (USACE 1988). 

12.7 NO FURTHER ACTION PROPOSAL 

12.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 39. 

12.7.2 Criterion 

SWMU 39 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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13.1 SUMMARY 

SWMU 46, OWS No. 196, has been listed as an Appendix III site. A Phase I RFI ofthe 

Appendix III sites (W -C 1994a) found two metals (barium and antimony) at concentrations 

exceeding the corresponding RBCs in the area of SWMU 46. However, the report concluded 

that these detected metals were naturally occurring and were not SWMU-related. Because there 

was no evidence of a significant release in the area of SWMU 46, the Phase I RFI recommended 

NFA at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the partial removal of the 

OWS at SWMU 46, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 

recommended NFA for SWMU 46. 

The conclusions reached in the Phase I RFI and the Corrective Measure Completion Report were 

consistent in recommending NF A at this site. Therefore, a Class 3 modification to the Cannon 

AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

13.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

13.2.1 Site Description 

SWMU 46, OWS No. 196, was located at the southwest comer of Building 196 (Figure 13-1 in 

Appendix A). The OWS was an underground concrete unit consisting of two compartments, a 

560-gallon main compartment and a 135-gallon oil storage compartment. The OWS measured 

approximately 7 feet by 9 feet in plan and extended 8.5 feet below the paved surface. The 

immediate area above the unit was paved with a layer of asphalt approximately 0.5 feet thick. 

The unit reportedly received waste wash water generated from aircraft maintenance operations in 

Building 196, an aircraft maintenance hangar. Recovered oils were stored in the 135-gallon oil 

storage compartment and wastewaters were discharged to a sanitary sewer line. 

13.2.2 Operational History 

OWS No. 196 was active from approximately 1969 until the unit was partially removed in 1996 

(USACE 1999). The OWS at SWMU 46 has been partially removed and no longer receives 

waste wash water. 

13.3 LAND USE 

13.3.1 Current 

The current land use of the SWMU location is industrial. 
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13.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 196 has been partially 
removed and no longer receives waste wash water. Use classification will continue to remain 
industrial in nature. 

13.4 INVESTIGATIVE ACTIVITIES 

13.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found two metals (barium and antimony) at 
concentrations exceeding the corresponding RBCs in the area of SWMU 46. However, the 
report concluded that these detected metals were naturally occurring and were not SWMU
related. Because there was no evidence of a significant release in the area of SWMU 46, the 
Phase I RFI recommended NFA at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the partial removal of the 
OWS at SWMU 46, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 46. 

13.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs
Phase I 

13.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a risk screening. The results of the risk screening are discussed below. 

13.4.2.2 Sampling Data Collection 

Three borings drilled to depths of 10 feet in the area of the separator unit were sampled during 
the Phase I RFI (boring locations are shown in Figure 13-1 in Appendix A). Soil samples were 
collected from the 0.5- to 2-foot, 2- to 4-foot, 4- to 6-foot, and 8- to 10-foot depth intervals to 
characterize the distribution of potential contaminants. No visual evidence of contamination was 
observed during this investigation. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Near surface 
samples were collected at the 0.5- to 2-foot depth interval from directly beneath the asphalt 
pavement. In total, 12 soil samples were sent for chemical analyses. 

13.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 
screening and to determine that a significant release had not occurred in the area of SWMU 46. 
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In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 

RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

13.4.2.4 Results and Conclusions 

Two metals, barium and antimony, were found at levels exceeding the corresponding RBCs. 

However, the detection of these metals was not attributable to contamination and reported 

concentrations were dismissed as naturally occurring. The analytical results from this 

investigation are shown in Tables 13-1 a, 13-1 b and 13-1 c in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The results of the risk screening found that only the detected concentrations of barium and 

antimony exceeded the corresponding screening-level RBCs (by an approximate factor of2). 

However, the detection of these metals was not attributable to contamination and reported 

concentrations were dismissed as naturally occurring. Based on this, the Phase I RFI 

recommended NFA for SWMU 46. 

13.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 

SWMUs 

13.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 

Completion Report. The results of the risk evaluation are discussed below. 

13.4.3.2 Sampling Data Collection 

After the OWS had been partially removed, soil samples were collected from the walls and 

bottom of the resultant excavation and sent for chemical analyses. 

13.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

13.4.3.4 Results and Conclusions 

The OWS at SWMU 46 was pumped dry and cleaned. Then the determination was made that the 

unit would only be partially removed, due to the presence of a 12-foot-diameter light pole 

foundation located adjacent to and within 15 inches of the unit. Two feet of soil were excavated 

from outside the walls of the unit, and the top 3 feet ofthe OWS were removed. 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nn\hswa_nfraplrev11nfrap1s13.doc\1 0-Jul-00 IOMA 13-3 



I! I 

SECTIOITHIR TEEN SWMU 46, Oil/Water Separator No. 196 

One soil sample was then collected from each of the four walls of the excavation at an 
approximate depth of 4 feet, and two soil samples were collected from holes drilled through the 
bottom of the unit at an approximate depth of 10 feet. A seventh, confirmatory sample was 
collected from the bottom ofthe excavation at approximately 10 feet and sent for laboratory 
analysis after field analysis of these samples using immunoassay method 4030 indicated that the 
TPH content of each sample was less than 100 ppm and that the BTEX content of each sample 
was less than 50 ppm. This sample was analyzed for VOCs, SVOCs, TPH- DRO, total metals, 
and TCLP metals. In addition, two duplicate samples were collected from the same locations as 
one of the wall and one of the bottom samples, and sent for laboratory analysis, which confirmed 
the field analysis results for TPH and BTEX. The analytical results for this investigation are 
presented in Tables 13-2a and 13-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 46. 

Because none of the detected chemicals exceeding the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, no 
further response action was recommended at this SWMU. 

13.5 SITE CONCEPTUAL MODEL 

13.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 46 included the drilling and sampling of a total of three 
borings to depths of 10 feet. Two metals (barium and antimony) were detected at concentrations 
of potential concern. However, the detection ofthese metals was not attributable to contami
nation and reported concentrations were dismissed as naturally occurring. 

The Corrective Measure Completion Report documented the partial removal of the OWS from 
this SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. No COPCs were detected at concentrations exceeding the corresponding 
MSSLs at SWMU 46. 

Groundwater at SWMU 46 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

13.5.2 Environmental Fate 

Contaminants encountered at OWS No. 196 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air- movement within soil gas or the atmosphere, and wind transport of contaminants off site; 
leaching- through the vadose zone; and groundwater- movement via groundwater flow. 
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Based on the general subsurface characteristics at SWMU 46, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; but 
they do persist for long periods of time. 

13.6 SITE ASSESSMENTS 

13.6.1 Summary 

The Phase I RFI included a risk screening and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 46. Based on the results of the risk screening and the risk 
evaluation, no unacceptable human health risks due to chemical releases were expected from this 
SWMU. Therefore, no further response action was recommended for SWMU 46. 

13.6.2 Screening Assessments 

13.6.2.1 Human Health 

The Phase I RFI's risk screening consisted of a comparison ofthe maximum detected Phase I 
RFI concentrations to the highly conservative USEP A Region III RBCs for residential soil 
(USEPA 1994). The purpose of this comparison was to evaluate whether the concentrations of 
potential contaminants detected during the RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although two metals, barium and antimony, were detected at concentrations exceeding the 
corresponding RBCs, the detection of these metals was not attributable to contamination and 
reported concentrations were dismissed as naturally occurring. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

No COPCs were detected at concentrations exceeding the corresponding MSSLs at SWMU 46. 

13.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI or the Corrective 
Measure Completion Report, but a human health risk screening/evaluation was included in these 
investigations. In each investigation, the screening criteria were not exceeded by detected 
chemical concentrations attributable to SWMU contamination. Both the Region III RBCs and 
the Region VI MSSLs, used as screening criteria, are highly conservative, and as such are 
protective of ecological health in addition to human health. 
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13.6.3 Risk Assessments 

13.6.3.1 Human Health 

Because neither the risk screening nor the risk evaluation detected chemical concentrations 
attributable to SWMU contamination at concentrations exceeding the screening criteria, a full
scale human health risk assessment was not warranted for SWMU 46. 

13.6.3.2 Ecological 

Neither the risk screening nor the risk evaluation detected chemical concentrations attributable to 
SWMU contamination at concentrations exceeding the screening criteria. In addition, both the 
Region III RBCs and the Region VI MSSLs, used as screening criteria in the human health risk 
screening and risk evaluation, respectively, are highly conservative, and as such are protective of 
ecological health in addition to human health. Therefore, an ecological risk assessment was not 
warranted for SWMU 46. 

13.6.4 Other Applicable Assessments 

13.6.4.1 Surface Water 

SWMU 46 contained no surface water. 

13.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

13.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 196 included a 135-gallon underground oil storage compartment. This compartment 
was partially removed along with the unit's other compartments in 1996. 

13.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 46. 

13.7 NO FURTHER ACTION PROPOSAL 

13.7 .1 Rationale 

Based on the conclusions reached in the Phase I RFI or the Corrective Measure Completion 
Report, NF A has been recommended for SWMU 46. 
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13.7.2 Criterion 

SWMU 46 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIINFOURTEEN SWMU 47, Oil/Water Separator No. 494 

14.1 SUMMARY 

SWMU 47, OWS No. 494, has been listed as an Appendix III site. A Phase I RFI of the 
Appendix III sites (W-C 1994a) found insignificant concentrations of organic compounds and 
metals in the area ofSWMU 47. None ofthe organics and none ofthe metals were detected at 
concentrations exceeding the corresponding RBCs. Because there was no evidence of a 
significant release in the area ofSWMU 47, the Phase I RFI recommended NFA at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 47, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 47. 

The conclusions reached in the Phase I RFI and the Corrective Measure Completion Report were 
consistent in recommending NF A at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

14.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

14.2.1 Site Description 

SWMU 47, OWS No. 494, consisted of an OWS unit located beneath an asphalt drive adjacent 
to the northeast wall of Building 494, the Auto Hobby Shop at Cannon AFB, and a large sand 
trap located at the east comer of the building (Figure 14-1 in Appendix A). The OWS was an 
underground concrete unit consisting of two compartments, a 50-gallon main compartment and a 
50-gallon oil storage compartment. The OWS measured approximately 1 foot by 2.5 feet, and 
was estimated to extend less than 10 feet below the surface. The 200-gallon sand trap measured 
approximately 4 feet by 5 feet in plan, and extended approximately 4 feet below the surface. The 
units reportedly received waste wash water generated from personal vehicle maintenance 
operations by off-duty Air Force personnel in the Auto Hobby Shop. Recovered oils were stored 
in the 50-gallon oil storage compartment of the OWS and wastewaters were discharged to a 
sanitary sewer line. 

14.2.2 Operational History 

OWS No. 494 was active from approximately 1982 until its removal in 1996 (USACE 1999). 
The OWS at SWMU 47 has been removed and no longer receives waste wash water. 

14.3 LAND USE 

14.3.1 Current 

The current land use of the SWMU location is industrial. 
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14.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 494 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

14.4 INVESTIGATIVE ACTIVITIES 

14.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found insignificant concentrations of 
organic compounds and metals in the area ofSWMU 47. None of the organics and none of the 
metals were detected at concentrations exceeding the corresponding RBCs. Because there was 
no evidence of a significant release in the area of SWMU 47, the Phase I RFI recommended 
NFA at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 4 7, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 47. 

14.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs
Phase I 

14.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a risk screening. The results of the risk screening are discussed below. 

14.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the separator unit, were sampled during 
the Phase I RFI (boring locations are shown in Figure 14-1 in Appendix A). Soil samples were 
collected from the 0.5- to 2-foot (0- to 0.5-foot in one boring), 2- to 4-foot, 4- to 6-foot, and 8- to 
10-foot depth intervals to characterize the distribution of potential contaminants. Two borings, 
drilled to depths of 10 feet in the area of the sand trap unit, were also sampled during the Phase I 
RFI (boring locations are shown in Figure 14-1 in Appendix A). Soil samples were collected 
from the 0- to 0.5-foot, 1.5- to 3.5-foot, 4- to 6-foot, and 8- to 10-foot depth intervals to 
characterize the distribution of potential contaminants. No visual evidence of contamination was 
observed during this investigation. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Near surface 
samples were collected at the 0.2- to 0.5-foot depth interval in vegetated areas or from directly 
beneath the asphalt pavement for risk assessment purposes. In total, 20 soil samples were sent 
for chemical analyses. 
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14.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 
screening and to determine that a significant release had not occurred in the area ofSWMU 47. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 
RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

14.4.2.4 Results and Conclusions 

The analyses detected insignificant concentrations of organic compounds and metals in the area 
ofSWMU 47. None ofthe organics and none ofthe metals were detected at concentrations 
exceeding the corresponding RBCs. The analytical results from this investigation are shown in 
Tables 14-1a, 14-1b and 14-1c in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the risk screening found that none of the detected concentrations of organics and 
none ofthe concentrations of metals exceeded the corresponding screening-level RBCs. Based 
on this, the Phase I RFI recommended NFA for SWMU 47. 

14.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and 
Ill SWMUs 

14.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 

14.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 
resultant excavation and sent for chemical analyses. 

14.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

14.4.3.4 Results and Conclusions 

The OWS and the sand trap at SWMU 47 were pumped dry and cleaned. Two feet of soil were 
excavated from outside the walls of the units and then the units were removed without incident. 
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No staining or odors were observed during the removal activities. After the old units had been 
removed, they were replaced with a new OWS. 

One soil sample was then collected from each of the four walls of the sand trap excavation at 
approximate depths of7.5 feet, and two soil samples were collected from the bottom ofthe 
excavation at approximate depths of7.5 feet. A seventh, confirmatory sample was collected 
from the bottom of the excavation at approximately 7.5 feet and sent for laboratory analysis after 
field analysis of these samples using immunoassay method 4030 indicated that the TPH content 
of each sample was less than 100 ppm and that the BTEX content of each sample was less than 
50 ppm. This sample was analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP 
metals. In addition, two duplicate samples were collected from the same locations as one of the 
wall and one of the bottom samples, and sent for laboratory analysis, which confirmed the field 
analysis results for TPH and BTEX. The analytical results for this investigation are presented in 
Table 14-2a in Appendix B. 

One soil sample was then collected from each of the four walls of the OWS excavation at 
approximate depths of 6 feet, and two soil samples were collected from the bottom of the 
excavation at approximate depths of 6 feet. A seventh, confirmatory sample was collected from 
the bottom of the excavation at approximately 6 feet and sent for laboratory analysis after field 
analysis of these samples using immunoassay method 4030 indicated that the TPH content of 
each sample was less than 100 ppm and that the BTEX content of each sample was less than 
50 ppm. This sample was analyzed for VOCs, SVOCs, TPH -DRO, total metals, and TCLP 
metals. In addition, two duplicate samples were collected from the same locations as one of the 
wall and one of the bottom samples, and sent for laboratory analysis, which confirmed the field 
analysis results for TPH and BTEX. The analytical results for this investigation are presented in 
Tables 14-2a and 14-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 47. Arsenic was the only compound that potentially exceeded the 
corresponding MSSL. However, the maximum possible concentration of arsenic fell below the 
established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 
concentration of arsenic was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NFA 
was recommended at this SWMU. 

14.5 SITE CONCEPTUAL MODEL 

14.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 4 7 included the drilling and sampling of a total of five 
borings to a depth of 10 feet. The analyses detected insignificant concentrations of organic 
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compounds and metals in the area ofSWMU 47. None of the organics and none of the metals 
were detected at concentrations exceeding the corresponding RBCs. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB (W-C 1997a), so the elevated concentration of 
arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 47 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

14.5.2 Environmental Fate 

Contaminants encountered at OWS No. 494 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air- movement within soil gas or the atmosphere, and wind transport of contaminants off site; 
leaching- through the vadose zone; and groundwater- movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 4 7, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; but 
they do persist for long periods of time. 

14.6 SITE ASSESSMENTS 

14.6.1 Summary 

The Phase I RFI included a risk screening and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 47. Based on the results of the risk screening and the risk 
evaluation, no unacceptable human health risks due to chemical releases were expected from this 
SWMU. Therefore, NFA was recommended for SWMU 47. 

14.6.2 Screening Assessments 

14.6.2.1 Human Health 

The Phase I RFI's risk screening consisted of a comparison ofthe maximum detected Phase I 
RFI concentrations to the highly conservative USEP A Region III RBCs for residential soil 
(USEPA 1994). The purpose of this comparison was to evaluate whether the concentrations of 

URS Greiner Woodward Clyde IIOMA3\WP-FILES\M9602\nnlhswa_nfrap\rev1\nfrap1 s14.doc\1 0-Jul-00 /OMA 14-5 



SECTIIIFOURTEEN SWMU 47, Oil/Water Separator No. 494 

potential contaminants detected during the RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Insignificant concentrations of organic compounds and metals were detected in the area of 
SWMU 47. None of the organics and none of the metals were detected at concentrations 
exceeding the corresponding RBCs. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of3.0 mglkg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and noncarcinogenic arsenic 
(2.2 mg/kg). However, the laboratory detection limit of 3.0 mglkg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any of the samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. No other COPCs were detected at concentrations exceeding the 
corresponding MSSLs at SWMU 1. 

14.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI or the Corrective 
Measure Completion Report, but a human health risk screening/evaluation was included in these 
investigations. In each investigation, the screening criteria were not exceeded by detected 
chemical concentrations attributable to SWMU contamination. Both the Region III RBCs and 
the Region VI MSSLs, used as screening criteria, are highly conservative, and as such are 
protective of ecological health in addition to human health. 

14.6.3 Risk Assessments 

14.6.3.1 Human Health 

Because neither the risk screening nor the risk evaluation detected chemical concentrations 
attributable to SWMU contamination at concentrations exceeding the screening criteria, a full
scale human health risk assessment was not warranted for SWMU 47. 

14.6.3.2 Ecological 

Neither the risk screening nor the risk evaluation detected chemical concentrations attributable to 
SWMU contamination at concentrations exceeding the screening criteria. In addition, both the 
Region III RBCs and the Region VI MSSLs, used as screening criteria in the human health risk 
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screening and risk evaluation, respectively, are highly conservative, and as such are protective of 
ecological health in addition to human health. Therefore, an ecological risk assessment was not 
warranted for SWMU 47. 

14.6.4 Other Applicable Assessments 

14.6.4.1 Surface Water 

SWMU 47 contained no surface water. 

14.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

14.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 494 included a 50-gallon underground oil storage compartment. This compartment 
was removed along with the units' other compartments in 1996. 

14. 6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 47. 

14.7 NO FURTHER ACTION PROPOSAL 

14.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI or the Corrective Measure Completion 
Report, NFA has been recommended for SWMU 47. 

14.7.2 Criterion 

SWMU 47 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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15.1 SUMMARY 

SWMU 51, OWS No. 375, has been listed as an Appendix III site. A Phase I RFI ofthe 

Appendix III sites (W-C 1994a) detected concentrations of four organic compounds, plus TPH, 

and one metal at concentrations of potential concern in the area of SWMU 51. All four organics, 

plus TPH, and the one metal were detected at concentrations exceeding the corresponding RBCs. 

Because there was evidence of a potentially significant release in the area of SWMU 51, the 

Phase I RFI recommended that a BRA be completed for this SWMU. 

The BRA for Appendix III SWMUs- Phase I (W-C 1994b) found that no unacceptable human 

health or ecological risks due to chemical releases from this SWMU were expected, and 

recommended NFA for SWMU 51. 

A Corrective Measure Completion Report (USACE 1999) documented the removal ofthe OWS 

at SWMU 51, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 

recommended NFA for SWMU 51. 

The conclusions reached in the BRA and the Corrective Measure Completion Report were 

consistent in recommending NF A at this site. Therefore, a Class 3 modification to the Cannon 

AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

15.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

15.2.1 Site Description 

SWMU 51, OWS No. 375, consisted of an OWS unit and an oil containment vault. The OWS 

was located beneath 0.5 feet of asphalt pavement adjacent to the northwest side of Building 375, 

a vehicle maintenance facility within the motorpool compound (Figure 15-1 in Appendix A). 

The OWS measured approximately 5 feet square, and extended approximately 5.5 feet below the 

surface. The oil containment vault was located beneath and integral to the floor and the 

northwest foundation wall of Building 375. The oil containment vault measured approximately 

2 feet by 10 feet, and extended approximately 7 feet below the surface. The units reportedly 

received waste wash water generated from vehicle maintenance operations. Recovered oils were 

stored in the oil containment vault and wastewaters were discharged to a sanitary sewer line. 

15.2.2 Operational History 

OWS No. 375 was active from approximately 1968 until the separator unit was removed and the 

oil containment vault was abandoned in place in 1997 (USACE 1999). 
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15.3 LAND USE 

15.3.1 Current 

The OWS at SWMU 51 has been removed and at the oil containment vault has been abandoned 

in place. Neither unit receives waste wash water. 

15.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, the OWS at SWMU 51 has been 

removed and at the oil containment vault has been abandoned in place. Neither unit receives 

waste wash water. Use classification will continue to remain industrial in nature. 

15.4 INVESTIGATIVE ACTIVITIES 

15.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found potentially significant concentrations 

of four organic compounds, plus TPH, and one metal in the area of SWMU 51. The organics 

and the metal were detected at concentrations exceeding the corresponding risk screening 

criteria. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 

ecological risks due to chemical releases are expected at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 

at SWMU 51, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 

recommended NF A for SWMU 51. 

15.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs -
Phase I 

15.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a risk screening. The results of the risk screening are discussed below. 

15.4.2.2 Sampling Data Collection 

Three borings, drilled to depths of 10 feet in the area of the separator unit, were sampled during 

the Phase I RFI (boring locations are shown in Figure 15-1 in Appendix A). Soil samples were 

collected from the 0.5- to 2-foot, 2- to 4-foot, 4- to 6-foot, and 8- to 10-foot depth intervals to 

characterize the distribution of potential contaminants. The area of the oil containment vault was 
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investigated during the Phase I RFI. No visual evidence of contamination was observed during 

this investigation. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Near surface 

samples were collected from directly beneath the asphalt pavement for risk assessment purposes. 

In total, 12 soil samples were sent for chemical analyses. 

15.4. 2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 

BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI. Therefore, no data gaps existed after completion of the Phase I RFI. 

15.4.2.4 Results and Conclusions 

Four organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 

indeno(1,2,3-cd)pyrene), plus TPH, and one metal (barium) were found at levels exceeding the 

corresponding RBCs and/or other screening criteria. The highest concentrations of contaminants 

were detected in near-surface samples. The vertical extent of contamination was characterized 

by the soil borings. The analytical results from this investigation are shown in Tables 15-la, 

15-lb and 15-lc in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The Phase I RFI recommended completing a BRA for SWMU 51. 

15.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill 
SWMUs - Phase I 

15.4.3.1 Non-Sampling Data Collection 

No additional data was collected as part of the BRA. However, a human health and ecological 

risk assessment that considered both present and future potential receptors, and all appropriate 

exposure pathways, was performed on the data collected during the Phase I RFI. 

15.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

15.4.3.3 Data Gaps 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 

BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 

Phase I RFI and the BRA. Therefore, no data gaps existed. 
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15.4.3.4 Results and Conclusions 

Potential receptors at SWMU 51 for human health risks included occupational workers, 

hypothetical future construction workers, and hypothetical future trespassers. The receptors 

were assumed to be exposed to soil via ingestion, dermal contact, and inhalation pathways. The 

maximum potential excess human risk at SWMU 51 was 1 x 10-8 for occupational workers. This 

level fell below the USEP A's target risk range of 1 x 10-6 to 1 x 104 for risk from releases at 

hazardous waste sites, thus indicating that no unacceptable risk was expected. The primary 

contributor to the risk was ingestion of polynuclear aromatic hydrocarbons (P AHs) in surface 

soils. A summary of human health risks at SWMU 51 are shown in Table 15-2 in Appendix B. 

Potential human health risks from groundwater were evaluated using fate and transport 

modeling. The modeling indicated that contaminants would not reach groundwater at 

concentrations of potential concern. Therefore, this pathway was considered insignificant. 

Results of the ecological risk assessment showed that no unacceptable ecological risks due to 

chemical releases are expected at SWMU 51. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 

chemical releases were expected from this SWMU. Therefore, no further response action was 

recommended at this SWMU. 

15.4.4 Investigation #3: Corrective Measure Completion Report, Appendices II and 

Ill SWMUs 

15.4.4.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 

Completion Report. The results of the risk evaluation are discussed below. 

15.4.4.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 

resultant excavation and sent for chemical analyses. 

15.4.4.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

15.4.4.4 Results and Conclusions 

The OWS at SWMU 51 was pumped dry and cleaned. More than 2 feet of soil were excavated 

from outside the walls of the separator to accommodate the new unit, then the old unit was then 

removed. Significant staining and odors were observed during the removal activities near the 
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OWS's outlet pipe that led to the oil containment vault. After the old separator unit had been 
removed, it was replaced with a new OWS. 

Holes were drilled in the bottom and side walls of the oil containment vault for sampling 
purposes. After the samples had been collected, the vault was filled with clean sand and capped 
with concrete. The vault was abandoned in place, not removed, in order to protect the integrity 
ofBuilding 375. 

Soil samples were then collected from the bases of southeast and southwest walls ofthe OWS 
excavation at approximate depths of 9 feet. Two soil samples were collected from the bottom of 
the excavation, at locations northeast and northwest of the separator unit, at an approximate 
depth of 10 feet. One sample was collected from the base of the excavation in the area of stained 
soil at an approximate depth of 10 feet. A sixth sample was collected from the bottom ofthe 
excavation, beneath the footprint of the unit, at an approximate depth of 10 feet. A seventh, 
confirmatory sample was collected from the bottom of the excavation at approximately 10 feet 
and sent for laboratory analysis after field analysis of these samples using immunoassay method 
4030 indicated that the TPH content of each sample was less than 20 ppm and that the BTEX 
content of each sample was less than 10 ppm. This sample was analyzed for VOCs, SVOCs, 
TPH- DRO, total metals, and TCLP metals. In addition, four duplicate samples were collected 
from the same locations as the southeast wall sample, the northeast bottom sample, the stained 
sample, and the footprint sample, and sent for laboratory analysis, which confirmed the field 
analysis results for TPH and BTEX. 

Five soil samples were then collected from three of the four walls and the base of the oil 
containment vault at approximate depths of 8 feet. (The fourth wall of the vault was the 
foundation wall of Building 375, and the sampling activities associated with the OWS unit had 
adequately investigated the other side of this wall.) A sixth, confirmatory sample was collected 
from the bottom of the excavation at approximately 8 feet and sent for laboratory analysis after 
field analysis of these samples using immunoassay method 4030 indicated that the TPH content 
of each sample was less than 20 ppm and that the BTEX content of each sample was less than 
10 ppm. This sample was analyzed for VOCs, SVOCs, TPH-DRO, total metals, and TCLP 
metals. In addition, one duplicate sample was collected from the same location as one of the 
wall samples and sent for laboratory analysis, which confirmed the field analysis results for TPH 
andBTEX. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area of SWMU 51. Although barium and selenium were both detected at 
maximum concentrations that exceeded the established background levels for Cannon AFB 
(W-C 1997a), arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB, so the elevated concentration of arsenic was 
dismissed as naturally occurring. The analytical results of this investigation are presented in 
Table 15-3a and 15-3b in Appendix B. 
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Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 
was recommended at this SWMU. 

15.5 SITE CONCEPTUAL MODEL 

15.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 51 included the drilling and sampling ofthree borings to a 
depth of 10 feet. The analyses detected potentially significant concentrations of organic 
compounds and barium in the area of SWMU 51 at concentrations exceeding the corresponding 
RBCs. 

The Corrective Measure Completion Report documented the removal of the OWS and the 
abandonment of the tank vault at this SWMU. In addition, soil samples were collected from the 
resultant excavation and sent for laboratory analysis. Although barium and selenium were both 
detected at maximum concentrations that exceeded the established background levels for Cannon 
AFB (W-C 1997a), arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB, so the elevated concentration of arsenic was 
dismissed as naturally occurring. 

Groundwater at SWMU 51 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

15.5.2 Environmental Fate 

Contaminants encountered at OWS No. 375 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air - movement 
within soil gas or the atmosphere, and wind transport of contaminants off site; leaching- through 
the vadose zone; and groundwater- movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 51, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; but 
they do persist for long periods of time. 
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15.6 SITE ASSESSMENTS 

15.6.1 Summary 

The Phase I RFI included a risk screening and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 51. Based on the results of the risk screening and the risk 
evaluation, no unacceptable human health risks due to chemical releases were expected from this 
SWMU. Therefore, NF A was recommended for SWMU 51. 

15.6.2 Screening Assessments 

15.6.2.1 Human Health 

The Phase I RFI' s risk screening consisted of a comparison of the maximum detected Phase I 
RFI concentrations to the highly conservative USEP A Region III RBCs for residential soil 
(USEP A 1994 ). The purpose of this comparison was to evaluate whether the concentrations of 
potential contaminants detected during the RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Because organic compounds and barium were detected at concentrations slightly exceeding the 
corresponding RBCs, it was determined that a BRA was warranted for SWMU 51. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of 3.0 mglkg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mglkg) and noncarcinogenic arsenic 
(2.2 mg/kg). However, the laboratory detection limit of3.0 mglkg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any of the samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. Barium and selenium were both detected at concentrations that exceeded 
the established background levels for Cannon AFB; however, the maximum detected 
concentrations of these two metals both fell below the corresponding MSSLs. No other COPCs 
were detected at concentrations exceeding the corresponding MSSLs at SWMU 51. 

15.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI, BRA, or the Corrective 
Measure Completion Report, but a human health risk screening/evaluation was included in the 
Corrective Measure Completion Report investigation. In this investigation, the screening criteria 
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were not exceeded by detected chemical concentrations attributable to SWMU contamination. 
The Region VI MSSLs, used as screening criteria, are highly conservative, and as such are 
protective of ecological and human health. 

In addition, an ecological risk screening was not included as part of the BRA. However, an 
ecological risk assessment was included and is discussed below in Section 15.6.3.2. 

15.6.3 Risk Assessments 

15.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included occupational workers, 
hypothetical workers performing intrusive actions, and hypothetical trespassers. Based on site 
conditions at SWMU 51, the most significant exposure pathways included inhalation of fugitive 
VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal absorption 
of chemicals from soil. 

The BRA found that all hazard indices for subchronic and chronic exposures to site COCs fell 
below the USEPA's level of concern (1.0) for noncarcinogenic effects. In addition, the total 
carcinogenic risk for exposures at SWMU 51 fell below the USEPA's target risk range (1 x 10-4 
to 1 x 10-6

). This indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects 
was expected at SWMU 51. 

Because no COPCs were detected at concentrations exceeding the corresponding screening 
criteria during the Corrective Measure Completion Report investigation at SWMU 51, a full
scale human health risk assessment was not warranted for this investigation. 

15.6.3.2 Ecological 

S WMU 51 is located in a small area of very poor wildlife habitat quality within the developed 
portion of Cannon AFB, where existing ground cover consists mainly of asphalt paving and 
buildings. Because of the lack ofhabitat at SWMU 51, no key receptor species were identified. 
Therefore, the ecological risk assessment was not conducted. 

15.6.4 Other Applicable Assessments 

15.6.4.1 Surface Water 

SWMU 51 contained no surface water. 

15.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 
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15.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 375 included a 50-gallon underground oil storage tank. This tank was removed along 
with the unit's other compartments in 1996. 

15. 6.4.4 Other 

No other assessments have been conducted in the area of SWMU 51. 

15.7 NO FURTHER ACTION PROPOSAL 

15.7 .1 Rationale 

Based on the conclusions reached in the Phase I RFI and the Corrective Measure Completion 
Report, NFA has been recommended for SWMU 51. 

15.7.2 Criterion 

SWMU 51 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTION SIXTEEN SWMU 57, Oil/Water Separator No. 379 

16.1 SUMMARY 

SWMU 57, OWS No. 379, has been listed as an Appendix III site. A Phase I RFI of the 
Appendix III sites (W-C 1994a) detected no metals and no organic compounds at concentrations 
exceeding the corresponding RBCs in the area ofSWMU 57. Because there was no evidence of 
a significant release in the area ofSWMU 57, the Phase I RFI recommended NFA at this 
SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 57, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 57. 

The conclusions reached in the Phase I RFI and the Corrective Measure Completion Report were 
consistent in recommending NF A at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CPR 270.42(c) is warranted for closure of this SWMU. 

16.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

16.2.1 Site Description 

SWMU 57, OWS No. 379, was located beneath the pavement adjacent to the southwest side of 
Building 379 (Figure 16-1 in Appendix A). The OWS was an underground concrete unit 
consisting of three compartments. The OWS measured approximately 6.5 feet by 5 feet in plan 
and extended approximately 6 feet below the paved surface. The immediate area above the unit 
was paved with a layer of asphalt approximately 0.5 feet thick. The unit reportedly received 
waste wash water generated from heavy vehicle maintenance operations in Building 379. 
Recovered oils were stored in the oil storage compartment and wastewaters were discharged to a 
sanitary sewer line. 

16.2.2 Operational History 

OWS No. 379 was active from approximately 1965 until the unit was removed in 1996 (USACE 
1999). After OWS No. 379 had been completely removed, it was replaced with a new OWS 
unit. OWS No. 379 at SWMU 57 has been removed and no longer receives waste wash water. 

16.3 LAND USE 

16.3.1 Current 

The current land use of the SWMU location is industrial. 
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16.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 379 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

16.4 INVESTIGATIVE ACTIVITIES 

16.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found no metals and no organics at 
concentrations exceeding the corresponding RBCs in the area ofSWMU 57. Because there was 
no evidence of a significant release in the area ofSWMU 57, the Phase I RFI recommended 
NF A at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 57, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 57. 

16.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs -
Phase I 

16.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a risk screening. The results of the risk screening are discussed below. 

16.4.2.2 Sampling Data Collection 

Three borings drilled to depths of 10 feet in the area of the separator unit were sampled during 
the Phase I RFI (boring locations are shown in Figure 16-1 in Appendix A). Soil samples were 
collected from the 0.5- to 2-foot, 2- to 4-foot, 4- to 6-foot, and 8- to 10-foot depth intervals to 
characterize the distribution of potential contaminants. No visual evidence of contamination was 
observed during this investigation. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Near-surface 
samples were collected at the 0.5- to 2-foot depth interval from directly beneath the asphalt 
pavement. In total, 12 soil samples were sent for chemical analyses. 

16.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete risk 
screening and to determine that a significant release had not occurred in the area of SWMU 57. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 
RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

URS Greiner Woodward Clyde IIOMA3\WP·FILESIM9602\nnlhswa_nfrap\rev1\nfrap1s16.doc\10·Jui·OO /OMA 16-2 



,1 I 

SECTION SIXTEEN SWMU 57, Oil/Water Separator No. 379 

16.4.2.4 Results and Conclusions 

No metals and no organic compounds were detected at concentrations exceeding the corres

ponding RBCs or other risk screening criteria. The analytical results from this investigation are 

shown in Tables 16-la, 16-lb, and 16-lc in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The results of the risk screening found that no detected concentrations of any chemicals 

exceeded the corresponding RBCs or other risk screening criteria. Based on this, the Phase I RFI 

recommended NFA for SWMU 57. 

16.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 

SWMUs 

16.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 

Completion Report. The results of the risk evaluation are discussed below. 

16.4.3.2 Sampling Data Collection 

After the OWS had been removed, soil samples were collected from the walls and bottom of the 

resultant excavation and sent for chemical analyses. 

16.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

16.4.3.4 Results and Conclusions 

The OWS at SWMU 57 was pumped dry and cleaned. Two feet of soil were excavated from 

outside the walls of the unit, then the unit was removed without incident. After OWS No. 379 

had been completely removed, it was replaced with a new OWS unit. 

One soil sample was then collected from each of the four walls of the excavation at an 

approximate depth of 8 feet, and two soil samples were collected from the bottom of the 

excavation at an approximate depth of 8 feet. A seventh, confirmatory sample was collected 

from the bottom of the excavation at an approximate depth of 8 feet and sent for laboratory 

analysis after field analysis of these samples using immunoassay method 4030 indicated that the 

TPH content of each sample was less than 20 ppm and that the BTEX content of each sample 
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was less than 10 ppm. This sample was analyzed for VOCs, SVOCs, TPH- DRO, total metals, 
and TCLP metals. In addition, two duplicate samples were collected from the same locations as 
one of the wall and one of the bottom samples, and sent for laboratory analysis, which confirmed 
the field analysis results for TPH and BTEX. The analytical results for this investigation are 
presented in Tables 16-2a and 16-2b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area ofSWMU 57. 

Because none of the detected chemicals exceeding the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 
was recommended at this SWMU. 

16.5 SITE CONCEPTUAL MODEL 

16.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 57 included the drilling and sampling of three borings to 
depths of 10 feet. No COPCs were detected during the Phase I RFI. Therefore, NF A was 
recommended for SWMU 57. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. No COPCs were detected at concentrations exceeding the corresponding 
MSSLs at SWMU 57. 

Groundwater at SWMU 57 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

16.5.2 Environmental Fate 

Contaminants encountered at OWS No. 379 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air - movement 
within soil gas or the atmosphere, and wind transport of contaminants off site; leaching - through 
the vadose zone; and groundwater- movement via groundwater flow. 

However, because no chemicals were detected at concentrations of potential concern during 
either of the two investigations, the fate and transport of contaminants is irrelevant at SWMU 57. 
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16.6 SITE ASSESSMENTS 

16.6.1 Summary 

The Phase I RFI included a risk screening and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 57. Based on the results of the risk screening and the risk 
evaluation, no unacceptable human health risks due to chemical releases were expected from this 
SWMU. Therefore, NFA was recommended for SWMU 57. 

16.6.2 Screening Assessments 

16.6.2.1 Human Health 

The Phase I RFI's risk screening consisted of a comparison ofthe maximum detected Phase I 
RFI concentrations to the highly conservative USEP A Region III RBCs for residential soil 
(USEP A 1994 ). The purpose of this comparison was to evaluate whether the concentrations of 
potential contaminants detected during the RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

No COPCs were detected at concentrations exceeding the corresponding RBCs during the 
Phase I RFI. Therefore, NFA was recommended for SWMU 57. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

No COPCs were detected at concentrations exceeding the corresponding MSSLs during the 
Corrective Measure Completion Report investigation. Therefore, NF A was recommended for 
SWMU57. 

16.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI or the Corrective 
Measure Completion Report, but a human health risk screening/evaluation was included in these 
investigations. In each investigation, the screening criteria were not exceeded by detected 
chemical concentrations attributable to SWMU contamination. Both the Region III RBCs and 
the Region VI MSSLs, used as screening criteria, are highly conservative, and as such are 
protective of ecological and human health. 
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16.6.3 Risk Assessments 

16.6.3.1 Human Health 

Because neither the risk screening nor the risk evaluation detected chemical concentrations 
attributable to SWMU contamination at concentrations exceeding the screening criteria, a full
scale human health risk assessment was not warranted for SWMU 57. 

16.6.3.2 Ecological 

Neither the risk screening nor the risk evaluation detected chemical concentrations attributable to 
SWMU contamination at concentrations exceeding the screening criteria. In addition, both the 
Region III RBCs and the Region VI MSSLs, used as screening criteria in the human health risk 
screening and risk evaluation, respectively, are highly conservative, and as such are protective of 
ecological and human health. Therefore, an ecological risk assessment was not warranted for 
SWMU57. 

16.6.4 Other Applicable Assessments 

16.6.4.1 Surface Water 

SWMU 57 contained no surface water. 

16.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

16.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 379 included an underground oil storage tank. This tank was removed along with the 
unit's other compartments in 1996. 

16.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 57. 

16.7 NO FURTHER ACTION PROPOSAL 

16.7 .1 Rationale 

Based on the conclusions reached in the Phase I RFI and the Corrective Measure Completion 
Report, NFA has been recommended for SWMU 57. 
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16.7.2 Criterion 

SWMU 57 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 

available data has indicated that the contaminants present pose an acceptable level of risk under 

current and projected future land use. 
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17.1 SUMMARY 

SWMUs 61, 62, and 63, Sand Traps 5071A 
and 50718, and Oil/Water Separator 5071C 

SWMUs 61, 62, and 63, Sand Trap Nos. 5077A and 5077B, and OWS No. 5077C have been 
listed as Appendix III sites. Because of their close proximity, the three SWMUs were 
investigated together during a Phase I RFI of the Appendix III sites (W-C 1994a). 

The Phase I RFI found no contaminants at concentrations that exceeded the corresponding RBCs 
and/or the corresponding background levels (W-C 1997a) in the area ofSWMU 61. Therefore, 
NF A was recommended for this SWMU. 

The Phase I RFI also found no contaminants at concentrations that exceeded the corresponding 
RBCs and/or the corresponding background levels (W-C 1997a) in the area ofSWMU 62. 
Therefore, NF A was also recommended for this SWMU. 

One metal and four organic compounds were detected at concentrations exceeding the screening 
criteria, including RBCs and background levels (W-C 1997a), at SWMU 63. Therefore, the 
Phase I RFI report recommended conducting a BRA at this site using the data collected during 
the Phase I RFI. 

A BRA of the Appendix III SWMUs (W-C 1994b) later found that no unacceptable human 
health or ecological risks due to chemical releases were expected at SWMU 63. Based on this, 
the BRA recommended NF A for this SWMU. 

The conclusions reached in the BRA recommended no further work at SWMU 63. Therefore, 
based on the recommendations of the Phase I RFI and the BRA, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CPR 270.42(c) is warranted for closure of this 
SWMU. 

17.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

17 .2.1 Site Description 

Facility 5077 is a vehicle wash rack located in the Civil Engineering Squadron Compound at 
Cannon AFB(Figure 17-1 in Appendix A). The facility includes two 380-gallon sand traps 
(SWMUs 61 and 62) within the limits of the wash rack, and a 1,675-gallon OWS (SWMU 63) 
located to the southeast of the wash rack. Both sand traps and the wash rack are constructed of 
concrete. As-built plans show that each sand trap measures approximately 3 feet square, and the 
OWS measures approximately 5 feet by 10 feet. The exact depths of the three units are not 
known, but none are expected to be greater than 1 0 feet. 

The sand traps and the OWS reportedly received wash water generated by motor vehicle 
cleaning activities. SWMU 63 has been described as an OWS, but field observations noted that 
it was a single-compartment unit with no baffles. Despite the fact that this unit appears to be a 
third sand trap, it will be referenced herein as an OWS. 
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17.2.2 Operational History 

SWMUs 61, 62, and 63, Sand Traps 50nA 
and 50nB, and Oil/Water Separator 5onc 

At the time of the field investigation, the wash rack area was roped off and out of use. 
According to the Base Civil Engineering Office, the facility was seldom used and has been taken 
out of service. 

17.3 LAND USE 

17.3.1 Current 

Although the wash rack and its associated sand traps and OWS are still in place and functional, 
the facility was seldom used and has been taken out of service. 

17.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, Sand Trap Nos. 5077 A and 5077B and 
OWS No. 5077C were seldom used and have been taken out of service. Use classification will 
continue to remain industrial in nature. 

17.4 INVESTIGATIVE ACTIVITIES 

17.4.1 Summary 

The Phase I RFI found no contaminants at concentrations that exceeded the corresponding 
RBCs and/or the corresponding background levels (W-C 1997a) in the areas ofSWMU 61 or 
SWMU 62. Therefore, NFA was recommended for these SWMUs. 

One metal and four organic compounds were detected at concentrations that exceeded the 
screening criteria, including RBCs and background levels (W-C 1997a), at SWMU 63. 
Therefore, the Phase I RFI report recommended conducting a BRA at this site using the data 
collected during the Phase I RFI. 

A BRA of the Appendix III SWMUs (W-C 1994b) later found that no unacceptable human 
health or ecological risks due to chemical releases were expected at SWMU 63. Based on this, 
the BRA recommended NFA for this SWMU. 

17.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill 
SWMUs - Phase I 

17.4.2.1 Non-Sampling Data Collection 

The Phase I RFI was purely a field investigation and data collection effort. However, a BRA 
was performed using the results of the Phase I RFI for SWMU 63. The BRA is discussed as 
Investigation #2 below. 
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17.4.2.2 Sampling Data Collection 

SWMUs 61, 62, and 63, Sand Traps 50711 
and 50718, and Oil/Water Separator 5071C 

Six borings, two in the area of each of the three SWMUs, were drilled to a depth of 10 feet and 
sampled during the Phase I RFI (boring locations are shown in Figure 17-1 in Appendix A). Soil 
samples were collected from the 0.5- to 2-foot, the 2- to 4-foot, the 4- to 6-foot, and the 8- to 
10-foot depth intervals at SWMUs 61 and 62, and from the 0.2- to 0.5-foot, the 1.5- to 3-foot, the 
4- to 6-foot, and the 8- to 10-foot depth intervals at SWMU 63 to characterize the presence of 
potential contaminants. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Surficial samples 
were collected from the 0.2- to 0.5-foot depth interval at SWMU 63 to provide surface soil data 
for risk assessment purposes. Samples from the 0.5- to 2-foot interval were collected 
immediately beneath the pavement at SWMUs 61 and 62. In total, 12 soil samples were sent for 
chemical analyses. 

17.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the objectives of the Phase I RFI. In 
addition, it was concluded that the data available from this investigation was sufficient to 
complete a BRA. Therefore, no data gaps existed after the completion of the Phase I RFI. 

17.4.2.4 Results and Conclusions 

Low levels of organic compounds and metals were detected in the soil samples collected from 
the borings drilled at both SWMU 61 and SWMU 62. However, none of these chemicals were 
detected at concentrations that exceeded the corresponding RBCs and/or other screening criteria, 
including established background levels for metals (W-C 1997a). In addition, the highest 
concentrations of detected chemicals occurred in the near-surface soil samples. Therefore, the 
vertical extent of contamination has been characterized by the borings at SWMU 61 and at 
SWMU 62, and the potential impacts to groundwater have been characterized as low. 

Four organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
indeno(1,2,3-cd)pyrene) and one metal (barium) were found at levels exceeding the 
corresponding RBCs at SWMU 63. However, the highest detected concentration of barium fell 
within the range of background concentrations for the site and was dismissed as naturally 
occurring. The highest concentrations of all the contaminants were detected in near-surface 
samples. Therefore, the vertical extent of contamination has been characterized by the borings at 
SWMU 63, and the potential impacts to groundwater have been characterized as low. The 
analytical results from this investigation are shown in Tables 17-1a, 17-1b, 17-1c, 17-ld, and 
17-1e in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 
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The Phase I RFI recommended completing a BRA for SWMU 63, and NFA for SWMUs 61 
and 62. 

17.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill 
SWMUs - Phase I 

17.4.3.1 Non-Sampling Data Collection 

No additional data was collected as part of the BRA. However, a human health and ecological 
risk assessment that considered both present and future potential receptors and all appropriate 
exposure pathways was performed on the data collected during the Phase I RFL 

17.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

17.4.3.3 Data Gaps 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI and the BRA. Therefore, no data gaps existed. 

17.4.3.4 Results and Conclusions 

Potential receptors at SWMU 63 for human health risks included occupational workers, 
hypothetical future construction workers, and hypothetical future trespassers. The receptors 
were assumed to be exposed to soil via ingestion, dermal contact, and inhalation pathways. The 
primary contributor to the risk was ingestion of P AHs in surface soils. The maximum potential 
excess human risk at SWMU 63 was 2 x 1 o-6 for occupational workers. This level fell within the 
USEPA's target risk range of 1 x 10-6 to 1 x 10-4 for risk from releases at hazardous waste sites, 
thus indicating that no unacceptable risk was expected. The concentrations of COCs identified 
during the BRA are shown in Table 17-2a and 17-2b in Appendix B. A summary of human 
health risks at SWMU 63 is shown in Table 17-2c in Appendix B. 

Results of the ecological risk assessment showed that SWMU 63 COCs were unlikely to present 
an unacceptable risk to the raptor indicator species (i.e., robins). Therefore, no unacceptable 
ecological risks were expected at SWMU 63. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from SWMU 63. Therefore, NFA was recommended at this 
SWMU. 
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17.5 SITE CONCEPTUAL MODEL 

17.5.1 Nature and Extent of Contamination 

SWMUs 61, 62, and 63, Sand Traps 5DnA 
and 50nB, and Oil/Water Separator 50nc 

Low levels of organic compounds and metals were detected in the soil samples collected from 
the borings drilled at both SWMU 61 and SWMU 62. However, none of these chemicals were 
detected at concentrations that exceeded the corresponding RBCs and/or other screening criteria, 
including established background levels for metals (W-C 1997a). In addition, the highest 
concentrations of detected chemicals occurred in the near-surface soil samples. Therefore, the 
vertical extent of contamination has been characterized by the borings at SWMU 61 and at 
SWMU 62, and the potential impacts to groundwater have been characterized as low. 

Four organic compounds and one metal were found at levels exceeding the corresponding RBCs 
at SWMU 63. The highest concentrations of all the contaminants were detected in near-surface 
samples. Therefore, the vertical extent of contamination has been characterized by the borings at 
SWMU 63, and the potential impacts to groundwater have been characterized as low. 

Groundwater at SWMUs 61, 62, and 63 was not investigated because the potential impacts to 
groundwater were considered minimal. The potential was considered minimal since the depth to 
groundwater is greater than 250 feet, and the soil sampling results demonstrate that contaminants 
are not being transported significantly in a vertical direction beneath the SWMU. 

17.5.2 Environmental Fate 

Contaminants encountered at Sand Trap Nos. 5077 A and 5077B and OWS No. 5077C could 
potentially migrate into other environmental media through any of several transport mechanisms. 
The mechanisms include: air- volatilization of organics and movement within soil gas or the 
atmosphere, and wind transport of contaminants off site; leaching - through the vadose zone; and 
groundwater- movement via groundwater flow. 

Based on the general subsurface characteristics at SWMUs 61, 62, and 63, including moderate to 
high clay content and an alkaline soil pH, metals are not likely to be very mobile in the 
subsurface; however, they do persist for long periods oftime. The potential for metals to 
precipitate in the subsurface, thus limiting downward migration in the vadose zone, is evidenced 
by the caliche layers encountered in the borings drilled during the Phase I RFI. 

Organic compounds are likely to be relatively to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

17.6 SITE ASSESSMENTS 

17.6.1 Summary 

As part of the Phase I RFI, detected chemicals were compared to the corresponding RBCs. 
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A BRA was also conducted based on the results of the Phase I RFI for SWMU 63. Based on the 
results of the BRA, no unacceptable human health or ecological risks due to chemical releases 
were expected from this SWMU. Therefore, NFA was recommended for SWMU 63. 

17.6.2 Screening Assessments 

17.6.2.1 Human Health 

The risk screening at SWMUs 61, 62, and 63 consisted of a comparison ofthe maximum 
detected Phase I RFI concentrations to the highly conservative USEP A Region III RBCs for 
residential soil (USEP A 1994). The purpose of this comparison was to evaluate whether the 
concentrations detected during the RFI posed a significant human health risk, and whether a risk 
assessment was warranted. Region III RBCs were selected for the comparison because they 
were comprehensive, current, and derived using accepted risk assessment methodologies. Based 
on this comparison, NFA was recommended for SWMUs 61 and 62. Because organic 
compounds and barium were detected at concentrations exceeding the corresponding RBCs, it 
was determined that a BRA was warranted for SWMU 63. 

17.6.2.2 Ecological 

An ecological risk screening was not included as part of the BRA for SWMU 63. However, an 
ecological risk assessment was included and is discussed below in Section 29.6.3.2. 

17.6.3 Risk Assessments 

17.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included occupational workers, 
hypothetical workers performing intrusive actions, and hypothetical trespassers. Based on site 
conditions at SWMU 63, the most significant exposure pathways included inhalation of fugitive 
VOCs or dust, and direct contact with soil, resulting in incidental ingestion or dermal absorption 
of chemicals from soil. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
exposures at SWMU 63 fell below or within the USEPA's target risk range (1 x 10-4 to 1 x 10-6

). 

This indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected 
atSWMU63. 

17.6.3.2 Ecological 

The ecological risk assessment portion of the BRA focused on the potential for adverse effects to 
occur to selected indicator species (chemical receptors) from environmental stressors (COCs). 
Potential risk from contaminants in soil to biota was considered greatest through indirect 
exposure ofraptor species (i.e., robins) to SWMU-related chemicals bioaccumulated in the birds' 
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prey (earthworms) that inhabit SWMU 63, and the incidental soil consumption associated with 
the consumption of prey. 

The ecological risk assessment found that no unacceptable ecological risks due to chemical 
releases were expected from SWMU 63. Therefore, NFA was recommended at this SWMU. 

17.6.4 Other Applicable Assessments 

17.6.4.1 Surface Water 

SWMUs 61, 62, and 63 contained no surface water. 

17.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, these 
SWMUs contained no means for groundwater discharges to occur. 

17.6.4.3 Underground Storage Tanks (USTs) 

Although SWMU 63 has been described as an OWS, it was observed to be a single-compartment 
unit with no baffles. Therefore, no storage tanks, aboveground or underground, are known to 
have existed in the areas ofSWMUs 61, 62, and 63. 

17. 6.4.4 Other 

No other assessments have been conducted in the area ofSWMUs 61, 62, and 63. 

17.7 NO FURTHER ACTION PROPOSAL 

17.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI and the BRA, NF A has been recommended 
for SWMUs 61, 62, and 63. 

17.7.2 Criterion 

SWMUs 61, 62, and 63 is proposed for NFA based on NMED NFA Criterion 5: The SWMU 
has been characterized in accordance with the current applicable state and federal regulations, 
and the available data has indicated that the contaminants present pose an acceptable level of risk 
under current and projected future land use. 
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18.1 SUMMARY 

SWMU 92, OWS No. 5120, has been listed as an Appendix III site. A Phase I RFI ofthe 
Appendix III sites (W-C 1994a) found slightly elevated levels of organic compounds, including 
P AHs, and one metal in the area of SWMU 92. The Phase I RFI report recommended 
conducting a BRA at this site using available data. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 
ecological risks due to chemical releases were expected at this SWMU. Based on this, the BRA 
recommended NFA for SWMU 92. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 92, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 92. 

The conclusions reached in the BRA and the Corrective Measure Completion Report were 
consistent in recommending NF A at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

18.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

18.2.1 Site Description 

This SWMU was formerly located east of Power Check Pad No. 5120. The OWS, which 
consisted of a two-compartment underground unit with a detached 1 00-gallon oil storage tank, 
reportedly received waste wash water generated from aircraft maintenance operations in 
Building 5120 (Figure 18-1 in Appendix A). Recovered oils were stored in the 100-gallon tank 
and the wastewaters were discharged to a leach well located approximately 40 feet east of the 
OWS. 

18.2.2 Operational History 

OWS No. 5120 was active from approximately 1957 to 1988. In 1988, the unit and the 
associated leach well were taken out of use after the demolition of Building 5120. The OWS and 
the associated leach well were physically removed in 1996. 

18.3 LAND USE 

18.3.1 Current 

The OWS and the associated leach well no longer exist. Power Check Pad No. 5120 continues 
to be used for surface storage of aircraft maintenance vehicles and equipment. 
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18.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 5120 and the associated leach 
well no longer exist. Use classification will continue to remain industrial in nature. 

18.4 INVESTIGATIVE ACTIVITIES 

18.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found slightly elevated levels of organic 
compounds, including P AHs, and one metal in the area of SWMU 92. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 
ecological risks due to chemical releases are expected at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 92, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 92. 

18.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs -
Phase I 

18.4.2.1 Non-Sampling Data Collection 

The Phase I RFI was purely a field investigation and data collection effort. However, a BRA, 
performed using the results of the Phase I RFI, is discussed as Investigation #2 in Section 18.4.3 
below. 

18.4.2.2 Sampling Data Collection 

Five borings, two to depths of 10 feet in the area of the separator unit and three to depths of 
60 feet in the area of the leach well, were drilled and sampled during the Phase I RFI (boring 
locations are shown in Figure 18-1 in Appendix A). Soil samples were collected from the 1.5- to 
3.5-foot, 4- to 6-foot, and 8- to 10-foot depth intervals in all five borings. Additional samples 
were collected from the 18- to 20-foot, 28- to 30-foot, 38- to 40-foot, 48- to 50-foot, and 58- to 
60-foot depth intervals in the three 60-foot borings to characterize the vertical distribution of 
potential contaminants. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Surficial samples 
were collected the 0.2- to 0.5-foot depth interval to provide surface soil data for risk assessment 
purposes. In total, 35 soil samples were sent for chemical analyses. 
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18.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

18.4.2.4 Results and Conclusions 

Four organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
indeno(1,2,3-cd)pyrene) and one metal (lead) were found at levels exceeding the corresponding 
RBCs. The highest concentrations of contaminants were detected in near-surface samples. The 
vertical extent of contamination was characterized by the soil borings. The analytical results 
from this investigation are shown in Tables 18-1 a and 18-1 b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The Phase I RFI recommended completing a BRA for SWMU 92. 

18.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs 
-Phase I 

18.4.3.1 Non-Sampling Data Collection 

No additional data was collected as part of the BRA. However, a human health and ecological 
risk assessment that considered both present and future potential receptors and all appropriate 
exposure pathways was performed on the data collected during the Phase I RFI. 

18.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

18.4.3.3 Data Gaps 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI and the BRA. Therefore, no data gaps existed. 

18.4.3.4 Results and Conclusions 

Potential receptors at SWMU 92 for human health risks included occupational workers, 
hypothetical future construction workers, and hypothetical future trespassers. The receptors 
were assumed to be exposed to soil via ingestion, dermal contact, and inhalation pathways. The 
primary contributor to the risk was ingestion of P AHs in surface soils. The maximum potential 
excess human risk at SWMU 92 was 2 x 10-6 for occupational workers. This level fell within the 
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USEPA's target risk range of 1 x 10-6 to 1 x 10-4 for risk from releases at hazardous waste sites, 

thus indicating that no unacceptable risk was expected. The concentrations of COCs identified 

during the BRA are shown in Table 18-2a and 18-2b in Appendix B. A summary of human 

health risks at SWMU 92 are shown in Table 18-2c in Appendix B. 

Results of the ecological risk assessment showed there is a low potential for risk to predatory 

birds (i.e., the Northern Harrier) from SWMU-related chemicals. However, this risk is most 

likely insignificant because the SWMU 92 area represents only a very small percentage of the 

birds' hunting range. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 

chemical releases were expected from this SWMU. Therefore, no further response action was 

recommended at this SWMU. 

18.4.4 Investigation #3: Corrective Measure Completion Report, Appendices II and 

Ill SWMUs 

18.4.4.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 

Completion Report. The results of the risk evaluation are discussed below. 

18.4.4.2 Sampling Data Collection 

After the OWS and the associated leach well had been removed, soil samples were collected 

from the walls and bottom of the resultant excavations and sent for chemical analyses (Figure 

18-3 in Appendix A). 

18.4.4.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

18.4.4.4 Results and Conclusions 

The OWS at SWMU 92 was pumped dry and cleaned, then the leach well box and the top 2 feet 

of cobblestone were removed from the associated leach well. No significant staining or odors 

were observed during the removal. The separator unit and the leach well were both removed 

routinely and without incident. 

Soil samples were collected from the walls of the OWS excavation at approximate depths of 

9 feet. Two soil samples were collected from the bottom of the excavation at an approximate 

depth of 10 feet. These samples were field analyzed using immunoassay method 4030. Next, a 

confirmatory sample was collected from the bottom of the excavation and analyzed for VOCs, 

SVOCs, TPH - DRO, total metals, and TCLP metals. In addition, a duplicate of one of the 
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samples collected from the bottom of the excavation was sent for laboratory analysis. No 
significant concentrations ofTPH or BTEX compounds were detected in the duplicate sample. 
Finally, a composite soil sample collected from the excavation was field screened using 
immunoassay method 4030 and analyzed for TCLP metals. 

Soil samples were collected from the walls of the leach well excavation at an approximate depth 
of 11 feet. One soil sample was also collected from the bottom of the excavation at an 
approximate depth of 12 feet. These samples were field analyzed using immunoassay method 
4030. Next, a confirmatory sample was collected from the bottom of the excavation and 
analyzed for VOCs, SVOCs, TPH -DRO, total metals, and TCLP metals. In addition, a 
duplicate of one of the samples collected from the bottom of the excavation was sent for 
laboratory analysis. No significant concentrations ofTPH or BTEX compounds were detected in 
the duplicate sample. Finally, a composite soil sample collected from the excavation was field 
screened using immunoassay method 4030 and analyzed for TCLP metals. The results of this 
investigation are shown in Tables 18-3a and 18-3b in Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area of SWMU 92. Arsenic was the only compound that potentially exceeded the 
corresponding MSSL. However, the maximum possible concentration of arsenic fell below the 
established background levels (W-C 1997a) for metals at Cannon AFB, so the elevated 
concentration of arsenic was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 
was recommended at this SWMU. 

18.5 SITE CONCEPTUAL MODEL 

18.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 92 found organic compounds and metals at levels of 
potential concern. Five borings (two to a depth of 10 feet and three to a depth of 60 feet) were 
installed during the field investigation to effectively delineate and characterize the horizontal and 
vertical extents of contamination. The highest concentrations of organics and metals were 
detected in near-surface samples. 

The Corrective Measure Completion Report documented the partial removal of the OWS from 
this SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 
MSSL. However, the maximum possible concentration of arsenic fell below the established 
background levels for metals at Cannon AFB (W-C 1997a), so the elevated concentration of 
arsenic was dismissed as naturally occurring. 
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Groundwater at SWMU 92 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

18.5.2 Environmental Fate 

Contaminants encountered at OWS No. 5120 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air -
volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 
contaminants off site; leaching - through the vadose zone; and groundwater- movement via 
groundwater flow. 

Based on the general subsurface characteristics at SWMU 92, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; 
however, they would persist for long periods of time. The potential for metals to precipitate in 
the subsurface, thus limiting downward migration in the vadose zone, is evidenced by the caliche 
layers encountered in the borings drilled during the IRP Phase II, the RFI, and the Phase II RFI. 

VOCs are likely to be relatively to highly mobile in subsurface soil and are not likely to persist 
for long periods of time due to high vapor pressures, high volatilization potentials, and high 
biodegradation rates. 

18.6 SITE ASSESSMENTS 

18.6.1 Summary 

A BRA was conducted based on the results of the Phase I RFI for SWMU 92. Based on the 
results of the BRA, no unacceptable human health or ecological risks due to chemical releases 
were expected from this SWMU. Therefore, NF A was recommended for SWMU 92. 

18.6.2 Screening Assessments 

18.6.2.1 Human Health 

The risk screening consisted of a comparison of the maximum detected Phase I RFI 
concentrations to the highly conservative USEP A Region III RBCs for residential soil (USEP A 
1994). The purpose of this comparison was to evaluate whether the concentrations detected 
during the RFI posed a significant human health risk, and whether a risk assessment was 
warranted. Region III RBCs were selected for the comparison because they were 
comprehensive, current, and derived using accepted risk assessment methodologies. 

Because organic compounds and lead were detected at concentrations slightly exceeding the 
corresponding RBCs, it was determined that a BRA was warranted for SWMU 92. 
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The Corrective Measure Completion Report's risk evaluation consisted of a comparison ofthe 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any ofthe soil samples analyzed during the 
Corrective Measure Completion Report, the laboratory detection limit of 3.0 mglkg exceeded the 
Region VI MSSLs for both carcinogenic arsenic (0.32 mglk:g) and noncarcinogenic arsenic 
(2.2 mglkg). However, the laboratory detection limit of 3.0 mg/kg lies within the established 
background levels for arsenic at Cannon AFB (W-C 1997a). Therefore, any potential arsenic 
present in any of the samples above the MSSL, but below the detection limit, has been dismissed 
as naturally occurring. No other COPCs were detected at concentrations exceeding the 
corresponding MSSLs at SWMU 92. 

18.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI, the BRA, or the Corrective 
Measure Completion Report, but a human health risk screening/evaluation was included in the 
Corrective Measure Completion Report. The results of the RFI's Ecological Risk Assessment 
are discussed below. In the Corrective Measure Completion Report, the screening criteria were 
not exceeded by detected chemical concentrations attributable to SWMU contamination. The 
Region VI MSSLs, used as screening criteria, are highly conservative, and as such are protective 
of ecological and human health. 

An ecological risk screening was not included as part of the BRA. However, an ecological risk 
assessment was included and is discussed in Section 18.6.3.2 below. 

18.6.3 Risk Assessments 

18.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included occupational workers, 
hypothetical workers performing intrusive actions, and hypothetical trespassers. Based on site 
conditions at SWMU 92, the most significant exposure pathways included inhalation of fugitive 
VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal absorption 
of chemicals from soil. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
exposures at SWMU 92 fell below or within the USEPA's target risk range (1.0 x 10-4 to 
1.0 x 1 0"6

). This indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects 
was expected at SWMU 92. 
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Because no COPCs were detected at concentrations exceeding the corresponding screening 
criteria during the Corrective Measure Completion Report investigation at SWMU 92, a full
scale human health risk assessment was not warranted for this investigation. 

18.6.3.2 Ecological 

The ecological risk assessment portion of the BRA focused on the potential for adverse effects to 
occur to selected indicator species (chemical receptors) from environmental stressors (COCs). 
Potential risk from contaminants in soil to biota was considered greatest through indirect 
exposure of predatory birds (i.e., the robin) to SWMU-related chemicals bioaccumulated in the 
birds' prey (earthworms, etc.) that inhabits SWMU 92. However, this risk is most likely 
insignificant because the SWMU 92 area represents only a very small percentage of the 
predatory birds' hunting range. 

18.6.4 Other Applicable Assessments 

18.6.4.1 Surface Water 

SWMU 92 contained no surface water. 

18.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

18.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 5120 included a detached 100-gallon underground oil storage tank. This tank was 
removed along with the unit and associated leach well in 1996. 

18.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 92. 

18.7 NO FURTHER ACTION PROPOSAL 

18.7.1 Rationale 

Based on the conclusions reached in the BRA and the Phase II RFI, NF A has been recommended 
forSWMU92. 

18.7 .2 Criterion 

SWMU 92 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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19.1 SUMMARY 

SWMU 94, OWS No. 5144, has been listed as an Appendix III site. A Phase I RFI ofthe 
Appendix III sites (W -C 1994a) detected concentrations of five organic compounds and three 
metals at concentrations of potential concern in the area of SWMU 94. All four organics, plus 
TPH, and the three metals were detected at concentrations exceeding the corresponding RBCs. 
Because there was evidence of a potentially significant release in the area of SWMU 94, the 
Phase I RFI recommended that a BRA be completed for this SWMU. 

The BRA for Appendix III SWMUs- Phase I (W-C 1994b) found that no unacceptable human 
health or ecological risks due to chemical releases from this SWMU were expected, and 
recommended NF A for SWMU 94. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 94, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 94. 

The conclusions reached in the BRA and the Corrective Measure Completion Report were 
consistent in recommending NF A at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

19.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

19.2.1 Site Description 

SWMU 94, OWS No. 5144, was comprised of an OWS and two sand traps that served a two-bay 
vehicle washrack adjacent to the Army, Air Force Exchange Service (AAFES) service station, 
located east of the intersection ofD.L. Ingram Street and Argentia Avenue (Figure 19-1 in 
Appendix A). The 1,700-gallon OWS, which was located approximately 30 feet northeast of the 
two sand traps, was an underground concrete unit that reportedly received effluent from the 
neighboring sand traps. The OWS measured approximately 5 feet by 10 feet in plan, and 
extended approximately 9 feet below the surface. Recovered oils were stored in the unit and 
wastewaters were discharged to a sanitary sewer line. The OWS unit was a single-compartment 
unit with no baffles, and as such appeared to be a sand trap. However, because the unit was 
referred to as an OWS in earlier reports (including the Corrective Measure Completion Report, 
which documented the unit's removal), it is also referred to as an OWS herein. 

The two sand traps were each located in the approximate center of each of the two vehicle 
washracks. The sand traps measured approximately 3.5 feet by 8 feet in plan, and extended 
approximately 6.5 feet below the surface. The sand traps reportedly received wash-down water 
from personal vehicle maintenance operations, and discharged effluent to the OWS. 
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19.2.2 Operational History 

OWS No. 5144 was active from approximately 1960 until approximately 1988. The three units 
were removed in 1996 (USACE 1999). The OWS and the two sand traps at SWMU 94 have 
been removed. The units no longer receive waste wash water. 

19.3 LAND USE 

19.3.1 Current 

The current land use ofthe SWMU location is industrial. 

19.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the OWS and the two sand traps at 
SWMU 94 have been removed and no longer receive waste wash water. Use classification will 
continue to remain industrial in nature. 

19.4 INVESTIGATIVE ACTIVITIES 

19.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found potentially significant concentrations 
of four organics, plus TPH, and the three metals in the area of SWMU 94. The organics and the 
metals were all detected at concentrations exceeding the corresponding risk screening criteria. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 
ecological risks due to chemical releases are expected at this SWMU. 

A Corrective Measure Completion Report (USACE 1999) documented the removal of the OWS 
at SWMU 94, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases are 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 94. 

19.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs
Phase I 

19.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a risk screening. The results of the risk screening are discussed below. 
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19.4.2.2 Sampling Data Collection 

Six borings, two in the vicinity of each unit, were drilled to depths of 10 feet and sampled during 
the Phase I RFI (boring locations are shown in Figure 19-1 in Appendix A). Soil samples were 
collected from the 0- to 0.5-foot, 1.5- to 3.5-foot, 4- to 6-foot, and 8- to 10-foot depth intervals 
from the borings drilled near the OWS, and samples were collected from the 0.5- to 2-foot, 2- to 
4-foot, 4- to 6-foot, and 8- to 10-foot depth intervals from the borings drilled near the sand traps, 
to characterize the distribution of potential contaminants. Minor soil staining was observed in 
two of the borings drilled near the sand traps during this investigation. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Near-surface 
samples were collected for risk assessment purposes. In total, 24 soil samples were sent for 
chemical analyses. 

19.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

19.4.2.4 Results and Conclusions 

Four organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
indeno(1,2,3-cd)pyrene) plus TPH, and three metals (antimony, barium, and beryllium) were 
found at levels exceeding the corresponding RBCs and/or other screening criteria. The highest 
concentrations of organics were detected in near-surface samples. The highest concentration of 
barium was detected at approximately 4 feet in depth. However, the concentration of barium 
decreased to concentrations within the established background levels (W-C 1997a) with depth. 
The vertical extent of contamination was characterized by the soil borings. The analytical results 
from this investigation are shown in Tables 19-1a and 19-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The Phase I RFI recommended completing a BRA for SWMU 94. 

19.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs 
-Phase I 

19.4.3.1 Non-Sampling Data Collection 

No additional data was collected as part of the BRA. However, a human health and ecological 
risk assessment that considered both present and future potential receptors, and all appropriate 
exposure pathways, was performed on the data collected during the Phase I RFI. 
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19.4.3.2 Sampling Data Collection 

No additional data was collected during the BRA. 

19.4.3.3 Data Gaps 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI and the BRA. Therefore, no data gaps existed. 

19.4.3.4 Results and Conclusions 

Potential receptors at SWMU 94 for human health risks included occupational workers, 
hypothetical future construction workers, and hypothetical future trespassers. The receptors 
were assumed to be exposed to soil via ingestion, dermal contact, and inhalation pathways. The 
maximum potential excess human risk at SWMU 94 was 6 x 10-7 for occupational workers. The 
primary contributor to the risk was ingestion ofP AHs in surface soils. This level fell below the 
USEP A's target risk range of 1 x 1 o-6 to 1 x 1 o-4 for risk from releases at hazardous waste sites, 
thus indicating that no unacceptable risk was expected. The concentrations of COCs identified 
during the BRA are shown in Tables 19-2a and 19-2b in Appendix B. A summary of human 
health risks at SWMU 94 are shown in Table 19-2c in Appendix B. 

Potential human health risks from groundwater were evaluated using fate and transport 
modeling. The modeling indicated that contaminants would not reach groundwater at 
concentrations of potential concern. Therefore, this pathway was considered insignificant. 

Results of the ecological risk assessment showed that no unacceptable ecological risks due to 
chemical releases are expected at SWMU 94. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases are expected from this SWMU. Therefore, NFA was recommended at this 
SWMU. 

19.4.4 Investigation #3: Corrective Measure Completion Report, Appendices II and 
Ill SWMUs 

19.4.4.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 

19.4.4.2 Sampling Data Collection 

After the OWS and the two sand traps had been removed, soil samples were collected from the 
walls and bottoms of the resultant excavations and sent for chemical analyses (Figure 19-3 in 
Appendix A). 
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19.4.4.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

19.4.4.4 Results and Conclusions 

The OWS and the two sand traps at SWMU 94 were pumped dry and cleaned. Stained soils 
were excavated from outside the walls of the westernmost sand trap during its removal. The 
other two units were removed routinely and without incident. 

Soil samples were collected from the walls of the OWS excavation at an approximate depth of 
8.5 feet. Two soil samples were collected from the bottom of the excavation at an approximate 
depth of9 feet. These samples were field analyzed using immunoassay method 4030. Next, a 
confirmatory sample was collected from the bottom of the excavation and analyzed for VOCs, 
SVOCs, TPH- DRO, total metals, and TCLP metals. In addition, a duplicate of one of the 
samples collected from the bottom of the excavation was sent for laboratory analysis. No 
significant concentrations of TPH or BTEX compounds were detected in the duplicate sample. 
Finally, a composite soil sample collected from the excavation was also analyzed for VOCs and 
TCLP metals. 

Soil samples were collected from the walls of the west sand trap excavation at an approximate 
depth of6 feet. Two soil samples were collected from the bottom ofthe excavation at an 
approximate depth of 6.5 feet. These samples were field analyzed using immunoassay method 
4030. Next, a confirmatory sample was collected from the bottom of the excavation and 
analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP metals. In addition, a 
duplicate of one of the samples collected from the bottom of the excavation was sent for 
laboratory analysis. No significant concentrations ofTPH or BTEX compounds were detected in 
the duplicate sample. Finally, a composite soil sample collected from the excavation was also 
analyzed for VOCs and TCLP metals. 

Soil samples were collected from the walls of the east sand trap excavation at an approximate 
depth of6 feet. Two soil samples were collected from the bottom ofthe excavation at an 
approximate depth of 6.5 feet. These samples were field analyzed using immunoassay method 
4030. Next, a confirmatory sample was collected from the bottom of the excavation and 
analyzed for VOCs, SVOCs, TPH- DRO, total metals, and TCLP metals. In addition, a 
duplicate of one of the samples collected from the bottom of the excavation was sent for 
laboratory analysis. No significant concentrations ofTPH or BTEX compounds were detected in 
the duplicate sample. Finally, a composite soil sample collected from the excavation was also 
analyzed for VOCs and TCLP metals. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area of SWMU 94. Arsenic was the only compound that was detected in a 
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concentration that exceeded the corresponding MSSL. However, the maximum concentration of 
arsenic detected fell within the established background levels for metals at Cannon AFB (W -C 
1997a), so the elevated concentration of arsenic was dismissed as naturally occurring. The 
results of this investigation are shown in Tables 19-3a and 19-36 in Appendix B. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 
Measure Completion Report concluded that no chemical releases posing an unacceptable human 
health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 
was recommended at this SWMU. 

19.5 SITE CONCEPTUAL MODEL 

19.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 94 included the drilling and sampling of two borings to a 
depth of 10 feet. The analyses detected potentially significant concentrations of organic 
compounds and metals in the area of SWMU 94 at concentrations exceeding the corresponding 
RBCs. 

The Corrective Measure Completion Report documented the removal of the OWS from this 
SWMU. In addition, soil samples were collected from the resultant excavation and sent for 
laboratory analysis. Arsenic was the only compound detected in a concentration that exceeded 
the corresponding MSSL. However, the maximum concentration of arsenic detected fell within 
the established background levels for metals at Cannon AFB (W-C 1997a), so the elevated 
concentration of arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 94 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

19.5.2 Environmental Fate 

Contaminants encountered at OWS No. 5144 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air- movement 
within soil gas or the atmosphere, and wind transport of contaminants off site; leaching - through 
the vadose zone; and groundwater- movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 94, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 
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19.6 SITE ASSESSMENTS 

19.6.1 Summary 

The Phase I RFI included a risk screening and the Corrective Measure Completion Report 
included a risk evaluation for SWMU 94. Based on the results of the risk screening and the risk 
evaluation, no unacceptable human health risks due to chemical releases were expected from this 
SWMU. Therefore, NF A was recommended for SWMU 94. 

19.6.2 Screening Assessments 

19.6.2.1 Human Health 

The Phase I RFI' s risk screening consisted of a comparison of the maximum detected Phase I 
RFI concentrations to the highly conservative USEP A Region III RBCs for residential soil 
(USEPA 1994). The purpose ofthis comparison was to evaluate whether the concentrations of 
potential contaminants detected during the RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

Because organic compounds and barium were detected at concentrations slightly exceeding the 
corresponding RBCs, it was determined that a BRA was warranted for SWMU 94. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 
maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 
residential soil (USEPA 1996). The purpose ofthis comparison was to evaluate whether the 
concentrations of potential contaminants detected during the fieldwork associated with the 
Corrective Measure Completion Report posed a significant human health risk. Region VI 
MSSLs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

The maximum arsenic concentration detected during the Corrective Measure Completion, 
6.4 mglkg, exceeded the Region VI MSSLs for both carcinogenic arsenic (0.32 mg/kg) and 
noncarcinogenic arsenic (2.2 mg/kg). However, the maximum concentration of arsenic detected 
falls within the established background levels for arsenic at Cannon AFB (W-C 1997a). 
Therefore, it has been dismissed as naturally occurring. No other COPCs were detected at 
concentrations exceeding the corresponding MSSLs at SWMU 94. 

19.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI, BRA, or the Corrective 
Measure Completion Report, but a human health risk screening/evaluation was included in the 
Corrective Measure Completion Report investigation. In this investigation, the screening criteria 
were not exceeded by detected chemical concentrations attributable to SWMU contamination. 
The Region VI MSSLs, used as screening criteria, are highly conservative, and as such are 
protective of ecological and human health. 
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An ecological risk screening was not included as part of the BRA. However, an ecological risk 
assessment was included and is discussed below in Section 19.6.3.2. 

19.6.3 Risk Assessments 

19.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included occupational workers, 
hypothetical workers performing intrusive actions, and hypothetical trespassers. Based on site 
conditions at SWMU 94, the most significant exposure pathways included inhalation of fugitive 
VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal absorption 
of chemicals from soil. 

The BRA found that all hazard indices for subchronic and chronic exposures to site COCs fell 
below the USEPA's level of concern (1.0) for noncarcinogenic effects. In addition, the total 
carcinogenic risk for exposures at SWMU 94 fell below the USEPA's target risk range (1 x 10-4 

to 1 x 1 o-6
). This indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects 

was expected at SWMU 94 based on the results of the BRA. 

Because no COPCs were detected at concentrations exceeding the corresponding screening 
criteria during the Corrective Measure Completion Report investigation at SWMU 94, a full
scale human health risk assessment was not warranted for this investigation. 

19.6.3.2 Ecological 

The ecological risk assessment portion of the BRA focused on the potential for adverse effects to 
occur to selected indicator species (chemical receptors) from environmental stressors (COCs). 
Potential risk from contaminants in soil to biota was considered greatest through indirect 
exposure of predatory birds (i.e., the robin) to SWMU-related chemicals bioaccumulated in the 
birds' prey (earthworms, etc.) that inhabits SWMU 94. 

However, this risk is most likely insignificant because the SWMU 94 area represents only a very 
small percentage of the predatory birds' hunting range. 

19.6.4 Other Applicable Assessments 

19.6.4.1 Surface Water 

SWMU 94 contained no surface water. 

19.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 
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19.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 5144 consisted of an underground OWS and two underground sand traps. All three 
units were removed in 1996. 

19. 6.4.4 Other 

No other assessments have been conducted in the area of SWMU 94. 

19.7 NO FURTHER ACTION PROPOSAL 

19.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI and the Corrective Measure Completion 
Report, NF A has been recommended for SWMU 94. 

19.7.2 Criterion 

SWMU 94 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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20.1 SUMMARY 

SWMU 8, OWS No. 165, has been listed as an Appendix II site. An RFI of the Appendix II sites 
(LRL 1993) detected one organic compound (xylenes) and three metals (barium, chromium, and 
nickel) at concentrations of potential concern in the area of SWMU 8. However, the Risk 
Assessment portion of the RFI report concluded that the detected concentrations of these 
chemicals were all within or below the acceptable excess carcinogenic and noncarcinogenic risk 
ranges. Based on the conclusions reached in the Risk Assessment for SWMU 8, the RFI 
recommended that an integrity test be performed on the OWS at this SWMU. As long as the unit 
passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the partial removal of the 
OWS at SWMU 8, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 8. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 
SWMU. 

20.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

20.2.1 Site Description 

SWMU 8, OWS No. 165, was located at the east end of the aircraft washrack Facility 165 
(Figure 20-1 in Appendix A). The OWS was an underground concrete unit that consisted of 
three compartments with a 4,500-gallon main compartment and a 710-gallon oil storage 
compartment. The OWS measured approximately 21 feet by 12 feet in plan and extended 
approximately 10 feet below the surface. The top of the unit sat approximately 1 foot above the 
surrounding ground surface. The unit reportedly received waste wash water generated from the 
aircraft washrack. Recovered oils were stored in the 71 0-gallon oil storage compartment and 
wastewaters were discharged to a sanitary sewer line. 

20.2.2 Operational History 

OWS No. 165 was active from approximately 1963 until the unit was partially removed in 1996 
(USACE 1999). The OWS at SWMU 8 has been partially removed and no longer receives waste 
wash water 
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20.3 LAND USE 

20.3.1 Current 

The current land use of the SWMU location is industrial. 

20.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, OWS No. 165 has been partially 
removed and no longer receives waste wash water. Use classification will continue to remain 
industrial in nature. 

20.4 INVESTIGATIVE ACTIVITIES 

20.4.1 Summary 

An RFI of the Appendix II sites (LRL 1993) detected one organic compound and three metals at 

concentrations of potential concern in the area ofSWMU 8. However, the Risk Assessment 
portion of the RFI report concluded that the detected concentrations of these chemicals were all 

within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 

the conclusions reached in the Risk Assessment for SWMU 8, the RFI recommended that an 

integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 

test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the partial removal of the 

OWS at SWMU 8, discussed the analytical results of soil samples collected from the resultant 

excavation, and found that no unacceptable human health risks due to chemical releases were 

expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 8. 

20.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

20.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

20.4.2.2 Sampling Data Collection 

Three borings, drilled to a depth of 10 feet in the area of the OWS unit, were sampled during the 

RFI (boring locations are shown in Figure 20-1 in Appendix A). Soil samples were collected at 

the surface and from depths of2.5, 5 and 10 feet to characterize the distribution ofpotential 

contaminants. Field screening with a PID revealed evidence of slight contamination in one of 

the borings during this investigation. 
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Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 

total, 12 soil samples were sent for chemical analyses. 

20.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 

Assessment and to determine that a significant release had not occurred in the area of SWMU 8. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 

Therefore, no data gaps existed after the completion of the RFI. 

20.4.2.4 Results and Conclusions 

No organics or metals were detected in the surface soil samples collected from the three borings. 

One organic compound (xylenes) and three metals (barium, chromium, and nickel) were detected 

in at least one of the subsurface samples at low concentrations. The analytical results from this 

investigation are shown in Tables 20-1a and 20-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 10-5 at 

SWMU 8, a level that fell within the USEPA's target risk range of 1 X 10-4 to 1 X 10-6 for 

carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 

effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 

SWMU 8, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. 

This indicated that no unacceptable risk of carcinogenic effects was expected at this SWMU. 

A single Ecological Risk Assessment was included in the RFI for all15 SWMUs covered by the 

RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 

Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 

detected chemicals were considered COCs and discussed in the Ecological Risk Assessment. 

Potential risk from COCs in soil to biota was considered greatest through direct exposure of 

small mammals and other ground-dwelling organisms. Based on the calculated toxicity values 

for incidental soil ingestion, it was determined that none of the COC VOCs or metals poses a risk 

to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 8, the RFI recommended 

that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the 

integrity test, NF A was recommended. 
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20.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and Ill 
SWMUs 

20.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 
Completion Report. The results of the risk evaluation are discussed below. 

20.4.3.2 Sampling Data Collection 

After the OWS had been partially removed, soil samples were collected from the walls and 
bottom of the resultant excavation and sent for chemical analyses. 

20.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 
sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 
to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 
existed. 

20.4.3.4 Results and Conclusions 

The OWS at SWMU 8 was pumped dry and cleaned. Then the determination was made that the 
unit would only be partially removed, due to its proximity to the concrete washrack slab. All of 
the OWS, except the bottom, was removed, and the inlet and discharge pipes leading to and from 
the unit were disconnected and capped. The partial removal of the OWS effectively rendered the 
RFI's recommendation for an integrity test moot. 

One soil sample was then collected from beneath both the inlet and discharge pipes, one soil 
sample was also collected from both the east and the west walls of the excavation, and two soil 
samples were collected from holes drilled through the bottom of the unit each at an approximate 
depth of 12 feet. A seventh, confirmatory sample was collected from the bottom of the 
excavation at approximately 12 feet and sent for laboratory analysis after field analysis of these 
samples using immunoassay method 4030 indicated that the TPH content of each sample was 
less than 20 ppm and that the BTEX content of each sample was less than 10 ppm. This sample 
was analyzed for VOCs, SVOCs, TPH -DRO, total metals, and TCLP metals. In addition, two 
duplicate samples were collected from the same locations as one of the pipe and one of the wall 
samples, and sent for laboratory analysis, which confirmed the field analysis results for TPH and 
BTEX. The analytical results for this investigation are presented in Tables 20-2a and 20-2b in 
Appendix B. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEP A 
Region VI Human Health MSSLs for residential soil to determine if a significant release had 
occurred in the area of SWMU 8. Arsenic was the only compound detected in a concentration 
that exceeded the corresponding MSSL. However, the maximum concentration of arsenic 
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detected fell within the established background levels for metals at Cannon AFB (W-C 1997a), 

so the elevated concentration of arsenic was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 

Measure Completion Report concluded that no chemical releases posing an unacceptable human 

health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NF A 

was recommended at this SWMU. 

20.5 SITE CONCEPTUAL MODEL 

20.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 8 included the drilling and sampling of a total ofthree borings to a 

depth of 10 feet. One organic compound and three metals were detected at concentrations of 

potential concern. However, the Risk Assessment portion of the RFI report concluded that the 

detected concentrations of these chemicals were all within or below the acceptable excess 

carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the partial removal of the OWS from 

this SWMU. In addition, soil samples were collected from the resultant excavation and sent for 

laboratory analysis. Arsenic was the only compound detected that exceeded the corresponding 

MSSL. However, the maximum concentration of arsenic detected fell within the established 

background levels for metals at Cannon AFB, so the elevated concentration of arsenic was 

dismissed as naturally occurring. 

Groundwater at SWMU 8 was not investigated because the potential impacts to groundwater 

were considered minimal. The potential was considered minimal since the depth to groundwater 

is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath the SWMU. 

20.5.2 Environmental Fate 

Contaminants encountered at OWS No. 165 could potentially migrate into other environmental 

media through any of several transport mechanisms. The mechanisms include: air

volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 

contaminants off site; leaching - through the vadose zone; and groundwater - movement via 

groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 

likely to persist for long periods oftime due to high vapor pressures, high volatilization 

potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 8, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. 
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20.6 SITE ASSESSMENTS 

20.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 

included a risk evaluation for SWMU 8. Based on the results of the Risk Assessment and the 

risk evaluation, no unacceptable human health risks due to chemical releases were expected from 

this SWMU. Therefore, NFA was recommended for SWMU 8. 

20.6.2 Screening Assessments 

20.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 

results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 

maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 

residential soil (USEP A 1996). The purpose of this comparison was to evaluate whether the 

concentrations of potential contaminants detected during the fieldwork associated with the 

Corrective Measure Completion Report posed a significant human health risk. Region VI 

MSSLs were selected for the comparison because they were comprehensive, current, and derived 

using accepted risk assessment methodologies. 

The maximum arsenic concentration detected during the Corrective Measure Completion 

exceeded the Region VI MSSLs for both carcinogenic arsenic and noncarcinogenic arsenic. 

However, the maximum concentration of arsenic detected falls within the established 

background levels for arsenic at Cannon AFB. Therefore, it has been dismissed as naturally 

occurring. No other COPCs were detected at concentrations exceeding the corresponding 

MSSLs at SWMU 8. 

20.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 

Completion Report, but a human health risk screening/evaluation was included in the Corrective 

Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 

below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 

by detected chemical concentrations attributable to SWMU contamination. The Region VI 

MSSLs, used as screening criteria, are highly conservative, and as such are protective of 

ecological health in addition to human health. 

URS Greiner Woodward Clyde \\OMA3\WP-FILES\M9602\nn\hswa_nfrap\rev1\nfrap1 s20.doc\ 1 0-Jul-00 /OMA 2 0-6 



I I 

SECTION TWENTY SWMU 8, Oil/Water Separator No. 165 

20.6.3 Risk Assessments 

20.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcino§enic risk of 
4 X 10-5 at SWMU 8, a level that fell within the USEPA's target risk range of 1 X w- to 1 X 10-6 

for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of0.61 at SWMU 8, a level that fell below the USEPA's level of concern (1.0) for 
noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was 
expected at this SWMU. 

20.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for all15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels. All detected chemicals 
were considered COCs and discussed in the Ecological Risk Assessment. Potential risk from 
COCs in soil to biota was considered greatest through direct exposure of small mammals and 
other ground-dwelling organisms. Based on the calculated toxicity values for incidental soil 
ingestion, it was determined that none of the COC VOCs or metals poses a risk to small 
mammalian populations. 

20.6.4 Other Applicable Assessments 

20.6.4.1 Surface Water 

SWMU 8 contained no surface water. 

20.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet, as such this 
SWMU contained no means for groundwater discharges to occur. 

20.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 165 included a 710-gallon underground oil storage compartment. This compartment 
was partially removed along with the unit's other compartments in 1996. There have been no 
other storage tanks associated with the area of SWMU 1. 

20.6.4.4 Other 

In 1987-1988, the Tulsa District of the US ACE collected samples of the influent and effluent 
from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 
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study pertain more to water treatment issues than hazardous or solid waste issues (USACE 
1988). 

20.7 NO FURTHER ACTION PROPOSAL 

20.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 8. 

20. 7.2 Criterion 

SWMU 8 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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IPPENDIIB Tables 

Table 1-1 

Summary of Background Elemental Concentrations 1 in Soil Samples2 

at Cannon AFB, New Mexico 

Introduction 

95% Upper Tolerance Limit of 

Mean (x) Standard Deviation (s} Background Concentrations (UTLs) 

Element Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil 

Aluminum 5,508 5,932 1,964 2,183 8,950 12,214 

Antimony ND(3) ND<3l ND<3l No<3l 3.15 (3) 16 (3) 

Arsenic 2.1 2.1(4) 0.48 0.96 (4) 3.6 4.3 (4) 

Barium 100 210 165 199 670 890 

Beryllium 0.35 (4) 0.35 (4) 0.13 (4) 0.17 (4) 0.78 (4) 0.73 (4} 

Cadmium No<3l No<3l ND<3l No<3l 0.435 (3) 1.3 (3) 

Calcium 5,645 89,410 11,366 64,611 44,800 237,498 

Chromium (total) 7.1 5.6 1.3 2.33 10.5 13.3 

Cobalt 2.9 2.6 (4) 1.0 1.4 (4) 6.6 4.7 (4) 

Copper 6.8 3.8 (4) 4.6 1.97 (4) 18.3 8.3 (4} 

Iron 6,458 5,148 1,349 2,262 10,100 13,148 

Lead 6.8 4.7 1.6 1.7 12 8.7 

Magnesium 1,066 4,260 390 3,856 1,930 19,300 

Manganese 139 83 51 50 307 333 

Mercury 0.025 (4) ND<3l 0.016 (4) ND<3l 0.056 (4) 0.019 (3} 

Nickel 5.5 5.9 (4) 1.6 2.41 (4) II 14.9 (4) 

Potassium 1,345 1,222 413 417 2,691 2,512 

Selenium ND<3l 0.47 (4) ND<3l 0.31 (4) 0.26 (3) 1.1 (4) 

Silver (5) ND(3l (5) ND<3l 0.4 (5) 2.65 (3) 

Sodium 91 351(4) 10 253 (4) 102 1,227 (4} 

Thallium No<3l ND<3l ND(3l ND<3l 0.6 (3) 2.65 (3} 

Vanadium 14.9 16 2.8 5.2 23.3 32.8 

Zinc 15.4 12.1 5.2 4.8 32.2 30.6 

(I) All concentrations are in milligrams per kilogram (mglk:g). 

(2) From report entitled "Naturally Occurring Concentrations of lnorganics and Background Concentrations of Pesticides at 

Cannon Air Force Base, New Mexico" (W-C 1997). 

(3) Analytical data were reported as nondetect; therefore, a mean and standard deviation was not calculated. One-half the 

highest reporting limit is used as the 95% UTL. The actual mean, standard deviation, and UTL may be less than these 

values. 

( 4) Values determined from a data set including one-half of the reporting limits for nondetects. 

(5) Silver was detected in only one sample; therefore, a mean and standard deviation was not calculated. The single detected 

concentration is used as the 95% UTL. 
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APPEND liB Tables 

Table 1-2 

Federal- and State-Protected Animals Potentially Occurring in the Vicinity of 
Cannon AFB (Curry County) 

Introduction 

Common Name Scientific Name Federal Status State Status 

Birds 

Mississippi kite lctinia mississippiensis Endangered (Group 2) 

Baird's sparrow Ammodramus baridii Endangered (Group 2) 

Bald eagle Haliaeetus Endangered Endangered (Group 2) 
leucocephalus 

Peregrine falcon Falco perigrinus Endangered Endangered (Group 1) 

Mammals 

Black-footed ferret Mustela nigripes Endangered Possibly Extinct 

Endangered (Group I): 

Endangered (Group 2): 

Possibly Extinct: 

Species whose prospects of survival or recruitment within the state are in jeopardy 

Species whose prospects of survival or recruitment within the state are likely to become 
jeopardized in the foreseeable future. 

Potentially no longer in existence in the state. 

Source: Lee Wan and Associates 1990 
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URS Greiner Woodward Clyde 

Table 3-1a 

Organic Analytical Results 

AOCD 
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APPEND liB 

ANALYTES 

METALS (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

RL Reporting Limit 

Table 3-1b 

Analytical Data Summary of Detected Metals 

AOCD 

CAN-D-SB08-07 CAN-D-SB08-15 

Results RL Qual Results RL Qual 

2960 20 J 1920 20 J 

< 10 UJ < 10 UJ 

0.509 0.5 J 1.42 0.5 J 

43.5 2 J 206 2 J 

84200 so 277000 500 

3.92 2 < 2 

2.63 2 4.48 2 

3.14 1 2.52 1 

2120 10 1590 iO 
2.6 1 J 1.2 0.2 J 

2830 10 J 5830 10 J 

70 1 78.5 1 

5.1 2 3.53 2 

1010 100 J 404 100 J 

127 100 147 100 

4.96 2 10.8 2 

5.51 3 4.05 3 

< Less than the Reporting Limit 

J Estimated 

UJ Analyte below RL. The RL is approximate. 

Page 1 of 1 

Source: IMS, P .C., 1997 

Tables 

CAN-D-SB08-25 

Results RL Qual 

7710 20 J 

< 10 UJ 

0.679 0.5 J 

81.3 2 J 

7610 50 

5.97 2 

3.17 2 

5.86 1 

7060 10 

7.6 1 J 

2010 10 J 

45 1 
8.59 2 

2460 100 J 

152 100 

11.5 2 

28.4 3 
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CAN-D-SB08-AB Brown 

CAN-D-ABOl Brown 

IJRS Greiner Woodward Clyde 

Table 3-1c 

Asbestos Analytical Results 

AOCD 

20.0 Chrysotile 60.0 
20.0 

5.0 Chrysotile 55.0 
20.0 
20.0 

Page 1 of 1 

Source: IMS, P.C., 1997 

Tables 

Gypsum 
Other Non-fibrous 

Gypsum 
Quartz 

Other Non-fibrous 
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IPPEIIDIIB Tables 

Table 3-1d 

Detected Metal Concentrations Compared to USEPA Region 6 Screening Levels 

AOCD 

Aluminum 2,960 J 1,9201 7,7101 77,000N SAT 

Arsenic 0.5091 1.421 0.6791 22N 610NI 
0.32C 2.0C 

Barium 43.51 2061 81.31 5,300N SAT 

Calcium 84,200 277,000 7,610 

Cobalt 2.63 4.48 3.17 4,700NI SAT 

Chromium 3.92 <2.0 5.97 210N 1,600N 

Copper 3.14 2.52 5.86 2,800N 63,000N 

Iron 2,120 1,590 7,060 23,000NI SAT 

Lead 2.61 1.2 J 1.61 400N 2,000N 

Magnesium 2,830J 5,830 J 2,010 J 

Manganese 70 78.5 45 380N 8,300N 

Nickel 5.10 3.53 8.59 l,500N 34,000N 

Potassium 1,010 J 404J 2,4601 

Sodium 127 147 152 

Vanadium 4.96 10.8 11.5 540N 12,000N 

Zinc 5.51 4.05 28.4 23,000 N SAT 

c Carcinogenic effects 
I Ingestion route only 
J Estimated 
N Non-carcinogenic effects 

SAT Risk based value above expected saturation point 

1 . USEPA Region 6, Human Health Media-Specific Screening Levels, October 30, 1996. 

Page 1 of 1 

Source: IMS, P.C., 1997 
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Table 4-1 

Results of Water Samples 

SWMU 113 

Parame'ter Yell A* Well B Well C 

Ag ND ND ND 

As 0.0060 ND 0.0004 
Ba 0.074 0.320 0.079 
Ca 37.0 55.0 44.0 
Cd ND 0.003 0.002 
C1 53.0 50.0 50.0 
Cr 0.001 o.ooz ND 
Cu ND ND ND 
Fe 0.020 0.34 0.020 
F 2.6 2.7 2.6 
Hg 0.0004 0.0006 0.0004 
K 3.7 4.7 3.7 
Mg 37.0 38.0 40.0 
Mn 0.021 0.760 0.330 
Na 60.0 62.0 57.0 
Ni 0.032 0.035 0.035 
N03 0.81 0.81 0.82 
Pb ND ND ND 

Phenol ND 0.041 ND 
Se ND ND NO 

:~ 120.0 130.0 120.0 
490.0 440.0 450.0 

TOC ND 2.0 1.0 
TOX ND ND ND 
TP04 0.06 0.05 0.04 
Zn 0.015 0.010 0.010 
601** 2.1 ND ND 

602*** ND ND ND 
Cond. 740/750/750/750* 810 740 
pH 7.6/7.5/7,4/7.4* 7.6 7.2 

(all units mg/L (equivalent to ug/ml default values in Appendix A) 
which is expressed in pH units, and conductivi'ty (Cond.), which is 
and 601/602 results which are reported in ug/L) 

*Quadruplicate analyses for up-gradient well only 
**601 = purgeable halocarbons (Trichlorofluoromethane) 

***602 ~ purgeable aromatics 

Tables 

Well D 

ND 
0.0005 
0.150 
45.0 

ND 
51.0 
0.004 
0.002 
0.047 
2.4 
0.0006 
4.1 
.36.0 
0.520 
53.0 
0.030 
0.88 

ND 
ND 
ND 

110.0 
430.0 

ND 
ND 

0.05 
ND 
ND 
ND 

720 
8.2 

except pH. 
in umbos, 

ND = not detected, detection limits and analytical techniques are listed in 
Appendix A. 

URS Greiner Woodward Clyde 

Page 1 of 1 

Source: Radian, 1986 
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Element 
Up gradient 

Well113A Well113B 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tm 
Vanadium 

Zinc 

MCL = 
UJ = 
J = 
u = 

I 

' I I 

0.06 U I 

0.005 u 
0.029 J 

0.002 u 
0.005 u 
0.01 u 
0.01 u 
0.02 u 
0.005 u 
0.0002 u 
0.04 u 
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0.01 u 
O.ot UJ 

0.1 u i J 
0.031 

0.0049 J 
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I 
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0.01 u 
0.01 u 
0.02 u 
0.005 u 
0.0002 u 
0.04 u 
0.01 UJ 

0.01 u 
O.ot UJ 

1 0.1 U 
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0.02 u 

Maximum contaminant level 
Estimated as non-detect at the CRQL 
Estimated value , l 
Not detected -' I 

1 All concentrations are in milligrams per liter (mg/L) 
2 Primary MCLin effect as of July 30, 1992 
, Proposed primary MCL 
4 Secondary MCLin effect as of July 30, 1992 

Downgradient 

Wellll3C 

0.06 u 
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1 o.oo5 u 
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O.ot U 
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BORING 113-01 
Sample Interval (ft bgs) 

Chemical 0-.5 28-30 34-36 45-47 55-56.9 63-64.8 
Results ual R.L. Results Qual R.L. Results Qual R.L. Results Qual R.L. Results Qual. R.L. Results Qual. R.L. 

Aluminum 4430 10. :a40 21.8 3_0]0 22.1 3220 10.8 2930 10.5 1200 _10.8 
Antimon~ 

---
R R ~ R R R Arsenic 1.6 _Q,54 0.99 033 1.4 0.55 

\ft5~~~!itN<-~, 0.54 0.44 J 0.53 0.65 0.54 Barium 236 J 1.1 74 J 2. 98.7 J 2. 1.1 83.2 J 1.1 119 1 1.1 Be!}:llium - 0.34 0.2< u 0.44 u 0.44 0.15 J 0.2 0.12 J 0.21 0.13 J 0.22 Cadmium 
. 

u 0.5~ UJ.._ l.l UJ 1.1 u 0.54 u 0.53 u 0.54 Calcoum 88300 1_1. "'167000 43.6 150000 44. I 00 21.5 30900 21.1 5000 21. Chromium 3.3 1.1 2.6 2. 1.8 J 2. 2.2 .I 3.7 1.1 5 I. I Cobalt ----- 2.1 I. I u --n u b 2.7 J 1.1 UJ 1.1 I. :1 I. I 
Co~Eer 

- 3.8 2. 2. J 4.4 2.4 J 4A l.lJ 2. 1.5 J 2.1 5:>'ii3i:3il 2. Iron 3780 10.9 1410 21.8 1830 22.1 1780 10.8 1840 10.5 2150 10. Lead 6.1 I. I 2 0.55 2.2 0.55 1.6 0.54 1.3 0.~: .. 8 1.~4 

~ "'0 
0 $),) 
0 (C 
c. (I) 

~ ~ 
$),) 

0 ""' c. ..... 
I w 0 0 0 §:: -< <D 

"' c. 0 

51 ~(I) 
5: ~ 

"' <0 ~ 
':o <0 
~ CXI 

Magnesium 2320 21. 2300 43.6 415 44.2 4890 21.5 4550 21.1 6280 21.6 Manganese 89.6J 1.1 21.5 J 2. 29.3 J 2.2 81.3 J 1.1 . 27.7 J 1.1 37.711 I. Mercu'l !U 0.11 u_ 0.11 IlL 0.11 u 0.11 ![ 0.11 IU 0.11 Nickel --t#o 4.3 2.9 8. 4.9 J ---s:8 3.3 J 4.3 3.5 J 4. 3.7 J 4.3 Potassium 543 652 J 109C 6861 1110 779 538 644 52f 580 541 selenium UJ 1.1 IU1 1.1 iUJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 Solver IU 1.1 u 2.2 IU 2. u 1.1 u 1. 0.4 I,_! Sodium u 543 ,u IOYl Ill u 538 u ~2_f u 541 Thallium _l).l4 J 1.1 .I J 1.1 0.15 1.1 0~3 J 1.1 u 0.53 0.15 J 1.1 Tin NA NA NA NA NA 10.7 J 10.8 Vanadium 13.4 1.1 7.9 2.2 18.3 2. 2J 1.1 5.7 1.1 10.1 .I Zinc ----·---·- 11.2 2 6.6 4.4 7.4 4.4 6 2. 6 2.1 IV. I ].. --
AcenaQhthene u 36C u 36( u 37C u 35( - u 35 _!YJ JOV 
bis(2· - u 36( u 36( u 37( u 35 u 35C . ~· IJ JOIJ Butyl benzyl phthalate u 36( u 36( 38 J 37( u 35( u 350 IU 360 

~ s. 
Fluoranthene u 36( u 36( u 37( u 350 u 350 6711 _JOV Fluorene u 36( u 360 u 37( u 35 u 35C 4l,J j()U 

5 
~ 
"0 a: 
"0 a 
'< w 
c. 
0 

Phenanthrene u 36( u 360 u 32C u 350 u 35C UOIJ 360 
Phenol u 36( 360 360 u 37C u 350 u 35C IU JOU 
P~rene u 36( u 360 u 37( u 350 u 35 ~~ .!0\J Acetone u II 5.9 J II IU II IU II u II , .. 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U - Not Detected J =Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 

8: Results that are shaded and in bold are concentrations above the maximum background range. N 
L 
5. 

• Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations are In micrograms per kilogram (fig/kg) 
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0. 0.6 
0-2.1 

0 ·J66,119_ 
o.s -12.0 
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BORING 113-02 

Sample Interval (ft bgs) 

Chemical 14-16 20-22 30-31.5 40-41.8 49-51 

Results Qual. R.L. Results Qual. R.L. Results Qual. R.L. Results Qual. R.L. Results Qual. R.L. 
Aluminum 4630 22.9 :'!1l100 __ II. 5560 22. 4480 10.8 2480 10.5 
Antimony R R R R R 
Arsenic 1.4 0.5' 1.1 0.5~ I (ill 0.88 0.54 0.481J I 
Barium 1801 2. 106[1 1.1 88.21 2. 68.91 1.1 22.4 J I 
Be!): Ilium ().3~ 1 0.~ 0.41 0.22 u 0.44 0.181 0.22 u 0.2! 
Cadmium U1 1.1 u 0.5f UJ 1.1 u 0.54 [U 0.52 
Calcium '172000:L..=..:- 45.8 65200 22.3 121000 44.3 50600 21.6 22100 21 
Chromium 2.8 2.3 7.2 1.1 3.9 2. 4.9 1.1 1.S I 
Co6alt u 2.3 2.31 1.1 u 2. 1.31 1.1 UJ I 

:E 1J 
0 ll.l 
0 (Q 
c. CD :e N 
ll.l 0 .., 
c. ..... 
I w 0 () 0 :..0. 

-< ;:: 
(j) 
0> c. 0 

Co22er 3.3 1 4-f 3.7 2.2 2.1 J 4. 1.8 J 2.2 0.98 J 2.1 
Iron 3530 22.S 7060 11.2 3430 22. 2950 10.8 1600 10. 
Leii'd"- 4.3 0.5 3.5 0.56 1.9 0.55 1.9 0.54 1.5 0.52 
Magnesium 4970 45.8 4150 22.3 4480 44.3 3980 2U 2950 21 -Manganese 46.3 J 2. 53.8 J 1.1 35.8 J 2. 34.8 J 1.1 28.8 J l 
Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 0.1 
N1ckel 61 9. 8.5 4.5 6.4 J 8~9 4.8 4.3 2. J 4.2 
Potassium 1530 114C " ·2s~o 558 977 J 1110 912 53 689 524 
Selenium U1 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ _! 
Silver u 2.3 u 1.1 u 2. u 1.1 u I 

"' CD 5 Sodium u 114C u 558 .U IIIO ,U 53~ u 524 
::> 

~ 5' 

~ CD 
(0 

'=> 00 ~ 

~ :s. 
5 

Thallium 0.19 J 1.1 0.17 J 1.1 0.1 1 1.1 0.16 J 1.1 0.18 J 0.5 
Tin NA NA NA NA NA .u 10.5 
Vanadium 14.3 2.3 13.9 1.1 12 2. 14.8 1.1 4.8 I 
Zinc 10.4 - 4:§ 18 ~~~ 10.8 4.4 8.9 2.2 5.6 2.1 -- --- 1----- ----
Acetone --u- II 5.1 J II u 11 IU II 

~ 
~ 

"' U =Not Detected J • Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
"0 
0" 

':s. 
"' "-

• Metals concentrations are in milligrams per kilogram (mg/kg), organic concentrations are in micrograms per kilogram (~g/kg) 
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BORING 113-03 

Sample Interval (ft bgs) Background 

Chemical 23-25 28-30 40-42 50-51.4 58-59.9 Range(!) 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 6910 52.5 5430 21.2 3970 10.7 2040 10.3 :lJ'IU 10.4 _ ~\lo - IU,'/\1() 
Antimony u 31.5 u 12.7 u 6.4 u 6.2 IU o.:z 0-29.6 
Arsenic 1.4 0.52 1.1 0.53 0.9 0.53 0.58 0.52 U.:l/ U.J:l u- IV . .> 
Barium 167 5.2 104 2.1 45.4 I. I 130 I .l.),j u. ~4~ 
Bervllium u I u 0.42 u 0.21 u 0.21 IU U.:ll u. u.o 
Cadmium u 2.6 u 1.1 u 0.53 u 0.52 u U • .).l u ·.l.l 
Calcium :n:zou.u 105 J<Ml\78000 ldit"';~l~J 42.5 63200 J 21.4 68900 J 20.7 _.l uuu J :lU.~ u- 100, llf 
Chromium 5.5 5.2 2.6 2.1 3.1 1.1 1.7 I I.K U.ll•l.l.U 
Cobalt u 5.2 u 2.1 1.1 1.1 0.73 J I u. U • 4.U 
Copper 3.9 J 10.5 2.2 J 4.2 J.IJ 2.1 0.84 J 2.1 U.)l .l. U·IU.l 
Iron 4890 52.5 3330 21.2 2360 10.7 1190 10.3 14JU IU.4 u- 11,.)0'1 
Lead 2.8 0.52 2.4 0.53 2 0.53 1.3 0.52 1.4 U,.).l u- 111.4 
Munesium 5210 J 105 3860 J 42.5 4200 J 21.4 4050 J 20.7 'll:lU .lU. u. \1,\ll.l 
Man!l,anese 52.1 5.2 37.4 2.1 25.1 1.1 21.6 I :l.). I 0. l~l.ll 
Mercury u 0.1 u 0.11 u 0.11 u 0.1 jU 0.1 U •U . .l 
Nickel "" ,,;'!I:V2i4 'il~;,,;;;. 21 5.2 J 8.5 3.9 J 4.3 3.5 J 4.1 J.. 4. u ·\l:l 
Potassium 1460 J 2620 1160 1060 753 534 526 517 .) .>iU u- 2,~31_ 

Selenium UJ I UJ 1.1 UJ 2.1 UJ I IUJ I U·.lO.lS 
Silver UJ 5.2 UJ 2.1 UJ 1.1 UJ I IUJ U • .K_ 
Sodium u 2620 u 1060 u 534 u 517 .):lU u- KJ4 
Thallium 0.15] I UJ 1.1 0.16 1 1.1 UJ I IUJ u.:.:.! U·b.2 
Tin NA NA NA NA N/\ IU lU.'I NA 
Vanadium 11.9 5.2 14.7 2.1 16.3 1.1 5 I .). u- :z~.u 

Zinc 13.9 10.5 9.9 4.2 6.3 2.1 3.6 2.1 4.:l :l.l V•.lU. 

bis(2-Ethylhexyl)phthalate u 350 u 350 u 350 u 340 loUIJ J4U 
Acetone u 10 u II 4.7 J II u 10 ]U IV 

II 
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(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U = Not Detected J ~Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Meta_ls~ncentrations are in milligrams per kilogram (mg/kg), organic concentrations are in micrograms per kiloj!ram (J.lg/kg) 
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BORING 113-04 

Sample Interval (ft bgs) 

a. Chemical 0-.5 20-22 25-27 35-36.3 45-47 

~ 
~ 

Result Qual R.L. Result URI R.L. Result Qual R.L. Result ual R.L. Result Qual 
Aluminum 10100 10.7 496U 21.7 4680 21.6 508U 22.9 4460 

I 
(J) 
0 
r::: .., 
0 
<I> 

An!lmonv IR IJ I J. 
Arsemc ··---- 1.. .I 0.54 I. . 4 1.5 0.57 u. 
13arium 146d...._ o.il ')1.. 1..2 1.. 258 1.. ll 
Be~! hum 0.7 0.43 .l..IJ 0.4 [U 0.'16 u. 
Cadmmm u.s: 1.1 IU 1.1 IU 1.1 IU 

alcmm - 302001 21. ll.~UUU ~· 1350UUIJ 43. 2E+0.51J 45.8 .50100 J 
::::hromtum 9.81 I.! 6. 2. 3.8 2. 4.9 2.3 2. 
Cooalt ·' .. ~:5 1.1 u ..b IU 2.2 IU 2. 1.3 
Cooocr 101 2.1 2.8 4.3 2. 4 . 4. 

~ "C 
0 I» 
0 tO c. <I> :e ~ 
I» 0 .., 

ron . . 9610j 10.7 4:S4U 1.. J!>ISU ].. 1.!1: 1.1.. l.~JI 
ead 101 I. ~ 2.9 u.s• !13~~~1'' . Magnesmm ].~i~IJ .. _].J. J060 J 43.4 3J!IO 43. ; ' .... j ''""" _45. 5S!II J 

Manganese . . '!l:f' ~~ ii J4 1..2 45.3 2. 32.5 2. _33. 
!Viercury u 0.11 u 0.11 u 0.1 u 
I'<! eke -~31 4. 'ij:~lO~. 8.7 7. J 8.7 7.8 J 9. 2.~ J 
Potassium :2970: 53: 1330 l080 ~70,J !Otsl 7 114 IUJ~ c. .... 

I w 0 0 0 ~ 
~ <0 

"' 0 

<I> '5 ~ 
:J 

...II. 5' 
en co ~ co 1::1 co ~ 

"0 

~ 
< 

~ 

Selemum JJ 5. 1..2 
Silver 1.. 2. 1.. IU 
Sodium lU80 :li4 J IUHI u 114 IU 
Thallium 0.5 0.12 1.1 u 2. u 5. IU Tm - NA NA NA NA NA 
IY.an~um 

I·· 2~i' 1.1 16.4 2. 16 2. 17 2. 6. 
Zmc 2. 9. 4. ~- 4. 7.7 4. .,, 
bis(2-Ethylhexyl)phthaJate J5t J6U ~II 36~ s: _}ISO u 
Diethyl Qhthalate 451J_ _15t 360 ll) _ 3_bU IU 3!10 u 
Acetone 3. IJ II 6. J I 6. J II IU 11 5.6 J 
Methylene clilonde - u 5.3 u 5.4 1.21J 5.4 3. J 5.7 l.IJ 

o uene I. IJ 5. 5. 1\J 5.4 IU 5. 
~ 
Ill 
"0 
CY 

I< 
U • Not Detected J • Estimated Value UJ • Estimated Reporting Limit NA • Not Analyzed 

.,. 
a. 
0 

• Metals concentrations are in mi!!igrams per kilogram (mg/kg), organic concentrations are in micrograms per kilogram (Jlg/kg) 
~ 
N 
L 
c 
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0 
;;:: 
)> 

tJ:I 
I ....... 
Vl 

55-57 

R.L. Result ual R.L. 
.6 J~HU IU. 

(>. LIJJ 6.4 
Jl. u.s~ O.S4 

4!1.~ 1.1 
Jl. . U.l'liJ 0.21 
0.5 IU 0.54 
~I. S4700 2. 
I. 3 
I. u 

].!)].( II. 
_u.s: I. O.S4 
].J. 743( 2l. 

1.1 29 1.1 
0.11 u u. 

4. 
~ _l44 .53' 

lUJ l. 
j. IU .I 
.531 IU 53' 
1.1 0.121J 

NA IU. 
~. l. 

_1..1 6.~ 2.1 

_3.5C IU 35U 
35G u 351 

I 8.3 J 
5. 
:>. 

Backgroun 

Range 

I 
596- 10,79' 

_0_- 29.6 
0-10.5 
o- 548 
0-0.6 
0-2.1 

I o- 166,119 
U.H • 12.U 

0-4.0 
_()_ ·_10.1 

_0- 8,564 
o- 18.4 

0-9,912 
0-151.8 

-U.2 
o_- 9.7 

_0-2,.531 
D • 36.8 
0- l.8 
0-834 
0-6.2 

NA 
1.7-25.0 
0-20.7 
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BORING 113-05 

Sample Interval (ft bgs) Backgrount 
Chemical 24.5-26.5 29.5-31.5 39.5-40.3 49.5-51 59.5-60.8 Range 

Result Qual. R.L. Result Qual. R.L. Result Qual R.L. Result ual R.L. Result Qual. R.L. 
Aluminum 3400 21.8 3280 21.8 5640 2U 3530 10.4 3420 10.4 596- 10,796 Antimony UJ 13.1 IUJ 13.1 11.2 J 12. UJ 6. IUJ 6. 0-29.6 Arsenic 1.6 0.55 I 0.55 1.2 0.54 0.59 u.s 0.67 0.52 U·IU . .5 Banum 194 2. SOl 2. 520 2. 47.5 I 10 I 0-.548 Be!IIhum ·--·--- --- 0.2 J 0.44 IU 0.44 u 0.43 0.13 J 0.21 0.1 11 0.21 0-0.6 Cadmium --·------- u 1.1 IU 1.1 u 1.1 IU 0.5 IU 0.52 0-ll Calcium ·--- 146000 J '43.6 :~~i204000 J 43.6 14400llfJ 43.1 42300 J 20. 51700 20.8 0. 166,119 Chrom1um 9.9 2. 4.8 2. it~!~~'?,t~ 22 5.1 I 10.7 U.IS ·12.0 Cobalt 1.9 J 2. 1.9 J 2.2 1.8J 2.2 1.3 I _1. I 0-4.0 
Coeeer 5.3 4.4 2.7 J 4.4 2.8 J 4.3 1.9 J 2.1 3 2.1 0-10.1 Iron 4800 21.8 1930 J 21.8 -3o5l1 21.6 2630 10.4 2870 10.4 0. 8,564 Lea <I 3.5 0.55 1.4 J 0.55 1.8] 0.54 1.9T 0.5 2.5 0.5 u- 18.4 Magnesmm 3170 J 43. 5930 J 43. 8000 J 43. 4240 J 20. .505 ~8 ~:<t,912 Mansanese 57 2. 18.6 2. 40.9 2. 35.4 I 42.9 I 0·151.8 Mereu!! u 0.11 u 0.11 iU 0.11 u 0. u 0.1 0 ·0.2 Nickel ~.w::::a:~z. 8. 7. J 8. S.9iJ &J! 4.1 4.1 4.7 4. 0 ·9.7 Potassium 824 J 1090 428 J 109( 10301 108!: 868 518 705 5zu u- 2,531 Selenium lJJ 1.1 IUJ I. ruT 2. liD I UJ .£.! u. 36.8 Silver u 2. u 2. u 2. u 0· .8 Sodium - u 109C u 1090 u 108( u 1_18 0. 834 u .520 Thallium u 1.1 u 1.1 u 1.1 u I R 0-6.2 Tm NA NA NA R'A NA lJ lU.4 NA Vanailium 13 2. 16.5 2. 10.9 2. 6.6 I 9,' 1.? • :B.o Zinc -· •;;:;'46'!7' 4.4 6.5 4. - 9.4 4.3 6.7 2.1 7.4 2.1 0-20.7 
bls(2·Eth)::lhexyl)~hthalate 260 J 360 76 J 360 'TSJ 360 u 34C IL 4 Bu!l::l benz~! ehthalate 170J 360 u 300 36 J 360 u 340 :u 340 Di-n-octl::l Ehthalate 160 J 36C u 360 u 360 u 340 u 340 2-Butanone (MEK) u II 21 11 [f II u It iU 10 2-Hexanone :u II 1.9 J II u II u IC IU 10 Acetone 12 II 98 II ':34 II 8.1 T IC 18 Acetonitrile 16 J 210 

.. .. 
s: 

.. ... 
CD --llJ -iii -
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VI 
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Total Petroleum Hydrocarbons 79.1 43.6 u 43.~ u 43.1 u 41.5 u 41.6 

U • Not Detected J • Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
• Metals concentrations are in milligrams per kilogram (mglkg), or!\.af1~C concentrations are in micrograms per kilogram (Jlg/kg) 
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BORING 113-06 

Sample Interval (ft bgs) Background 
Chemical 2-21.9 25-27 35-37 45-47 55-57.5 Range ttl 

Result Qual. R.L. Remit Qual. R.L. Result Qual R.L. Result Qual R.L. Result Qual. R.L. 
Aluminum 5310[J 56.6 6210 J 10. 5190 J 10.! 3640 J 10.5 2310[J 10.5 596. 10,796 
Antimony ·-----

UJ 33.9 UJ 6.5 [UJ 638 UJ 6.3 [UJ 6.3 0. 29.6 
Arsenic 2.8 0.5 2.4 0.54 2. 0.54 1.8 0.53 0.82 0.53 0. 10.5 
Barium 177 J 5. 141 J 1.1 15.8 J 1.1 58.4 J I. 58.8[J 1.1 0. 548 
Beryllium u 1.1 0.37 0.22 0.25 0.2 0.14·1 0.21 0.1 [J_ 0.21 0 ·0.6 
Cadmmm ·---· ---n 0.5 u 0.54 u .53 [U _().53 0-2.1 
Calcium .,,_25Hl00lJ 113 33500J ~1.7 371001 21.5 53900 J 21.1 47900 J 21 0 ·166,119 
Chromium jU 5. 4.7 1.1 3.6 1.1 6.4 1.1 11.4 1.1 0.8. 12.0 
Cobalt [U_ 5. 1.5 1.1 1.1 1.1 0.88 J I. [U 1.1 0-4.0 
Co2~r ,, "'~·:zzi~· 11. 4.5 2. 2.3 2. 2.5 2.1 2.4 2.1 0-10.1 
Iron ·---- 4420 J 56. 4650 J IO.S 3270 J 10.~ 2420 J 10.5 1680 J 10.5 0. 8,564 
Lead 4.8 1.1 3.7 0.54 2.7 0.54 1.8 0.5 I. 0.53 u. 111.4 
Magnesium 59401 113 3070 J 21. 27101 21.5 2540 J 21.1 2520 J 2. 0. 9,912 
Manganese 29.51 5. 8J 1.1 42.2 J 1.1 30.81 1.1 26. .I 0. 151.8 
~- u 0.11 u u.11 u 0.11 0.11 lJ _!).II _o_-0.2 
Nickel • · · : 1QI7i'J:1t1!\~'1 :z2. 6. 4.3 4.1 J 4.3 41 4. _4.2 0-9.7 
PotassiUm 18601 283 111:0 543 1210 538 ~~~ 52 564 526 0·2,531 
Selenium UJ 1.1 UJ 1.1 J 1.1 J .I UJ 1.1 0 ·36.8 
Silver u 5. 0.351 1.1 u 1.1 U_ 1.1 u I. 0 ·1.8 
Sodium u 2830 u 543 [U 538 u 526 ,u 526 0. 834 
Thai hum 0.1 J 1.1 0.17 J 0.5~ 0.19 J 0.54 O.l2J 0.53 0.23 J 0.53. 0-6.2 
Tin 10.5 NA 
Vanadium -·::"•;;",'25l5 5.7 17.8 1.1 13.9 1.1 10 1.1 7.~ 1.1 I. . 25.0 
Zinc 16.4 11.3 13.9 2. 9 2. 7.4 2.1 5.4 2.1 0 -_20.7 

bts(2·Eth~lhex~l)rhthalate u 37 ~ 36U 51 J 35 u_ _350 [U 350 
Di-n-octyl phthalate u 37C u 36 3301 35( u 35C [U 350 
Acetone u II 5.1 1 II u 11 u 11 7.9[J 11 
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Carbon disulfide -· u 5.7 2.91 5.4 u 5.4 u 5.3 [U ~-
Methylene chloride u 5.7 u 5.4 2.1 J 5.4 u 5.3 u 5.3 
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0 Ill 

"0 
0" 
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a. 
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N 

(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U ~ Not Detected J • Estimated Value UJ ~Estimated Reporting Limit NA a Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams Eer kilogram (mglkg), organic concentrations are in micrograms Eer kilogram (f.lg/kg) 
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BORING 113-07 

Sample Interval (ft bgs) 

~ 
~ 

I 
(J) 
0 

Chemical 0-.5 24-26 29-30.8 39-41 49-51 

Re~ult Qual R.L. Re~ult ual R.L. Result ual R.L. Result ual R.L. Result ual 
Alum mum 7240 ---raJ 511 10.8 4610 22 5440 10. 3010 
Antimon;t R u 6.5 u 13.2 u 6.5 u Arsenic .. 2.4 0.51 1.6 0.54 0.41 J 0.55 1.4 0.34 I 
Barium 138 J I 42.1 J 1.1 I 4 J 2. 75.2 J 75.1 J 
Be!}'lhum 0.44 0.21 03' 0.22 0.24 J 0:44 o.25 022 0.1 
Cadmium u 0.51 u 0.5 1.1 u 0.5 u r:::: Calcium -· 73200 20. 22900 21. 158000 44 83800 21.8 599uu .., 

0 
CD 

:E "0 
0 DJ 
0 c.c c. CD :e ....... 
DJ 0 .., 
c. ...... 

I w 0 0 0 f -< <D 

"' c. 0 

Chromium 6.4 ·-- I 6 1.1 4.7 n 1.1 5.1 
Co6alt 3.5 I 2.3 1.1 u 2.2 1.9 1.1 u 
~- 5.1 2.1 D 2. 3.2 J 4. - 2.6 2. 2J ··--Iron 6600 10.3 4610 10.8 3360 22 4190 10. 2630 :e.cr- 6.9 3.9 0.5 3.3 0.55 3 0.54 2.3 Magnesium-- 2070 20.( 2240 21. 3770 44 4430 21.8 ·:rso 
Mansanese IJ2 ~ I 82.3 ~ 1.1 31.5 J 2.2 53.4 J 1.1 7.6 J 
Mercr- u "01 u 0.11 u 0.11 u 0.11 u Nicke - 1.5 4.1 ~ .• ·;~li!~ 4. 6.7 J 8.8 4 . 4. J 
Potasstum 1550 515 1420 542 830 J 1100 980 54 799 
Selenium UJ I UJ -0.54 UJ 1.1 UJ 0.54 UJ Silver u I u 1.1 u 2.2 u 1.1 u Sod tum u 515 I 5 J 542 u IIOC u 54 u Thallium u 2.1 UJ 1.1 0.2 2.2 UJ 2. UJ 
Tin NA NA NA NA NA !5l CD 

~ 

~ ..... 
~ CD 

CD ', 00 ~ 
~ 
< 
5 
~ 
"0 
;; 
"0 
CT 

Vanadium 16 I 12.1 1.1 9.4 2.2 18.8 1.1 6.8 
Zmc 17.7 2.1 ·-~~1.23.4 2. 9.1 4.4 9.6 2.2 5.9 

bls(2·Ethylhexxl)ehthalate u 34 500 36C 4 J 36C 590 j6(i 430 
Acetone u IT 4.3 J II 6.3[! II u II 3.9 J 
Acetonitrile -
Meth;tlene chlonde 5.1 u 5.4 5.5 u 5. u 
Toluene 3.8 J 5.1 u 5.4 u 5.5 u 5.4 
Sulfide Total 
Total Petroleum Hydrocarbons 66.5 41.2 u 43.3 u 44 u 43.5 u 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Con!lituents in Soil and Groundwater, Cannon AFB, New Mexico. 

's. 
'" b. 

U = Not Detected J c Estimated Value UJ = Estimated Reporting Limit NA c Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 

0 

~ 
• Metals concentrations are in milligrams per kilogram (mRilcgl, organic concentrations are in micrograms oer kilogram (~g/k~} 
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R.L. Result ual R.L. 
10.5 2820 10.6 
6.3 [UJ b. 

0.53 0.4 0.53 
1.1 Sl.9 

0.21 IU U.ll 
0.5 o.s: 
21.1 46\JIJU ~ 

1.1 .I 
.I I. 

2.1 _2.1 _2.1 
10. 2680 10.6 
0.53 I. 0.5: 
21.1 1510 ~1.2 

1.1 43. 1.1 
0. I u o. I 
4. 4. 

527 630 529 
0.53 ,UJ u.s 

1.1 ,u 1.1 
52~ u ~l9 

2.1 o. 
NA 10. 

I. 8.2 
2.1 5. 2.1 

35 u 3~0 

II lJ_ II 
211 

5. l. 5. 
5.3 u 5.3 

•.5~ o.s: 
42.2 u 42.3 

Bookgro 

Range 
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u-o.t -. 

0- 166, 
_().8- 12 

0-4. 
0-10. 
0- 8,5( 
o- lB.· 
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BORING 113-08 

Sample Interval (ft bgs) Background 1 

Chemical 20-22 25-27 35-35.9 45-47 55-57 Range 

il 
s: • ... 
en --CJ a 
iii ~ :;o 
en 
til 
c 
;::; 
til 
CJ 
:I 

I 
(/) 
0 
c: .., 
0 
!!! 

:: "tJ 
0 CJ 
0 (0 
c. en 
~ 00 
CJ 0 .., 
c. -I t.J 0 (") 0 :.'-:;:: 

~ lll 
0 

~en 
N 
5 
:J 

~ ~ 
"' co ~ <0 '" 00 ~ 
~ 
CD s. 
5 
~ 
~ 
Q) 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Aluminum -
5070 J 10. 4630 J II. 45201 11.1 4250 J IO.S 3070 10.7 596- 10,796 Antimony 5.8] 6.5 [UJ .!_ IUJ 0] UJ 6.5 IUJ o . 0 -:l~.b Arsenic 3.7 0.54 3. 0.5 1.2 0.55 0.83 0.54 0.66 0.5: o- m.s Barium ·-mJ 1.1 96.3 J I. 147] 1.1 285] I. 38.2 I. u-548 Be!): Ilium .37 .22 0.28 0.2: 0.1 0.2 0. 1 0.22 0.15 IJ U.:l u- o.o Cadmium u 0.5 0.5 u 0.55 0.54 u.~: 0-2. Calcium 71800 21.! 77700 23.4 105000 22.1 43100 21. '!MOO 21.3 0 ·166,119 Chromium 5.8 1.1 5. I. 3.6 1.1 4.1 1.1 2.6 1.1 0.8- 12.0 Cobalt 2.4 1.1 2. I. 1.5 1.1 1.3 1.1 1.5 1.1 0-4.0 Copper 3.8 2. 2.8 2.3 1.81 2. 2.3 2. 1.3 ] 2. u- 10.1 Iron 5050 J IO.S 4070 J II. 27701 11.1 2530] 10.! 1~40 10.7 0-3,564 Lead 4.5 ~ 3.5 0.5 1.1 1.6 0.~3 .(J_-13-4 Magnesium 2810] -m 2710 23.4 7570 22.1 7230 2:. ~.51U 21.3 0·_9,912_ Manganese 82.3 1.1 541 1.2 29.8] 1.1 30.6] 1.1 38. _I.I o- 151.8 Mercury u 0.11 u 0.1 1U 0.11 u 0.11 u 0.11 0-0.2 N1cke 7.4 4.4 7.1 4. 4.3 1 4.4 5.4 4.3 3. J 4.3 0-9.7 Potassium 1510 545 1310 586 759 553 975 539 680 533 0-2,531 Selenium UJ 1.1 UJ 12 UJ 1.1 IUJ 1.1 UJ 1.1 U • JO.H Silver UJ 1.1 UJ 1.2 UJ 1.1 UJ 1.1 u 1.1 U ·!.IS Sodium 218 J 545 .591 58 u 553 u 53 >:33 !! .g34 Thallium 0.22 J 2. UJ 2.3 UJ 2. UJ 2. R l)- 6.2 Tin NA NA NA NA NA u 10. NA Vanadium :li@Mi~ti~- 1.1 J.fw.:~m' 1.2 21.4 1.1 8 1.1 6 1.1 1.7-25.0 Zinc 10.8 2. 

: ... (~~<~< ....... w:..-9 
2.3 7.2 22 6.6 2. 5 z. -20.7 

b1s -EthyJhexyl)phthalate 400 36C 410 ~ 420 37 440 3oc 'lJ_ 350 Acetone 8.5 J II 8. J I u 11 u I 7.4 J_ II Acetonitrile 67] 210 
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U a Not Detected J =Estimated Value UJ = Estimated Reporting Limit NA -Not Analyzed 

• Metals concentrations are in milligrams per kilogram (mglk~). organic concentrations are in micrograms per kilogram (l'glkg) 
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BORING 113-09 

Sample Interval (ft bgs) Batkground 
Chemltal 18-20 25-26.5 35-36.9 45-47 53-54.3 Range111 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Alumlnum 4450 21.11 490 ~-1.5 3440 _2_1. 225C 10, 36~0 10. ~6-10,796 An timon~ u 13.1 u 2. 12. u 6.3 6. _()_-_29.6 Arsenlc 1.9 0.5: 1.4 0.54 1.5 0.5 0.44 J 0.53 <!-~ ~: 0- I .5 Barium - I~ 2. 87.8 2. 121 2. 240 1.1 48. U ·54S 
Be!!llium 0.321 0.4 u ---o:;n u 0.43 0.2 0.21 o. 0.6 
Cadmlum u 1.1 u 1.1- u 1.1 u 0.53 u U.53 _0·2.1 Calcoum 152000 J _43. 9_8400 J 4~ 114000 43.1 49000 J 21 962()0 ,J 2 .3 {)_• 166,119 

• .. 
s: 

.. ... 
(I) --Cll Ill 
Cii ~ SJ 
VI 
c 
:;::; 
VI 
Cll 
:l 
c. 
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(I) -(I) (') -(I) c. 
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0 (,Q 
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ii' 
~ ., 
"0 

Chromium -~8 2. _3.1 2.1 2.9 2. 1.7 1.1 b. I .I _0.8. 12.0 Cobalt u _:z._ u ---ri u 2. 0.84 J I. ·~ .I 0·4.0 
CoEEer 2.4 J 4. -· 2. J 4.3 4.3 0.89 J 2.1 L'/J TI 0·10.1 Iron 3540 21.8 2530 2 .5 2190 21.5 1710 10.5 23(>0 10.7 0. 8,564 
Lead 2_.8 . 0.55 6 0.54 _:z.s 0.54 1.5 0.5 1.7 0.53 0· 18.4 Mallnesium 3910J 43. 2440 J 42.5 3460 J 43.1 2040 J 21 4680 J 21.3 0 ·9,912 Manganese 30.3 2. 31.4 2.1 29.1 2. 22.2 1.1 32.8 1.1 0·151.8 Mercury u 0.11 u 0.11 u 0.11 u 0.11 u. 0·0.2 Nocke 4.7 J 8. 5. IJ 8.( 2.8 J 8.1 3.5 J 4. 4.2 J 4. 0·9.7 Potassium !060J 109( 701 J 1070 541 J 1080 553 521 678 ~:4 O·i,SJI selenlum UJ 1.1 UJ Ll UJ 1.1 UJ 1.1 UJ .1 0· !6.H sliver UJ 2. 0.61 J 2.1 ,UJ 2.2 UJ 1.1 JJ 0-_us_ Sodoum u 1090 u 1070 u 1080 u 52( u 534 _u_. 83~ Thallium UJ 1.1 0.17 J __ r--9.54 0.15 J 0.54 0.18 J 1.1 0.16 J 1.1 0·6.2 Tin ti_A NA NA NA 56 10.7 NA Vanadium 9.9 _2._ H. I 2.1 II 2. 6.3 I. 11.7 1.1 - 1.7 ·23.0 Zinc 8.4 4. __(>.5 --u 5.6 4. 4.8 2.1 6. 2.1 0·20.7 

bis(2·Eth~lhexyl)Ehthalate 7 J 36C 75 J 35C 19011 36C u 350 u 350 
2-Butanone MEK) u - II u II ~] 11 u 11 II 
Acetone u II U_ 11 5 J 11 u 11 u 11 
( 1) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
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U =Not Detected J =Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations are in micrograms Eer kilogram (!lg/kg) 
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BORING 113-10 

Samplolntorval (fl bgs) Baekground 

Chomleal 0-.5 29.5-31 34-35.3 44-46 54-55 64-65 Rangel'> 
Ruult !Qual\ R.L. I Ruult \Quo!\ R.L. I Result \Qual\ R.L. I Result \Quol\ R.L. I Rosult \Qual\ R.L. I Rosult \Qual.! R.L. 

Alummum - -.- 72601 I 10.41 4650\ I -221 5350\ I 211 4310\ I 10.41 4030\ I 10.21~1 I 10.41 59o-;.I0,72o Antimony-- _ ~ --- J 13.2 u1 12. 6. w 6.1 J 6J o-29.6 
!Arsenic 1.9 0.52 0.78 0.55 , __ . 1.31 0.53 0.78 0.52 0.71 0.51 0.84 0.5 U- 10.5 
Barium 169 J I 110 2.2 :; ';o:\: .~95 2.1 59.5 I 81 I /U. U- 54S 
Beryll1um 0.49 0.21 U 0.44 JU 0.42 0.16J 0.21 0.14J 0.2 0.14J 0.21 O-o.6 
Cadmium UJ 0.52 UJ l_.l 1\JJ 1.1 UJ 0.52 Ul (),51 1UJ 0.52 0-2.1 
\Calcium _ _"_460C 20.8 I 0000 J 44.1 _. l4?000IJ 42 58200 J 20. 43200 J 20.4 .• ~~~~ 20.9 _O·I66,119 \ChromiUm 6.4 I 8 2_2 ,.,.,:,_ ~;11Qi7• 2.1 7 I 6.8 I J'?i~::30/7, 0.8- 12.0 
Cobalt . 3.5 I 2:J ~ 2.51 2.1, __ 1.1 _, _ I 0.9 J I 1.21 I u- 4.0 
~~--- 1- 6.4 2. 6.4\ 4.2 2 J 2.1 1.9 J I 3.11 I HI ----o:IO,[ Iron 6550 ·I(). ·.:;:i.9580 21 3140 10.4 2910 10. 3: ·I u- s,564 
Lead 7.3 O_.s: 21} 0.53 1.7 J 0.5 1.7 J 0.51 I. O.S21 0- 18.4 
:=m _2_080 __ .____lQ,_ _ ___120QII___ 42 _ _5370 J ___ ~0. _5570 J _ 20. Si _ t.91 0- 9,912 
Manganese mr- I -33.1T 2.2 693T 2.~ 37.4 -- 1-.,r~l .,, I ·~:~; Mercury IU --o.i JU 0.11 . _ _ _ U 0.11 iU 0.1 U u.l 0.1 - . 

!~~~;;;,um · 1Jo6 i22 !ffi;;';:I!~~-J '_'~ ;~ >''~~~:J 1~s4 ~~- i·8 ~i __ ;\: __ too 5i~ a:,' ' 
JSelenium J 2.1 UJ __ !_l_j UJ ~hl ___ liJJ ~ '-- _l\J} _ _I __ _ UJ I - . Silver ----~- IU I 11 IU I 2.2\ IU I 2.11 \U _I II- JU -Ill 0.45\J I II o:-rr 

~~~~:~~m 1.. AFl 1==-r-p =:1~-PT o~lr-PI 18 I 51 :1 1~ I 521~_ o: .4 

Tin NA NA ~~ NA NA NA NA U 10.4~ 
Vanad1um r 16.~ II --17.41 T-2.21 -T4.21 rur s.sr-l--1.--9.71 I u---121 T-----rl·- 1.7-25.0 

1
zinc 1 19.q 2.1,-IO.I\ --C4.4I 14] ~--ur ------pc=r----n1 8.6\ 1 21--8-.lj 1 2JI o-20.1 

12-Butanone(MEKJ 1 1.41J 1 let- lu 1 lr lu 1 "F lu 1 I~ 10 1 I~ 1u 1 I~ 2-Hexanone U lliJ U II 1.6 J II U I U I U I 
14-Met!iYf=2-pentanone I lu I ~~--~u AI 6.4r P,f lu I 1 ~ lu I 1 lu ~~01 ~~~~~~:nechloride 37 ~ 5

1
.2 . -~ -~ 3

\ H 7 ' 8 ~ 5
1
.2 

9'2 ~ 5
1
.1 ~h 5.~ 

Tojuene I 4.91J I 5.F·· ... ,u=r=5.51'==:::TU ul 5.31 lu r:=.DI IIJ I 5.!1 lu . I 5.21--T-o al-t'elroleu 49 41. U I 44.1 IU 42 U I 41.41 U 40.91 U 41.7 
(i)-Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U =Not Detected J • futimated Value UJ =Estimated Reporting Limit NA • Not Analyzed 
Results that are shaded end in bold are concentrations above the maximum background range. 
• Metals eoneentrations are in milligram~er kilogram (mglkg},_(lrganic concentrations are in micrograms per kilogram (~glkg) 
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BORING 113-11 

Sample Interval (fl bgs) Background 
Chemical 31-33 35-35.8 45-47 55-57 65-66.4 Range(l) 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 5940 II 7110 21.8 3520 10.5 3740 10.4 4120 10.6 596. 10,796 
Anumon~ UJ 6.f UJ 13.1 ,lJJ 6.3 ,UI 6. ]l)l_ 6.3 0. 29.6 Arsenic 1.1 ---o33 1.3 0.55 Jl.88 0.5 0.76 0.5 0.6 0.53 0-10.5 Barium 13: I. I 512 2. 66.4 I 48.1 I 193 1.1 0-548 Beryllium 0.25 0.22 0.26 J 0.44 0.1 J 0.21 0.12J 0.21 0.19 J 0.21 0-0.6 Cadmium UJ 0.5 UJ 1.1 UJ 0.5 UJ 0.5 IU u.~: u -z. Calcium 81800 J 21. 120000 J 43. 5520011 21 30600 J 20.8 51500 :ll.l u-1oo, 19 Chromium 5.4 ---rJ 7.8 2. 2.8 I 3.1 I 5.1 .I u.s-~ 

-

Cobalt 1.2 I.i 2. :l . 1.2 I 0.93 J I .4 _I. 0-4.0 
~-

. 
2 J 2. 4.7 4. .4] 2.1 1.5 2.1 2. _:Z.l 0 • Hl.J Iron 3600 II 5480 Zl.8 2460 10.5 2750 10. 3060 10.6 0·8,5_64 Lead - 2.7,J 0.55 2.8 J 0.55 I. J 0.5 2.3 0.5 1.8 _Jl.53 0. 18.4 Ma~nesium 0260 J 21. 884C.J_ 43. 850 J ~ _4_730 J 20.8 6370 21. 0. 9,912 Mansanese 30.9 1.1 56.1 2. 27.5 I 37 I 43.7 1.1 0 ·151.8 

I 
Mereu!}: u 0.11 u 0.11 u 0.1 u 0.1 u u. I U·O.:l Nickel 4.1 J 4.4 i)'~,f/¥~0l7l 8. 3.5 J 4. 3.2J 4. 4.2 4 . 0. ~., PotassiUm 901 5_48 1120 1090 _877 524 801 52( 712 ~:lH 0·2,53 Se!enium UJ 5.5 UJ 5.5 UJ I UJ I ,UJ 0.~3 lj. 36.8 Silver u 1.1 u 2.2 u I u I u U • .H Sodium IU 548 u 1090 u 524 u 520 u 52 0-~34 Thallium IU 1.1 u I. u I u I :R u-o.2 Tin NA •>~•w~~ NA NA NA U lu. NA Vanadium 24.5 1.1 ~l:.i;~~~·· .·:.~ : 2. 6.9 I 8.3 13.2 .I 1.' -~5.0 Zinc 10.3 2. 12.2 4.4 5.9 2.1 6.8 2.1 ',2 ~I -0·20.7 

2-Butanone (MEK) u II 7.9 J II u 10 IU 10 IU II Acetone 12 II 24 II ,u_ 10 3] 10 11 11 
¥cetfi~er,e fchloride u ~ u 5.5 u 5. IU 5. 1.2 J 5.3 · otft e ro cum--- u 43.9 59.1 43. u 41.9 u 41.( u 42.3 ... 
(I)- Woodward-Clyde. !994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U =Not Detected J • Estimated Value UJ =Estimated Reporting Limit NA • Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mg/kg), organic concentrations are in micrograms per kilogram (11glkg) 
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BORING 113-12 

Sample Interval (ft bgs) Background 
Chemical 27.5-29.5 34-36 45-47 55-57 65-65.6 RangeUl 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 3920 21.5 3940 21.5 3960 10.4 3980 10.4 3530 10.5 596. 10,796 Antimony R R 4.5 J 6.3 R UJ 6.3 0-29.6 Arsenic 0.89 0.54 1.3 0.54 0.71 0.5 0.62 0.5 0.58 0.52 0. 10.5 Barium 249 J 2. ~J~i;1:"9l6Sif J 2.1 441 J I 28.4 J I 56.1 I 0-548 Beryllium u 0.43 !U 0.43 0.17 J 0.21 0.2 J 0.21 u 0.21 0. 0.6 Cadmium ---- u 1.1 IU 1.1 u 0.5 u 0.5 u 0.52 0-2.1 Calcium :19MOO' 43.1 'jet1~1l00 43 65400 20. 19800 20. 69500 21 0. 166,119 Chromium . i.6 J 2.2 u 2.1 2.6 I 4.9 I 7.2 I 0.8- 12.0 
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Copper-- 1.7 J 4.3 2.1 J 4.3 2.3 2.1 1.2 J 2.1 2.6 2.1 0-10.1 !Ton---· 2540 21.5 2560 21.5 2430 10.4 3100 10.~ 2960 10.5 0. 8,564 Lead 2.5 0.54 1.7 0.54 1.8 0.5 2.2 0.5 1.9 0.52 0-18.4 Magnesium 4870 43.1 7850 43 5940 20.9 5640 20. 6170 21 0-9,912 Manganese 26.9 J 2. 29.3 J 2.1 28.6 J I 46.9 J I 48.8 I 0-151.8 Mercury u 0.11 u 0.11 u 0.1 u 0.1 u 0.1 0. 0.2 Nickel 3.8 J 8.6 61 8.~ 4.8 4. 8.3 4.L 4.9 4.2 0-9.7 Potassium 643 J 108C 668 J 107C 952 52 853 521 652 525 0-2,531 Selenium UJ l.t UJ l.t UJ I UJ I UJ 1 0. 36.8 Silver u 2. u 2.1 u I u I u I 0. 1.8 Sodium u IOSC ----u 107( u 52 u 521 u 525 0-834 Thallium u 1.1 u l.t 0.13 J 0.5 u 0.5 UJ 0.52 0. 6.2 Tin NA NA NA NA NA U 10.5 NA Vanadium 14.9 2.2 18.8 2.1 8.1 I 9.1 I 12.6 I 1.7-25.0 Zinc ----· 
7.5 4.3 7.7 4.3 6.8 2.1 7.4 2.1 6.3 2.1 0-20.7 

-Acetone UJ II UJ II 7J IC u IC 8.1 J 10 
Acetonitrile 24 J 210 
{I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U • Not Detected J =Estimated Value UJ = Estimated Reporting Limit NA =Not Analyzed 
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Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are_in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (J.tg/kg) -- --
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BORING 113-13 

Sample Interval (ft bgs) Ba<kground 
Chemioal 0-.5 27-29 32-34 40-42 50-51.5 62-64.5 Range<•l 

Ruult Qual. R.L. Result Qual. R.L. Result Qual. R.L. R<sult Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum _5~ 10.3 3520 J 10.9 36901 II 66601 10. 527C 1 10. 3610 J 10.6 596. 10,796 Antimony --- ljf- UJ 6.6 UJ 6.~ UJ 6.5 U1 6.4 U1 6.4 0-29.6 Arsenic------- ---1.8 1'-'--- '"O:Si 0.6 0.55 1.6 0.55 0.97 0.54 0.65 0.53 0.92 0.53 0-10.5 
Barium 280] I - 721 1.1 20.61 1.1 93.21 1.1 153 1 1.1 309 1 1.1 0-548 
Beryllium -- 0.44 0.21 u 0.2 0.26 0.22 0.21 1 0.2 0.161 0.21 0.13 1 0.21 0-0.6 
Cadmium u 0.51 u 0.55 u 0.55 u 0.54 u 0.53 u 0.53 0-2.1 
Calcium '7T90o 20.6 821001 21.8 161001 21. 681001 21. 592001 21. 2giOO J 21.3 0- 166,119 Chromium ---- -- 4.2 I 2.7 1.1 2.9 1.1 5.4 1.1 9.9 1.1 1o_g 1.1 o_g. 12.0 
Cobalt 3 I 1.2 1.1 2 1.1 0.891 I. I o.g9 1 1.1 1.1 1.1 0. 4.0 
Copper 4.5 2.1 1.3 1 2.2 2.6 2.2 3.2 2.2 2.7 2.1 2.2 2.1 0-10.1 
Iron 4190 10.3 20301 10. 29001 II 40101 10. 37201 10. 3030 1 10.6 0. 8,564 
Lead 5.3 0.51 2.5 0.55 2.8 0.55 2 0.5 1.9 0.53 I 0.53 0. 18.4 
Magnesium 1890 20.~ 35701 21.8 2880 J 21.9 i.?~"'1ll61f0':1t: : :~ii 21. 69701 21.4 3460 1 21.3 0-9,912 
Manganese 112 I 31.8 1 1.1 65.4 J 1.1 39.7 J 1.1 40.61 1.1 38.9 1 1.1 0- 151.8 
Mercury u 0.1 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 0-0.2 
Nickel 6.2 4.1 3.61 4.~ 5 4.4 5.2 4.3 6.2 4.3 3 1 4.3 0-9.7 
Potassium 1220 515 75g 546 1240 548 1430 543 1130 53 659 531 0-2,531 
Selenium U1 I UJ 1.1 U1 1.1 U1 1.1 U1 1.1 UJ 1.1 0-36.8 
Silver u I u 1.1 u I. I u 1.1 u 1.1 u 1.1 0- 1.8 Sodium--- 392(\;r;--- 515 u 546 u 548 u 543 u 534 u 531 0- g34 
Thallium-- 0.12 J I 0.191 1.1 0.21 0.55 0.141 1.1 0.121 1.1 u 0.53 0-6.2 
Tin NA NA NA NA NA NA U 10.6 NA 
Vanadium - 13.7 I 10.3 1.1 lg,2 1.1 13,g 1.1 12.3 1.1 11.2 1.1 1.7-25.0 
Zinc 11.6 2.1 6 2.2 7.2 2.2 10.3 2.2 g_g 2.1 6.8 2.1 0-20.7 -
2- u 34C u 36 u 36( g5 1 36 u 35 u 350 
Acenaphthene u 34C 37 1 36C u 3~ g2 1 36C u 35C u 350 
Chrysene u 34C u_ 36C u_ 36( 3g 1 . 36( ... UV"'" .}~~ 

--~---· 
u, .... • 110 

Pyrene u 340 u 3~ u 360 74 J 36c u 35( u 350 j-.-----· 
76 N1 

Acetone u 10 130 IIC 7.2 J II 4.91 II u II u II -
Ethylbenz~- . 1.31 5.1 300 55 u 5.5 u 5.4 u 5.3 u 5.3 
Methylene u 5.1 u 55 u 5.5 1.21 5.4 r.gJ 5.3 1.11 5.3 
Styrene g,2 5.1 1400 55 u 5.5 u 5.4 u 5.3 u 5.3 
Toluene - 1.91 5.1 u 55 u 5.5 u 5. u 5.3 u 5.3 
( 1) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U = Not Detected J = Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations •re in milligrams per kilogram (m~), organic concentrations are in micrograms J>er kilogram (~glkg) 
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BORING 113-14 

Sample Interval (ft bgs) Background 

Chemical 32-33.9 38-39.1 45-47 57-60.5 67-68.5 Range(!) 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 4370 22.3 4870 22.4 3270 10.5 3350 10.8 2960 10.6 596- 10,796 
Antimony R R R R R 0-29.6 
Arsenic 

-· 
0.61 0.56 1.1 0.56 0.82 0.53 0.67 0.54 0.68 0.53 0-10.5 

Barium 107 J 2.2 121 J 2. 35.2 J 1.1 55.9 I 1.1 59.4 J 1.1 0-548 
Beryllium u 0.45 u 0.45 u 0.21 u 0.2 u 0.21 0-0,6 
Cadmium u 1.1 u 1.1 u 0.53 u 0.54 u 0.53 0-2.1 I 

il 
s: • ... 
(1) -.... 
Col a 
iii ~ :::0 
(1) 
Ill 
s::::: 
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Ill 
Col 
:::s 
c. 
c 
(1) .... 
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a .., 
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0 Col 
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Calcium 135000 44.~ 124000 44.7 50900 21 95300 2l.S 39100 21.2 0-166,119 I 
Chromium 

------
6 2.2 4.4 2.2 2.4 1.1 6.9 1.1 4.5 1.1 0.8- 12.0 

Cobalt 
-

1.4 J 2. 1.4 J 2. 0.74 J 1.1 1.2 1.1 1.2 1.1 0-4.0 
Copper 1.6 J 4.5 2.6 J 4.5 0.89 I 2.1 1.8 I 2.2 1.4 I 2.1 0-10.1 
Iron 2430 22.3 2890 22.4 2370 10.5 2720 10.8 2360 10.6 0-8,564 
Lead 1.8 1.1 3.1 0.5~ 2 0.53 2 1.1 1.7 0.53 0- 18.4 
Magnesium . :;13200, 44.~ ~';J'f~O~ 44. 4380 21 8180 21.5 5030 21.2 0-9,912 

I Manganese 
-

25.5 J 2. 31.6 J 2. 24.1 J 1.1 34 J 1.1 34.1 J 1.1 0- 151.8 
Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 0-0.2 I 

Nickel 7.8 J 8. 8I 8. 3.2 I 4. 5 4.3 4.1 1 4.2 0-9.7 
Potassium 570 I 112( 745 J 112C 868 525 582 538 529 J 530 0-2,531 
Selenium UJ 1.1 UJ 1.1 -- UJ 1.1 UI 1.1 UJ 1.1 0-36.8 
Silver u 2. u 2. u 1.1 u 1.1 u 1.1 0- 1.8 
Sodium - u 112( u 112C u 525 u 538 u 530 0-834 
Thallium u 1.1 u 1.1 u 0.53 u 0.54 u 0.53 0-6.2 
Tin NA NA NA NA NA u 10.6 NA 
Vanadium -

18.7 2.:l 19.3 2. 7 1.1 15 l.l 14.6 1.1 1.7-25.0 
Zinc 5.7 4.5 7 4.5 5.5 2.1 5.5 2. 6.2 2.1 0-20.7 

-2-Butanone (MEK) u II 1.8 J II 2.6 I II 4.4 J II u II 

(1) 
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Acetone u II 5.8 J II 4.2 J II u II u II 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U a Not Detected J • Estimated Value UI s Estimated Reporting Limit NA • Not Analyzed 
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Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations_ are in milligrams per kilogram (mg!kg), organic concentrations arc in micrograms per kilogram (fig/kg) 
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BORINGJ13-15 

Sample Interval (ft bgs) Background 

Chemical 20-22 25-27 35-35.8 45-46.8 55-55.8 Range<•l 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 4290 22. 

-
4490 22. 5290 22. 4250 II. 4340 10.7 596. 10,796 

Antimony u 13.3 u 13.3 u 13.3 u 6. u 6.4 0. 29.6 
Arsenic 0.9 0.55 1.1 0.56 1.6 O.Sf 0.82 0.5 0.89 0.54 0. 10.5 
Barium 304 2. 131 2. 245 2. 51.3 1.1 43.2 1.1 0. 548 
Beryllium u 0.44 u 0.44 u 0.44 0.18 J 0.2 0.12 J 0.21 0-0.6 
Cadmium u 1.1 u 1.1 u 1.1 u 0.5 u 0.54 0-2.1 
Calcium 165000 J 44.4 160000 J 44.4 95900 J 44.5 42100 J 22.4 85800 J 21.4 0-166,119 
Chromium 2.3 2. 3.2 2. 4.5 2. 5.4 1.1 5.2 1.1 0.8. 12.0 
Cobalt 1.7J 2. 1.4 J 2. 1.5 J 2.2 I J 1.1 1.6 1.1 0-4.0 
Copper ------ 1.7 J 4.~ 1.9J 4.4 2.3 J 4.4 1.5 J 2. 1.7 J 2.1 0- 10.1 
Iron · 2610 22. 2960 22. 3160 22.2 3140 II. 2930 10.7 0. 8,564 I 

Lead 2.4 0.55 2.2 0.5f 1.9 0.56 4.7 1.1 1.8 0.54 0-18.4 
Magnesium 4920J 44A 6250J 44.4 ~~'~'1ilOOiJ:::r0;t,l 44.5 4690 J 22. 7950 J 21.4 0. 9,912 
Manganese 29.9 2. 30.2 2. 33.9 2. 38.2 1.1 38.8 1.1 0-151.8 
Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 0-0.2 
Nickel ----i:J ~- 8.9 5.4 J 8.S 6.6 J 8-:9 4.6J 4.5 3.9 J 4.3 0-9.7 
Potassium --- II f() 726 J IIIC 1040 J lifO 1020 561 812 536 823 ] 0-2,531 
Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 0-36.8 
Silver ~- 2. UJ 2. UJ 2.2 UJ 1.1 UJ 1.1 0 -1.8 
Sodium ----~- lifO u lllO u lliC 113J 561 u 536 0-834 
Thallium 

--- -1-.1 --·o-r; !.__ 1.1 0.1 I J 1.1 0.11 J 0.5~ 0.16 J 0.54 0-6.2 
Tin -~ 

QJ__ __ 
NA NA NA NA U 10.7 NA 

Vanadium 8.1 2. 8.2 2. 14 2. 10.1 1.1 IS 1.1 1.7-25.0 
Zinc 6.6 4.4 18.9 4.4 7.8 4.4 7.3 2. 6.7 2.1 0-20.7 
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-4-Nitrophenol 49 J !SOC 68 J 180C u 180C u 180C u 1700 
bis(2·Ethylhcxyl)phthalate 230 J 37C 100 J 37C 74 J 3ft 200J 37 u 350 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constitucn~ in Soil and Groundwater, Cannon AFB, New Mexico. 
U • Not Detected J =Estimated Value UJ • Estimated Reporting Limit NA = Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations arc in milligrams per kilogram (mRilcg), organic concentrations are in micrograms per kilogram (11g/kg) 
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BORING 113-16 
Sample Interval (ft bgs) Backgrouno 

Chemical 0-.5 45-46.9 50-50.9 60-60.9 70-70.8 80-81.5 Range(!) 

Result ual R.L. Result Qual. R.L. Result Qual R.L. Result Qual R.L. Result Qual R.L. Result ual R.L. 

Aluminum 5830 10.2 4080 10.5 4710 10.5 4500 10.1: 3200 10.5 1530 10.4 596-10,796 

Antimony R u 6.3 u 6.3 u 6.4 5.4 J 6.3 UJ 6.2 0 ·29.6 
Arsenic 1.8 0.51 0.7 0.52 0.78 0.53 0.66 0.53 0.74 0.53 0.39 J I 0-10.5 

Barium 194 J I 184 J I 213 J 1.1 125 J 1.1 130 J 1.1 36.9 I 0-548 

Beryllium 
-- 0.38 0.2 0.15 J 0.21 0.191 0.21 0.19 J 0.21 0.14 J 0.21 0.21 u 0-0.6 

Cadmium u 0.51 u 0.52 u 0.53 u 0.53 u 0.53 0.44 J 0.52 0-2.1 

Calcium 61200 20.4 46500 21 63000 21.1 46200 21.2 46300 21.1 8830 20.7 0-166,119 

Chromium ··~:CC1M I 6.2 I 7.5 1.1 6.4 1.1 6.7 1.1 6.4 I 0.8- 12.0 
Cobalt ill I 1.4 I 1.5 1.1 1.6 

-
1.1 2 1.1 u I 0-4.0 

Copper 6.6/ ~l~~!)2;fi:c-- 2.1 :1';·~'{1~6 2.1 5.7 2.1 ~~~~~~ 2.1 2.9 2.1 0- 10.1 
Iron 56501 10.2 3240 10] 3520 10.5 3790 10.~ 3730 10.5 2240 10.4 0-8,564 

Lead '~}\!ft.!~ 5.1 4.6 0.5 2.8 0.53 1.9 1.1 3.3 0.53 1.2 0.52 0-18.4 
Magnesium 1990 20.4 4940 21 7370 21.1 5980 21. 3470 21.1 1370 20.7 0-9,912 
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c. 
" YCI> 
" 5 
"' 

...lo 

,~ co 
" 

co 
iil 00 

l 
5 
iil 
"3. 
Q) 
"0 ,a-
< 
a:-
a. 
~ ,., 
L 
c: 
b 
0 

0 
~ 

Manganese 138 J 1 33.2 J I 48 J 1.1 48.6 J 1.1 57.6 J 1.1 26.2 I 0- 151.8 
Mercury u 0.1 u 0.1 u 0.11 u 0.11 u 0.11 u 0.1 0-0.2 
Nickel 6.3 --~ 5.1 4. 5.4 4. 5.8 4. 6.2 4. 3 J 4.1 0-9.1 
Potassium 1880 sli 938 525 1030 52 906 53( 108 52f 331 J 519 0-2,531 
Selenium UJ I UJ 1 UJ 1.1 UJ 1.1 UJ 1.1 UJ I 0-36.8 
Silver u I 1.5 1 w:}~·i!\"4!~ 1.1 1.2 1.1 0.98 J 1.1 u I 0- 1.8 
Sodium u SIC u 525 u 52 u 530 u 52~ u 519 0-834 
Thallium u I UJ I UJ 1.1 UJ 1.1 UJ 1.1 R 0-6.2 
Tin NA NA NA NA NA NA U 10.4 NA 
Vanadium 13.3 I 8.2 I 10.8 1.1 12.9 1.1 11.6 1.1 5.9 I 1.7-25.0 
Zinc . !5i3 10.6 2.1 15.6 2.1 9.8 2.1 9.2 2.1 4.5 2.1 0-20.7 

Aroclor 1254 u 34 75 35 u 35 u 35 u 35 u 34 
4-Methylphenol u 340 100 J 35C u 3SC u 350 u 3SC 
bis(2-Ethylhexyl)phthalate u 340 230 J 35C u 35C u 350 u 35C u 340 
Di-n-butyl phthalate u 340 u 35( u 35C u 35C 51 J 35C u 340 
Phenol u 340 40 J 35( u 3SC u He u J5[ u 340 
2-Butanone (MEK) u IC 180 21 180 21 3.3! II u II 3.2 J 10 
2-Hexanone u 1C 8.3 J 21 IIJ 21 u 11 u II u 10 
4-Methyl-2-pentanone (MIBK) u fC 230 21 220 21 2.5 J II u II u 10 

Acetone u IC 310 21 390 21 u II 5.9 J II 6 J 10 

Methylene chloride u 5.1 5.1 J 10 6.3 J II u 5.3 u 5.3 u 5.2 

Toluene 1.4 J 5.1 u iC u II u 5.3 u 5.3 u 5.2 

Total Petroleum Hydrocarbons 72.5 40.8 u 42 u 42.2 u 42. u 42.1 u 41.5 

( 1) Woodward-Clyde. 1994. Concentrations or Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 

U a Not Detected J • Estimated Value UJ = Estimated Reporting Limit NA =Not Analyzed 

Results that are shaded and in bold are concentrations above the maximum background range. 

• Metals concentrations are in milligrams per kilogram (msvkR), orRanic concentrations are in microRrams per kilogram (~g/kR) 
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C1j :s· 
~ BORING 113-17 
~ 
0 

~ 
Qj a 
~ 
~ 

I 
(J) 

Sample Interval (ft bgs) 
Chemical 19-20.3 25-26.5 35-36.3 45-46.9 53-55 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. 
Aluminum 

-
6020 21.4 6970 21.4 6070 21.3 3560 10.4 3320 

Antimony R 
-

R 12.8 J 12.8 R R 
Arsenic 

-
0.92 0.54 1.3 0.53 1.4 0.53 0.79 0.5 0.55 

B•rium . . •· U60 J · .:·:"'"'""2.1 238 J 2.1 '(i?\' f'fj(i:J'J 'i:~;· ~ --)..·1 59.1 J 1 22.9 J 
Beryllium oj7J1 0.43 0.29J 0.43 0.24 J 0.43 0.11 J 0.21 0.14 J 
Cadmium 

·- u 1.1 u 1.1 u 1.1 u 0.5 u 
Calcium }611000 42.8 131000 42.8 117000 42.5 50100 20.8 23600 

0 Chromium 7.1 2.1 5.9 2.1 3.1 2.1 4.8 I 2.8 
s::: ., 
(") 
(I) .. 

Co ball 21 2.1 2J 2.1 2.3 2.1 1.3 - I 1.2 
Copper 3.2 J 4.3 3.4 J 4.3 2.4 lr-- 4.3 1.9 J 2.1 1.5 J 
Iron 4890 21.4 5630 21.4 3920 21.3 2720 10.4 0 2700 

:E "'C 
0 C) 

0 (0 

~ 
(I) .... 

C) ~ 

Lead 3.7 0.54 5.5 1.1 3.1 1.1 1.5 0.5 2.2 
Magnesium 

------
5120 42.8 5660 42.8 7880 42.5 4830 20.8 4070 

Manganese 50.7 J 2.1 661 2.1 41.2 J 2.1 39.6 J I 37.4 1 
Mercury u 0.11 u 0.11 u 0.11 u 0.1 u 
Nickel ''2M 8.6 8.6 8.6 2.5 J 8.5 3.9 J 4. 3.4 J 
Potassium 1810 - 107G 1590 107C 1270 106( 826 51 749 ., 

0 c. 
0 

I 
..... 

~ 
("') (.,.) 

<D -< 0 
(]) 
0 

"' 
c. 

5 (I) 

" 5' 
~ 

V> 
.... 

I~ CD 

" 
CD 

~ co 

Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ I UJ 
Silver u 2.1 u 2.1 u 2.1 u I u 
Sodium u !07C u 107( u 10~_2 u 515 u 
Thallium u 1.1 u 1.1 u 1.1 u I u 
Tin NA NA NA NA 8.7 I 
Vanadium 11.9 2.1 20.4 2.1 16.9 2.1 7.6 I 8.6 
Zinc 

-
14.9 4.3 ii~1?1~il::r 4.3 13.6 4.3 8.3 2.1 7.4 

bis(2-Ethylhexyl)phthalate u 35(: 3800 350 u 35C u 340 u 
"0 

:§" 
< 
5 
~ 
"0 

~ 
"0 

Di-n-butyl phthalate 37 J 35( 69 J 350 48 I 35C u 340 u 
Di-n-octyl phthalate u 35( u 350 u 35C 39 J 340 u 
Phenol u 35( 47 J 350 u 35C u 340 u 
2-Butanone (MEK) u II u II u II 1.9 J 10 u 
2-Hexanone - 1.5 J II u II u II u 10 u 

Ia 
< 4-Methyl-2-pentanone (MIBK) u II !OJ II u II u IC u 
~ Acetone 8.7 J II 100 II u II 8.3 J IC 7.3 J c. 
0 

~ 
t 
c: 
6 
0 

(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U a Not Detected J =Estimated Value UJ a Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals_concentrations are in milligrams Eer kilogram (mglkg), organic concentrations are in micrograms per kilogrRm (~tg/kg) 
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Ranee11, 

596- 10,796 
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0. 548 
0-0.6 
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0. 10.1 
0-8,564 
0. 18.4 
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BORING 113-18 

~ m a. 
Sample Interval (ft bgs) 

Chemical 28-29.9 33-35 45-47 55-56.5 63-63.8 

~ 
~ 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 4450 21. 4070 10.8 3120 10.5 3760 10.5 3160 10.6 

I 
CJ) 
0 

Antimony 14.8 J 13 4.4 J 6 . .5 R R UJ 6.4 
Arsenic 1.3 0 . .54 1.6 0.54 0.74 0 . .53 0.78 0.5 0.71 0 . .53 
Barium 104 J 2. 60.8 J 1.1 106 j 1.1 310 j I 37.2 1.1 
Beryllium 0.25 j 0.43 0.21 j 0.2< u 0.21 u 0.21 u 0.21 
Cadmium ____ u 1.1 u 0.54 u 0.53 u 0.5 u 0.53 

s::: .., Calcium 144000 43.4 35300 21.f 30700 21.1 32400 21 59700 21.3 
0 
CD .. Chromium 4 2.2 3.2 1.1 2.6 1.1 3.8 I 9.7 1.1 

Cobalt 2.3 2.2 1.8 1.1 I 1 1.1 1.5 I 1.2 1.1 

~ "'0 
Col 

0 co 
c. CD 

:E ...ll. 

Col 00 .., 
0 c. 

I 
..... 

~ 
() t,.) 

<0 -< 0 
(J) 
0 

"' 
c. 

5 ~ 
5: 
"' 

~ 

,~ <0 
<0 

Copper 3.2 J 4.3 2.5 2. 1.2 j 2.1 1.2 j 2.1 1.9 J 2.1 
Iron 3670 21.7 3460 10.8 2110 10.5 2710 10.5 2990 10.6 
Lead 3 0.54 3.7 0.54 1.7 j 2.6 2.3 0.5< 1.9 0.53 
Magnesium 3860 43.4 3350 2U 4170 21.1 4690 21 5830 21.3 
Manganese 46.3 J 2. 59.7 j 1.1 26.9 J 1.1 46.1 j I 37.5 1.1 
Mercury u 0.11 u 0.1 i u 0.11 u 0.1 u 0.11 
Nickel 6.3 J 8. 6.5 4.3 3.7 J 4. 4.1 J 4. 4.4 4.3 
Potassium 1160 1080 1170 540 859 52 881 524 553 532 
Selenium Ul l.l UJ 1.1 UJ 1.1 UJ 0.5 UJ 1.1 
Silver u 2. u 1.1 u 1.1 u I u 1.1 
Sodium u 108C u 540 u 52 u 524 u 532 
Thallium u 1.1 u 1.1 u 0.53 u 0.5 0.19 J 0.53 
Tin NA NA NA NA NAU 10.6 

" ~ 00 
"0 

~ 

Vanadium 14.2 2~ 17.8 1.1 6.6 1.1 9.5 I II 1.1 
Zinc 9.4 4.3 8.3 2. 5.1 2.1 6.5 2.1 5.8 2.1 

s. 
5 
~ 

"0 

2-Butanone (MEK) u II u II u II 3.5 J IC u II 
Acetone u 11 u II u 11 u IC 5.5 J 11 

iii'" 
"0 Toluene 1.4 J 5.4 u 5.4 u 5.3 u 5. l.IJ 5.3 ,a-
s. (I) Woodward-Clyde. 1994. Concentrations ofSelected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
Q) 

0. U = Not Detected J =Estimated Value UI - Estimated Reporting Limit NA • Not Analyzed 
0 

8: Results that are shaded and in bold are concentrations above the maximum background range. 

~ • Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (11glkg) 
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BORING 113-19 

Sample Interval (ft bgs) 

Chemical 0-.5 18-20 25-27 35-35.9 45-47 53-56.5 

Result Qual. R.L.. Result ual R.L. Result Qual R.L. Result Qual. R.L. Result Qual R.L. Result Qual 
Aluminum 5530 10.1 5760 10.8 8250 II. 3880 10.7 3170 10.5 4220 
Antimony R UJ 6.5 UJ 6.7 UJ 6.4 UJ 6.3 UJ 
Arsenic 2.7 0.5 2.2 0.54 5.8 O.St 1.1 0.54 0.84 J 2.1 0.86 J 
Barium 145 J I 61.3 1.1 54.2 1.1 207 1.1 37.5 I 72.9 

CJ) Beryllium u 0.3 u 0.23 0.59 0.22 u 0.21 u 0.21 ilJ 0 Cadmium u 0.5 u 0.54 u 0.5t u 0.54 u 0.5 u c:: .., 
0 

Calcium -· 33400 20. 78800 21.~ 6740 22.4 85100 21.4 55900 21 .54200 
Chromium 6.7 I 5.5 1.1 9.3 'IJ 4.1 1.1 2.8 I 4.4 

~ Cobalt 2.9 I 2.2 1.1 2.1 1.1 1.3 1.1 1.1 I 1.4 

~ "C 
0 Ql 

0 CQ 

~ 
CD 
...lo. 

Ql co .., 
0 Q. 

D 
I 

.... 
~ 

(") w 
<D -< 0 

"' 0 

"' 
Q. 

5 ~ 
" 

CO[![!er 5.2 2 3.4 2. 5 2. 1.5 J 2.1 1.11 2.1 1.6 J 
Iron 5990 -

10.1 4840 10.8 k :88JQ, II. 2710 10. 2420 10.5 2890 
Lead ---

9.2 I 5.1 0.54 7.3 O.St 2.1 0.54 I 0.52 1.9 
Magnesium 

--
1490 20. 3710 2U 2730 22.4 3550 21.4 2880 21 5600 

Manganese 108 J I 65.8 1.1 56.2 1.1 35 1.1 28.7 I 40.1 
Mercu!I u 0.1 u 0.11 u 0.11 u 0.11 u 0.1 u 
Nickel 7.2 4 7.3 4.3 8.9 4.5 4.5 4.3 u 4. 4.4 
Potassmm 1260 50S 1720 s40 '<>1550. 560 706 536 803 525 889 
Selenium UJ I R R R R 
Silver u I u I] u 1.1 u 1.1 u I 0.32 J 
Sodium u !-· 505 1571 540 253 J 560 u 536 u 525 u 
Thallium 0.13 J 0.5 0.16 J 1.1 0.21 J 0.56 0.19 J 0.54 u 0.5 0.19 J ::; 

"' 
...lo. 

~ co 
I 

" 
co 

iil 
(X) 

Tin NA NA NA NA NA NA ~ Vanadium 15.9 I 15.6 1.1 : i _3516. u·-12 r--· 1.1 6.7 I 8.5 
Zinc 17 10.6 2. 16.2 2. 6.9 2.1 5.8 2.1 7.6 

"0 

~ Aroclor 1254 25 J 33 u 3t u 37 u 35 u 35 u < 
5 
iil 

2-Butanone (MEK) 2.7 J 10 u II 1.9 J II u II u IC u 
Acetone 13 10 u II u II 6.5 J II 3.3 J IC 31J 

~ 

" "0 
Ia 
< ;; 
a. 

Toluene 4.4 J 5 u 5.4 u S.t u 5.4 u 5. u 
Total Petroleum 43.5 40.4 u 43. u 44.8 u 42. u 4 u 
(l) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U ~ Not Detected J a Estimated Value UJ ~Estimated Reporting Limit NA • Not Analyzed 

0 

~ Results that are shaded and in bold are concentrations above the maximum background range. 
"' L • Metals concentrations are inmilligrams_per kilogram (mglkg), organic concentrations are in micrograms per kilogram (J.lg/kg) 
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BORING 113-20 

Sample Interval (ft bgs) Background J Chemical 16-17.5 20-22 30-32 40-41.8 52-53 Range(IJ i 
Result Qual. R.L Remit Qual. R.L Result Qual. R.L Result Qual. R.L Result Qual. R.L 

I 
Aluminum 6210 II. 4140 22.1 3710 IU 5090 10.8 3740 10.5 596. 10,796 Antimony UJ 6. UJ 13. R R UJ 63 0. 29.6 Arsenic 2.3 0.56 1.8 0.55 2 0.58 1.1 0.54 0.5 J 0.52 0 • 10.5 Barium 

. 
69.4 1.1 427 2. 50.7 J I. 64.3 J 1.1 88.1 I 0-548 Beryllium 0.47 0.2 0.28 I 0.4 0.21 J 0.23 0.14J 0.2 0.14] 0.21 0-0.6 Cadmium UJ 0.56 UJ 1.1 VI 0.58 UJ 0.54 u 0.52 0-2.1 Calcium 83400 22.3 ~~1!170:0"0. 44. 44000 23 74600 21.5 31800 20.9 0-166,ll9 Chromium 7.4 l.l 3.8 2. 4.1 1.2 4 1.1 4.5 I 0.8- 12.0 Cobalt 2.9 1.1 2J 2. 2 l. 1.2 l.l 1.4 I 0-4.0 Copper l•.·,z3:s.- 2.:< 3J 4.4 2.9 2.3 2.7 2. 2.6 2.1 0. 10.1 Iron 6ooo'- II. 3200 22.1 3120 11.5 3010 10.8 3130 10.5 0. 8,564 Lead 9.3 1.1 3.9 0.55 3.6 0.58 1.7 o.s~ 2.1 0.52 0-18.4 Magnesium 4080 22.3 5660 44. 2430 23 9300 21.5 4950 20.9 0. 9,912 Manganese 40.2 1.1 38.3 2. 56.7 J I. 28.1 J 1.1 42.6 I 0-151.8 Mercury u O.ll u ~ ---5.4 u 0.1 u 0.11 u 0.1 0 ·0.2 Nickel ·---
7.4 4.5 5.6 J 8.8 --;u ---4.3 ---;j:3 4.1 J 4.2 0-9.7 Potassium 1920 55 1040 I 1100 964 515 973 538 767 523 0-2,531 Selenium R R UJ I. UJ 1.1 UJ I 0-36.8 Silver u 1.1 u 2. u I. u 1.1 u I 0. 1.8 Sodium 233 J 559 u 1100 u 515 u 538 u 523 0. 834 TI1allium u 1.1 u 2.2 u l. u 1.1 R 0-6.2 Tin NA NA NA NA 9.8 J 10.5 NA Vanadium 21.8 1.1 12.4 2. 13.3 I. 12.4 1.1 9 1 1.7 ·25.0 Zinc 12.1 2. 10.3 4.4 8.1 2.3 7.3 2. 7.4 2.1 0-20.7 (I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. U = Not Detected J = Estimated Value UJ = Estimated Reporting Limit NA • Not Analyzed Results that are shaded and in bold are concentrations above the maximum background range. 
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• Metals concelltratlons are in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (Jig/kg) 
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BORING 113-21 

Sample Interval (ft bgs) 
' 

Chemical 22-22.9 27-29 35-35.8 45-46.8 57-58.8 I 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L._! 
Aluminum·-------·-- 2730 J 10. 3220 22.6 3870 21.8 4940 to.~ 4340 10.7 

Antimony 
-

UJ 6.4 u 13.5 u 13.1 u 6. u 6.4· 

Arsenic 0.97 0.54 0.65 0.56 0.91 0.5~ 0.39] 0.5 0.34 J 0.53
1 

Barium 377] 1.1 180 2.3 293 2. 91.5 I 277 1.11 
Beryllium 0.17] 0.21 u 0.45 u 0.44 u 0.21 0.13 J 0.21: 

Cadmium 0.69 0.54 u 1.1 u 1.1 u 0.5 u 0.531 
Calcium 25400() J / .~'-TIA .·· ~1?3000 J:·"} ~ : 45.1 164000 43.5 39200] 20.8 35800 J 21.4 
Chromium ________ ' 3 j - ·r---u ' . 'iii ''. --r.3 5.4 2.2 10.9 I 6.4 1.1. 

Cobalt 
·---- 0.9 J 1.1 u 2.3 1.6] 2.2 I I 1.3 1.1 

Copper 0.91] 2.1 1.2] 4.5 6.4 4.4 1.51 2.1 1.6 J 2.1 

Iron 2220 J 10. 1660 22.f 2340 21.8 3740 10.4 3040 10.7 

Lead 2.7 0.54 2 0.5€ 2.6 0.54 1.7 0.5:.: 1.4 0.53 

Magnesium 
- 3660] 21.4 5870] 45.1 8910] 43.5 3960 J 20.8 5490 J 21.4 

Manganese 20.8 J 1.1 20.3 2.3 26.7 2. 35.9 I 37.7 1.1 

Mercury u 0.11 u 0.11 u 0.11 u 0.1 u 0.11 

Nickel 2.6 J 4.3 5.2] s UJ 8. U1 4.:.: UJ 4.3 

Potassium 775 535 504] 113( 615 J 109C 1140 520 764 534 

Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ I UJ 1.1 

Silver 1.2 1.1 UJ 2.3 UJ 2. UJ I UJ 1.1 

Sodium u 535 u 1130 u 109C u 52C u 534 

Thallium 0.12] 1.1 0.14] I.i UJ 1.1 0.17 J I 0.17] 0.53 

Tin NA NA NA NA NA U 10.7 

Vanadium 10.6 1.1 20.2 2.3 15 2 . .< 9.2 I 12.8 1.1 

Zinc 6.5] 2.1 5.1 4.5 6.8 4.4 7.4 2.1 6.5 2.1 

bis(2-Ethylhexyl)phthalate 110] 350 240 J 370 100] 36( u 34C u 350 

1,1,2,2-Tetrachloroethane 2.3] 5.4 8.2 5.6 u 5.4 3.5] 5. 3.1 J 5.3 

Acetone 5.6] II u II 16 11 11 IC u II 

Methylene chloride u 5.~ u 5.6 u 5.4 u 5. 2.8 J 5.3 

( 1) Woodward·Ciyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 

U "' Not Detected 1,. Estimated Value UJ .. Estimated Reporting Limit NA "' Not Analyzed 

Results that are shaded and in bold are concentrations above the maximum background range. 

• Metals concentrations are in milligrams per kilogram (mglk~}. o_t:ganic concentrations are In micrograms per kilogram (J.Ig/kg) 
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BORING 113-22 
1 Sample Interval (ft bgs) 1 Backgrour 

I I I I I (I) 
Chemical 0-.5 18-20 25-25.5 35-36.2 45-45.9 56.5-58.5 Range 

R.L. 
Aluminum I - 10.61 596-10,79 
Antimony 6.4 0-29.6 
Arsenic 2.3 0.51 1.1 0.51 0.75 0.55 0.97 0.53 0.68 0.5 0.75 0.53 0-10.5 
Barium· 226J- I 1151 I 1371 2.2 94.31 2.1 84.21 I 32.7 1.1 0-548 

)Beryllium __ 0.45 0.2 0.29 0.2 I 0.33 1 0.44 U 0.42 0.12 1 0.21 0.17 1 0.21 0- o.6 
!cadmium U 0.51 U 0.51 U 1.1 U 1.1 U 0.52 U 0.53 0-2.1 
ICalciu~ - 83300 20.5 36900 20.~ . 2010()(1 43. 150000 42.4 59000 20. 53300 21.2 0- 166,11! 
rhromtum 5 I 4.2 I 6.4 2.2 2.2 --r---2.1 2.3 I 3.6 1.1 0.8- 12.0 
Cobalt 3.1 I 2 I 2.4 2.2 U 2.1 0.87 J I 1.2 1.1 0 • 4.0 
Copper 5.5· 2.3 2.1 3.1J 4. 2J 4. 1.41 2.1 1.51 2.1 0-10.1 
Iron - 5510 10. 4250 10.3 4090 21.8 3180 21. 2860 10.4 3090 10.6 0-8,564 
Lead o'c:·:;J8!2: 5.1 3.7 0.51 2.6 0.55 2.3 0.53 1.9 0.5 2.4 1 0.53 0-18.4 
Magnesium 2270) 20.5 3140 20.~ ' ··.'1lf~O!t 43. 6560 42,4 4430 20. 6800 21.2 0- 9,912 
Manganese 12~ · I 41.81 I 44.!_\! 2.2 27.91 2.1 311 I 39.6 1.1 0-151.8 
Mercury u 0.1 u 0.1 u 0.11 u 0.11 u o.l -- u -o.n o-0.2 
Nickel 7.1 4.1 8.1 4.1 9 8. 5.91 8.5 3.81 4. 3.71 4.2 0-9.7 
Potassium 1390 51 1540 514- 1280 109( 976J 106( 816 52 760 530 0-2,531 
Selenium UJ i UJ I UJ 1.1 UJ 1.1 UJ I UJ 1.1 0- 36.8 
Silver U I U I U 2. U 2. I U I U 1.1 0 - 1.8 
Sodium - U 512 U 514 U 109( U 1060 U 52 U 530 0 • 834 
~ UJ I 0.131 ~ UJ 2.2 UJ 2.1 UJ I R 0·6.2 
Tin NA NA NA NA NA NA U 10.6 NA 
Vanadium I 5.8 I - I 1.9 I -- 16.5 2.2 II 2. I 7.4 I 13.9 1.1 1.7-25.0 

)Zinc 22.1: 2 10.8 2.1 14.4 4.4 9.9 4.2 7.9 2. I 8 2.1 0-20.7 r--·-

lbis(2-Ethylhexyl)phthalate U 340 ~ 34C U 36C U 35C U 34( 42 1 350 
2-Butanone (MEK) U 10 U IC 6.6 J II U l I U IC U II 

!Acetone U -==!Q--7i'--_=· E- 31~ __ 11 5.7J II 7.11 IC U II 
!Toluene U 5.1 U 5.1 U 5.5 U 5.3 4.81 5. U 5.3 
)Total Petroleum 51 41 U 41.1 U 43. U 42. U 41.8 U 42.4 
( 1) Woodward-Clyde. 
U =Not Detected 

1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
1 =Estimated Value U1 =Estimated Reporting Limit NA • Not Analyzed 

Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilograiTI_(rngi1cg), organic concelltr&tions are in micrograms per kilogram (pgi1cg) 
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BORING 113-23 

SamJ>le Interval (ft bgs) 
Chemical l9-2o.5 24-26- I 35-36.3 I 45-47 I 54-55.1 

Result Qual R.L. Result ual R.L. Result Qual R.L. Result ual R.L. Result QuliT ftL. 

Background 
Ran~<ll 

Aluminum 5530 ·55.8 6410 22.3 5380 22 5170 10.5 4990 10.5 596·10,796 
(Antimony U 33.5 U 13.4 U 13.1 U 6.3 UJ 6.3 0 • 29.6 
,,,Arsenic 1.3 0.5f 1.2 0.56 1.5 0.55 0.76 0.5 0.75 0.53 0. 10.5 

1 
Barium _ t94J 5.~t:o;t:6'1:6!t8ir.T~ '~ 113J 2. 41.1J I 47.1 1.1 0-548 
Beryllium U 1.1 0.31 J 0.45 0.24 J 0.44 0.15 J 0.21 0.15 J 0.21 0. D.6 
Cadmium U 2.8 U 1.1 U 1.1 U 0.~ U 0.53 0 • 2.1 

!Calcium _ ,,,'tSf(IM; I~ 129000 44:] ,~r:l:'t40go'---l-· 44 28400 21 32800 21.1 0-166,119 
1 Chromium U S.f 5.3 2.L 7.5 2.2 4.2 I 7.9 1.1 0.8- 12.0 

Cobalt U H 1.8 J 2.L 2 J 2.2 1.4 I 1.7 1.1 0. 4.0 
:JE ""C Copper 6.2 J II. 7.4 4.5 3.6 J 4.4 1.7 J 2.1 3 2.1 0. 10.1 I 
0 ~ Iron 3430 55.8 4160 22.3 3620 2L 3870 10.5 4080 10.5 0. 8,564 8_ ~ Lead 3.1 0.56 3.7 0.5c 2.3 0.55 2.2 0.5L 2.4 0.53 0- 18.4 
:E I'IJ Magnesium 7100 IlL 7660 44. 8950 44 4160 2I 4630 21.1 0·9,912 
~ W Manganese 56.1 J 5.6 32.6 J 2.L 39.9 J 2.L 44.21 I 47.4 1.1 0 ·151.8 
Q. !a, Mercury U 0.11 U 0.11 U 0.11 U 0.1 U 0.11 0. 0.2 
(, w Nickel 6.5 J 22.3 7.2 J 8.S 4 J 8.8 3.6 J 4. 4.2 4.2 0. 9.7 -<" 0 Potassium 1410J 2790 1290 112C 906J 1100 1100 524 1010 526 0·2,531 
Q. Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ I UJ 1.1 0. 36.8 

~ !silver 1 lu 1 5.~ lu I 2.~ lu I 2.2J \u ~ 'I \u 1 1.11 o-1.8 SodiumU 279U 112U IIOOIU 524U 526 0. 834 
~ 

co co 
00 

Thallium 
Tin 
Vanadium 
Zinc 

Acetone 
Methylene chloride 

(I) Woodward-Clyde. 
U ~ Not Detected 

UJ I 2.21 IUJ I 1.11 IUJ I 2.21 IUJ I 0.~ IR I I -0~6.2 
NAI I I NAI I I NAI T I NAI T I 8.9IJ I 10.51 NA 

141 I ~ 22.31 ~ 20.11 ~21 9.71 I 11 10.71 I 1.11 1.7-25.0 
13.31 I 1 ~ 131 I 4.51 91 I 4.41 &.51 I 2.11 9.t I 1- 2.11 ~o ~0.7 

6.71J I Ill IU I Ill 241 I Ill IU I I~ IU I II 
U I 5.6f - _ L2IJ I ___ 5.6f ~IU 1_5.51 _ IU I 5.21 I.!IJ I 5.3 

1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
J "'Estimated Value UJ =Estimated Reporting Limit NA • Not Analyzed 

Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mg!kg), organic concentr_ations are in microgram~kilogram .J!lg/kg) 
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Chemical 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

4-Methylphenol 
bis(2-Ethylhexyl)phthalate 
Butyl benzyl phthalate 
2-Butanone (MEK~ 
2 .. Hexanone 
4-Methyi-2·£Cntanone 

Acetone 
Toluene 
'futal'i'etroleum-

24-26 

Result Qual. 
3310 

U1 
0.7 
103 

u 
u 

C185l50ll 
2.2J 

2J 
2.3 J 

2000 J 
2.2 UJ 

3910J 
30.21 

u 
3.4 J 

5471 
UJ 
u 
u 
U1 

NA 
9.1 
6.9 J 

u 
u 
u 

2.5 J 
u 
u 

29-29.8 

R.L. Result Qual. 
22.1 4490 
13.3 UJ 
0.55 0.74 

2. 367 
0.44 u 

1.1 u 
44. 145000 

2. 3.7 J 
2. 1.8 J 
4.4 ;:-~:~~~~~] ·-~· 22.1 3040 J 
1.1 12.2 J 

44. 4370 J 
2. 32.3 J 

0.11 u 
8.8 6.1 1 

II!C 631 J 
1.1 UJ 
2. u 

IIIC u 
1.1 0.12 J 

NA 
2. 12.8 
4. 11.9 J 

37C 68 J 
37 65 J 
37 40 J 

11 22 
II 3.4 J 
11 u 

BORING 113-24 

Sample Interval (ft bgs) 
40-42 50-50.8 59-60 

R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. 
21. 4230 IO.B 3500 10.5 3600 

13 UJ 6.5 UJ 6.3 UJ 
0.54 0.12 J 0.54 0.73 0.5 0.68 

2. 56.2 1.1 147 I 251 
0.43 0.13 J 0.2 u 0.21 u 

I. I u 0.5 u 0.5 u 
43. 49200 21. 69000 21 71800 

2. 3.5 J 1.1 4.6 J I 6.7 J 
2. 1.4 1.1 1.1 I 1.5 
4.3 2.1 J 2. 2.1 2.1 7.9 

21. 28BO J 10.8 2330 J 10.5 2370 J 
1.1 1.9 J 1.1 2J I 2.2 J 

43. 5190 J 2l.f 5440 J 21 9230 J 
2. 47.7 J 1.1 29.1 J I 39.7 1 

0.11 u 0.11 u 0.1 u 
8. 4.9 J 4.3 3.4 J 4. 4J 

109( 1090 53 788 524 648 
1.1 UJ 1.1 UJ I UJ 
2. u 1.1 u I u 

109 u 53S u 524 u 
1.1 UJ 0.54 UJ I UJ 

NA NA NAU 
2.2 11.6 1.1 9.3 I 14.1 
4.3 8.9 J 2. 5.8 J 2.1 5.8 J 

36 u 36 u 35 
36 u 36 u 35 u 
36 u 36 u. 35 u 
II u 11 4.7 J I 5.6 J 
11 u II u I u 
II u 11 u I u 

(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U =Not Detected J- Estimated Value UJ • Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mg/kg), organic concentrations are in micrograms per kilogram {11g/kg) 

• .. 
Background 

Ronge11) 

R.L. 
10.8 596- 10,796 
6.5 0-29.6 

0.54 0- 10.5 
1.1 0-548 

0.22 0-0.6 
0.54 0-2.1 
21.5 0- 166,119 
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BORING 113-25 

Sample Interval (ft bgs) Backgrou~ 

Chemical 0-.5 24-26 30-30.9 40-42 50-50.5 60-62 Range('! 

Result Qual R.L. Result Qual. R.L. Result Qual R.L. Result Qual R.L. Result ual R.L. Result Qual R.L. 
Aluminum 7950 20.1 7690 11.3 7740 24.2 5570 10.8 4880 11.1 4070 10.7 596. 10,79 -
Antimony UJ 12.4 5.2 J 6.8 UJ 14.5 UJ 6.5 UJ 6.1 UJ 6.4 0-29.6 
Arsenic 1.7 0.52 0.84 0.51 1.1 0.1 0.82 0.5 0.91 0.55 0.79 0.54 0- 10.5 
Barium 281} 2.1 103 1.1 386 2A 56.3 1.1 263 1.1 42.1 1.1 0-548 
Beryllium 0.45 0.41 0.35 0.23 0.28} 0.48 0.19 J 0.2 0.18 J 0.2 0.16 J 0.21 0-0.6 
Cadmium u 1 u 0.56 u I. u 0.54 u 0.55 u 0.54 o-2.1 
·calcium 118000 41.3 74700 22.5 143000 48.4 48900 21. 81200 22. 52500 21.4 0- 166,11 ~ 
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Chromium 5.2 2.1 5.1 J 1.1 iii 1Tillif:Jc: : ; 2.4 3.4 J 1.1 5.8 J 1.1 3 1.1 0.8-12.0 
Cobalt 3.2 2.1 2.3 1.1 2.4 2.4 1.6 1.1 1.5 1.1 1.2 1.1 0-4.0 
Copper 4.3 4.1 2.2 J 2.3 4.3} 4.8 1.7} 2. 2.3 2. 1.5 J 2.1 0-10.1 . 
Iron 6140 20.E 5650 J 11.3 6290} 24. 3310 J 10.8 3310 J 11.1 2600 10.7 0-8,564 
~--- 5.2 0.52 3.9 J 0.56 4.4} O] 3.3 J 0.5 2.91 0.55 2.1 0.54 0. 18.4 
~in 4090 41.3 5290 J 22.5 :.:. :f30!i!i "J .: '! 48. 7440} 21. 7540 J 22. 5980 21.4 0-9,912 
Manganese 81.8) 2.1 52.2 J 1.1 

; : .;;;:1.~; J=¥ 33.8 J 1.1 37.4 J 1.1 41 1.1 0-151.8 
Mercury u 0.1 u 0.11 u 0.11 u 0.11 u 0.11 0·0.2 
Nickel 6.6 J 8.3 7.1 J 4.5 5.4 J 4.3 5.5 J 4.4 3.7 J 4.3 0-9.7 
Potassium 

-
2100 103( 1470 563 1300 lill:i 1160 54 1030 758 55 535 0-2,531 

Selenium UJ I UJ 1.1 UJ 1.2 UJ 1.1 UJ 1.1 UJ 1.1 0· 36.8 
Silver u 2.1 u 1.1 u Di u 1.1 u 1.1 u 1.1 0·1.8 
Sodium u 103( u -

563 u 1210 u 542 u 554 u 535 o- 834 
Thallium UJ I UJ 1.1 UJ 2. UJ 1.1 UJ 1.1 R 0-6.2 
Tin NA NA NA NA NA NAU 10.7 NA 
Vanadium 17.1 2.1 15.2 1.1 19.4 2.4 11.8 1.1 11.2 1.1 11.9 1.1 1.7-25.0 
Zinc 17.6 4.1 14 J 2.3 :,;,;;,~.;..::l\':§~;~~1;~· 4.8 9.2 J 2.2 8.9 J 2. 7.7 2.1 0-20.7 
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bis(2·Ethylhexyl)ph!halate u 340 u 37() u 46C u 36C u 370 160 J 350 
Acetone u 10 UJ II UJ I UJ 11 4.1 J II 4.9 J II 
Toluene u 5. u 5.6 u E u 5.4 u 5. 1.7 J 5.4 
( 1) Woodward-Clyde. 1994. Concentrations of Selected Naturally O<:curring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U = Not Detected J =Estimated Value UJ a Estimated Reporting Limit NA a Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
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• Metals concentrations are in milligrams per kiloRram (mglkg), organic concentrations are in micrograms per kilogram ()lg/kg) 3 
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BORING 113-26 

Sample Interval (ft bgs) Background 
Chemical 21.5-23 27-29 37-39 47-47.5 _55-56.5 Ranre111 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 7090 21] 6720 22.1 3520 10.8 

--
4340 11.1 3210 10.6 596- 10,796 

Antimony UJ 13.1 UJ 13. UJ 6.5 UJ 6. UJ 6.3 0- 29.6 
Arsenic 0.95 0.55 1.3 0.55 0.73 0.54 0.49 J 1.1 0.43 J 0.53 0 ·10.5 Barium 187 2. 342 2.2 43.9 1.1 94.6 1.1 93.6 1.1 0. 548 
Beryllium u 0.44 u 0.44 u 0.2 u 0.2 u 0.21 0-0.6 
Cadmium UJ 1.1 UJ 1.1 UJ 0.54 UJ 0.5f UJ 0.53 0-2.1 
Calcium 163000 43.8 ~/Ici1!f!l0 44.1 62600 21.5 99300 22. 32600 21.1 0-166,119 
'ciiromium II. I J 2. 11.6 J 2. 3.4 J 1.1 ~:%t~rr~;iil'J,J1$/:; 1.1 10.2 1.1 0.8 ·12.0 
Cobalt 2.2 2. 2.2 2.2 1.5 1.1 2.1 1.1 1.4 1.1 0-4.0 Copper 2.4 J 4.4 2.7 J 4.4 UJ 2T 4.3 2. 2.3 2.1 0. 10.1 
Iron 4560 J 21.9 4600 J 22.1 2560 J 10.8 3370J 11.1 2640 10.6 0. 8,564 Lead 3 J 0.55 4.2 J 0.55 1.7 J 0.54 1.6 J 0.5f 1.3 0.53 0. 18.4 
Magnesium 5700 J 43.8 5390 J 44.1 4180 J 21.5 ~!~~~P!! ii!~~ 22. 3980 21.1 0·9,912 Manganese 48.5 J 2.2 51.9 J 2. 24.1 J 1.1 52.8 J 1.1 46.6 1.1 0- 151.8 Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 0-0.2 Nickel -

7.1 J 8.8 11 8.8 4.3 J 4.3 5 J 4.4 3.2 J 4.2 0-9.7 
Potassium 1090 1090 1160 IIOC 735 538 679 555 585 528 0-2,531 Selenium UJ l.l UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 0-36.8 Silver u 2. u 2. u 1.1 u 1.1 u 1.1 0- 1.8 Sodium u 1090 UJ 110( u 538 u 555 u 528 0-834 
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Thallium UJ 1.1 UJ 1.1 UJ 1.1 UJ 2. R 0-6.2 Tin NA NA NA NA NAU 10.6 NA 
Vanadium 16.3 2.2 15.7 2. 10.6 1.1 18.7 1.1 9.4 1.1 1.7-25.0 Zinc 11.8 J 4.4 11.8 J 4.4 5.7 J 2. 6.6 J 2. 6.1 2.1 0-20.7 
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bis(2·Ethylhexyl)phthalate u 36C 43 J 360 u 36C u 37C u 350 
2-Butanone (MEK) 17 II u 11 u II u II u II 
Acetone 130 J II II J 11 UJ II 26 J 11 u II 
Methylene chloride 1.3 J 5.5 u 5.5 u 5.4 u H u 5.3 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U = Not Detected J =Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
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Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram {fig/kg) 
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BORING 113-27 

Sample Interval (ft bgs) Background 
Chemical 21-23 24.5-26.5 34.5-36.5 44.5-46 57.5-58.1 Ra11g_e(l) 

Result uat R.L. Result UR_l R.L. Result (,!URI _R.L. Hes'!lt i<JURI ~_.l ... . Result I Quat. R.L. 
Aluminum 4410 10.8 5030 10. 6270 10.9 3460 10.6 3060 10.4 596. 10,796 
Antimony UJ 6.5 UJ 6.4 UJ 6.5 UJ 6.3 UJ 6.3 0-29.6 
Arsenic 3.9 0.54 4.4 0.53 1.2 0.54 0.321 1.1 0.49 J I 0 ·10.5 
Barium 

-
92 1.1 225 1.1 164 1.1 135 1.1 31 I 0-548 

Beryllium 0.31 0.2 0.3 0.21 0.25 0.2 u 0.21 u 0.21 0-0.6 
Cadmium UJ 0.54 -- UJ 0.53 UJ 0.54 UJ 0.53 UJ 0.52 0-2.1 
Calcium - 43800 21.6 48200 21.4 57900 21.8 51900 21.1 68700 20.9 0-166,119 
Chromium 7.1 J 1.1 8.5 J 1.1 5.5 J 1.1 3.5 J 1.1 5.2 I 0.8. 12.0 
Cobalt 

----
1.9 1.1 2.3 1.1 0.98 J 1.1 1.5 1.1 1.3 I 0-4.0 
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Copper 3.4 2. 4.2 2.1 2.6 2. 1.9 J 2.1 1.8 J 2.1 0·10.1 
Iron 5230 J 10.8 5230 J 10. 4150 J 10.9 2340 J 10~ 2180 10.4 0. 8,564 
Lead 4.2 J 0.54 41 0.53 2.1 J 0.54 0.63 J 0.53 1.4 I 0. 18.4 
Magnesium 2240 J 2U 3200 J 21.4 91001 21.8 6340 J 21.1 5060 20.9 0. 9,912 
Manganese 40.7 J 1.1 95.6 J 1.1 38 J 1.1 30.5 J 1.J 36.3 I 0. 151.8 
Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 0.1 0-0.2 
Nickel 6.3 J 4.3 6.2 J 4.3 4.21 4.4 3.6 J 4. 2.8 J 4.2 0-9.7 
Potassium 1380 541 1250 534 1100 545 698 52 535 522 0-2,531 
Selenium UJ 1.1 UJ 1.J UJ 1.l UJ 1.1 UJ I 0. 36.8 
Silver u 1.1 u l.l u 1.l u 1.1 u 1 0. 1.8 
Sodium u 541 u 534 u 545 u 528 u 522 0· 834 
Thallium UJ 0.54 UJ 1.1 UJ 1.1 UJ 0.53 R 0-6.2 
Tin NA NA NA NA NAU 10.4 NA 
Vanadium - ,,;,;.z3~m J.1 ~~li';::'3J ~11 1.1 17.6 1.1 7.4 1.1 8.7 I 1.7. 25.0 
Zinc . 12.71 2. 14.3 J 2.1 10.21 2. 6.61 2.1 5.3 2.1 0. 20.7 
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Acetone 511 II u II 17 l1 4.21 II 11 10 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico . 
U ~Not Detected 1- Estimated Value U1 =Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range . 
• Metals concentrations are in milligrn01S per kilogram (mglkg), organic concentrations are in micrograms per kilogram (pg/kg) 
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DORING 113-28 

Sample Interval (ft bg•) 

~ 
~ 

Chemical 0-.5 20-21.5 25-27 35-37 45-47 

Result Qual. R.L. Result Qual. R.L. Result Qual R.L. Result Qual. R.L. Result Qual. R.L. 

I 
CJ) 
0 

Aluminum 9700 10.4 3720J 55.5 7070 J 22.4 6250 J 10.9 4600 J 10.• 
Antimony R UJ 33.3 UJ 13.5 UJ 6.5 UJ 6. 
Arsenic 1.7 0.52 0.93 0.51 0.81 0.56 0.52 J 1.1 0.43J 0.5 
Barium 281 J I 201 J 5.1 170 J 2.2 95 J 1.1 49.7 J I 
Beryllium ---· 0.46 021 u 1.1 0.29 J 0.45 0.21 J 0.22 0.13J 0.21 

r:::: Cadmium UJ 0.52 u 2.8 u 1.1 UJ 0.54 UJ 0.5 ..., 
0 
!t! 

Calcium 78500 20. '"~841100 Ill 131000 
. 

44.8 61100 21.8 27000 20.8 
Chromium 7.4 I u 5.6 4.4 2.2 4.6 1.1 3.9 I 
Cobalt 3.3 I u 5], 3 2.2 1.1 l.l 1.6 I 
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Copper 6.3 2.1 3.3 J 11.1 2.4 J 4.5 1.8 J 2. I.SJ 2.1 
Iron 

-
7520 10.4 2360 J 55.5 4150 J 22.4 4230 J 10. 35901 10.4 

Lead 9.6 I 1.8 0.56 2.7 0.56 2.5 0.5 1.8 0.5 
Magne!ium 3050 20. 4610 Ill 6380 44.8 5860 21.8 3760 20.8 
Manganese 130J I 22.1 J 5-:6 39.1 J 2.2 38.1 J 1.1 44.3 J I 
Mercury u 0.1 u 0.11 u 0.11 u 0.11 u 0.1 
Nickel 7.5 4.1 u 22.2 6.9 J 9 3.5 J 4.4 3.7 J 4.2 
Potassium 2210 518 855 J 2780 1100 J lliC 1120 54 963 521 
Selenium UJ I UJ 1.1 UJ 1.1 UJ 1.1 UJ I 
Silver u I UJ 51; UJ 2.2 UJ 1.1 UJ I 
Sodium u 518 u 278C u 1120 u 544 u 521 
Thallium u I UJ 2.2 UJ 1.1 UJ 1.1 UJ 0.5 
Tin NA NA NA NA NA 
Vanadium· 17.3 I 9.4 5.6 13.5 2.2 15.9 1.1 9.1 I 
Zinc 11;11'-- -----n 10.3 J 11.1 10.5 4.5 10 2. 8 2.1 

"0 

;§" 
< Acetone u 10 u II 6 J II 3J II 1.9J 10 5 
"' ., 
"0 

Toral Organic Carbon 
-

0.57 0.2 
Total Petroleum Hydrocarbons 85.6 41.4 u 44. u 44.8 u 43.5 u 41.6 

0) 
"0 ,cr 
< 

(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U • Not Detected J =Estimated Value UJ • Estimated Reporting Limit NA =Not Analyzed 0) 

a. Results that are shaded and in bold are concentrations above the maximum background range. 
0 

~ • Metals concentration• are in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (flg/kR) 
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55-57 RongeCil 

Result ual R.L. 
4340 10.5 596 • I0,7S 

UJ 6.3 o- 29.6 
0.36 J I 0· 10.5 
30.6 I o- 548 
0.13 J 0.21 0-0.6 

UJ 0.52 0-2.1 
17100 21 0- 166,111 

3.9 I 0.8-12.0 
1.3 I 0-4.0 
1.6 J 2.1 0- 10.1 

3320 10.5 0-8,564 
1.8 0.52 0. 18.4 

4060 21 0-9,912 
42.6 I 0- 151.8 

u 0.1 0-0.2 
2.5 J 4.2 0-9.7 
853 524 0-2,531 

UJ 0.52 0-36.8 
u I 0· 1.8 
u 524 0-834 
R 0-6.2 

NAU 10.5 NA 
9.7 I 1.7-25.0 
7.7 2.1 0·20.7 

u 10 
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BORING 113-29 

Sample Interval (ft bgs) Dad<ground 

Chemical 14-16 20-22 30-32 40-42 50-51.8 Range111 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 7560 J 11.3 6030 J 22.~ 5290 J 10.9 4540 J 2 4080 II 596 • 10,796 
Antimony UJ 6.8 UJ 13.5 UJ 6.5 UJ 13. UJ 6.6 0 • 29.6 
Arsenic . 1.7 . . 0.~ .. 0.89 . . 0.5_(0 0.74 0.54 0.84 0.55 0.56 0.55 0 • 10.5 
Barium -- 'i9ib J' • t-·tJ '''l{'•'~.i'll:iJ''c.·,•:'-----D 130 J 1.1 90.1 J 2. 50.9 1.1 0 • 548 '·" ~ .. .. . . ··t---:;;=;-;l-~~r.--t---;~'I--..:...:.:.:.Jr.-;--+·--;;"3--7;-'m.--+--;;;'::ii.-~--.:::-....;,.:,;.......-Beryllium 0.49 0.23 0 . .31~ 0.45 0.16 J 0.2 U 0.4• 0.14 J 0.22 0 • o.6 
Cadmium U 0.5~ 1Q. 1.1 UJ 0.54 U 1.1 UJ 0.55 0 • 2.1 
Calcium 74700 22.~ :"i'i86Mil -~ 45.1 78500 21.8 124000 4~ 62000 21.9 0·166,119 
Chromium 6.1 1.1 3.6 2.3 4.7 1.1 3.9 2. 5.3 1.1 0.8 • 12.0 
Cobalt 2.2 1.1 1.9 J 2.3 1.4 1.1 2.2 2. I J 1.1 0 • 4.0 
Copper 3.8 2.3 2.7 J 4.5 1.7 J 2. 2.1 J 4.4 1.6 J 2.2 0 ·10.1 
Iron 55901 11.3 3570J 22.6 3610J IO.S 3320J 2 3440 II 0·8,564 
Lead 5.8 0.56 2.9 0.56 2.3 0.5 1.8 0.55 2 0.55 0 • 18.4 
Magnesium 3650 22.6 5330 45.1 5800 21.8 5150 44 5410 21.9 0 • 9,912 
Manganese 74.3 J 1.1 33.7 J 2.3 36.3 J 1.1 41.8 J 2. 36.7 1.1 0 ·151.8 
Mercury U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 0 • 0.2 
Nickel 8.3 4.5 5.6 J _9 4.6 4.4 4.5 J 8.8 4.1 J 4.4 0 • 9.7 
Potassium 2040 565 1290 1130 886 544 757 J IIOC 679 548 0 • 2,531 
Selenium UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 0 • 36.8 
Silver UJ 1.1 UJ 2.3 UJ 1.1 UJ 2. U 1.1 0 • 1.8 
Sodium U 565 U 113C U 544 U II OC U 548 0 • 834 
Thallium 0.12 J 1.1 UJ 2.3 UJ 1.1 0.13 J 1.1 R 0·6.2 
~- NA NA NA NA NAU II NA 
Vanadium 16.3 1.1 10.9 2.3 13.7 1.1 9 2. 9.7 1.1 1.7 • 25.0 
Zinc - 13.4 2.3 10.2 4.5 8 2. 8.6 4.4 7.8 2.2 0 • 20.7 

Acetone 6.3 J II UJ II U II U II 4.3 J II 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 
U =Not Detected J =Estimated Value UJ =Estimated Reporting Limit NA =Not Analyzed 
Results that are shaded and in bold are concentrations above the maximum background range. 
• Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations are in micrograms per kilogram (J.lg/kg) 
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BORING 113-30 

Sample Interval (ft bgs) Background1 l 

Chemical 14.5-16.5 20-21.3 30-32 40-42 50-52 Range 

Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. Result Qual. R.L. 
Aluminum 7330 J 11.2 3690 J 54.6 4680 J II 4240J 10. 3450 10.6 596- 10,796 
Antim(iny _______ w-- 6~ UJ 32.8 UJ 6.~ 

- UJ 6.4 UJ 6.3 0-29.6 
Arsenic--·------·--· - 1.6 ~ 0.82 0.55 0.54 J 1.1 0.55 0.54 0.34 J 1.1 0-10.5 
Barium ·--·m j·-- : 347dlJ . '•; 5.5 168 J 1.1 125 J 1.1 

-
26.8 1.1 0-548 1.1' 

Beryllium 0.48 0.22 u 1.1 u 0.2 u 0.21 u 0.21 0-0.6 ! 

Cadmium UJ 0.56 UJ 2. UJ -- 0.55 UJ 0.54 UJ 0.53 0-2.1 
Calcium 69200 22.3 : .. 2~9000 .... 109 100000 2 45100 21.4 14900 21.2 0 ·166,119 
Chromium 7.6 1.1 u 5.5 4.9 1.1 4.1 1.1 4.1 1.1 0.8- 12.0 
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Cobalt 2.9 1.1 u 5.5 1.4 1.1 1.4 1.1 1.3 1.1 0-4.0 
Copper 4.3 2. u 10.5 1.8J 2. 2.3 2.1 l.SJ 2.1 0. 10.1 
Iron 6560 J IU 2690 J 54.f 2960 J II 2830 J 10. 2710 10.6 0. 8,564 
Lead 5.4 2.8 1.9 0.55 2.1 0.55 1.4 0.54 1.2 0.53 0. 18.4 
Magnesium 4500 22.3 4450 10 7580 2 5720 21.4 4400 21.2 0-9,912 
Manganese 81 J 1.1 22.6 J 5.5 28.3 J 1.1 34.8 J 1.1 33.4 1.1 0-151.8 
Mercury u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 0-0.2 
Nickel •:. ':~23i9 4.5 u 21.8 3.7 J 4.4 3.8 J 4.3 3.1 J 4.2 0-9.7 
Potassium 2266 55 683 J 2730 729 550 887 535 707 529 0. 2,531 
Selenium UJ 1.1 UJ 1.1 UJ II UJ 1.1 UJ 1.1 0. 36.8 
Silver 

- UJ 1.1 UJ 5.5 UJ 1.1 UJ 1.1 u 1.1 0. 1.8 
Sodium u ss UJ 2730 u sso u 535 u 529 0-834 
Thallium UJ 1.1 UJ 2. UJ 1.1 UJ 1.1 R 0. 6.2 
Tin NA NA NA NA NAU 10.6 NA 
Vanadium 18.1 1.1 9.9 s.s 17.1 1.1 7.5 1.1 7.9 1.1 1.7. 25.0 
Zinc 13.7 2.:t 8.5 J 10,9 7.1 2. 7.8 2.1 6.1 2.1 0. 20.7 

Acetone u II 55 II u li 7.2 J II 5.2 J II 
(I) Woodward-Clyde. 1994. Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater, Cannon AFB, New Mexico. 

U = Not Detected J =Estimated Value UJ = Estimated Reporting Limit NA • Not Analyzed 

Results that are shaded and in bold are concentrations above the maximum background range. 

• Metals concentrations are in milligrams per kilogram (mglkg), organic concentrations are in microgra111s per kilogram (f.lg/kg) 
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SAMPLE CONCENTRATION ~ 
Qj COMPOUND CAF81 CAFB2 CAFB3 CAFB4 CAFB5 CAFB6 CAFB7 CAFB8 CAFB9 Q_AFB 1 0 CAFB 13 CAFB 14 a. Volatile Organic Compounds (EPA Mlllhod 11240) (ug/kg) 
Sl Chloromethane 11 u 10U 11 u 11 u 11 u 11 u 11 u 11 u 12 u 11 u 11 u 11 u 1. 
CD Bromomathana 11 u 10U 11 u 11 u 11 u 11 u 11 u 11 u 12 u 11 u 11 u 11 u 

VInyl Chloride 11 u 10U 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 11 u 11 u 
Chloroethane 11 u 10U 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 11 u 11 u 
Me1hylene Chloride 148 178 106 138 158 228 138 128 16 B 218 158 168 C') Acet:lne 9BJ 438 9BJ 188 258 128 258 1() BJ 13 B 11 u 11 u 2BJ 0 Carbon Disulfide 5U su 6U 5U BU su su su BU su su 5U ::s 
1,1-0IChbl'oethene su su 6U su 6U 6U su 5U 6U 6U su 5U :::!! 

"'' (J) 1,1 -Dict'boethane 5U 5U 6U su 6U su 5U 5U 6U su su su 3 0 1,2-Diehbroelhene (total) su su 6U su 6U BU 5U su 6U 6U su su 1!.1 c Chloroform su su 6U su 6U BU su 5U 6U BU su su :::!: "'' 1,2-Dichbraethane su su 6U su BU 6U su 0 0 su 6U 8U su 5U tl) "C 2-Butanone 11 u 10J 11 u 1J 1 J 11 u 11 u 11 u 12U 1 J 11 u 11 u ::s -1 .. 1!.1 1!.1 1!.1 -<C 1,1, 1 - Trlctioroathane 5U su 8U su 6U BU su su 6U su su 5U 0 ::s C' -1 tl) Carbon TetraChloride 5U su 8U su 6U 8U su su 6U su su 5U "C c. Ci) 
C') ...Jo. VInyl Aceta1e 11 u 10U 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 11 u 11 u I 

(,.,) OJ CJ1 0 0 BromodlchloJOmethS"Je 5U su 6U su 6U 6U su su 6U su su 5U (,.,) 1!.1 I 
...Jo. "'' ..... 1,2-Dichbropropane 5U 5U 6U su 6U su su su 6U 6U su 5U 0 1!.1 '0 

~ 
0 .: CJ1 cla-1,3-Dichloropropene 5U 5U 6U su 6U 8U su su su 8U su 5U f 
"' ...Jo. Trlchbroethene su 5U 6U su 6U 6U su su 6U 8U 5U su "' CD 6U su su 0 Olbtomochbromethane su su 6U 5U su 6U su su 5U (J) "' CD 5 1,1,2-Trlchloroathana 5U 5U su su BU BU 5U su 6U 6U su 5U 1!.1 :;, CJ1 ;; 

Benzene 5U su su su BU 8U 5U su 6U su su su 3 Y> 

~ trans-1,3-0ichloc'Opropana su 5U 6U su 6U su su su 6U 6U su 5U '0 I 

Ci) :;, 
Bromoform 5U 5U 6U su 6U 8U su su 6U su su su ~ 

Ill ~ 4-Mathyi-2-Pamanona 11 u IOU 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 1 J 11 u "' 2-Haxanone 11 u 3BJ 11 u 11 u 11 u 11 u 11 u 11 u 12U 11 u 2BJ 11 u < 
5 Tstrachbroathene 5U 5U su su 6U su 5U su 6U su su su ~ 1,1,2,2-Tetrachloroethane 5U 5U su su su su 5U su 6U 6U su su :'.. ., Toluene 1 J 3J 6U su 6U 6U 5U su 6U 6U su 5U "0 cr Chlorobanzena su 5U 8U su 6U su su 5U 6U. 6U su su 's. ., Ethylbenzena 2J 4J 6U 5U su su 5U 5U 6U su 5U 5U a. Styrene 5U 6U 6U su 6U au 5U su 6U 6U 5U 5U 0 
9- Xylene (btal) 3J 12+ 6U 5U 6U au 5U su 6U 6U 2J 5U ;;; 
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SAMPLE CONCENTRATION a. COMPOUND CAFB1 CAFB2 CAFB3 CAFB4 CAFBS CAFB6 CAFB7 CAFB8 CAFB9 CAFB1!!____CAFB13 CAFB14 
~ Samlvolattle Organic CompotM1dS (EPA Method 8270) (ug/kg) 

~ Pherol 3SOU 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U bls (2 -Chloi'Oall"f/Q Ether 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U 2-Chloropherol 3SOU 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700 u 1 ,3-Dlchbrobenzena 3SOU 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U (") 1 ,4-Dtchbrobenzenl 3SOU 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U 0 Benzyl Alcohol 3SOU 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ::I ..... 1 ,2-Dtchbrobenzene 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ""' en 2-Mettylpherol 350U 340U 370U 360U 370U 370U 380U 360U 380U 730U 1700U 1700U 3 0 2,2' -oxybls (1-Chlot"Opi'OpiWle) 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U I» c: 4-Mettylphenol 350U 340U 370U 360U 370U 370U 360U 380U 380U 730U 1700U 1700U .... ""' (5' 0 N-Nitroso-01-n-P10pylamlna 350U 340U 370U 360U 370U 370U 360U 380U 380U 730U 1700U 1700U ::I -f Cl> ""0 Hexachbroethana 350U 340U 370U 360U 370U 370U 360U 3SOU 380U 730U 1700U 1700U .. I» 
I» I» -CO Nitrobenzene 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700 u c ::I C" -1 Cl> lsophorone 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ""0 c. Cl> 1\,) 2-Nitropheool 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U f700U 1700 u I (") w m CJ1 0 0 2,4-Dlmethytphenol 350U 340U 370U 360U 370 u 370U 360U 360U 380U 730U 1700U 1700U w I» I 

..II. ""' ..... Benzoic Acid 1700U 1700U 1800U 1700U 1800 u 1800U 1800U 1800U 1900U 3600U 8500U 8400U 0 I» 0 "C CJ1 bla (2-Chloroeltl:lxy) Methane 3SOU 340U 370U 360U 370U 370U 38lU 360U 380U 730U 1700U 1700U ~ f .: 
::::!! <D ..II. 2,4-Dichbrophenol 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U "' c.o 1 ,2,4-Trtchlorobenzene 350U 340U 370U 360U 370U 370U 360U 380U 380U 730U 1700U 1700U en 

0 

"' c.o 5" Naph.,alene 350U o45J 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U I» :J CJ1 

3 
5' o4-Chloroanlllne 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U "' ~ Hexachbrobutedlena 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U "C I 
:J 4-Chtoro-3-Methytphenot 350U 340U 370U 360U 370 u 370U 360U 360U 380U 730U 1700U 1700U Ci) ~ 2-Mettylnllphthlllene 3SOU 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U (/) ~ Hexachbrocyclopentadlene 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700 u < 
5 2,4,6-Trlc:Horophenol 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ~ 2,o4,5-Tl1chloroph«<oo 1700U 1700U 1800U 1700U 1800U 1800U 1800U 1800U 1900U 3600U 8500U 8400U "0 

2-chloronaphthalene 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ro 
"0 2-Nitroanlllna 1700U 1700U 1800U 1700U 1800U 1800U 1800U 1800U 1900U 3600U 8500U 8400U 
CT 

Is. Dlmethytpthalate 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U "' Aoenaphthylene 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U a. 
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AI SAMPLE CONCENTRATION a COMPOUND CAFB1 CAFB2 CAFB3 CAFB4 CAFB5 CAFB6 CAF87 CAFB8 CAFB9 CAFB10 CAF813 CAFB14 
~ 2,6-Olnltrololuane 350U 340U 370U 3SOU 370U 370U 360U 360U 380U 730U 1700U 1700U 
~ 3-Ntt!Oanllne 1700U 1700U 1800U 1700U 1800U 1800U 1800U 1800U 1900U 3600U asoou 8400U 

Acenapntiene 350U 340U 370U 360U 370U 370U 360U 360U 380U 86J 1700 u 1700U 
2,4-0inltropi\Bnol 1700U 1700U 1800U 1700U 1800U 11100 u 1800U 1800U 1900U 360DU 8500U 8400U 4-NI1rophenol 1700U 1700U 1800U 1700U 1800U 11100 u 1800U 1800U 1900U 360DU 8500U 8400U C') Olban210furan 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U 0 2,4-0inltrotoluana 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U :::s Dlethylphthalata 350U 340U 370U 380U 370U 370U 360U 360U 380U 730U 1700U 1700U ::::!! .., 

CJ) 4 -ChlorOphanyl-phel'r)'lelher 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U 3 0 Fluorane 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U £II r:: 4-Nltroanlllna 1700U 1700U 1800U 1700U 1800U 1800U 1800U 1800 u 1900U 3600U 8500U 8400U -.., 
4,6-0inltro-2-Mathylphenol 1700U 1700U 1800U 1700U 1800U 1800U 1800U 11100 u 1900U 3600U 8500U 8400U o· (") 

en "'C N-Nitrosodlphenylamlna (1) 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U :::s 
"""" £II 4-Bromophenyl-phanytathar 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U c £II £II -CC HaxachtMobenzena 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U :::s C" 

"""" 
en "'C c. CS' Pent!Chlorophenot 1700U 1700U 1800U 1700U 1800U 1800U 1800U 11100 u 1900U 3600U 8500U 8400U I ("') c,.) 

Phenanthrene 350U 340U 370U 360U 120J 370U 360U 380U 380U 760 1700U 1700U 
c,.) OJ 01 0 c,.) £II I a Anthracene 350U 340U 370U 360U 370U 370U 360U 360U 380U 230J 1700U 1700U """" 

.., 
(") 

£II 0 "C 01 01-n-Butylphthalate 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U ~ 
~ .: 

Fluoranllene 350U 340U 370U 360U 140J 370U 360U 360U 380U 1100 1700U 1700U ::::!! 
"' """" Pyrena 350U 340U 370U 360U 120J 370U 360U 360U 380U 1400 250J 1700U 
Ol 

CD 
CJ) 

0 

~ CD Butylbenzylpht!Wata 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U £II ::> 01 3,3' -Oiehlorobenzldlne 710U 690U 740U 720U 730U 730U 730U 730U 770U 1500U 3500U 3500U 3 5' 
U> 

Benzo(a)Anthracena 350U 340U 370U 360U 60J 370U 360U 360U 380U 740 1700U 1700U a\ "C I 
::> Chrysena 350U 340U 370U 360U 61 J 370U 380U 360U 380U 640J 1700U 1700U CS' ~ bls(2-Ethylhaxyi)Phthlllate 38U 340U 45J 49J 370U 52J 42J 70J 380U 730U 1700U 1700U (/) 

~ 01-n-Octyl Phthalate 350U 340U 370U 360U 370U 370U 360U 360U 41 J 730U 1700U 1700U s. Benzo(b)Fiuoranthene 350U 340U 370U 360U 370U 370U 360U 360U 380U 440J 1700U 1700U 5 
Benzo(k)Fiu:lranthene 350U 340U 370U 360U 370U 370U 360U 360U 380U 470J 220J 1700U ~ 

~ Benzo(a)Pyrena 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U Q) 

lndeno(t,2,3-cd)F'yrena 350U 340U 370U 360U 370U 370U 360U 360U 380U 230J 1700U 1700U 
"0 

I~ Olbenz(a,h)Anthracena 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U 
Q) Benzo(g,h,QParytena 350U 340U 370U 360U 370U 370U 360U 360U 380U 730U 1700U 1700U b. 
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~I SAMPLE CONCENTRATION 
COMPOUND CAFB1 CAFB2 CAFB3 CN'B4 CAFB5 CAFB6 CAFB7 CAFB8 CN'B9 CAFB10 CAFB13 CAFB1~ 

PestlcldeaiPCBI (EPA Method 8080) (ug/kg) 
alpha-BHC 1U 1 u 1 u 1U 1 u 1U 1 u 1 u 1U 1 u 1U 1 u 0 
gamma-BHC Olndane) 1U 1 u 1U 1U 1 u 1 u 1 u 1 u 1 u 15 U* 1U 1 u 0 
beta-BHC 2U 2U 2U 2U 2U 2U 2U 2U 2U 35 u• 2U 2U :::::1 
hlprachbr 1 u 1 u 1U 1U 1 u 1 u 1 u 1 u 1 u 2 u• 1U 1 u :::!! 

"'' (J) dllta-BHC 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3 0 81ct1n 1U 1 u 1 u 1U 1 u 1 u 1U 1 u 1U "'u• 1 u 1 u C) c heptachlor epoxlde 32U 31 u 33U 32U 33U 33U 33U 33U 35U 33U 32U 32U e. 
"'' endoaulfan I 5U 5U 6U 5U 6U 6U su 5U 6U 6U 5C su 0 0 
C'D "C ODE 1 u 1 u 1 u 1U 1 u 1U 1 u 1 u 1 u 3.7C 2.3U 1 u :::::1 ---4 .. C) 

dlaldrtn 1 u tU 1 u 1U 1 u 1U 1 u 1U 1 u 1 u 1 u C) C) 
-<C 1 u c :::::1 C" 
-1 C'D endrln 2U 2U 2U 2U 2U 2U 2U 2U 2U 4 U* 2U 2U "C c. CD ODD 4U 4U 4U 4U 4U 4U 4U 4U su 4U 4U 4U I 
0 -'=" andosulfanll tU 1 u 1 u 1U 1 u 1U 1U 1 u 1 u 2 u• 1 u 1 u w tD CJI 
0 0 w C) I 

"'' ...... DDT 4U 5.2C 4U 4U 4U 4U 4U 4.2U su 4U 8.8C 4-U 0 ~ 

0 "!' CJ1 endrln aldehyde au 8U 9U 9U 9U 9U 9U 9U 9U 9U 8U 8U ~ 
C) 

;: endosulfan sulfate 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u <D ...II. 
methoXyChlor 64U 62U 67U 65U 66U 66U 65U 65U 69U 67U 64U 63U 0> <0 0 (J) "' <0 chlordane (teehncaQ su su 6U 5U 6U 6U su 5U 6U 33U* 14 + 5U 5 C) 

" CJI lo)(IIJlhenl 65U 82U 89U 86U 88U 88U 87 u 87U 92U 89U 85U 84U ;; 3 "' PCS-(Aioclor)-1221 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u ~ 'C 
I Pea-(Aroclor)-1016 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u CD ~ PCB-(Aroclor) -1232 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21U 21 u t/1 
~ PC8- (Aroclor) -1242 21 u 21 u 22U 22U 22U 22U 22U 22U 23U 22U 21U 21 u 
< PC8-(Aroc:lor)-1248 21 u 21U 22U 22U 22U 22U 22U 22U 23U 22U 21 u 21 u 5 PC8-(Aioclor)-1254 42U 41 u «U 4-SU 44U 44U 44U 4~U 48U 44U 42U 42U "' Ill PCB-(Aroclor)-1260 42U 41 u «U 43U «U 44U «U 44U 48U «U 42U 42U :>.. 
Ill 
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~I SAMPLE CONCENTRATION 
COMPOUND CAFB1 CAFB2 CAFB3 CAFB4 CAFB5 CAFB6 CAFB7 CAFB8 CAFB9 CAFB10 CAFB13 CAFB14 
Mea..ls (EPA Methode 8010 & 7471) (mg/lcg) 

Antimony 8+ 7+ 6U 6+ 6U 8+ 6+ su 6U 6U su 26U 0 Arsenic 9U au 9U 9U 9U 9U 9U 9U 9U 9U 9U 42U 0 
Barium 98.5+ 164 + 179+ 73.8 + 74.6+ 60.7 + 122 + 83.7 + 524 + 136 + 388+ 225+ ::::s 

:! Beryl Hum 0.9+ 0.8 + 0.7+ 0.7+ 0.8 + 0.8 + 0.8 + 0.8 + 0.4 + 0.7 + 0.6 + 0.7 + .., 
CJ) Cadmium 0.5 u o.su o.su o.su 0.6U 0.6U 0.6U 0.6 + 0.6U 0.7 + 0.5 + 2.6 + 3 0 Chromium 17 + 14 + 11 + 13 + 13 + 14 + 21 + 15 + 8+ 13 + 12 + 13 + Dl -r:: Copper 16 + 10 + 8+ 13 + 10 + 9+ 10 + 9+ 4+ 12+ 9+ su (5' 
.., 
C') Iron 15500 + 13500 + 11000+ 12400 + 12300 + 13400 + 12800 + 13400 + 4100 + 11200 + 10200 + 10600 + ::::s -1 en "0 Mang~r~8!ill 177+ 226+ 200+ 177+ 194 + 217 + 194 + 198 + 54.8 + 185 + 198 + 174+ Dl Dl 
.. Dl 
-tO Nlckal 11 + 11 + 10+ 17+ 12 + 11 + 12+ 12 + 6+ 10 + 8+ 11 + c ::::s cr -1 en Potassium 2540+ 2340 + 1940+ 2410 + 2380+ 2400 + 2700+ 2700 + 1150 + 2180+ 1900+ 2160+ "tJ c. ;-

I 0 CJ1 Selenium 9U 9U 10 u 10U 10U 10 u 10U 10U 10U 10 u 10U 48U (..) tJJ CJ1 0 0 Silver 0.5 u o.su 0.8+ 0.5 u o.s + 0,6 + 0.8 + 0.5 u 3.2+ 1.1 + 1 u 2.6U (..) Dl I 

C') ...Jo. 
.., 

'""' Sodium 134 + 99+ 116 + 143 + 107+ 92+ 124+ 175 + 109 + 75 + 131 + 118 + Dl 'C 

"' 
D CJ1 Thallum 24+ 32+ 19 + 17+ 22+ 16 + 21 + 21 + 14 u 13 u 20+ 63U :! ~ 

...Jo. Vanadium 30+ 25+ 21 + 21 + 21 + 23+ 26+ 24+ 15 + 23+ 21 + 25+ 
<D 

"' t.C Zinc 76.6 + 50.9+ 20.9 + 111 + 22.7 + 24.2 + 91.9 + 30.2+ 11.6 + 47.8 + 31.5 + 27.4 + CJ) 
0 

"' t.C 
1 + 1 u 1 u 1U 6U Dl 

5 Molybdenum 1U 1 u 1U 1 u 1 u 1 u su ::> CJ1 
3 

5' MIK"t:ury 0.14 + 0.1 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.11 u 0.12U 0.11 u 0.11 u 0.1 u "' 
'C 

a; Lead 22+ 25+ 21 + 12 + 13 + 15 + 35+ 14 + 29U* 52+ 21 + 26 u• I 
::> ;-~ 

Total Pftoleum Hydrocarbons (EPA Methods8015 Modlftad & 418.1) (mg/kg) til ~ 
< TPH (diesel fual) 5U 11 + su 5U su 5U 5U 5U 5U 12 + 5U su 5 TPH (JP-4) 5U 16 + su su su 5U su 5U su su su su ~ 
"0 TRPH -408+ 181 + 295+ 162 + sou 495 + 332+ 311 + 1380 + 162 + 577 + 177 + it 
"0 
0" 
I 
:s. ., 
c. 
0 

2;: 
"' L 
c: 
6 
0 

0 .... ;::: 
:» 

co = =" I -CD .j:::. 

en 0\ 



Seymour Johnson AFB 

TABLE3-3 

GROUNDWATER ELEVATIONS 
DURING STATIC, INTERMEDIATE DRAWDOWN,AND STEADY STATE CONDITIONS 

TOC 
Monitoring Elevation 

Well (ft, MSL) 
EXW1 85.74 

ETMW1 87.64 
ETMW2 88.09 
ETMW3 91.28 
ETMW4 90.63 
ETMWS 86.87 

PZ1 88.61 
PZ2 86.27 
MW1 85.88 
MW6 85.73 

MW9D 90.98 
MW10D 91.79 
ASMW1 94.98 

SG1 82.16 
SG2 80.64 

NOTES: 
TOC ~top of casing 
MSL =mean sea level 
It~ feet 
BTOC ~below top of casing 
TOC elevations taken from ? 

STATIC CONDITION 
June 2922000 {11:30) 

Depth to Groundwater 
Water Elev. 

(f!z BTOC) (f!z MSL) 
8.75 76.99 
10.98 76.66 
11.43 76.66 
13.80 77.48 
13.53 77.1 
10.51 76.36 
12.16 76.45 
9.04 77.23 
9.39 76.49 
9.57 76.16 
13.38 77.6 
11.88 79.91 
17.35 77.63 
5.52 76.64 
5.42 75.22 

INTERMEDIATE DRA WDOWN MAXIMUM DRA WDOWN 
June 3022000 (08:30) Jull: 0222000 (17:15) 

Depth to Groundwater Depth to Groundwater 
Water Elev. Drawdown Water Elev. 

(f!z BTOC) (ft,MSL) (ft) (f!z BTOC) (f!z MSL) 
9.50 76.24 -0.75 10.96 74.78 
11.67 75.97 -0.69 12.43 75.21 
12.10 75.99 -0.67 12.30 75.79 
13.87 77.41 -0.07 13.98 77.3 
13.69 76.94 -0.16 13.83 76.8 
10.71 76.16 -0.20 10.89 75.98 
12.50 76.11 -0.34 12.65 75.96 
9.18 77.09 -0.14 9.26 77.01 
9.62 76.26 -0.23 9.51 76.37 
9.68 76.05 -0.11 9.77 75.96 
13.45 77.53 -0.07 13.58 77.4 
11.83 79.96 0.05 11.97 79.82 
17.39 77.59 -0.04 17.46 77.52 
5.66 76.5 -0.14 5.55 76.61 
5.53 75.11 -0.11 5.45 75.19 

Drawdown 
(ft) 

-2.21 
-1.45 
-0.87 
-0.18 
-0.30 
-0.38 
-0.49 
-0.22 
-0.12 
-0.20 
-0.20 
-0.09 
-0.11 
-0.03 
-0.03 

q:\m9602\u\ot29-tm1\(ot29-GW elev. lbi]TABLE 3-3/7/12100 
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Table 5-1b 

Profile Samples 

DP-33 

Tables 

SAMPLE CONCENTRATION 
COMPOUND CAFB11 CAFB12 

TCLP Volatile Organic Compounds (EPA Method 8240) (mg/L) 

Benzene 0.025 U 
Carbon Tetrachloride 0.025 U 
Chlorobenzene 0.025 U 
Chloroform 0.025 U 
1 ,2-dichloroethane 0.025 U 
1, 1-dichloroethene 0.025 U 
Methyl ethyl ketone 0.050 U 
Tetrachloroethane 0.025 U 
Trichloroethane 0.025 U 
Vinyl chloride 0.025 U 

TCLP Semivolatile Organic Compounds {EPA Method 8270) (mg/L) 

Total Cresols 0.04 U 
1,4-dichlorobenzene 0.04 U 
2,4-dinitrotoluene 0.04 U 
hexachlorobenzene 0.04 U 
hexachloro-1,3-butadiene 0.04 U 
hexachloroethane 0.04 U 
nitrobenzene 0.04 U 
pentachlorophenol 0.20 U 
pyridine 0.40 U 
2,4,5-trlchlorophenol 0.20 U 
2,4,6-trichlorophenol 0.04 U 

TCLP Pesticides (EPA Method 8080) (mg/L) 

lindane 
Heptachlor 
Heptachlor epoxide 
Endrin 
Methoxychlor 
Chlordane 
Toxaphene 

0.008 u 
0.001 u 
0.001 u 
0.004 u 
o.osu 

0.006 u 
0.1 u 

0.025 u 
0.025 u 
0.025 u 
0.025 u 
0.025 u 
0.025 u 
0.050 u 
0.025 u 
0.025 u 
0.025 u 

0.04U 
0.04U 
0.04 u 
0.04U 
0.04 u 
0.04U 
0.04 u 
0.20U 
0.40 u 
0.20U 
0.04U 

0.008 u 
0.001 u 
0.001 u 
0.004 u 
o.osu 

0.006 u 
0.1 u 

U - Not detected (cone. is detection limit) * - Elevated detection limit + - positive result 

1/RS Greiner Woodward Clyde 

Page 1 of2 

Source: IT Corp., 1995 

Q:IM96021nn\hswa_nfrap\rev1\nfrap1apb_v1b.doc\12-Jui-OO /OMA B-4 7 
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COMPOUND 

Table 5-1b 

Profile Samples 

DP-33 

Tables 

SAMPlE CONCENTRATION 
CAFB11 CAFB12 

TClP Metals (EPA Method 601 0) (mg/l) 

Antimony 0.25 U 0.25 U 
Arsenic 0.08 U 0.08 U 
Barium 1.3 + 1.2 + 
Beryllium 0.002 + 0.003 + 
Cadmium 0.005 U 0.006 + 
Chromium 0.03 + 0.03 + 
Copper 0.02 + 0.02 + 
Iron 0.26 + 0.32 + 
Manganese 1. 7 + 2 + 
Nickel 0.1 U 0.1 U 
Potassium 4 + 4 + 
Selenium 0.45 U 0.45 U 
Silver 0.034 + 0.028 + 
Sodium 115 + 207 + 
Thallium 0.6 U 0.6 U 
Vanadium 0.01 U 0.05 U 
Zinc 0.29 + 0.24 + 
Molybdenum 0.05 U 0.05 U 
Mercury 0.0002 U 0.0002 U 

TCLP Total Petroleum Hydrocarbons (EPA Methods 8015 Mod. & 418.1) 

TPH (diesel fueQ {ug/L} 125 U 125 U 
TPH (JP-4) (ug/L) 125 U 125 U 
TRPH (mgll) 3 + 2 + 

IJRS Greiner Woodward Clyde 

Page 1 of 2 

Source: IT Corp., 1995 

Q:IM9602\nnlhswa_nfraplrev11nfrap1apb_v1b.doci12·Jui·OO /OMA B-48 
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COMPOUND 

Table 5-1c 

Confirmation and Profile Samples 

DP-33 

SAMPLE CONCENTRATION 

Tables 

CAFB15 CAFB16 CAFB17 

Total Petroleum Hydrocarbons (EPA Method 418.1) 

TRPH (mg/L) 54U 893 + 54110 + 

URS Greiner Woodward Clyde 

Page 1 of 1 

Source: IT Corp., 1995 

Q:\M96021nn\hswa_nfraplrev1\nfrap1 apb_ v1 b.doc\ 12-Jul-00 /OMA B-4 9 



~ il 
~ .. 
('!j ... ::;· -~ 1:1 
~ -a ~ ~ a Volatile Organic Compounda Semtvotatlla Organic Compounds 

i 
(EPA Melhod 11240) (ug/ll:g) (EPA Malhad 8270) (ug/kg) 

Chloromethane 10 u Phenol 340U 2,6-Dinltrotoluene 340U 
~ Bramomethane 10U bls (2-ChloroetiTfQ Ether 340U 3-Nhroanlllne 1000 u 

VInyl Chloride 10 u 2-Chlorophenol 340U Acenapl"thene 340 u 
Chtoroelhane 10 u 1 ,3-0ichlaobenzena 340U 2,4-0inltrophenol 1000 u 
Methylene Chlortda 5U 1 ,4-Cichlorabanz:ene 340U 4-Nitrophenot 1000 u 
Acetone 6BJ Benzyl Alcohol 340U Clbenz:oturan 340U 
Carbon OlsUIIde 5U 1,2-0ichtorobenzene 340U 2,4-Dinllrotoluene 340U 
1,1-Dichloroethena 5U 2-Methytphenol 340U Dlethylphlhalate 340U 

(/) 1, 1-Dichlaroethllne 5U 2,2' -oxybla (1-Chlaropropane) 340U 4-Chlorophenyl-phenylether 340U 
0 1 ,2-Dich laoethene (totaQ 5U 4- Methyl phenol 340U Fluorene 340U 
c Chloroform 5U N-NIIroaa-01-n-Propytamtne 340U 4-NitroeniHne 1000 u ... 1,2-CichiOI'OIIIhllne 5U HaxiiChloroethana 340U 4,6-0lnllro-2- Mathytphenot 1000U OJ (') 

2-8U11nona 10U Nitrobenzene 340U N -NIIrOIIOdlphenylamlne (1) 340U ~ (t) 1J (') -1 .. 
~ 1,1,1 -Tr\chloroetnane 5U lsophorone 340U 4-Bromophenyl-phenyletller 340U ~ ~ _(Q Carbon T etrachiO!Icle 5U 2-Nitrophenol 340U HIIXIIchtorobanzane 340U c ~ C" -1 (t) VInyl Acetate tOU 2,4-Dimeth~enol 340U Pentachlorophenol 1000U 1J (t) 

I (') ....llo Bromodlchloromelh- 5U Benzoic Acid 1000 u Phenanthrene 340U w (/) 01 0 0 1 .2-Dk:hloropropane 5U bll (2 -Chloroelhoxy) Methane 340U Anthracene 340U w ~ I ... - 3 ....llo 
"C cls-1,3- Clchloropropene 5U 2,4-0ichlorophanal 340U Dl-n-Butylpl11halate 100 J c. 0 .: 1'1.) 

Trichloroethane 5U 1,2,4-Trteliorobenzena 340U F luoranthene 340U "C f: en-<0 ....llo Olbromochloromethana 5U Naphtha!- 340U Pyrena 340U "' CD 1,1.2-Trichloroethane 5U 4-Chbrollllllna 340U Butyll)enzylphthalate 
0 

340U "' CD 5 Benzene 5U H axachlorobutadlane 340U 3,3' -Dichlorobenzldlna 340U ~ 01 
trans-1,3-Dlchloropropena 5U 4-Chbro-3-Methylphenol 340U Benzo(a)Anthracene 340U 

I~ Bromoform 5U 2-Melhylnaphthalene 340U Chrysene 340U 
::> 4- Methyi-2-Pentanone 10 u Hexachlorocyctopentadlene 340U bls(2-EthytlexyQPhthalate 340U ~ 2-Hexanone tOU 2,4,6-Trlchlorophenol 340U 01-n-Octyt Phthalate 340U ~ T etrachloroethaoe 5U 2,4,5-Trlchlorophenol 1000 u Benzo(b)Fiuoranltlene 340U < 

1,1 .2.2-Tetrachloroethane 5U 2-Ctdoronaphthalena 340U Benzo(k)Fiuoranthene 340U 5 
~ TolUene su 2-N llroanlllne tax> u Benzo(a)Pyrene 340U 
~ Chlorobenzena 5U Olmethylpthalate 340U lncleno(1 ,2,3-cd)Pyrena 340U ., 
u Ethylbenzane 5U Acenaphtnylene 340U Clbenz(a,h)Anthracena 340U CT 
I Styrene 5U Benz-o(g,h,QPerytena 340U 5. 
CT Xylene (totaQ 5U c. 
0 

~ 
t 
c 
b 
0 

0 
;:: 

ooo4 )> = tti =' -I 

CD Vl 
0 en 



~ !; 
C) 

.... 
~ 

... 
s· -~ Ill 
~ Pestlcldes/PCBs Metals (EPA Methods 6010 & 7471) (mgllcg) ~ & (EPA Method 8080) (ug/lcg) 
~ a. alpha-BHC 1U Antimony 25U 

~ gamma-BHC (lindane) 1 u Arsenic 40U 

i- beta-BHC 2U Barium 450 + 
heptachlor 1 u Beryllium 0.6 + 
delta-BHC 3U cadmium 2.5 u 
aldrin 1 u Chromium 14 + 
heptachlor epe»dde 30U Copper 5U 

en endoaulfan I su Iron 6760 + 
0 ODE 1 u Manganese 86.2 + c: .., 

dieldrin 1 u Nickel 13 + 
llJ 

(') ~ -1 
~ "'C endr1n 2U Potassium 1990 + • • Cl ~ Cl 

-CO 000 4U Selenium 45U c :::!l C" 

-1 ~ "'C - -- ~ 

() N endosutfan II 1 u Silver 2.5U w en Ul 

0 0 DDT 4U SodkJm 156 + W Jll I 

.., ..... 3 ...a. 

0 -p N endrtn aldehyde au Thallium 60U , 0. 

i: CD" 
10 ...a. endosuHan sulfate 20U Vanadium 16 + 
m co 0 

~ co methoxychlor 60U Zinc 21.6 + 
~ 

(JI 

II> chlordane ~ec:hnlcal) su Motybderun 5U 
~ 
I 

" toxaphene aou Mercury 0.1 u 
~ 

~ PCB-(Arocl~-1221 20U Lead 27U 
< PCB-(Aroclo~-1018 20U 5 
~ PCB- (Arocklf) -1232 20U Total Petroleum Hydrocarbons 
'3. ., 

PCB- (ArociOfl-1242 20U (EPA Metnods 8015 Mod. & 418.1) (mw'kg) 
"0 a 
l:s. PCB-(Aroclol?-1248 20U 
C" 
c. PCB- (Aroclor) -12&4 40U TPH (diesel fue0 su 
0 
S!-

~ POB-(Aroclor) -1260 40U TPH (JP-4) su 
~ TRPH 54U 
6 
0 

0 
;:: 

... 
}> = 
t::O 

=--
I 

C'D 
VI _. en 
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BOREHOLE 
NUMB.ElL 

1 

2 

3 

Table 6-1a 

Concentration (IJg/kg) of VOCs 

SWMU7 

:··.--···.··. CHEMICAL .. 
·cAN"No:N'".,,., , .. ,,,, ... 'I>Emt· 

·.· .. l Fl· 
. . "'·' ' 

... 

..... Nur.:DJE.K ·.:· .- .. : .. :·. (ft:~J TOLUENe·_ ACEToNE 
. ········· .. : · TRi.CHLOitOE'rHA.Nt . ... . .. . .... 

CAN007-l291-Q31A Surface 15J lOUJ 51 
CAN007 -129l-Q32C 5.0 20J (RE) 40 (RE) llU 

CAN007 -l291-Q32C 5.0 llJ llU 

CAN007-1292-Q31A Surface llU llU llU 

CAN007-1292-Q32C 5.0 IIU llU llU 

CAN007-1293-031A Surface 61 lOUJ IOU 
CAN007-1293-Q32C 5.0 llU 24J llU 

Tables 

·-

-_.,,ri.ENE . 

7J 
llJ (RE) 

llU 

llU 
llU 

lOU 
llU 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 

rejected. 

J = estimate u = not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 

RE = laboratory repeat 

Source: LRL Sciences, Inc., 1993 

URS Greiner Woodward Clyde O:IM9602\nnlhswa _ nfrap\rev1 \nfrap 1 apb _ v1 b .doc\ 12-Jul-00 IOMA B-52 



~ 
~ 
a) ::· 
9: 
~ a 
2i a. 
i 
II' I 

CJ) 
0 
r:::: .., 
0 
!T! 
r-
:::0 
r 
CJ) 
~. 
CD 
::J 
0 
CD 0 t/1 '-'" ;:: ~ 

"' ::J "' 0 

0 ~ 
" " 5' ..... '" (0 ~ 

(0 ~~ 
(N 

~ 
CD 
< 
5 
iii' 
~ 
Ql 

"0 
CT 

l:s. 
CT 
a. 
0 

~ 
~ 

~ 
0 
;:: 
)> 

to 
I 

VI 
w 

BOREHOlE SAMPIZ SAMPIZ 

NIJMBER NUM!IER DEn'H ARsENic CHKQ~ MER,CIJR.Y -Nicm. 
(CAN007-129) (feet} 

I J-021A 0 5.2 J 38.7 J 0.01 u 8.1 
J-0228 2.5 2.7 J 8.1 J 0.00 u 8.2 
1..023C s 2.1 J s.s J 0.01 u 7.3 

(QAD) 1·121C 5 3.1 UJ 8 0.2 
(QCD) 1-&21C s 2.2 J s.s J 0.01 u 7.1 

1-0240 10 0.98 J 6.5 J 0.01 u 7.5 

2 2-021A 0 31.8 J 20.6 J 0.01 u 1.5 
2-0228 2.5 13.6 1 7.6 J O.D2 u 8.2 
2-023C s J.l 1 8 0.02 u 9.8 
2..0240 10 4.3 1 5.2 J 0.02 u 7.8 

3 3..021A 0 4.8 1 15.6 1 0.01 u 7.5 
3-022B 2.5 2.8 J 6.3 I 0.07 u 6.3 
3-023C 5 3.3 I . 3.6 I O.D2 u 6.4 
3..0240 10 4.4 I 5.3 I 0.01 u 7 

Background (95% UCL) (1) 15.50 1250 0.!3 9.00 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates a.nd estimated value. 
UJ indicates the compound was analyzed !or but not detected. The sample qulltltification limit or reported detection limit is an estimated quantity. •R indlcate! that the data was rejected because of quality control measures. 

Boldface indicates • detection above tbe 95'10 ua. background level. 

Only data for metals detected above background it presented. 

(1) Baekg~und ~'!i1 described in_:le.:_tion I. 7. 
~-~ 

(") 
0 
::J 
0 CD 
::J 

I -.., 
~ 
0 
:::::s -4 CJ)-D) 

::E 3 2:: 
s:;CftCD 

" en c: (Q I - ..... ....... 
0 C" ..... 
-4 
0 -e!.. 
s:: 
CD -e!.. 
t/1 

-

II; .. 
"' -Ill 
~ 
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No. 

(ft.) 

8 ows 

2 8 ows 

3 8 ows 

4 8 ows 

5 8 ows 

6 8 ows 

7 8 

ND indicates non-detect 
NT indicates not tested 

Table 6-2a 
Summary of Soil Sample Results 

SWMU7 

SUMMARY OF 7 SOIL SAMPLE 
RESULTS 

ppm ppm ppm 

ND <20 10 

ND <20 <10 

ND <20 <10 

ND <20 <50 

ND <20 <50 

• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 

URS Greiner Woodward Clyde Q:IM96021nn\hswa_nfraplrev1\nfrap1apb_v1b.doci12·Jui·OO /OMA B-54 
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Table 6-2b 

Maximum Soil Sample Concentrations 

SWMU7 

Tables 

SWMU 7 Maximum Soil Sample Concentrations 
Sample Total Metals 

No. mg/Kg 

Arsenic 

7 Barium 
Chromium 
Nickel 
Lead 

N - noncarcmogemc 
C -carcinogenic 

<3.0 
215 
6.8 
8.4 
6.7 

TCLP Metals 
mg/L 

<0.40 
0.7 
0.04 
NT 
<0.05 

Background Cone. Region VI 
Region VII Cannon AFB' Residential RBSL 

mg/Kg mg!Kg 
1.1-16.7 3.6 0.32C 
430 805 5300N 
38 13.3 31 c 
16 11.4 1500N 
10-18 7.1 400N . 

'CAFB Background Invest1gat1on, 1997 
NT- not tested 

Source: US Army Corps of Engineers, 1999 

URS Greiner Woodward Clyde Q:\M9602\nn\hswa_nfrap\rev1\nfrap1apb_v1b.doc\12-Jui-OO /OMA B-55 
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APPEND liB Tables 

...... 

BQREHOL~ 
NUMJJE~ 

1 

2 

3 

4 

....... 

Table 7-1a 

Concentration (J.Jg/kg) of VOCs 

SWMU9 

... CHEMICAL . . .. . . ... . . 
J)!WfH 

.. 
CANNON 

. . . 'TE:TRACHLORO 
.NO\\mER (ft.) . TOLUENE . . ACeTONE . XYL"ENE... . ETHElllE .. 

CAN009-AWD1-031A Surface llU 28 R 14 
CAN009-A WD 1-0320 10.0 12U 12U 12U 12U 

CAN009-A WD2-031A Surface 56U 56U 56U 56U 
CAN009-A WD2-032D 10.0 llU 16 llU llU 
CAN009-AWD2-831D llU (QCD) 

CAN009-A WD3-031A Surface 58U 250 58U 58U 
CAN009-A WD3-032D 10.0 llU R llU llU 

CAN009-A WD4-031A Surface 43J 170 52J 58U 
CAN009-A WD4-032D 10.0 IIU llU llU llU 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detectea at CRQL 
R "" rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same lab as the nonnal 
sample. 

Source: LRL Sciences, Inc., 1993 

URS Greiner Woodward Clyde Q:\M9602\nnlhswa_nfraplrev1\nfrap1apb_v1b.doci12-Jui-OO /OMA B-56 



~ 
~ 

I· 
~ 

BORDIOLE SAMPLE SAMPLE 

NuMBER NUMIIER. I>EI'nl B/\JUUf\1 CID.~UUM 
(CAN009-A WD) (feet) 

Cl 

~ 
Qj a 
~ 

2'1 
CJ) 

I J-{)21A 0 840 J 19.5 J 
1-m2C 5 161 J 8.1 J 
1.{)230 10 1380 J 3.2 J 

(QAD) 1-721D 10 1240 5 
(QCD) 1-821D 10 181 J 5.8 J 

l.Q24E 15 100 J 7.3 J 
l-m5F 20 97.7 J 4.3 J 

2 2.Q21A 0 623 J 22.3 J 
2.Q22C 5 149 J 11.3 J 

0 
s::: 
""' (') 

!I! 

2.(1230 10 256 J 5.6 J 
(QAD) 2-7210 10 207 7.5 
(QCD) 2-8210 10 171 J 6.1 J 

2.{)24E 15 99.4 J 8 J 
r 
::0 r 
CJ) 
(') 

2-m5F 20 532 J 5.8 J 
3 3.{)21A 0 603 J 17.7 J 

3.Q22C 5 220 1 5.1 J 
3..()'?..30 10 274 1 5.3 J a;· 3-024E IS 1&4 1 7.2 J 

:::1 
(') 
CD 0 Ill 

~ 

3.{)25F 20 253 1 5.9 J 
4 4.{)21A 0 457 1 26.9 J 

4.Q22C 5 215 1 13.1 J 
"' :::1 "' 0 

p ':>1 
::> 
::> 
5' 

4.{)230 10 820 J 5.1 J 
4.Q24E IS 86.7 1 g J 
4-m5F 20 55.6 1 6.1 

...lo. U> 

co ~ 
I:> co 
~ w "' 

Background (95% UCL) (I) 642.00 12.50 

NOTES: 
~ 
"' s. 

Duplicate samples (QAD) or (QCD) !181Tlp1ct arc presented only if they arc different from the original sample and not rejected. 

5 
~ U indicates that the compound Wa.!l analyzed for, but not detected at or above the !ltandard limit. 
"?.. 1 indicate! and estimated value. 
"' "0 
CT 

IS. 
CT 

UJ indicates the compound wu analyzed for but not detected. The sample quantification limit or reported dctc:ction limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control mcasm:"eS. 

0. 
0 
!). 

r::i 
Boldface Indicates • deledion •bove lbe 95% UCL background level. 

L 
~ 
6 Only data for metals detected above baclcground is presented. 
0 

0 
;:: (I) Background data is described in Section 1.7. 
)> 

to 
I 
Vl 
-....] 

NJcxn. 

5.9 
7.3 

3.6 
4.5 
5.1 

6.8 
3 

7.7 
8.4 

5.9 
5.8 
6.4 

6.5 
4.& 

10.5 
6.1 
5.7 
6.7 
4.3 

10 
&.5 
4.4 
7.4 
4.3 

9.00 

----

C') 
0 
:::1 
(') 
CD 
:::1 -""' D) -o· 
:::1 

CJ)- ~ 
:: 3 ~ 
3: c.o -

- CD 

;![~ 
0 C" -~ 
0 -D) 

3: 
CD -D) 

Vi 

a: 
:II • a 

~ 

A: 
=" -CD en 
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No. Depth Location 

(ft.) 

8 Sand trap 

2 8 Sandtrap 

3 8 

4 8 

5 8 

sidewall 
3 trench 

sidewall 
Only contaminant 

NO indicates non-detect 
NT indicates not tested 

Table 7-2a 

Summary of Soil Sample Results 

SWMU9 

SUMMARY OF SWMU 9 SOIL SAMPLE 
RESULTS 

PID 4030 
(units) TPH 

ppm ppm 

ND <20 

ND <20 

0.8 <100 

ND 20 

ND <100 

22.3 <100 

0.3 <100 

ND <100 

4030 
BTEX 

ppm 

<10 

<10 

<tO 

<10 

<10 

<300 

<10 

<50 

SWA846 
8020A 
BTEX 
mg/Kg 

SWA846 
M8015 
ORO 
mg./Kg 

SWA846 
8260 

mg/Kg 

• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

SWA846 
82708 
sox 

mg./Kg 

Tables 

Total 
Metals 
>bkgd• 
mg!Kg 
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Table 7-2b 

Maximum Soil Sample Concentrations 

SWMU9 

Tables 

SWMU 9 Maximum Soil Sample Concentrations 
Sample Total Metals 

No. mg!Kg 

Arsenic 

9 Barium 
Chromium 
Nickel 
Selenium 

N- noncarcmogemc 
C- carcinogenic 
NT - not tested 

<3.0 
155 
4.4 
4.5 
2.5 

TCLP Metals 
mg/L 

<0.40 
1.2 
<0.02 
NT 
<0.05 

Background Cone. Region VI 

Region Vl/ Cannon AFB' Residential RBSL 
mg!Kg ~ mg!Kg 

1.1-16.7 3.6 0.32C 

430 805 5300N 
38 13.3 31 c 
16 11.4 1500N 

10-18 l.l 380N . 
'CAFB Background lnvestlgatton, 1997 

Source: US Army Corps of Engineers, 1999 
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Q:\M9602\nnlhswa_nfraplrev11nfrap1apb_v1 b.doc\12-Jul-00 /OMA B-59 



li I 

APPEND liB 

. .. 

~OR..lillQU:; 
NUMBElf .. 

1 

2 

3 

... 

Table 8-1a 

Concentration (IJg/kg) of VOCs 

SWMU 32A 
. . . . . . . . . . ... 

.... .. 
. ..... ..... . .... .C~NOl•{.· .. DEP'rtl 

······. NUMB.Eif . . . :(ft.) .. 
. ........... 

CAN32A-1861-031 A Surface 
CAN32A-1861-032C 5.0 
CAN321-1861-831C 

CAN32A-1862-031A Surface 
CAN32A-1862-032C 5.0 

CAN32A-1863-031A Surface 
CAN321-1863-032C 5.0 

Tables 

CHEMICAL . .. 

ACETONE·.·· XYLENE 

llUJ llU 
12UJ 12U 

121 (QCD) 

12UJ 34 
12UJ 12U 

IIUJ llU 
12UJ 12U 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and 
not rejected. 
1 = estimate u "' not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

QAD = duplicate analyzed at the same lab as the 
nonnal sample. 

Source: LRL Sciences, Inc., 1993 
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~ 
1::'.:1 
~ s· 
~ 

~ 
8. 
~ a 

IJOilEUOLE SAMJ'LE SMiPui: 
Pktemv NUMBEll DErm B.un.JM NUMliEll 

(CANJZA·1S6) (feet) 

~ 

2'1 
(J) 
0 

I I-021A 0 140 J 0.01 u 
1-0228 2.5 84.4 J 0.02 u 
t..()23C 5 122 J 0.1 u 

(QAD) 1-721C 5 161 0.27 
(QCD) 1-821C 5 82.2 J 0.01 u 

1-0240 10 81.9 J 0.01 u 
c 
(:; 
!!! 2 2.{)12A 0 505 J 0.01 u 

2-0228 2.5 83.1 J 0.02 u 
r- 2.{)23C 5 91 J 0.01 u ;:o 
r- 2.{)240 10 38.3 J 0.01 u 
(J) 

~. 3 3-021A 0 346 J 0.01 u CD 
:::l 
0 

3-0228 2.5 121 J 0,02 u 
3..()23C s 123 J 0.01 u 

CD 0 Ill f 
<D 

:::l 
m 
0 

0 ~ 

3.{)240 10 1480 1 0.01 u 
Background (95% UCL) (I) 642.00 0.13 

NOTES: 
" '5 Duplicate samplca (QAD) or (QCD) samplca arc prcacnted only if they arc different from the original sample and not rejected. 

...Jo. "' 
CD ~ 
CD 1, 
(,.) ~ 

"9-
~ 

U indic&tca that the compound wa.s analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 
UJ indicates the compound was ano.lyzed for but not detected. The sample quantiftcatio-- limit or reported detection limit isM C!ltimated quantity. 

~ *R indicates that the data wa.s rejected because of quality control measures. 

"0 

~ 
-g. 

Boldface lndkates a detection above the 95'llo UCL bac:kground level. 

15. 
0" Only data for metals detected above background is prc!ICilted. 
a. 
~ 
"' 

(I) Btu:kground data is described in Section I. 7. 
L 
5. 
6 
0 

0 
~ 

to 
I 

0\ _. 

NICKEL 

5.5 
10.3 
4.6 J 
6.5 
5 J 
4.6 J 

4.6 J 
8.4 J 
5.3 J 
5.1 J 

4.8 J 
4.6 J 
4.7 1 
6 J 

9.00 

(') 
0 
:::l 
0 
CD 
:::l -~ 
0 

(J) :::l -f =:-su , 3 !2: 
::.'a CD c ~ co 
'·' (Q I --...Jo. 

N 0 C" 
)> .... 

-f s. 
a!. 
s: 
~ 
C) 

Cii 

ill .. 
"' -a 

~ 

D: 
=" -CD 
fn 
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IPPEIDIIB Tables 

Table 8-2a 

Summary of Soil Sample Results 
SWMU 32A 

SUMMARY 

Depth 4030 
(units) TPH BTEX 

(ft.) ppm ppm ppm 

9 ows ND <20 <10 

2 9 ows NO <20 <10 

3 9 ows ND <20 <10 

4 9 ows ND <20 <10 

5 9.5 ows ND <20 <10 

6 9.5 ows 

7 10 

8 n/a 
mdicates non-detect. or below 

NT indicates not tested 
• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 
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Sample 
No. 

7 

Table 8-2b 

Maximum Soil Sample Concentration of Metals 

SWMU 32A 

SWMU 11 Maximum Soil Sample Concentration of Metals 
Total Metals TLCPMetals Background Cone. 

mg/Kg mg/L Region VI I Cannon AFB 1 
Mg/Kg 

Arsenic <3.0 <0.4 1.12-16.7 3.6 

Barium 125 1.4 430 805 

Chromium 9.3 <0.02 38 13.3 

Nickel 6.5 NT 16 11.4 

Lead 4.8 <0.05 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg/Kg 

0.32 c 

5300N 

31 c 

ISOON 

400N 

N - noncarctnogemc 
C- carcinogenic 

. CAFB Background lnvestJgatton, 1997 

NT - not tested 

Note: The above table header should have read 11SWMU 32A, II not IISWMU 11. II 

Source: US Army Corps of Engineers, 1999 
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BOREHOLE 

NuMBER 

1 

2 

3 

Table 9-1a 

Concentration (J,Jg/kg} of VOCs 

SWMU 338 

CANNON ... J)ID"TJ:J .. 
NUMBER (rt~l 

CAN33B-l861-031A Surface 
CAN33B-1861-032D 10.0 

CAN33B-l862-Q31A Surface 
CAN33B-1862-Q32D 10.0 
CAN33B-1862-831D 

CAN33B-l863-031A Surface 
CAN3B-1863-032D 10.0 

CAN33B-l863-83l D 

Tables 

CHEMICAL .. 

ACETONlt .. ..... .X\'LE~ 

SJ llU 
121 13U 

151 12U 
12UJ 12U 

13 (QCD) 

7J 6J 
11 12U 

15 (QCD) 

Duplicate samples or laboratory repeat samples are presented only if they arc different from the original sample and 
not rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the s:ame labomtory 
as the normal sample 

Source: LRL Sciences, Inc, 1993 
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II I 

APPEIDIIB 

Table 9-1b 

Concentration (IJg/kg) of BTEX 

SWMU 338 
...... ....... ...... 

BOREHOLE . CANNON: . D:EP'rn 
CHEMICAL 

N!JMBER. NUMBER (ft.) BENZENE . ETIIL'V 
TOLUENE 

BENZENE 

I CAN33B-1861-0 liB 2.5 2U 2U 2U 
CAN33B-1861-012C 5.0 2U 2U 7 

2 CAN33B-1862-011B 2.5 2U 2U 2U 
CAN33B-1862-012C 5.0 2U 2U 2U 

3 CAN33B-1863-011B 2.5 2U 2U 2U 
CAN33B-1863-0 12C 5.0 2U 2U 2U 

Tables 

······· ······· .... ··--·· 
...... ......... ··········· 

.. 
RTEX 

XYLENE •TOTAL 
' 

2U 2U 
2u 7 

2U 2U 
2U 2U 

2U 2U 
2U 2U 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

Source: LRL Sciences, Inc, 1993 
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I 
(/) 
0 
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0 
~ 

r-
;;o 
r-
(/) 
0 cs· 
:::l 
0 

0 
:.-

(t) 

;:: ~C/1 
"' cr> 
0 

"' :::l 
'5 .fl ::1 
"i 
"' .... 
I~ <0 
::1 <0 
ii' w 
~ 
<: 

5 
"' ., 
~ ., 
u ,a 
5. 
a 
c. 
0 

~ 
"' L 
c 
6 
0 

0 
;:: 
)> 

to 
I 

0\ 
0\ 

BOllEHOLE SAMPLE SAMPLE 

NUMBER NuMBER DEPTH AltSENrC BAlt.IUM omo~ Nrdtw. 
(CAN33B-186) (feet) 

I 1-021A 0 4.9 ] 270 ] 6.2 6.1 
I-022B 2.5 2.2 1 79.9 1 7 7.4 
1-023C 5 2.7 1 80.4 1 7.2 5.8 I-024D 10 2.7 1 108 ] 6.3 5.1 

2 2-021A 0 4.4 J 435 1 53.5 7.6 . 
2-0228 2.5 3.3 J 99.5 1 6 7 
2-023C 5 2.9 J 139 1 3.6 3.3 
2-024D 10 3.1 J 336 1 3.3 2.7 (QAD) 2-721D 10 2.5 423 3.6 4 (QCD) 2-82ID 10 2.7 J 234 J 3.1 u 3.6 

3 3-02IA 0 5.2 J 560 J 41.3 9.4 
3-0228 2.5 32.4 J 53.2 1 5.8 5.9 3-023C 5 2.1 J 306 J 4.9 3.6 
3-024D 10 1.7 J 654 1 3.2 u 3.2 
3-72ID 10 2.8 1130 3 3.2 3-82ID 10 3.6 J 754 J 5.2 3.4 

Background (95% UCL) (!) 15.50 642.00 12.50 9.00 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
1 indicates and estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reponed detection limit is an estimated quantity. *R indicates that the data was rejected because of quality control measures, 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(I) Background data is described in Section 1.7. 
----

-- - -- - -- -- --
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(ft.) 

8 ows 

2 8 ows 

3 8 ows 

4 8 ows 

5 9 ows 

6 9 ows 

7 9 

Table 9-2a 

Summary of Soil Sample Results 
SWMU 338 

SUMMARY OF SWMU 33b 
RESULTS 

ppm ppm ppm 

ND <20 <10 

0.1 <20 <10 

ND <20 <10 

ND <20 <10 

ND ND ND 

<20 10 

• Upper threshold limit of background concentration, see Section 43, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 
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Sample 
No. 

7 

Table 9-2b 
Maximum Soil Sample Concentration of Metals 

SWMU 338 

SWMU 33b Maximum Soil Sample Concentration of Metals 
Total Metals TLCP Metals Background Cone. 

mg/Kg mg!L Region VI I Cannon AFB 1 
Mg!Kg 

Arsenic <3.0 <0.40 1.12-16.7 3.6 

Barium 125 1.1 430 805 

Cadmium 0.22 <0.05 0.01-1.0 1.3 

Chromium 6.1 <0.02 38 13.3 

Nickel 5.8 NT 16 11.4 

Lead 4.6 <0.05 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg!Kg 

0.32C 

5300N 

38N 

31 c 

1500N 

400N . N - noncarcmogenac 
C - carcinogenic 
NT - not tested 

'CAFB Background lnvesttgatiOn, 1997 

Source: US Army Corps of Engineers, 1999 
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BOREHOLE 
NUMBER 

l 

2 

3 

Table 10-1a 

Concentration (IJg/kg) of VOCs 

SWMU 11 

CANNON DEPTH 
NUMB!!:R. ... (Ct.) TOLUENE 

CAN011-1701-031A Surface 58U 
CANOll-1701-0320 10.0 I IU 

CAN011-1702-03IA Surface 11U 
CANO 11-1702-0320 10.0 IOU 

CAN011-1703-031A Surface 13 
CAN011-1703-0320 10.0 llU 

CHEMICAL. 
. ..... 
···········•· 

METIIYLENE 
CHWRIDE 

58U 
llU 

6J 
6J 

llU 
liU 

Duplicate samples or labomtory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J :=; estimate u :=; not detected at CRQL 
R :=; rejected UJ = estimated as non-detect at CRQL 

Source: LRL Sciences, Inc., 1993 
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s· 
~ 

~ 
8. 
~ a 

BQRFiloLE SAMPLE SAMPi.l;: 

NUMBER NUMBER DY::Pm CHR.oMiilM MniCURY 
(CANOU-170) (Cett) 

~ l}l 
(/) 
0 

I I I-021A 0 14.3 UJ 0.02 u 
(.{]228 2.5 II. I UJ 0.02 u 
I-023C 5 5.3 UJ 0.02 u 
1-0240 10 6.7 UJ 0.1 u 

(QAD) 1-721D 10 5.3 0.26 
(QCD) I-&21D 10 5.1 UJ 0.01 u 

1: ., 
0 
~ 

2 2-021A 0 9.2 UJ 0.03 u 
2.{]228 2.5 8.4 UJ 0.02 u 

r- 2-023C 5 5.6 UJ 0.02 u ;;o 2-0240 10 3.7 UJ 0.03 u r-
(/) 
0 3 3-021A 0 15.1 UJ+ 0.02 u ;· 3.{]228 2.5 g UJ 0.1 u ::l 
0 
(!) 0 (/) :.-
~ :;:: 

CD 

3-023C 5 3.1 UJ 0.01 u 
3-0240 10 1.1 UJ 0.01 u 

Background (95% UCL) (I) 12.50 0.13 
::l 

Ol 
0 

p ~ 
::1 
;;; 

NOTES: 
Duplicate sampl"" (QAD) or (QCD) samples are presented only if they are different from the originAl sample and not rejected. 

~ ~ co 
I ::I co 
~ (I.) 

U indiCIItes that the compound Willi llnlllyzed for, but not detected at or above the ltandarcl limit. 
J indic.otes and estimated value. 

~ 
<D UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. s. 
5 

*R indicates that the data was rejected because of quality corxrol measures. 
~ 
~ 

"' 
Boldface Indicates a detection above the 9S% UCL background level. 

"0 c:r 
15. 
c:r 

Only data for metals detected above background is presented. 
"-0 
9-
;:::; (I) Background data is described in Section I. 7. 
L 
c: 

8 
0 
:;:: 
)> 

t:O 
I 

-...l 
0 

NJoiFi. 

4.9 J 
~.6 
4.5 J 
4.6 J 
4.7 
4.2 J 

5.2 J 
9.6 J 
3.6 J 
3.2 

7.3 J 
10.6 J 
5.1 J 
3.8 J 

9.00 

----
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No. Location 

8 OWS 

2 8 ows 

3 8 OWS 

.4 8 OWS 

s 9 OWS 

6 9 ows 

7 9 

Table 10-2a 
Summary of Soil Sample Results 

SWMU 11 

SUMMARY OF SWMU 11 SOU. SAMPLE 
RESULTS 

units 

NO <20 <10 

ND <20 <10 

NO <20 <10 

NO <20 10 

ND <20 <50 

• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 
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Table 10-2b 

Maximum Soil Sample Concentrations 

SWMU 11 

Tables 

SWMU 11 Maximum Soil Sample Concentration of Metals 
Sample Total Metals 
No. mg/Kg 

7 456 
Barium 

5.4 
Chromium 

Nickel 

Lead 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

6.6 

7.6 

TLCPMetals 
mgiL 

1.8 

<0.02 

Nf 

<0.05 

Background Cone. Region IV 
Region VI I Cannon AFB 1 Resideatial RBSL 

Mg/Kg mgiKg 
430 805 5300N 

38 13.3 31 c 

16 11.4 1500N 

10-18 7.1 400N 

. 'CAFB Background Jnvesngatton, 1997 

Source: US Army Corps of Engineers, 1999 
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BoREI:lOLE 
NUMBER 

1 

2 

3 

CJ\NNOJ:-1 

Table 11-1a 

Concentration (J.Ig/kg) of VOCs 

SWMU 38 

DEPTH .. ... 

Tables 

Cfl£MIC~L. .... 

NUMBER (ft.). A~F,.:'I'ONt .. 'J'QLPENE .. 
. ..... ..1 ,1 '}:;;;;:::::. :::::::::::;:::::::::: 

·· TRICIJL()R:Ottil'ANE 

CAN038-1941-031A Surface 13J llU llU 
CAN038-1941-032B 2.5 13 12U 12U 
CAN038-1941-831B llU 

(QC) 

CAN038-l942-031A Surface llUJ llU IlU 
CAN038-1942-032B 2.5 17J I2U 12U 

CAN038-1943-031A Surface lOUJ 51 81 
CAN038-1943-032B 2.5 llUJ IIU llU 

Duplicate samples or laboratory repeat samples nrc presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

Source: LRL Sciences, Inc, 1993 
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~ s. 
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"0 

m-
"0 ,c:r 
s. 
cr 
a. 
0 

~ 
~ 
c 
6 
0 

0 
;:: 
:» 

to 
I 

-..} 
.j::.. 

BOREHOLE ·SAMPLE SAMPLE 

NmmER NUMIJ£R Di!.PrH' CHROMIUM NICKEL 
(CAN038-194) (feet) 

I J-021A 0 10.6 UJ 7.8 
1-0228 2.5 10.4 UJ 9.2 

(QAD) 1-7218 2.5 13.9 10.6 
(QCO) 1-821B 2.5 10.2 UJ 9 

1-023C 5 12.1 UJ II 
1-0240 10 3 UJ 3.7 

2 2-021A 0 6.6 UJ 6.9 
2-022B 2.5 9.8 UJ 9 
2-023C 5 9.2 UJ 9.7 
2-0240 10 6.8 UJ 6.6 

3 3-021A 0 12 UJ 7.3 
3-0228 2.5 8.6 UJ 6.2 
3-023C 5 II UJ 10.4 
3-0240 10 3.4 UJ 3.9 

Background (95% UCL) (1) 12.50 9.00 
NOTES: 

Duplicate samples (QAD) or (QCO) samples are presented only if they are different from the originlll sample and not rejected . 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantifiCation limit or reported detection limit is an estimated quantity: 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(I) Background data is described in Section 1.7. 
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IPPENDIXB Tables 

Table 11-2a 

Summary of Soil Sample Results 

SWMU 38 

SUMMARY OF SWMU 38 SOIL SAMPLE 
RESULTS 

Depth Location 4030 4030 
(units) TPH BTEX 

(ft.) ppm ppm ppm 

n/a NO <20 <10 

2 12 ows NO NO <10 

... 
3 12 ows ND ND <10 

4 12 ows 0.1 <20 <10 

s 12 ows ND <20 ND 

6 14 OWS ND <20 NO 

7 7 ows 

8 12 ows 

ND indicates non-detect, or below detection limit 
NT indicates not tested 
• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

SWA846 Total 
8270B 
SOX 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev1\nfrap1apb_v1 b.doc\12-Jul-00 /OMA B-7 5 
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Sample 
No. 

7 

Table 11-2b 

Maximum Soil Sample Concentration of Metals 

SWMU 38 

SWMU 38 Maximum Soil Sample Concentration of Metals 
Total Metals TLCPMetals Background Cone. 

mg/Kg mg/L Region VI I Cannon AFB 1 
Mg/Kg 

Barium 54.4 1.2 430 642 

Chromium 8 <0.02 38 13.3 

Nickel 6.5 NT 16 11.4 

Lead 4.2 <0.05 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg/Kg 

S300N 

31 c 

1500N 

400N 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

'CAFB Background Investigation, I 997 

Source: US Army Corps of Engineers, 1999 

URS Greiner Woodward Clyde Q:\M9602\nnlhswa_nfrap\rev11nfrap1apb_v1b.doc\12·Jui·OO /OMA B-7 6 
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BOREHOLE 
NUMBER 

1 

2 

3 

Table 12-1a 

Concentration (f.lg/kg) of VOCs 

SWMU 39 

..... CMfflON··· .... PErTH . 

NUMBER (fl.) 

CAN039-1951-031A Surface 
CAN039-1951-032C 5.0 

CAN039-1952-031A Surface 
CAN039-1952-032C 5.0 

CAN039-1953-031A Surface 
CAN039-1953 -032C 5.0 
CAN039-l953-831C 

Tables 

CHEMICAL 

AcEtoNE:· .l'OLOENE 

R 12J 
R 12U 

51 IOU 
38 12U 

IOU IOU 
9J 12U 

llU (QCD) 

Duplicate samples or labomtOI)' repeal samples are presented only if they are different from the original sample and 
not rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same labomtory 
as the nonnal sample. 

Source: LRL Sciences, Inc, 1993 

IJRS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev1\nfrap1apb_v1b.doc\12-Jul-00 /OMA B-77 
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BOREHOLE SAMPlE SAMPLE 

NUMBER.· NuMBER DEPtH BA1UUM CHROMIUM LEAD NICJCEt 
(CAN039-19S) (teet) 

I 1-021A 0 341 J 6.4 1 5.2 1 5.8 
1-022B 2.5 81.5 1 9.9 J 8.1 1 8.3 
1-023C 5 89.7 1 10.2 1 163 1 9.3 
1-0240 10 530 1 3.6 J 4.2 1 5.2 

2 2-021A 0 464 J 10.5 1 4.2 1 4.3 
2-022B 2.5 79.8 1 12.5 J 6.7 I 9.7 
2-023C 5 66.4 1 8.8 1 52 1 8.7 
2-0240 10 187 1 4.9 1 5.2 1 5.2 

3 3-021A 0 589 1 10.9 1 5.5 I 5.5 
3-022B 2.5 79.1 1 11.8 1 7.5 1 9.1 
3-023C 5 93.2 J 9.9 1 8.4 ] 8.5 

(QAD) 3-721C s 113 14.9 9 11.8 
(QCD) 3-821C 5 102 1 11.2 J 9.1 J 10.2 

3-0240 10 2200 1 3.7 1 J.6 I 4.3 
Background (95% UCL) (I) 642.00 12.50 25.80 9.00 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 

UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(I) Background data is described in Section 1. 7. 
---
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No. 

(ft.) 

8.5 

2 8.5 

3 8.5 

4 8.5 

5 9 

6 9 

7 9 

8 nla 
Only contaminant 

ows 

ows 

ows 

ows 

ows 

ows 

ows 

ows 

Table 12-2a 
Summary of Soil Sample Results 

SWMU 39 

OFS~39SOILSAMPLE 

RESULTS 
4030 

(units) TPH BTEX 

ppm ppm ppm 

ND <15 <50 

ND <15 <10 

NO <15 <50 

ND <15 <10 

03 <15 <10 

2 Chromium at 112. mg/Kg, Lead at 15.4 mg/Kg. 
ND indicates non-detect, or below detection limit 
NT indicates not tested 

Source: US Army Corps of Engineers, 1999 

Tables 
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Sample 
No. 

7 

Table 12-2b 

Maximum Soil Sample Concentration of Metals 

SWMU 39 

SWMU 39 Maximum Soil Sample Concentration of Metals 
Total Metals TLCP Metals Background Cone:. 

mgfKg mgiL Region VI I Cannon AFB I 
Mg!Kg 

Barium 99.6 1.2 430 805 

Chromium 11.2 <0.02 38 13.3 

Nickel 8.9 NT 16 11.4 

Lead 15.4 <0.05 J0-18 7.1 

Tables 

Region IV 
Residential RBSL 

. mgll(g 

5300N 

31 c 

1500 N 

400N 
N- noncarcmogemc 
C- carcinogenic 
NT - not tested 

. 'CAFB Background Investigation, 1997 

Source: US Army Corps of Engineers, 1999 
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Table 13-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU46 

LOCATOR CANI.U..C,J.eoet CAN~'-'461..0001 CA~l..OOOO CAN~J4tll CANI«-44U..OOO CAN~l 

LAB SAMPLE NUMBER 0314030010SA OJ14030011SA OJ14010013SA 0314010014SA 031403001lSA 0314030016SA 

COLLECT DATE 09124/93 09/24/93 09123193 09123/93 09/24/93 09/24/93 ..... IU. ..... ..... IU. ..... ....... IU. ""'' ,_, IU. ..... ....... IU. ..... ..... IU. ..... 
Volatile Or&:aola {ug/kg) 

Elhylbenz.enc I.S 5.9 u 5.7 u < 5.9 u 5.3 u 5.& u 
TDlucnc 2.6 5.9 I.S < 5.7 u < 5.9 u 1.2 S.3 15 5.& 

1,1,1~ Trichloroethane < 5.9 u < u < 5.7 u 4.3 5.9 5.3 u 5.& u 
Xylenes (total) 5.4 5.9 2.5 < 5.7 u 5.9 u 2.6 5.3 H u 

Stmivolatilc Ora:anlcs (uglll:&) 

Bcnzo(b )fluoranthcne < 390 46 350 

Fluonmthcne 47 390 4& 350 J 

Fluorene 40 390 350 u 
Pyn:nc 390 u 70 350 

Metals (mglkg) 

Aluminum 9270 11.9 10200 11.9 5210 11.4 6250 23.4 9290 10.6 J 9300 11.6 

Anlimony 6.7 1.1 6.7 7.2 < 6.& u 14.1 u 6.4 u u 
Arsenic 2.5 0.59 2.9 0.6 1.6 0.57 1.3 0.59 2.2 0.53 2.& 0.58 

Barium 188 1.2 587 1.2 77.3 1.1 632 2.3 144 1.1 3&1 1.2 

Beryllium 0.56 0.24 0.51 0.24 0.52 0.23 0.6 0.47 0.49 0.21 0.54 0.23 

Calcium 66400 23.8 85200 23.9 2290 22.8 129000 46.8 26200 21.2 61200 23.2 

Chromium 7.3 1.2 6.2 1.2 6.2 1.1 3.5 2.3 &.I 1.1 1.1 1.2 

Cobalt 3.6 1.2 3.7 1.2 3.5 1.1 3.5 2.3 3.3 1.1 3.7 1.2 

Coppa 7.4 2.4 6.1 2.4 5.7 2.3 6.1 4.7 6.7 2.1 &.I 2.3 

Iron &300 11.9 &040 11.9 6650 11.4 5&&0 23.4 8490 10.6 9140 11.6 

Lead 23.1 3 29.4 6 5.& 0.57 3.5 0.59 20.2 2.1 17.1 2.9 

(1) Results presented here are only those chemicals whieh were detected at lean once at this SWMU and have passed data review. 
A complete summary of chemical results arc p~cntcd in Appendix A. 

J • Estimattd value. 
R • Rejected vaJuc. QUAL-Qualification 
U • Nondctected value. RL • Reporting Limit. 

Page 1 of2 

Source: Woodward-Clyde, 1994 
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Table 13-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU46 

LOCATOR CA.NOU-04fil.ooGO ~146-044l·OOOZ CAH141-04U-00011 CAK ..... 'l-OOOZ CAN046-64'J..Cioto c.........._,, 
LAB SAMPLE NUMBER 0314030010SA 0314030011SA 0314010013SA 0314010014SA 0314030015SA OJ 140300 16SA 
COLLECT DATE 09124193 0912419l 09123/93 0912J/93 09124193 0912419l ...... lU. Q<..l ..... lU. ""'' ...... lU. ""'' ..... RL .,.., ka..lt lU. 0..•1 ... ,. ... Q, • 

Magnesium 2370 23.8 2740 23.9 977 22.8 2180 46.8 1900 21.2 2580 23.2 
Manganese Ill 1.2 132 1.2 224 1.1 118 2.3 172 1.1 172 1.2 
Nidtcl 8.4 4.8 8.5 4.8 6.6 4.6 9.4 u 8.1 4.2 9.2 4.6 
Potassium 1680 l95 1890 591 1150 569 1340 1170 1800 m 1890 519 
Thallium < 0.59 u 0.12 0.6 0.51 u 1.2 < 0.53 u 0.13 0.58 
Vanad"tum 17.8 1.2 18.9 1.2 16.9 1.1 14.4 2.3 18.5 1.1 22.2 1.2 
Zinc 22 2.4 20.9 2.4 14.1 2.3 14.9 4.7 22.1 2.1 23.9 2.3 

TPH(m&ii<&J 

Total Petroleum Hydrocarbons 22l 47.6 91 47.8 45.5 u 46.8 u 326 42.4 29l 46.3 
\Vatu Quality (percent) 

Water 16 0.1 16 0.1 12 0.1 IS 0.1 5.8 0.1 14 0.1 

(I) Results presented here arc only lhosc chemicals which were detected at least once ar: this SWMU and h1vc passed data n:vicw. 
A complete summary of chemical rcsulu an: presented in Appendix A. 

J • Estimated value. 
R • Rejected value. QUAL-Qualification 
U • Nondctccted value. RL • Reporting Umit. 

Page 2 of 2 
Source: Woodward-Clyde, 1994 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Or& .. ics (u""') 

Toluene 

Xylcnes (total) 

Stmivolatilc Orz;anics (uglkg) 

Ffuoranthcne 

Phenanthrene 

Mctals(mcfk.c) 

Aluminum 

Antimony 

Arsenic 

Barium 

Bel'}' Ilium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Mansanesc 
Nickel 

Potassium 

Table 13-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

CAN046-046J-t004 CA.~l.ooot CA~'-""lol004 CA~l·"'l CAI'f~ 

0314030012SA 0314030013SA 031401001lSA 0314010016SA 0114030011SA 

09/24193 09n4/9l 09123/9l 09123/93 09124/93 
,_, .... ...... IU. ""'' ..... IU. """ IU. """ ...... IU. ""'' 
3.7 l.B J u 6.1 u 5.8 u 2.1 5.8 

5.8 u u 6.1 u 5.8 u 3.3 5.8 

390 u 
390 u 

10200 11.5 4210 59.8 2580 61.2 1970 51.5 9190 11.6 

6.9 u 35.9 u 36.1 u 34.5 u 6.3 

2.6 0.58 2.2 0.6 1.8 0.61 1.5 0.58 2.5 0.58 

163 1.2 1290 140 6.1 275 5.8 132 1.2 

0.54 0.23 1.2 u 1.2 u 1.2 u 0.59 0.23 

46200 23 204000 120 255000 122 243000 Ill 25800 23.2 

8.1 1.2 u 6.1 u 5.8 u 8.1 1.2 

3.6 1.2 u 6.1 u 5.8 u 4 1.2 

1.2 2.3 4 12 12.2 u 11.5 u 7.6 2.3 

8810 ILl 3580 l9.8 2490 61.2 ll90 l1.l 9210 11.6 

20.5 2.9 3.1 0.6 2.8 1.2 1.8 0.58 18.5 2.9 

2220 23 3820 120 3180 122 3050 Ill 2010 23.2 

171 1.2 39.6 6 30.8 6.1 22.1 5.8 206 1.2 

8.9 4.6 23.9 u 24.5 u 23 u 8.4 4.6 

ISSO 515 1260 2990 3060 u 447 2880 1990 580 

(I) Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data n:vicw. 
A complete summary of chemical results arc presented in Appendix A. 

J "' Estimated vaJuc:. 
R • Rejected value. QUAL-Qualification 
U • Nondctected value. RL • Reporting Limit. 

Page 1 of4 

Source: Woodward-Clyde, 1994 

Tables 

CAN04&-0.IU.ooot 

0314010018RA 

09/24/93 
._,,, kJ. .... 
2.4 l 

u 
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Table 13-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 46 

LOCATOR CAF4'*'4li-IIN CAftM'-"461-fOOI CAti~M CANO.t6-H61~1 CANo.t6-841lJ.0110.4 
LAB SAMPLE NUMBER 0314030012SA 0314030013SA 031401001SSA 0314010016SA 0314030017SA 
COLLECf DATE 09/24193 09/24193 09123193 09123193 09124193 ..... Ill. .,. ._. Ill. "'"' ·-· Ill. .,,, ....... Ill. .,,, ..... Ill. .,,, 

T'NIIium 0.13 0.58 J 1.2 u 1.2 1.2 0.58 u 
Vanadium 19.2 1.2 14.4 6 9.8 6.1 S.8 20 1.2 
Zinc 23.3 2.3 1.1 12 12.2 u 4.3 li.S 22.4 2.3 

TPH (mg/kg) 

Total Petroleum Hydrocarbons 146 46 < 47.9 u 49 u < 46 u ISS 46.4 
\Vater Quality (ptrccnl) 

Water 13 0.1 16 0.1 18 0.1 13 0.1 14 0.1 

(I) Rcsulcs presented here Me only those chemicals which were detected at least once a1 this SWMU and have passed data review. 
A complete summit)' of c:hemicaJ results arc presented in Appendix A. 

J • Estimated value. 
R • Rejected value. QUAL-Qualification 
U • Nondetcctcd value. RL • Reporting Limit 

Page 2 of 4 

Source: Woodward-Clyde, 1994 

Tables 

CAN""-04u.toh 

0314030018RA 

09/24/93 

...... ... "'"' 
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Table 13-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

LOCATOR CAHG4'-0<IU-OOOI 

LAB SAMPLE NUMBER 0314030018SA 

COLLECT DATE 09/24/93 

Resull RL Quol 

Volatile Organl<s (uglkg) 

Toluene < 580 u 

Xylencs (total) < 580 u 
Semivolalile Organics (uglkg) 

Fluoranthene 45 380 

Phenanthrene 39 380 

Metals (mglkg) 

Aluminum 4030 57.6 

Antimony < 34.6 u 
Arsenic 1.7 0.58 

Barium 165 5.8 

Beryllium < 1.2 u 
Calcium 224000 115 

Chromium < 5.8 u 

Cobalt < 5.8 u 

Copper 4.4 11.5 

Iron 3330 57.6 

Lead 2.2 0.58 

Magnesium 3530 ItS 

Manganese 39.7 5.8 

Nickel < 23 u 

Potassium 977 2880 

Tables 

(I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

A complete summary of chemical results are presented in Appendix A. 

J • Estimated value. 

R = Rejected value. 

U = Nondetected value. 
QUAL=Qualification 
RL • Reporting Limit. 

Page 3 of 4 

Source: Woodward-Clyde, 1994 
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Table 13-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU46 

LOCATOR CAN0<4-0<6l....,l 

LAB SAMPLE NUMBER 0314030018SA 
COLLECT DATE 09/24/93 

Rauh R1. Qual 

Thallium < 1.2 u 
Vanadium 13.9 5.8 
Zinc < 11.5 u 

TPH (mglkg) 

Total Pelroleum Hydrocarbons < 46.1 u 
Water Quality (percent) 

Water 13 0.1 

Tables 

(I) Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results arc presented in Appendix _. 

J =Estimated value. 
R • Rejected value. 
U • Nondetected value. 

0 =Sample was diluted for analysis. 
RL a Reporting Limit. 

Page 4 of4 
Source: Woodward-Clyde, 1994 
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Table 13-1c 

Comparison of Maximum Concentrations with RBCs 

SWMU 46 

Sample 10 Analyte 

CAN046-0462~0002 1, I ,l· Trichloroethane 

CAN046-0461-0002 Antimony 

CAN046-0461-0008 Barium 

CAN046-0463-0000 Benzo(b )fluoranthene 

CAN046-0463-0002 Copper 

CAN046-0461-0000 Ethyl benzene 

CAN046.o463-0000 Fluoranthene 

CAN046.o461-0000 Fluorene 

CAN046-046 I -0002 Lead (3) 

CAN046-0463 -0002 Nickel 

CAN046-0463-0008 Phenanthrene 

CAN046-0463-0000 Pyrene 

CAN046-0463-0002 Thallium 

CAN046-0463-0002 Toluene 

CAN046-0463-0000 Total Petroleum Hydrocarbons (4) 

CAN046-0461-0000 Xylenes (total) 

CAN046.o463-0002 Zinc 

NTF =No EPA Established Toxicity Factor 

(1) All units in mglkg 

(2) Risk-based concentration 

(3) EPA suggests S00-1,000 mglkg as allowable concentration for residential soils 

based on EPA's IUBK Lead Model (EPA 1990) 

(4) New Mexico recommended soil cleanup level for fuel contaminated soil. 

Note: Only metals that exceeded background appear in this table. 

Maximum 
Detected 

0.0043 

6.7 
1290 

0.046 

8.1 

0.0015 

0.048 

0.04 

29.4 

9.2 

0.039 

0.07 

0.13 

0.015 

326 

0.0054 

23.9 

Source: Woodward-Clyde, 1994 

Tables 

Maximum 

Detected 

RBC(2) ExccedRBC 

700 N 

3 y 

600 y 

0.07 N 

300 N 

800 N 
300 N 

300 N 
500 N 
200 N 

NTF N 
200 N 

6 N 
\ 

2000 N 

1000 N 

20000 N 

2000 N 
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(ft.) 

4 ows 

4 ows 

4 ows 

4 ows 

10 ows 

10 ows 

10 ows 

n/a 

NT indicates not tested 
I Lead at 13.8 mgfKg. 

Table 13-2a 

Summary of Soil Sample Results 

SWMU 46 

SUMMARY OF 46 SOIL SAMPLE 
RESULTS 

ppm ppm ppm 

ND <15 <5() 

ND <15 <10 

<100 <10 

<100 <50 

<15 <50 

• Upper threshold limit of background roncentration., see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 
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Sample 
No. 

7 

Table 13-2b 
Maximum Soil Sample Concentration of Metals 

SWMU 46 

SWMU 46 Maximum Soil Sample Concentration of Metals 
Total Metals TLCPMetals Background Cone. 

mg/Kg mg!L Region VI I unnonAFB I 
Mg/Kg 

Barium 163 1.4 430 805 

Chromium 7.2 <0.02 38 13.3 

NicJ<cl 7.1 Nf 16 
. 

11.4 -· 
Lead 13.8 <0.05 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg!Kg 

5300N 

31 c 

1500N 

400N 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

. 'CAFB Background Invest•gatton, 1997 

Source: US Army Corps of Engineers, 1999 
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Table 14-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

lOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

VolaUic Orc,aaic:s (ucfkc) 

Toluene 

Xylencs (total) 

ScmivoJatile Or:anin (uglkg) 

Benzo(b)fluoranthene 

Butyl benzyl phtholou: 

Ftuoranthcne 

Pyrcnc 

Metals (mcfkeJ 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

SWMU47 

CAN6C1-IC71~ CAHtc'T-U71..et02 CAM0<4'7~ CANHJ-1471-tiOl CAMtc1-4-41.J..OOOO 

03 I 2760009SA 0312760010SA 0312780001SA 0312780002SA Oli2790003SA 

09/14193 09/14193 09/14193 09/14193 09/15193 

..... IU. Qool ..... 0..1 ..... IU. .... ...... IU. Qool ....,, IU. 

5.9 J 5.1 u 5.6 u 1.6 5.8 1.8 5.5 

5.9 u 5.1 u 5.6 u 5.8 u 2.8 l.l 

< 390 u 370 u 
< 390 u < 370 u 
< 390 u < 370 u 

390 u 370 u 

9090 11.8 6390 11.3 4150 11.2 4730 IJ.l 4810 II 

< 7.1 u J.S 6.8 6.7 u 6.9 u 6.6 

2.7 0.59 1.9 0.57 2.5 0.56 2.2 0.58 2.5 0.55 

97.5 1.2 172 I. I 123 1.1 127 1.2 118 1.1 

0.67 0.24 0.51 0.23 0.47 0.22 0.45 0.23 0.39 0.22 

0.59 u 0.61 0.57 < 0.56 u < 0.58 u 0.69 0.55 

4560 23.6 33300 22.6 23500 22.4 76900 23 25200 22 

10.8 1.2 7.2 1.1 4.8 1.1 4.5 1.2 7.2 1.1 

5.4 1.2 4.3 1.1 2.6 1.1 3.2 1.2 2.5 1.1 

9.3 2.4 8.3 2.3 4.9 2.2. 6 2.3 6.5 2.2 

9720 11.8 6510 11.3 5140 11.2 4850 11.5 5900 II 

(1) Results presented here are only those chemicals which were detected at lc.a.s;t once at this SWMU and have passed data review. 

A c:ompletc summary of chemical results an: presented in Appendix A. 

J • Estimated value. 
R • Rejected voluc. 
U = Nondetcctcd value. 

QUAV•Qualitication 
RL • Reporting Limit. 

Page 1 of 4 

Source: Woodward-Clyde, 1994 

Tables 

CANN7~'7M1001 

0312790004SA 

09/15193 

Qool ..... , IU. ""'' 
5.6 u 
5.6 u 

5680 11.1 

u 6.7 u 
2.3 0.56 

107 1.1 

0.56 0.22 

0.57 0.56 

47000 22.3 

7.1 1.1 

3.6 1.1 

7.3 2.2 

6790 11.1 
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APPEND liB Tables 

Table 14-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples Collected 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

!.<ad 

Magnesium 

Manganese 

Nickel 

Potassium 

Selcniwn 

Sil\'er 

Sodium 

Vanadium 

Zinc: 

TPH(m&lk(l) 

Total Petroleum Hydrocarbons 

Water Quallry (ptr~ent) 

Water 

SWMU 47 

CA!ft41..,.71..otll C4N0414411.0001 CA('If041-N1lo1001 CAN047..-.U.-ottl CAN047-04'7J.fMO 

0312160009SA 0312160010SA 0312180001SA 0312180002SA 0312190003SA 

09/14193 09114193 09/14193 09/14193 09/ll/93 

... """ .... ,. ... """ ..... IU. Q.ol .... , IU. .... , ._... IU. 

O.l9 6.7 0.51 1.2 O.l6 4.6 O.l8 9.4 1.1 

1910 23.6 1170 22.6 1310 22.4 1760 23 lliO 22 

240 1.2 162 1.1 147 1.1 118 1.2 110 1.1 

9.6 4.1 1.3 4.5 5.3 4.l 6.4 4.6 l.8 4.4 

1860 l89 1420 566 991 l61 I 1140 516 1120 llO 

O.l9 u 1.1 0.56 u 1.2 O.ll 

O.l3 1.2 0.62 1.1 1.1 u 1.2 u 0.33 1.1 

347 l89 609 566 l61 u 516 u 363 sso 
24.6 1.2 16.4 1.1 l4.l 1.1 13.4 1.2 ll.4 1.1 

21.7 2.4 15.3 2.3 12.l 2.2 12 2.) ll.8 2.2 

47.1 u 4l.2 u l6.2 44.8 < 46.1 u 46.2 44 

ll 0.1 12 0.1 II 0.1 13 0.1 9.2 0.1 

(1) Results presented here ue only those chemicals which were dctccrul at least once: at this SWMU and have passed data review. 
A complete summary of chemical results are presented In Appendix A. 

J • Estima«cd value. 
R • Rejected value. 
U .. Nondctected value. 

QUAL-Qualification 
RL "" Reporting limil 

Page 2 of 4 

Source: Woodward-Clyde, 1994 

CANUT--..ll-0001 

0312190004SA 

09/ll/93 .... , ·-· """ 
7.9 2.1 

1990 22.3 

Ill 1.1 

8 4.l 

1390 ll7 

u 1.1 

1.1 u 
294 ll7 I 

16.4 1.1 

ll.4 2.2 

44.6 u 

10 0.1 
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Table 14-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatilt Organics (uglkg) 

Toluene 

Xylenes (total) 

Semlvolatile Organics (uglkg} 

Benzo(b)fluoranthene 

Bulyl benzyl phthalate 

Fluoranthcne 

Pyrene 

Mclals (mg/kg} 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

SWMU 47 

CAN047-G474-GOOO CAN047-1147......01 CAN047-0475-0000 CAN047-0475-CHI01 

0311900001SA 0311900002SA 0311900005SA 0311900006SA 

09/10193 09/10193 09/10193 09/10193 

Jlcsull JU. Qual Result JU. Qual Result tu. Qual Result tu. Qual 

2.4 5.3 2.6 5.5 1.2 5.2 4.8 5.5 

2.6 5.3 2 5.5 6.4 5.2 6.2 5.5 

46 350 48 340 

100 350 210 340 

41 350 39 340 

44 350 35 340 

5180 10.6 8670 II 5220 10.4 7530 10.9 

< 6.4 u < 6.6 u < 6.3 u < 6.6 u 
2 0.53 3 0.55 2.5 0.52 2.8 0.55 

110 1.1 89.7 1.1 89 I 145 1.1 

0.38 0.21 0.64 0.22 0.34 0.21 0.39 0.22 

< 0.53 u < 0.55 u < 0.52 u < 0.55 u 
17000 21.2 6680 22.1 8040 20.8 38300 21.9 

6.4 1.1 9.3 1.1 7 8.2 1.1 

2.6 1.1 4.6 1.1 2.6 3.8 1.1 

8.2 2.1 8.3 2.2 7.6 2.1 8.6 2.2 

5880 10.6 9970 II 5990 10.4 8240 10.9 

(I} Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results arc presented in Appendix A. 

J = Estimated value. 
R- Rejected value. 
U = Nondetccted value. 

QUAirQualification 
RL = Reporting Limit. 

Page 3 of 4 

Source: Woodward-Clyde, 1994 

URS Greiner Woodward Clyde Q:\M9602\nn\hswa _ nfraplrev11nfrap1 apb_ v1 b.doc\ 12-Jul-00 /OMA B-92 



APPEIIDIIB Tables 

Table 14-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECf DATE 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

TPH (mg/kg) 

Total Petroleum Hydrocarbons 

Water Quality (perrent) 

Water 

SWMU47 

CAN0<7-0<14-- C\NO.C7-Gol14o0001 CANG.47~1S-000t CAII0<7-647S.0001 

0311900001SA 0311900002SA 031190000SSA 0311900006SA 
09/10/93 09/10/93 09/10/93 09/10/93 

Result IU. Quo! llault IU. Quo! """'" IU. Quo! flault IU. Quo! 

15.4 1.1 9.7 1.1 IS 2.6 9.8 1.1 
1430 21.2 1740 22.1 1340 20.8 2190 21.9 
141 1.1 211 1.1 133 198 1.1 
5.9 4.2 8 4.4 5.8 4.2 7.7 4.4 

1240 530 1730 551 1430 521 1450 547 
0.24 1.1 < 1.1 < < 1.1 J 

< 1.1 u < 1.1 u < I u < 1.1 u 
< 530 u < SSI u < 521 u < 547 u 

13.8 1.1 21.8 1.1 13.7 I 18.7 1.1 
32.2 2.1 24.8 2.2 29.1 2.1 18.9 2.2 

74.2 42.4 56.5 44.1 76.6 41.7 198 43.7 

5.7 0.1 9.3 0.1 4.1 0.1 8.S 0.1 

(I) Results presented here arc only those chemieals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results arc presented in Appendix A. 

J • Estimated value. 
R =Rejected value. 
U • Non detected value. 

QUAL=Qualilication 
RL- Reporting Limit 

Page 4 of 4 

Source: Woodward-Clyde, 1994 
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APPEND liB Tables 

Table 14-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU47 

LOCATOR CAH047~71-f00.11 CA1'1147-1411..tOOI CANt47..U7l.to04 C\N047~n.tiN CA.NH7-447WII4 CAN~M.1.7J.e001 

LAB SAMPLE NUMBER 0312760011SA 0312760012SA 0312780003SA 0312780004SA 031279000SSA 0312790006SA 

COLLECT DATE 09/14/93 09/14193 09/14/93 09/14/93 09/IS/93 09/IS/93 

..... ""' ..... IU. ""'' .... IU. ""'' ..... IU. ""' Oa"' IU. ""'' ....... ... ""'' 
Mttals (mcfk&) 

Aluminum 3410 23 4210 11.1 2540 59.1 2970 22.4 3300 22.2 SIJO 11.2 

Antimony 13.1 u I.S 6.7 35.9 u 13.4 u 13.3 u 6.7 u 

Arsenic 22 0.58 1.3 0.56 1.1 0.6 12 0.56 0.56 2.1 0.56 

Barium 428 2.3 398 1.1 133 J lOS 22 132 22 32l 1.1 

Beryllium 0.26 0.46 0.36 0.22 12 u 025 0.45 0.27 0,44 0.58 0.22 

Cadmium 3.3 1.2 1.3 0.56 3 u 1.1 u I.S 1.1 1.4 0.56 

Calcium 201000 46.1 109000 22.2 2SSOOO 120 138000 44.8 134000 44.4 107000 22.5 

Chromium 2.3 2.3 3.1 1.1 6 u 2.2 u 22 u 4.6 1.1 

Cobalt 2.9 2.3 1.8 1.1 u 2.2 u 1.3 2.2 2.8 1.1 

Copper 4.6 u 3 2.2 12 u I.S 4.S 3.S 4.4 3.7 2.2 

Iron 3330 23 2640 11.1 2420 59.8 2060 22.4 3630 222 5200 11.2 

L<od 2.9 5.8 1.1 2.9 12 4.4 0.56 5.3 2.8 5.1 1.1 

Magnesium 3050 46.1 4110 22.2 2940 120 2770 44.8 2260 44.4 3580 22.5 

Manganese 54.2 2.3 J 48.9 1.1 27.7 6 38 2.2 40.3 2.2 106 1.1 

Nickel 92 u 4.3 4.4 23.9 u u 4.S 8.9 5.8 4.5 

Potassium II SO u 1010 SS6 ll8 2990 703 1120 J 803 1110 J lliO 562 

Silver 2.3 u 0.64 1.1 u 22 u 22 u 1.1 u 

Sodium 458 1150 163 ll6 2990 u 1120 u 496 1110 252 562 

Vanadium 14.7 2.3 8.7 1.1 9.4 6 6.6 2.2 11.3 2.2 20.2 1.1 

(I) Results presented here uc only lhose chemicals which were dctecled at least once at this SWMU and have passed data review. 

A ~mplctc summary of chemical results arc presented ln Appendix A. 

J • Estimated value. 
R • Rejected vaJue. QUALcQualification 
U • Nondctccted value. RL • Reporting Limit 

Page 1 of4 

Source: Woodward-Clyde, 1994 
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APPEND liB 

LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Zinc 
Water Quality (pcrc:ent) 

Water 

Table 14-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU47 
CAH04l'-N71..-. CAt\1147 ... 11-00tJ CAM"47.,o.m..ooo.j CAN047-f471-00ol CANt47-t.f7~ 0312760011SA 031276QOI2SA 031278000JSA 0312780004SA 031279000SSA 09/14193 09/14193 09/14193 09114193 09/IS/93 ..... JU. Clo• ..... lL Q.HI .... ,, JU. Q.HI ..... JU. Q.HI lt.CIIIIIt IU. 8.7 4.6 7.S 2.2 10 12 6.3 4.S 9.6 4.4 

13 0.1 10 0.1 16 0.1 II 0.1 10 0.1 

(I) R.esullS presented here ue only those chemicalS which were detected al least once at this SWMU and have passed data rev•ew. A complete surnm&l)' of chemical results are presented in Appendix A. 
J • Estimalt:d value. 
R • Rejecled value. QUAL-QuaHfication 
U • Nondetected value. RL • Reporting Umit 

Page 2 of 4 
Source: Woodward-Clyde, 1994 

Tables 

CAN047·1U7l-Otot 

0312790006SA 
09/IS/93 

""'' 
....,, IL Qool 

11.9 2.2 

II 0.1 

URS Greiner Woodward Clyde 
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Table 14-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU47 

LOCATOR CAN047-047c-0004 CAN047oCH74-000I CAN047oCH7S-0004 CAN047-IH75-000I 
LAB SAMPLE NUMBER 03ll900003SA 03ll900004SA 03ll900007SA 03ll900008SA 
COLLECT DATE 09/10193 09/10/93 09/10/93 09/10/93 

ll<>ull RL Qu.t R<>ull RL Qual Result RL Quol ll<>ull RL 
Metals (mglkg) 

Aluminum 4270 22.6 4570 22.6 4370 11.2 6660 11.2 
Antimony < 13.6 u < 13.6 u < 6.7 u < 6.7 
Arsenic 2.3 0.57 2 0.56 2.1 0.56 2.5 0.56 
Barium ISS 2.3 J 341 2.3 157 1.1 426 1.1 
Beryllium < 0.45 u 0.23 0.45 0.15 0.22 J 0.48 0.22 
Cadmium < 1.1 u < 1.1 u < 0.56 u < 0.56 
Calcium 196000 45.3 215000 45.2 176000 22.4 166000 22.3 
Chromium 4.2 2.3 5.2 2.3 4.7 1.1 6.6 1.1 
Cobalt 2.5 2.3 2.1 2.3 2 1.1 2.1 1.1 
Copper 3.8 4.5 3 4.5 5.5 2.2 3.5 2.2 
Iron 3980 22.6 3720 22.6 4090 11.2 5440 11.2 
lead 3.5 1.1 3.4 1.1 3.6 1.1 5.1 1.1 
Magnesium 2690 45.3 3940 45.2 2370 22.4 4270 22.3 
Manganese 53.4 2.3 43.2 2.3 63 1.1 74.2 1.1 
Nickel 5.1 9.1 5.6 9 J 6.7 4.5 6.3 4.5 
Potassium 806 1130 J 830 1130 J 833 559 1190 558 
Silver < 23 u < 2.3 u 0.38 1.1 < 1.1 
Sodium 528 1130 < 1130 u 207 559 < 558 
Vanadium 13 2.3 14.8 2.3 10.6 1.1 19.4 1.1 

Tables 

Quol 

u 

u 

u 
u 

(I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results are presented in Appendix A. 

J E Estimated value. 
R a Rejected value. QUAL-Qualification 
U • Nondetected value. RL • Reporting Limit. 

Page 3 of 4 
Source: Woodward-Clyde, 1994 
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Table 14-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 47 

LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Zinc 

Water Quality (ptrttnt) 
Water 

CAN847·G474-*4 CAN847..0474-<IOO& CAN847-0475-00G4 CAN847-0475-00GI 
0311900003SA 0311900004SA 0311900007SA 0311900008SA 

09/10/93 09/10193 09/10193 09/10/93 
Raull RL Qual Result RL Qual Result RL Qual R.esutt RL Qual 
10.9 4.5 11.7 4.S 16 2.2 27.4 2.2 

12 0.1 II 0.1 II 0.1 10 0.1 

(I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. A complete summary of chemical results arc presented in Appendix A. 
J • Estimated value. 
R ~Rejected value. 
U = Nondetected value. 

QUAL=Qualification 
RL - Reporting Limit. 

Page 4 of 4 
Source: Woodward-Clyde, 1994 
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Table 14-1c 
Comparison of Maximum Concentrations with RBCs 

SWMU47 

Sample ID Analyte 
CAN047-0475-0000 Benzo{b )fluoranthene 
C~047~75-0000 Butyl benzyl phthalate 
C~047-0471-0000 Cobalt 
C~047-0471-0000 Copper 
C~047-0475-0000 Di-n-butyl phthalate 
C~047-0474-0000 Fluoranthene 
C~04 7-04 71-0000 Nickel 
C~047-0474-0000 Pyrene 
CAN047-0471-0008 Silver 
C~047-0471-0002 Sodium 
C~047-0475-0002 Toluene 
C~047-0475-0002 Total Petroleum Hydrocarbons (3) 
CAN047-04 75-0000 Xylenes (total) 
C~04 7-0474-0000 Zinc 

NTF =No EPA Established Toxicity Factor 
(I) All units in mglkg 
(2) Risk-based concentration 
(3) New Mexico recommended soil cleanup level for fuel contaminated soil. 
Note: Only metals that exceeded background appear in this table. 

Maximum 
Detected 

0.048 

0.21 

5.4 

9.3 

0.051 

0.041 

9.6 
0.044 

0.64 

609 

0.0048 

198 

0.0064 

32.2 

Source: Woodward-Clyde, 1994 

Tables 

Maximum 

Detected 
RBC(2) ExceedRBC 

0.07 N 

2000 N 
NTF N 
300 N 
800 N 
300 N 
200 N 

200 N 

20 N 

NTF N 
2000 N 
1000 N 

20000 N 
2000 N 

IJRS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev1\nfrap1apb_v1b.doc\12·Juf·OO /OMA B-98 
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Depth Location 

(ft.) 

All 7.S 

A/2 7.5 

N3 7.S 

A/4 7.5 

A/5 7.5 

A/6 7.S 

A17 7.5 

A/8 nla 

B/1 6 ows 

B/2 6 ows 

B/J 6 OWS 

B/4 6 OWS 

B/5 6 ows 

B/6 6 ows 

an 6 ows 

6 ows 
excavated 

B/8 n!a material 

Table 14-2a 

Summary of Soil Sample Results 

(units) TPH 

ppm ppm 

0.0 <20 

0.0 <20 

0.2 <20 

0.1 <20 

0.3 <100 

0.0 <20 

0.0 <20 

0.0 <20 

0.0 <20 

0.0 <20 

SWMU 47 
OFS~47SOILSAMPLE 

RESULTS 
4030 
BTEX 

ppm 

<SO 

<50 

<SO 

<50 

<JO 

<10 

<10 

<10 

<10 

Only contaminant identified: at 22.0 mg!Kg, wh1ch was also m the blank. 
2 Only contaminant identified: Di-n-butylphthalate at 12.0 mg/Kg, which was also found in the method blank. 
3 Silver at 3.1 mg/Kg. 
4 Silver at 2.9 mg!Kg. 
ND indicates non-detect, or below detection limit 

Source: US Army Corps of Engineers, 1999 

Tables 

1/RS Greiner Woodward Clyde 
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Sample 
No. 

Bf7QC 

an 

Table 14-2b 

Maximum Soil Sample Concentration of Metals 

SWMU47 

SWMU 47 Maximum Soil Sample Concentration of Metals 
Total Metals TLCP Metals Background Cone. 

mg!Kg mgiL Region VI I Cannon AFB 1 
Mg!Kg 

Silver 2.9 <0.04 0.01-5 265 

Arsenic 1.63 <0.40 1.1-16.7 3.6 

Cadmium 0.31 0.01 0.01-1.0 1.3 

Barium 367 1.6 430 805 

Lead 2.2 <0.05 10-18 7.1 

Selenium <2.5 0.06 0.2 1.1 

Chromium 8.8 0.02 38 13.3 

Nickel 6.3 NT 16 11.4 

Tables 

_Region IV 
Residential RBSL 

mg!Kg 

380N 

0.32 C/2.2N 

38N 

5300N 

400N 

380N 

31 c 

1500N 

N • noncarcmogemc 
C • carcinogenic 
NT - not tested 

. 
'CAFB Background Investigation. 1997 

Source: US Army Corps of Engineers, 1999 
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Table 15-1a 
Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 51 

LOCATOR CAIMSI..e!IIJ..otocl CA.IIItSI.fSIJ·IIIIJ CAJ(OSI-051J..ttlll CANtSI-1512-1001 CANIS:I .. SIJ.Mfl CANG51-f51J.«~al LAB SAMPLE NUMBER 0312760001SA 0312760002SA 0312790007SA 03127900 16SA 0312760005SA 0312760006SA COLLECT DATE 091W93 09/14/93 09/IS/93 09/15193 09/14193 09/14193 l•uh ... "'"' ·""· "'"' ..... ... "'"' ·-· ... "'"' ·-· ... """ l\caul1 .... """ 
Vot.lilc Organin; (uz:lkl:) 

Toluene 6.6 5.9 5.1 u 5.3 u 4.3 5.9 2.3 5.8 3.6 5.5 Xylencs(total) 1.3 5.9 5.1 u 1.6 5.3 5.9 u 5.3 u 1.4 l.S Stmlvolatilc OrgiDics {Uc/kC) 

Anthracene 
350 u 380 u 47 370 Benzo(a)anthraccnc 
350 u 380 u 600 370 Benzo(a)pyrene 
350 u 380 u 830 370 Benzo(b)Ruoranlhtne 
350 u 380 u 1700 370 Benzo(g,h,i)perylcnc 
350 u 380 u 520 370 Carbazole 
350 u < 380 u 19 370 Chrysenc 
350 u 380 u 910 370 FJuon.nthcnc 
350 u 380 u 2000 370 lndeno(I.2.J<d)pyrcnc < 350 u 380 u 510 370 Phenanthrene 
350 u 380 u 800 370 Pyrcnc 

< 350 u 380 u 2000 370 Mcttls (miJ'kg) 

Aluminum 8120 11.7 5180 11.5 4910 10.5 5260 23.4 7120 11.5 4010 11.1 Antimony 1 u 1.7 6.9 6.3 u 14 u 6.9 u 1.8 6.6 Arsenic 2.3 0.59 2.1 0.51 2.1 0.53 0.59 2.3 0.58 4.5 O.ll Barium Ill 1.2 lOS 1.1 433 1.1 118 2.3 14.7 1.2 495 I. I Beryllium 0.62 0.23 0.4 0.23 0.29 0.21 0.4 0.47 0.56 0.23 0.35 0.22 Calcium 5360 23.4 43400 22.9 17400 21.1 137000 46.8 7630 23.1 48100 22.1 Chromium 9.7 1.2 5.6 1.1 1.4 1.1 6 2.3 9.2 1.2 7.1 1.1 Cadmium 0.59 0.81 0.51 < 0.53 u 1.6 1.2 < 0.58 0.99 0.55 (J) Rcs:uhs prcscnacd here are only those chemicals which \vcrc detected at least once: at this SWMU and have passed data n:vicw. A complete summary or chemical results arc presented in Appendix A. 
1- Estlmaccd value. 
R .. Rejected value. QUAL-Qualification 
U • Nondetcctcd value. RL • Reporting Limit. 

Page 1 of2 
Source: Woodward-Clyde, 1994 

URS Greiner Woodward Clyde 
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Table 15-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Cobalt 

Copptr 

Iron 

Lnd 

Magnesium 

Man~ancsc 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

TPH(mJ:ikel 

Tolal Petroleum Hydrocarbons 

Water Quality (pcrtcnt) 

Water 

SWMU 51 

CANIU4!11"'"' CA.N151-t511-oMl CANMI..SII.-IIIO CA.Nt51-t51J.t0111 CAf'j0S1.fSI.)..ION 

0312760001SA 03 12160002SA 0312790007SA 0312790016SA 03 I 276000SSA 

09114193 09114193 09/IS/93 09115193 09114193 

...... kl. .,... ,_. kl. """ ...... kl. .,.., ...,, JU. ""'' IU. 

4.3 1.2 3.1 1.1 2.S 1.1 1.3 2.3 4.S 1.2 

9.4 2.3 6.2 2.3 S.2 2.1 S.l 4.7 I. I 2.3 

9120 11.7 S380 li.S 6900 IO.S S320 23.4 7720 11.5 

9.1 0.59 5.6 1.1 6.5 0.53 3.9 1.2 9 0.51 

1680 23.4 IS10 22.9 1440 21.1 1940 46.8 1520 23.1 

221 1.2 124 1.1 197 1.1 87.2 2.3 246 1.2 

8.9 4.7 6.7 4.6 S.3 4.2 S.l 9.4 8.3 4.6 

1510 SIS liOO S73 773 527 1100 ll70 1440 S77 

0.62 1.2 0.71 1.1 0.53 1.1 1.9 2.3 0.62 1.2 

203 58S 304 573 309 527 630 1170 190 S77 

21.7 1.2 IS.4 1.1 13.1 1.1 12.4 2.3 19.1 1.2 

22.2 2.3 15.1 2.3 IS.9 2.1 14.1 4.7 19.3 2.3 

46.8 u 45.9 u 173 42.2 lSI 46.8 46.2 

IS 0.1 13 0.1 S.l 0.1 IS 0.1 13 0.1 

(I) Results presented here &re only those d\em1uls which wen: detected at least on~ Ill: this SWMU and have passed data review. 
A complete summary of chemica! results are presented in Appendix A. 

J • Estimated value. 
R • Rejected value. 
U • Nondctected value. 

QUAL-Qualification 
RL • Reporting Limil 

Page 2 of 2 

Source: Woodward-Clyde, 1994 

""'' 

u 

Tables 

CA1'11051-Mil·OOCIJ 

03 12760006SA 

09114193 

...... IU. .,... 
3.4 1.1 

S.7 2.2 

mo 11.1 

5.9 1.1 

1460 22.1 

272 1.1 

5.1 4.4 

782 554 

0.7 1.1 

167 554 

16.3 1.1 

13.7 2.2 

269() 221 

9.7 0.1 
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APPEND liB Tables 

Table 15-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 51 

LOCATOR CANI51-Hil.t0114 CA.NOSI.f.SIJ.OOU CAN051.etii2AOU CANMJ-t512-0004 CANOSI..f511-00U CAPl0$1.051~ 

LAB SAMPLE NUMBER 0312760003SA 0312760004SA 0312790017SA 031604000JSA 0312790018SA 0312760007SA 

COLLECT DATE 09114193 09114193 09115193 09115193 09115/93 09/14193 

•aul• lU. Quol ...... • L Quol ...... lU. Quo I ·-· lU. Qu<l ....... "'- Qu<l kaul• "'- Quol 

Volatile Orgaaia (uglkg) 

1,2·Dichloroelhanc < 5.8 u < 5.7 u 4.2 6.2 < 5.5 u < 5.9 u 
1,2·Dichloropropanc < 5.8 u < 5.1 u 2.4 6.2 5.5 u < 5.9 u 
Tctrachloroethenc < 5.1 u < 5.1 u 26 6.2 5.5 u 5.9 u 
Toluene 5.8 u 5.1 u 3.5 6.2 1.7 5.5 5.9 u 

Stmivolatilc Orz:anJcs (uglkg) 

Chryscnc 56 410 410 u 
Metah (mg/kg) 

Aluminum 3050 23.3 3830 I 1.4 2310 24.9 2690 55 2960 23.6 
Arsenic 22 0.58 2.4 0.51 0.62 2.4 0.55 0.59 
Barium 330 2.3 190 1.1 1100 2.5 1150 5.5 1370 2.4 l 

Beryllium 0.26 0.47 0.34 0.23 0.29 0.5 1.1 u 0.47 u 
Cadmium 2.3 1.2 1.6 0.57 2.7 1.2 3.4 2.8 2.4 1.2 

Calcium 198000 46.5 97900 22.8 236000 49.7 263000 110 202000 47.2 
Chromium 2.3 u 3.7 1.1 2.5 u 5.5 u 3.2 2.4 
Cobalt 2.8 2.3 3 1.1 2.5 u 5.5 u 2.9 2.4 
Copper 2.6 4.7 4 2.3 3.3 2.7 II 2.1 4.7 
Iron 2810 23.3 3980 11.4 1920 24.9 2110 55 2710 23.6 
Lead 2.6 2.9 5.8 1.1 5.1 12.4 1.4 5.5 1.9 3 
Magnesium 2290 46.5 2540 22.8 2810 49.7 3830 110 3070 47.2 

Manganese 42.3 2.3 90.7 1.1 29 2.5 36.5 5.5 47.6 2.4 

Nickel 4.6 9.3 5.5 4.6 2.7 9.9 22 u 3.6 9.4 l 

Potassium 125 1160 896 570 462 1240 611 2750 1110 u 

(I) Results presented here an: only those c:hcmicaJs which were detected at least once at thi:r SWMU and hive passed data rcvtcw. 
A complete summary of chemical results are presented in Appendix A. 

J • Estimated value. 
R = Rejected value. QUAL-Qualification 
U • Nondctcctcd value. RL• Reporting Umit. 

Page 1 of4 

Source: Woodward-Clyde, 1994 
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APPEIDIIB 

Table 15-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Silver 

Sodium 

Vanadium 

Zinc 

TPH(mlfJ<c) 

Total Petroleum Hydrocarbons 

Water Quality (ptnent) 

Water 

SWMU 51 

CANOSI~U.f004 CANOSI-fSII-tool CANt51 ... 51J.fll.4 CANOS1-05l1-ooo.4 CANIISJ-OSIJ-0001 

0312760003SA 0312760004SA 0312790017SA 0316040001SA 03127900 18SA 

09/14193 09/14193 09115193 09/15193 09/15193 

...... "'"' .... ,, IU. .,.., ..... .,_ ..... ....... "'"' ..... r.t 

1.1 2.3 0.62 1.1 I.S 2.5 2.5 5.5 

700 1160 543 510 824 1240 904 2750 

14 2.3 11.5 1.1 8.5 2.5 1.5 5.5 

1.5 4.7 11.5 2.3 8.3 II 

< 46.5 u 182 45.6 3150 249 664 44 

14 0.1 12 0.1 20 0.1 20 0.1 9.2 0.1 

(I) Results presented here are only those chemicals which were detected at least once at this SWMV and have passed data review. 
A complete summary of chemical results arc presented in Appendix A. 

J .. Estimated value. 
R • Rejected value. 
U • Nondetected value. 

QUAL-Qualificalion 
RL • Reponing Limit. 

Page 2 of 4 

Source: Woodward-Clyde, 1994 

Tables 

CANOSI.OSI).tON 

0312760007SA 

09/14193 

""'' llaull ... ..... 

2.4 u 
1180 u 

14.2 2.4 

8.4 4.7 

41.2 u 

IS 0.1 
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APPEND liB 

Table 15-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 51 

LOCATOR CAN0$1.051).0001 

LAB SAMPLE NUMBER 0312760008SA 

COLLECT DATE 09/14/93 

Jtcaul1 RL Qual 

Volatile Organics (uglkg) 

1,2 ·Dichloroethane < s.s u 
1,2-Dichloropropanc < s.s u 
Tetrachlorocthene < s.s u 
Toluene < s.s u 

Semivolalile Organics (uglkg) 

Chrysene < 360 u 
Metals (mglkg) 

Aluminum 3060 21.9 

Arsenic 2.1 o.ss 
Barium 1010 2.2 J 

Beryllium < 0.44 u 
Cadmium 2 1.1 

Calcium 196000 43.9 

Chromium 2.9 2.2 

Cobalt 3.2 2.2 

Copper 2.8 4.4 

Iron 2470 21.9 

Lead 1.8 2.7 

Magnesium 3840 43.9 

Manganese 6S.I 2.2 

Nickel 5.2 8.8 

Potassium 185 1100 

Tables 

(I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

A complete summary of chemical results arc presented in Appendix A. 
J ~Estimated value. 
R = Rejected value. 
U • Nondetcctcd value. 

QUAL=Qualification 
RL • Reporting Limit 

Page 3 of 4 

Source: Woodward-Clyde, 1994 
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Table 15-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 51 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Silver 

Sodium 

Vanadium 

Zinc 

TPH (ml:ikg) 

Total Petroleum Hydrocarbons 

Wattr Quality (percent) 

Water 

CANOSI-GSI~I 

0312760008SA 

09/14193 

Rauh 

1.1 2.2 

< 1100 

12.3 2.2 

8 4.4 

< 43.9 

8.8 0.1 

I 

u 

u 

Tables 

(I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results are presented in Appendix A. 

J - Estimated value. 
R - Rejected value. 
U - Nondetected value. 

QUALo.Qualification 
RL- Reporting Limit 

Page 4 of4 
Source: Woodward-Clyde, 1994 
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Table 15-1c 

Comparison of Maximum Concentrations with RBCs 

SWMU 51 

Maximum 

SampleiD Analyte Detected RBC{2) 

CAN051-0512-0004 1,2-Dichloroethane 0.0042 0.8 

CAN051-0512-0004 1,2-Dichloropropane 0.0024 30 

CAN05 1-05 13-0002 Anthracene 0.047 2000 

CAN051-0513-0002 Antimony 1.8 3 

CAN051-0513-0004 Barium 1370 600 

CAN051-0513-0002 Benzo(a)anthracene 0.6 0.07 

CAN051..0513-0002 Benzo(a)pyrene 0.83 0.01 

CAN051..0513-0002 Benzo(b)fluoranthene 1.7 O.Q7 

CAN05 1-0513..0002 Benzo(g,h,i)perylene 0.52 NTF 

CAN051..0512..0008 Cadmium 3.4 8 

CAN051-0513..0002 Carbazole 0.079 4 

CAN05 1-0513..0002 Chrysene 0.97 2 

CANOSI-0511-0000 Copper 9.4 300 

CAN05 1..05 13..0002 Fluoranthene 2 300 

CAN051-0513-0002 lndeno(l,2,3-cd)pyrene 0.51 0.04 

CAN05 1-0S 13..0002 Phenanthrene 0.8 NTF 

CAN051-0513-0002 Pyrene 2 200 

CAN05 l-OS 12-0008 Silver 2.5 20 

CAN OS l-OS 12-0004 Tetrachloroethene 0.026 

CAN OS 1-0511..0000 Toluene 0.0066 2000 

CANOSl-0512-0004 Total Petroleum Hydrocarbons (3) 3150 1000 

CAN OS l-0512..0000 Xylenes (total) 0.0016 20000 

CAN OS l-OS 11-0000 Zinc 22.2 2000 

NTF -No EPA Established Toxicity Factor 

(1) All units in mglkg 

(2) Risk-based concentration 

(3) New Mexico n:commended soil cleanup level for fuel contaminated soil. 

Note: Only metals that exceeded background appear in this table. 

Source: Woodward-Clyde, 1994 

Tables 

Maximum 

Detected 
ExceedRBC 

N 

N 
N 
N 
y 

y 

y 

y 

N 
N 

N 

N 
N 

N 
y 

N 

N 

N 
N 
N 
y 

N 

N 
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Receptor/Pathway 

Occupational Wor:ker (Surface Soil)* 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Construction Worker (Total Soil) 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Trespasser (Surface Soil)* 
- Dermal Contact 
-Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Table 15-2 

Summary of Human Health Risks 

SWMU 51 

Cancer 
Rislc 

0.00 
0.00 
0.00 
0.00 
0.00 

8 X 10'11 

9 x 10'10 

I X 10'11 

6 X to·U 
9 X JO·IO 

0.00 
0.00 
0.00 
0.00 
0.00 

Average Exposure 

Subchronic 
HJ. 

3 x 10"10 

2 x to~ 
I X to-6 
2 X t0-6 
2 X 10~ 

9 x to·•l 
2 X 10"7 

3 X 10 .. 
0.00 

2 X l0"7 

Chronic 
H.l. 

3 X 10"10 

7 X 10"7 

I X 10"7 

0.00 
8 X 10"7 

Tables 

Reasonable Maximum Exposure 

Cancer 
Risk 

0.00 
0.00 
0.00 
0.00 
0.00 

t X 10"11 

t X 10"' 
6 X 10"11 

3 X JO-ll 

I X tO"' 

0.00 
0.00 
0.00 
0.00 
0.00 

Subchronic 
H. I. 

5 X 10"9 

4 X IO·l 

5 X 10-6 
7 X 10-6 
4 x 1o·l 

2 X J0"9 

2 X t0"5 

5 x to·7 

0.00 
2;JO-s 

Chronic 
H. I. 

3 X tO .. 
6 x 10"5 

2 X 10-6 
0.00 

6;JO-s 

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. See Appendix C for nonrounded risk values. 

• No carcinogenic contaminants were found in the surface soil at SWMU 51. 

Source: Woodward-Clyde, 1994 
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Depth 

(ft.) 

10 ows 

2 9 ows 

3 9 ows 

4 9 ows 

5 5.5 ows 

6 10 ows 

7 10 OWS 
excavated 

8 nla material 

9 5.5 ows 

10 6 ocv 

II 8 ocv 

12 6 ocv 

13 8 OCV 

14 8 ocv 

Table 15-3a 
Summary of Soil Sample Results 

SWMU 51 

SUMMARY OF SWMU 51 SOIT.. SAMPLE · 
RESULTS 

ppm ppm ppm 

0.4 NO <10 

0.0 NO NO 

0.0 NO NO 

0.0 NO NO 

127 >600 >300 

<20 <10 

0.1 <20 <10 

NO <20 <10 

NO <20 <10 

NO NO 

NO 

2 Only contaminant identified: naphthalene at 0.0154 mg/Kg, and I, 2, 4-trimethlbenzene at 0.0033 mg!Kg. 
3 Barium at 1,070 mg!Kg, Chromium at 26.3 mg/Kg, Nickel at 14.4 mg/Kg. 
4 Selenium at 0.838 mg!Kg. 
ND indicates non-detect, or below detection limit 
NT indicates not tested 
"' Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 

Ba, Cr, 
Ni3 

se4 
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Sample 
No. 

15 

14 

7 

Table 15-3b 

Maximum Soil Sample Concentration of Metals 

SWMU 51 

SWMU 51 Maximum Soil Sample Concentration of Metals 
Total Metals TLCPMetals Background Cone. 

mg/Kg mg/L Region VI I Cannon AFB 1 
Mg!Kg 

Arsenic 3.5 <0.40 1.1-16.7 3.6 

Mercury 0.014 <0.0010 0.10 0.019 

Selenium 0.838 < 1.0 0.2 1.1 

Barium 1070 0.8 430 805 

Chromium 26.3 <0.02 38 13.3 

Nickel 14.4 NT 16 11.4 

Lead 7.6 <0.05 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg!Kg 

0.32C 

23N 

380N 

5300N 

31 c 

ISOON 

400N 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

. 
'CAFB Background InvestigatiOn, 1997 

Source: US Army Corps of Engineers, 1999 
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Table 16-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 57 

LOCATOR C/J\1157.ff71..oeot CANOS1..o511..otl CAJrtos7-t5'72-ttet .,.,.,.,_.,,._, CANGS7-H7MMG CANtS"l'-451.UOU 

LAB SAMPLE NUMBER 0312740017SA 0312740018SA 0312790012SA 0312790013SA 0312790008SA 0312790009SA 
COLLECT DATE 09/IS/93 09/ll/93 09/ll/93 09tll/93 09/ll/93 09/IS/93 ..... '"" Qo..o .... '"" Qool ..... '"" Qool -· '"" Qo..o .... ,, '"" Qo..o ...... '"" Q.ol 

Volatile Orzanics (ucfkg) 

Ethyl benzene S.6 u S.6 u 1.7 S.6 l.6 u l.l u S.6 u 
Toluene 3.8 5.6 S.6 u 4.5 S.6 < 5.6 u l.l u l.6 u 
Xylcnes (total) 7.S S.6 S.6 u l.6 S.6 u s.s u S.6 u 

Md•l•(mll'kl:} 

Aluminum 4790 11.1 7l30 11.3 ~so 11.2 6780 II. I 8100 11.1 1420 11.2 
Arsenic 2 O.S6 1.6 O.S6 2.7 O.S6 2.1 O.S6 2.2 o.ss 2 O.l6 
Barium 180 1.1 93.7 1.1 106 1.1 S6.9 1.1 71.7 1.1 82.7 1.1 
Beryllium 0.33 0.22 0.58 0.23 0.6 0.22 O.l4 0.22 O.l2 0.22 O.l8 0.22 
Cadmium 0.9S 0.56 0.62 0.56 R R R R 
Calcium 63&00 22.2 23700 22..1 19700 22.5 3740 22.3 4730 22.2 38900 22.4 
Chromium 4.4 1.1 7.9 1.1 9.7 1.1 7.9 1.1 9.5 1.1 7.6 1.1 
Cobol I 2.4 1.1 4.2 1.1 3.7 1.1 3.1 1.1 3.1 1.1 3.7 1.1 
Copper 4.l 2.2 7.9 2.3 7.3 2.2 6.3 2.2 7.2 2.2 7.3 2.2 
Iron 4360 11.1 7210 11.3 9390 11.2 7770 11.1 8720 11.1 8010 11.2 
U:ad 6.4 O.S6 6.2 O.l6 9.2 O.S6 7.2 O.S6 7.8 o.ss S.9 O.S6 
Magnesium 2S20 22.2 1810 22.S 1980 22.S 1680 22.3 IS SO 22.2 2260 22.4 
Manganese 106 1.1 177 1.1 171 1.1 IS6 1.1 162 1.1 138 1.1 
Nickel 4.4 8.9 4.l 4.l 8.1 4.5 7.1 4.4 8.9 4.S 
Potassium 937 SS6 1460 S63 1700 562 1420 SS7 IS20 SS4 1760 Sl9 
Silver 0.66 1.1 J 0.63 1.1 l O.Sl 1.1 O.l9 1.1 0.61 1.1 1.1 Ul 
Sodium SS6 u l63 u 309 S62 291 SS7 36S SS4 220 SS9 

(l) Results presented here are only those chemicals which were detected et least once at this SWMU and have passed data ~view. 
A complete summary of chemical results m prescnlcd in Appendix A, 

J • Estimated value. 
R • Rejected value. QUAL-Qualifitation 
U ""Nondctcctcd value. RL • Reporting Limit. 

Page 1 of2 

Source: Woodward-Clyde, 1994 
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Table 16-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 57 

LOCATOR CAN051-HTI-IIOG C\f4157-1571 ..... 1 CAHtS7-GS72-MOO CANOS1-Mn.4182 CANOS1-t57J...e000 CAI'4051..o51J.«MMl 

LAB SAMPLE NUMBER 0312740017SA 0312740018SA 0312790012SA 0312790013SA 0312790008SA 0312790009SA 

COLLECT DATE 09/IS/93 09/IS/93 09/ll/93 09/lS/93 09/IS/93 09/JS/93 -· ... """ ...... JU. """ ..... lL """ ..... """ ...... ..,_ 
""" ...... lL """ 

V~nadium 13.! 1.1 17 1.1 19 1.1 16 1.1 18.3 1.1 ll.S 1.1 

Ziac 14.1 2.2 11.4 2.3 20.1 2.2 16.1 2.2 22.! 2.2 21 2.2 

TPH (m&lk&) 

Total Pttrolcum Hydrocarbons 144 44.4 78.4 4S 160 44.9 < 44.! u 44.3 u 44.8 u 
Water Q .. Ury (ptrtcnt) 

Water 10 0.1 II 0.1 II 0.1 10 0.1 9.8 0.1 II 0.1 

(I) Resulu presented he~ .e only those chemicals which wue detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results m: presented ia Appendix A. 

J "" Estimated value. 
R • Rejected value. QUAL-Qualification 
U • Nondett:cted value. RL • Reporting Limit 

Page 2 of 2 

Source: Woodward-Clyde, 1994 
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Table 16-1b 

Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 57 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volalile Orgaak:s (ucfkg) 

Toluene 

Xylenes (total) 

Metals (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 
Sodium 

Vanadium 

Zinc 

TI'H (m&fkg) 

Total Petroleum Hydrocarbons 

Wafer Quality (percent) 

Water 

0312740019SA 

09115/93 

....... 

1.6 

1.7 

3860 

1.7 

167 

< 

3.1 

228000 

< 

2.4 

< 

3260 

3 
2860 

47.1 

4.7 

< 

< 

< 

10.5 

< 

16 

5.9 

5.9 

23.8 

0.59 

2.4 

0.41 

1.2 

47.5 

2.4 

2.4 

4.8 

23.8 

0.59 

47.5 

2.4 

9.5 

1190 

2.4 

1190 

2.4 

4.8 

41.5 

0.1 

CAH0$1~1-41001 

0312740020SA 

09/15193 

< 

< 

4740 

1.6 

192 

u < 

1.9 

127000 

u 2.8 

u 

u 
u 
u 

u 

< 

< 

4140 

5.1 

3450 

82.4 

< 

< 
< 

418 

18.9 

14 

49.4 

12 

lL 

5.1 

5.7 

22.9 

0.57 

2.3 

0.46 

1.1 
45.7 

2.3 

23 

4.6 

22.9 

0.S7 

45.1 

2.3 

9.1 

1140 

2.3 

1140 

2.3 

4.6 

45.7 

0.1 

03127900 14SA 

09/ll/93 

u 
u 

..... 
< 

< 

SOlO 

1.9 

126 

u 0.38 

179000 

2.6 

u 2.2 

u 

1 

u 
u 
u 
J 

1 

3.9 

4070 

2.2 

2440 

49.6 

s 
951 

0.95 

346 

9 

10.9 

14 

S.& 

5.& 

23.1 

0.5& 

2.3 

0.46 

46.3 

2.3 

2.3 

4.6 

23.1 

2.9 

46.3 

2.3 

9.3 

1160 

2.3 

1160 

2.3 

4.6 

46.3 

0.1 

u 
u 

R 

u 

031279001 5SA 

09115193 

9.2 

< 

5590 

1.9 

303 

0.4 

123000 

3.5 

2.8 

3.6 

4890 

3.6 

3170 

93.4 

5.6 

1220 

1.6 

326 

12.6 

11.9 

< 

10 

lL 

5.6 

5.6 

22.3 

0.56 

2.2 

0.45 

44.6 

2.2 

2.2 

4.5 

22.3 

2.8 

44.6 

2.2 

8.9 

1120 

2.2 

1120 

2.2 

4.5 

44.6 

0.1 

Quo I 

u 

R 

u 

Tables 

03127900 I OSA 

09/ll/93 

< 

< 

2700 

1.7 

165 

< 

254000 

< 
< 

4.2 

2430 

2.2 

2860 

28.7 

< 

704 

< 

14;o 

6.8 

10.6 

16 

59.1 

0.6 

6 

1.2 

119 

6 

11.9 

59.1 

119 

6 

23.9 

2990 

2990 

11.9 

47.8 

0.1 

Quol 

u 
u 

u 
R 

U1 

u 

u 

U1 

u 

(I) Results proscntcd hero ar< only those chemicals which wero detected at least once at this SWMU and have passed data roview. 

A complete summary of chemical results arc presented in Appendix A. 
I • Estimated value. 
R • Rejected value. 
U • Nondctccled value. 

QUAL-Qualification 
RL"" Reporting limit 

Page 1 of2 

Source: Woodward-Clyde, 1994 
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Table 16-1b 
Summary of Chemicals Reported for Subsurface Soil Samples 

SWMU 57 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volalile Organics (ug/kg) 

Toluene 

Xylcnes (total) 

Metals (mglkg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

TPH(mglkg) 

Total Petroleum Hydrocarbons 

Water Quality (percent) 

Water 

CAN057-oll73-000I 

0312790011SA 

09/15/93 

2.5 

2.3 

2870 

2.4 

457 

< 

261000 

< 

< 

1.8 

2180 

0.91 

3330 

38.1 

< 

707 

2.7 

1150 

5.9 

11.1 

< 

7.7 

5.4 

5.4 

54.1 

0.54 

5.4 

1.1 

108 

5.4 

5.4 

10.8 

54.1 

1.1 

108 

5.4 

21.7 

2710 

5.4 

2710 

5.4 

10.8 

43.3 

0.1 

Quo I 

J 

u 
R 

UJ 

u 
J 

u 

u 

Tables 

(I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete sununary of chemical results are presented in Appendix A. 

J • Estimated value. 
R- Rejected value. 
U = Nondctcct<:d value. 

QUAL-Qualification 
RL ~Reporting Limit. 

Page 2 of2 

Source: Woodward-Clyde, 1994 
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Table 16-1c 
Comparison of Maximum Concentrations with RBCs 

SWMU 57 

Maximum 
SampleiD Analyte Detected RBC(2) 
CAN057-0571-0004 Cadmium 

CAN057-0571-0002 Copper 
CAN057..0572-0000 Ethy1benzene 
CAN057-0573~8 Silver 
CAN057-0572-0008 Toluene 
CAN057-0572~00 Total Petroleum Hydrocarbons (3) 
CAN057-0572~0 Xylenes (total) 
CANOS?-0573-0000 Zinc 

(I) All units in mglkg 

(2) Risk-based concentration 

(3) New Mexico recommended soil cleanup level for fuel contaminated soil. 

Note: Only metals that exceeded background appear in this table. 

3.1 

7.9 

0.0017 
2.7 

0.0092 

160 

0.009 

22.5 

Source: Woodward-Clyde, 1994 

8 

300 

800 

20 

2000 

1000 

20000 

2000 

Tables 

Maximum 

Detected 

ExceedRBC 

N 

N 

N 

N 

N 

N 
N 

N 
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No. 

(ft.) 

8 ows 

2 8 ows 

3 8 ows 

4 8 ows 

5 8 ows 

6 8 ows 

7 8 ows 

8 NIA 
Only contaminant 

2 Silver at 1.4 mg/Kg. 

Table 16-2a 

Summary of Soil Sample Results 

SWMU 57 

SUMMARY SAMPLE 

ppm ppm ppm 

ND <20 <10 

ND <20 ND 

ND <20 <10 

ND <20 <10 

ND <20 <10 

ND indicates non-detect, or below detection limit 
NT indicates not tested 
• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

Tables 
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Sample 
No. 

7 

Table 16-2b 

Maximum Soil Sample Concentration of Metals 

SWMU 57 

SWMU 57 Maximum Soil Sample Concentration of Metals 
Total Metals TLCP Metals Background Cone. 

rng!Kg mg/L Region VI I C2nnon AFB 1 
Mg/Kg 

Silver 1.4 <00.04 0.01-5 2.65 

Arsenic 0.78 <0.40 1.1-16.7 3.6 

Barium 162.8 0.8 430 805 

Cadmium 0.21 <0.005 0.01-1 1.3 

Chromium 8.7 0.02 38 13.3 

Nickel 6.4 NT 16 11.4 

Lead 9.3 <0.05 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg/Kg 

380N 

0.32C 

5300N 

38N 

31 c 

1500N 

400N . . N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

'CAFB Background InvestigatiOn, 1997 

Source: US Army Corps of Engineers, 1999 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DAlE 

Volatile Organics (uglkg) 

Benzene 
Chforobenzene 

1, I·Dichloro<thene 

Toluene 
Trlchloro<thene 

Semlvolfttllt Organ!" (uglkg) 

Accnaphthe~ 

4-Chloro-3-methylphenol 

2-Chlorophenol 

1,4-Dicblorobenzene 

2,4-Dinitrotoluene 

4-Nitrophenol 

N-Nitroso--di-n-propylaminc 

Pentachlorophenol 

Phenol 

Pyrenc 

1,2,4-Trichlorobenzene 

Metals (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

CAJII'Hl-NU..f004 

0313 790009SA 

09122193 ·-
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

4480 

< 

1.3 

82.7 

0.31 

1.7 

01. 

5.7 

5,7 

5.7 

5.7 

5.7 

380 

380 

380 

380 

380 

1800 

380 

1800 

380 

380 

380 

ll.5 

6.9 

0.57 

1.1 

0.23 

0.57 

Quo! 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

CAl(Nl.o.;JJ.fOOI 

0313790010SA 

09122193 ..... 
< 

< 

< 

2.1 

< 

4970 

< 

I.S 

316 

0.33 

lL 

5.7 

5,7 

5.7 

5.1 

5.1 

22.7 

13.6 

0.51 

2.3 

0.45 

1.1 

<lo•l 

u 
u 
u 
J 

u 

u 

CANMI-4412...,.. 

0313790013SA 

09/22193 ..... 
< 

< 
< 
< 

< 

53 SO 

< 

1.3 

54.8 

0.36 

0.69 

lL 

5.6 

5.6 

5.6 

5.6 

5.6 

11.2 

6.7 

0.56 

1.1 

0.22 

0.56 

Quo! 

u 
u 
u 
u 
u 

u 

CAHOQ...OCIJ..OfOI 

0313790014SA 

09/22193 

...... 
< 

< 

< 

< 

< 

< 
< 

< 
< 

< 

< 

< 

< 

3650 

< 

1.7 

727 

0.35 

2.6 

lL 

5.9 

5.9 

5.9 

5.9 

5.9 

390 

390 

390 

390 

390 

1900 

390 

1900 

390 

390 

390 

23.6 

14.2 

0.59 

2.4 

0.47 

1.2 

Qu<l 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

CANNWCli.0004 

0314020011SA 

09124193 ..... 
< 

< 

< 

< 

4260 

< 

1.9 

28.4 

0.4 

< 

... 
5.5 

5.5 

5.5 

s.s 
s.s 

10.9 

6.6 

o.ss 
1.1 

0.22 

0.55 

(1) Results presented here are only those cilemicals which wert dCtcctCd at least once at this SWMU and haVe piiSsed data review. 

J • Estimated value. 
R • Rejected value. 
U • Non detected value. 

QUAL-Qualification 
RL • Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Calcium 
Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

M&n~:anc:sc: 

Mercury 

Nlck<l 

Polwlum 

Selenium 

Silver 

Sodium 

Th!llium 

Vanadium 

Zinc 
TPH (mglkg) 

Total Petroleum Hydrocarbons 

Water Quality (percent) 

Water 

CANMlatt.eoN 

0313790009SA 

09122/93 ..... 
101000 

3.6 

2.4 

3.2 

4010 

H 

1970 

52.1 

< 

5.2 

838 

< 

0.64 

< 

< 

10.5 

9.7 

< 

13 

IU. 

22.9 

l.l 

l.l 

2.3 

11.5 

2.9 

22.9 

l.l 

0.11 

4.6 

573 

l.l 

l.l 

573 

l.l 

l.l 

2.3 

45.8 

0.1 

CANNI.f4:ti..OOOI CANOU-oll2..(1004 

0313790010SA 

09f22/93 

0313790013SA 

09122/93 

Qual J.alllt 

151000 

2.3 

1.7 

1.6 

2490 

3.3 

3210 

I 53.8 

u < 

734 

< 

1.2 

u < 

I < 

u 

5.6 

7.( 

< 

12 

JtL Qwal lteNII 

45.4 3[)400 

2.3 5.5 

2.3 J 2.6 

4.5 J 3.8 

22.7 5320 

5.1 J 3.4 

45.4 1470 

2.3 J 54.6 

0.11 u 
9.1 J 6.3 

1130 I 998 

1.1 l < 

2.3 I 0.58 

1130 u 
l.l 

2.3 12.3 

4.5 17.2 

45.4 u < 

0.1 II 

IU. 

22.4 

1.1 

l.l 

2.2 
1!.2 

1.1 

22.4 

l.l 

0.11 

4.5 

561 

l.l 

l.l 

561 

0.56 

l.l 

2.2 

44.8 

0.1 

CANHI-o(tz.ooot 

03137900 14SA 

09f22/93 

Qw.l RIIUI.t 

183000 

2.6 

2.5 

2640 

3.6 

3510 

44.2 

u < 

4.6 

616 

< 

l 1.7 

u < 

u < 

u 

u 
6.6 

15 

IU. Quol 

47.3 

2.4 

2.4 u 
4.7 

23.6 

0.59 

47.3 

2.4 

0.12 u 
9.5 
1180 

1.2 

2.4 J 

1180 u 
1.2 

2.4 

4.7 

47.3 u 

0.1 

CAf(Ofl..cNll~ 

0314020011SA 

09124193 ..... 
1570 

5.9 

!.9 

4.2 

4930 

4.6 

1470 

62.3 

< 

5.8 

1300 

< 

0.34 

223 

< 

13.4 

!0.3 

8.4 

IU. 

21.8 

l.l 

l.l 

2.2 

10.9 

0.55 

21.8 

l.l 

0.11 

4.4 

546 

0.55 

l.l 

546 

0.55 

1.1 

2.2 

43.7 

0.1 

(I) Results presented herem onlY-those chemicals which were detected at least once at this SWMt.faild have passed data rt:VIew. 

1• En.imated value. 
R • Rejected value. 
U- Nondetected v!lue. 

QUALcQuallfieation 
RL = Reporting Limit 
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OJ 14020012SA 

09124193 

Resuh IU. 

82500 22.4 

1.1 

!.8 !.1 

2.8 2.2 

3460 1!.2 

4.8 0.56 

2860 22.4 

7!.) l.l 

< 0.11 

4.7 4.S 

1100 560 

< 0.56 

l.l 
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< l.l 

15.4 l.l 
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II 0.1 
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~ 

. 
~· LOCATOR CMIOU~ll-0004 CAN061oO'lMOOI !ill! 
~ LAB SAMPLE NUMBER 0314010003SA 0314010004SA Ill 

~ COLLECT DATE 09/23193 09123193 .. 

& ~ ~ ~ ~ ~ ~ ~ 

~ Volatile Organl(s (uglkc) 
~ 
Q. Benzene < 5.4 U < 5.7 U en 
~ Ch!orobcnzene < S.4 U < 5.7 U 3 
~ 1,1-Dichloroethcne < 5.4 U < 5.7 U 3 

Toluene < 5.4 U < 5.7 U l!ol 

Trichlorocthcne < 5.4 U < 5.7 U -< 
0 

en Sem!volatlle Organics (uglkg) 
-

~ Acenaphthene < 380 U 9 
0 4-Chloro-3-methylphenol < 380 U CD 

~ 2-Chloropheno! < 380 U ~. 

::E "0 1,4-Dichlorobenzenc < 380 U ~ ~ -t 

g l!ol 2,4-Dinitrotoluenc < 380 U S: Ul ~ 

~ 'g 4-Nitrophenol < 1800 U C ~ CD 

l!ol W N-Nitroso-di-n-propylaminc < 380 U ~ 'g ~ 
-, 0 

-, I 

0 Q. - Pentachlorophenol < 1800 U 7" - ~ 
,_,_ 1 .J:o. 

cnCDI!J 

[5 g Phenol < 380 U w Q. 

"' '< 
-

:;3 a. Pyrene < 380 U 0 
5 CD 

.., 

§: ~ 1,2,4-Trichlorobenzcne < 380 U en 
"' ~ 

1~ <0 Metals (mglkg) 
§. 

~ 'g. Aluminum 3930 10.8 3040 22.9 !!! 
"9-

-

~ Antimony < 6.5 U < 13.7 U ~ 

~ 
l!ol 

3: Arsenic 1.2 0.54 1.1 0.57 0 

ro 
CD 

i Barium 45 l.1 J 334 2J 1 en 
~~ Beryllium 0.41 0.22 0.59 0.46 S!. 

~ Cadmium < 0.54 U < 1.1 U 

3. 
t I (I) R.estift5 presented here are only thosechemicals which were detectcdat least once.at this SWMU and have passed data review. 
c g 
0 J "'Estimated value. 

~ R = Rejected value. QUAL=Qualification -1 

U = Nondetected value. RL =Reporting Limit 1» 

~ 
~ 

I 

-- = 
~ 

~ 
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II .. 
LOCATOR CAN0&1~12..eoo.c CA~2~2l-OOOS Pll 

LAB SAMPLE NUMBER 0314010003SA 0314010004SA ~ 
COLLECT DATE 09123193 09123/93 -

Jlesult IU. Qual Jlc:sult IU. Quol ~ 
Calcium 2160 21.5 136000 45.8 

Chromium 5.3 1.1 < 2.3 U en 
Cobalt 2.1 1.1 2.1 2.3 J C 

Copper 3.5 2.2 2.1 4.6 J 3 
Iron 4610 10.8 2470 22.9 ~ 

en Lead 4.2 0.54 4 0.57 -< 
0 Magnesium 1300 21.5 3510 45.8 S, 
c .., Mangllilese 75 1.1 56.3 2.3 C') 

£ Mercury < 0.11 U < 0.11 U ~ 
Nickel 5.5 4.3 4.5 9.2 J 3 

~ "'0 Potassium 938 538 740 1140 1 en i:r 
olll s· <--f 
C. (C elemum < 0.54 U < 1.1 J < Ill Ill 

~ :. Silver < 1.1 J < 2.3 J ~ ~ ~ 
.., 0 Sodium 295 538 J < 1140 U Ill "C ~ 
c. ...., · en o -...J n ~ Thallium < 0.54 u < 1.1 J -:- ;:I.. .!.to. 

-<" Vanadium 12.9 1.1 9.5 23 ~ ~ Ill 

Jt Zinc 9.7 2.2 7.9 4.6 0' 
~ TPH (mglkg) .., 

~ Total Petroleum Hydrocarbons < 43 U < 45.8 U g> 
~ Water Quality (percent) [ 

c 
Water 7.1 0.1 13 0.1 ::::i, 

(IT Results presented here are only those chemicilswllich were dctected8t least once at this SWMU and havepasseddata review. 

1"' Estimated value. 
R "' Rejected value. 
U "' Nondetcctcd value. 

QUAV=Qualification 
RL'" Reporting Limit. 

Ill 
0 
Q 

en 
0 

.... 
= =' -CD 
0 



~ 
~ 
Clj 
::;· 
~ 

~ 
8. 
~ a. 
i 
~ 

0 

~ 

~ 
5: 
,! 
~ 

~ 
5. 
5 
~ 
:?. ., 
"0 

~~ 
0 c. 
a 
;;:; 
L 
c 

8 
0 
~ 

to 
I ...... 

N 
N 

en 
0 
c .., 
0 
CD 

:E ""C 0 
0 D) 

c. (Q 

~ 
CD 

D) ~ .., 
0 c. .... 

I 

(') N 

-< c. 
~ 
~ 

co co 
-'="-

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile 01'J:•nlc:s (uglkg) 

I ,2-Dichloroethanc 

Toluene 

Xylencs (total) 

Semlvolatlle Orcani<S (uglkg) 

Accnaphthcnc 

Anthracene 
Bcnzo(a)anlhrlcene 

Bcnzo(a)pyrcne 

Bcnzo(b)fiuoronthene 

Bcnzo(g,h,l)perylene 

Butyl benzyl phthalate 

Carbazole 

Ouysene 

Dibcru:ofuran 

Ftuoranthcne 

fluorene 

lndcno(l,2,3-c:d)pyn:ne 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyn:ne 

CA!I'OO-OUI- ~·- CA.MOU.OU1.-oll1 CANIU-tm...,. CA,...,_..,WOOO 

0312140001SA 0314020007SA 0312140002SA 031214000SSA 0314020013SA 
09113193 09113193 09113193 09113193 09113193 

RM ... ll Qu>t ..... JU. Q.ol ...... tU. Q.ol . ..... lL Qu>l .... tU. 

u 5.2 J < 5.5 u < 53 
2.7 5.2 1 < 5.5 u < 53 
1.1 5.2 J < 5.5 u < 5.3 

SB 340 J 120 340 
96 340 J 210 340 
370 340 1000 340 
460 340 900 340 
990 340 1 uoo 340 
280 340 J 390 340 
120 340 J so 340 
66 340 l 100 340 

720 340 J 1100 340 
Sl 340 1 53 340 

900 340 1 1700 340 
59 340 J 100 340 
250 340 1 400 340 
120 340 1 < 340 u 
so 340 J < 340 u 

670 340 J 1400 340 
1100 340 J 2200 340 

(1) Results presented here are only those chemicals which were detected a.t least onee at this SWMU and have passed data review. 

l • Estimated valuo. 
R • Rejected valuo. QUAL-Qualification 
U • Nondeteeted value. RL • Reponing Limit 

CANOf3.463l.OIMit 

0312140tXl6S.A 

09113193 

QoW ....,. ll q,t 
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u < 5,6 u 
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~ il 
~ • Cti ... s· 
~ -~ --a ~ :i a LOCATOR CAN00-06ll·to00 CAI'fOU-OUI..ociOO CAMOU.Hll-41002 CANNJ-Ml2-t001 CA.!'fOU.OOZ-1010 CAMOfi)...OCl2-t002 (/) 

~ LAB SAMPLE NUMBER 0312140001SA 0314020007SA 0312140002SA 031214000SSA OJ 14020013SA 0312140006SA r:: 

i- COLLECT DATE 09113193 09/13193 09113193 09/13193 09/lJ/93 09113193 3 
_. lL QoW ..... lU. Qool """" RL .,..., l ..... lL Qool lt1Uh lU. ~~· knult lU. q..• 3 

Metals (mglkg) 
C) 

Aluminum 3430 10.4 8910 It 3790 10.3 7150 11.1 -< 
(/) Arnnlc 2.2 0.52 2.6 0.55 4.1 0.52 2 0.56 0 

~ 

0 Bar! urn 717 I 96.9 1.1 279 I 74.8 1.1 C") 
r:: .., Beryllium 0.27 0.21 0.61 0.22 0.28 0.21 0.5 0.22 ::T 
(') Cadmium 0.85 0.52 < 0.55 u 0.81 0.52 < 0.56 u CD 
CD ~. .. Calcium 4-4500 20.8 J 2690 22 65700 20.6 2440 22.2 

:JE 
Chromium 11.9 I J 9.7 1.1 16.1 I 8.3 1.1 (') 

"C Cobalt 2.4 1 4 t.t 2.2 I 
(/) C) 

0 
3.6 1.1 

:JE iii -f 
0 C) Copper 11.6 2.1 7.4 2.2 10.2 2.1 5.5 2.2 C) 

c. (Q 
5!20 ID.4 8920 II 4580 10.3 s:: Al C" 

~ 
CD Iron 7250 11.1 c CD <S 

C) ~ Lead 84.4 5.2 J 12 1.1 82.6 5.2 6.2 1.1 t/1 'C 
0 ~ .., 

0 Magnesium 1970 20.1 1770 22 1940 2Q.6 1300 22.2 0') ...... 
0 c. ~ Manganese 383 I J 177 1.1 !56 I 144 1.1 ~ 

:;:+ I 

I CD ~ 

~ C") 1'>.) 
I 

Mercury 0.25 0.1 < 0.11 u 0.11 0.1 < 0.11 u 0') c. C" 
"' -< (.,) 

"' Nickel 8.2 4.2 8.3 4.4 5.6 4.1 7.6 4.4 0' 0 

~ c. Potassium 898 519 1640 549 1150 516 1260 555 
:J ~CD 

.., 
5' Sodium < 519 u < 549 u < 516 u 375 555 1 z 
~ ...Jt. CD 

<0 Vanadium 14.2 I 19.2 1.1 li.S I 15.1 1.1 
I 

C) 
:J <0 54.9 2.1 20.7 2.2 2.1 
iil Zinc 542 15.2 2.2 .., 

~ 
I 

~ TPH(mg/kg) (/) 
ro 

Total Petroleum Hydrocarbons 649 41.6 < 43.9 u 610 41.2 u r:: 
:s. < 44.4 

S" Watrr Quality (percent) ;. 
iil 
~ Water 3.8 0.1 4.2 0.1 8.9 0.1 3 0.1 4.9 0.1 10 0.1 (') 
., (1) Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review . CD 
"0 
CT !• Estimotcd value. (/) 
':s. 
n 

R a Rejected value. QUAL~ualificatlon 2. 
a. U- Nondetcctcd value. RL =Reporting Limit 
0 
?; 
~ 
5. 
6 
0 

0 
;;:: 
)> 

to 
-1 = 

I =-,_. -N CD 
w en 
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Table 17-1c 

Comparison of Maximum Concentrations with RBCs (1) 

SWMUs 61-63 

Maximum 

Maximum Detected 

SampleiD Analyte Detected RBC(2) Exceed RBC 

CAN06 1-0612-0008 Barium 727 600 y 

CAN061-06ll-0008 Cadmium 3 8 N 

CAN061 ~0611..()()()8 Copper 7.2 300 N 

CAN061 ~612..()()()8 Silver 1.7 20 N 

CAN061-0612·0000 Toluene 0.005 2000 N 

CAN061-0612-0000 Xylenes (total) 0.0028 20000 N 

(1) All units in mglkg 

(2) Risk based concentration 
Note: Only metals that exceeded background appear in this table. 

Source: Woodward-Clyde, 1994 

Tables 
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Table 17-1d 

Comparison of Maximum Concentrations with RBCs (1) 

SWMUs 61-63 

Sample lD Analyte 

CAN062-0622..QOOO 1,1,2,2-Tetrachloroethane 

CAN062-0622..QOOO 2-Hexanone 

CAN062-0622-0000 4-Methyl-2-pentanone (MlBK) 

CAN062-0622-0000 Bromofonn 

CAN062-0621-0008 Cadmium 

CAN062-0621-0000 Copper 

CAN062-0622-0000 Silver 

CAN062-0621-0002 Toluene 

NTF =No Established EPA Toxicity Factor 

(1) All units in mglkg 

(2) Risk based concentration 

Note: Only metals that exceeded background appear in this table. 

Maximum 

Detected 

0.0014 

0.0096 

0.0055 

0.0012 

1.3 

6.9 

0.59 

0.0034 

Source: Woodward-Clyde, 1994 

RBC(2) 

0.4 

NTF 

400 

200 

8 

300 

20 

2000 

Tables 

Maximum 

Detected 

ExceodRBC 

N 

N 

N 

N 

N 

N 

N 

N 
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Table 17-1e 

Comparison of Maximum Concentrations with RBCs (1) 
SWMUs 61-63 

Maximum 
Sample ID Analyte Detected RBC (2) 
CAN063-0631-0000 1 ,2-Dichloroethane 0.0015 0.8 
CAN063-0631-0000 2-Methylnaphthalene 0.12 NTF 
CAN063-0632-0000 Acenaphthene 0.12 500 
CAN063-0632-0000 Anthracene 0.21 2000 
CAN063-0632-0008 Barium 751 600 
CAN063-0632-0000 Benzo(a)anthracene l 0.07 
CAN063-0632-0000 Benzo(a)pyrene 0.9 0.01 
CAN063-0632-0000 Benzo(b )fluoranthene 1.8 0.07 
CAN063-0632-0000 Benzo(g,h,i)perylene 0.39 NTF 
CAN063-0631-0000 Butyl benzyl phthalate 0.12 2000 
CAN063-063 1-0000 Cadmium 0.85 8 
CAN063-0632-0000 Carbazole 0.1 4 
CAN063-0632-0000 Chromium 16.1 40 
CAN063-0632-0000 Chrysene l.1 2 
CAN063-0631-0000 Copper 11.6 300 
CAN063-0632-0000 Dibenzofuran 0.053 NTF 
CAN063-0632..0000 Fluoranthene 1.7 300 
CAN063-0632-0000 Fluorene 0.1 300 
CAN063-0632-0000 Indeno( I ,2,3-cd)pyrene 0.4 0.04 
CAN063-0631-0000 Lead (3) 84.4 500 
CAN063-0631-0000 Mercury 0.25 2 
CAN063-0631-0000 Naphthalene 0.08 300 
CAN063-0632-0000 Phenanthrene 1.4 NTF 
CAN063-0632-0000 Pyrene 2.2 200 
CAN063-0631-0000 Toluene 0.0027 2000 
CAN063-0631-0000 Total Petroleum Hydrocarbons (4) 649 1000 
CAN063 -0631-0000 Xylenes (total) 0.001] 20000 
CAN063-0631-0000 Zinc 54.9 2000 

NTF =No EPA Established Toxicity Factor 

(I) All units in mglkg 

(2) Risk-based concentration 

(3) EPA suggests 500-1,000 mglkg as allowable concentration for residential soils 

based on EPA's IUBK Lead Model (EPA 1990) 

(4) New Mexico recommended soil cleanup level for fuc:l contaminated soil. 

Note: Only metals that exceeded background appear in this table. 

Source: Woodward-Clyde, 1994 

Tables 

Maximum 

Detected 

Exceed RBC 

N 

N 

N 

N 
y 
y 
y 
y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
y 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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CD Field ID 
< CAN063-0631-0000 
< ""0 CAN063-0632-0000 g 1:11 Number 
C. 'g Minimum detected 
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o C. ...., RME 
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"' -~ '< 
1\J c. 
5" (I) 
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1,2·Dichloroethane (!lglkg) 
Result Qual RL 

l.S J S.2 

!.SO 
!.SO 
!.SO 
!.SO 

u 5.3 

RL • Laboratory reporting limit 
RME = Maximum detected 

Toluene (!lglkg) Xylenes (total) (!lg/kg) 
Result Qual RL Result Qual RL 

2.7 J 5.2 1.1 J S.2 
u S.3 u S.3 

I 
2.70 1.10 
2.70 . 1.10 
2.70 1.10 
2.70 1.10 

1 =Estimated value below reporting limit or estimated based on data quality criteria 
U • Not detected .. Value shown is one·halfRL 

Acenaphthene (Jlg/kg) Anthracene (f1glkg) 
Result Qual RL Result Qual RL 

S8 1 340 96 J 340 
120 1 340 210 J 340 
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Cf "C CAN063-0632·0000 
0 Ill Number 
C. 'g Minimum detected 
~ ~ Maximum detected 
.., O Average 
C. ....., RME 
h ~ 
~ 
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...lo. 

co co 
~ 

Benzo(a)anthracene {jig/kg) Benzo(a)pyrene (jig/kg) Benzo(b)fluoranthene (jig/kg) 
Result Qual RL 
370 340 
1000 340 

2 
370 
1000 
685 
1000 

RL ~ Laboratory reporting limit 
RME • Maximum detected 

Result Qual RL Result 
460 340 990 
900 340 1800 
2 2 

460 990 
900 1800 
680 1395 
900 1800 

J • Estimated value below reporting limit or estimated based on data quality criteria 
U =Not detected .. Value shown is one-halfRL 

Qual RL 
340 
340 

Butyl benzyl phthalate (jig/kg) 
Result Qual RL 

120 J 340 en so J 340 ::: 2 s: 
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120 til 
85.0 0') 
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Field ID 
::E :AN063-0631·0000 
0 "'C :AN063·0632·0000 
0 ~ 'lumber 
~ (!) l'linimum detected 
Ill (...) vlaximum detected 
-, O \vcrage 
a.....,!ME 
0 ~ 
-< a. 
~(!) 

-" 
(0 
(0 
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Carbazole (11g/kg) Choyscne (llg/kg) 
Result Qual RL Result 

66 I 340 720 
100 I 340 1100 
2 2 

66.0 720 
100 1100 

83.0 910 
100 1100 

RL - Laboratooy reporting limit 
RME = Maximum detected 

Qual RL 
340 
340 

Fluoranthene (llglkg) 
Result Qual RL 

900 340 
1700 340 

2 
900 
1700 
1300 
1700 

I,. Estimated value below reporting limit or estimated based on data quality criteria 
U • Not detected .• Value shown is one-half RL 

Fluorene (llg/kg) lndcno(l,2,3-cd)pyrene (llg/kg) 
Result Qual RL Result Qual RL 

59 I 340 2$0 I 340 
100 I 340 400 340 
2 2 
S9 250 
100 400 
80 325 

100 400 

N Rphthalene (llg/kg) 
Result Qual RL 

80 1 340 C/J 
u 340 ::E 

I s: 
80 c 
80 Ill 
80 CJ) 
80 -" 

I 
CJ) 
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Field lD 
::E CAN063-063!-0000 
0 ~ CAN063-0632-0000 
&, (Q Number 
:E CD Minimum detected 
Cl -'=" Maximum detected 
Q_ 0 Average 
I .... 

C"') -'=" RME 

-< c. 
~CD 
..... 
(C 
(C 

-'=" 

Pyrene (l!g/kg) TPH(11g/kg) 
Re:sult Qual RL Result 
1100 340 649 
2200 340 610 

2 2 
1100 610 
2200 649 
1650 630 
2200 649 

RL • Labomtory reponing limit 
RME- Maximum detected 

Qual RL 
42 
41 

Bftrium (mg/kg) Cadmium (mgllcg) 
Result Qual RL Result Qual RL 

717 I 0.8S o.s 
279 I 0.81 o.s 
2 2 

279 0.81 
717 o.ss 
498 0.83 
717 0.85 

J a Estimated value below reporting limit or estimated based on data quality criteria 
U ~ Not detected.. Value shown is one-half RL 

Lead (mg/kg) 
Result Qual RL 
84.4 J 5.2 
82.6 S.2 

2 
82.6 
84.4 
83.5 
84.4 

Mercury (mglkg) Zinc (mg/kg) 
Result Qual RL Result Qual RL 
0.2S 0.1 54.9 2.1 
0.18 0.1 54.2 2.1 

2 2 
0.18 
0.25 
0.22 
0.25 

S4.2 
S4.9 
54.6 
54.9 

en 
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Field ID 
C~063-0631.0000 

C~063-0631.0002 

CJ) C~063-0631.0004 

g C~063-0631.0008 
n CAN063-0632-0000 

CD C~063-0632-0002 

C~063-0632-0004 

~ "'C CAN063-0632-0008 
0 Ill Number 
~ 'g Minimum detected 

Ill ~ Maximum detected 

Q. 0 Average 

O ;; H Statistic 
-<" Standard Deviation 

C. 95%UCL 
~CD RME 
~ 

CD 
CD 
~ 

1,2-Dichloroethane (!Jg/kg) Toluene (!Jg/kg) Xylenes (total) (J.Ig/kg) 

Result Qual RL Result Qual RL Result Qual RL 

1.5 J 5.2 2.7 J S.2 1.1 J 5.2 

u 5.5 u 5.5 u 5.5 

u 5.6 u 5.6 u 5.6 

u 5.6 u 5.6 u 5.6 

u 5.3 2.65 u 5.3 u 5.3 

u 5.6 u 5.6 u 5.6 

u 5.6 u 5.6 u 5.6 

u 5.6 u 5.6 u 5.6 

I 2 1 

1.50 2.70 1.10 

1.50 2.70 1.10 

l.SO 2.68 1.10 

1.5 2.70 1.10 

RL • Laboratory reporting limit 

RME- Lower of95% UCL or maximum detected. 

95% UCL concentrations have not been calculated for sample sets with N <3 

Anthracene (!Jg/kg) Acenaphthenc (J.Ig/kg) 

Result Qual RL Result log Result Qual RL 

58 ] 340 96 4.564 J 340 

120 

2 
58.0 
120 
89.0 

120 

u 

u 

370 185 
340 210 

370 185 
4 

96.0 
210 
169 

50,07 
318 
210 

5.220 
5.347 

5.220 
4 

5.09 
2.99 
0.35 
318 

u 370 
340 

u 370 

J - Estimated value below reporting limit or estimated based on data quality criteria 

U • Not detected. Value shown is one-half RL 

Where no RL is shown, no analysis was performed 
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Field !0 
CAN063-<l631..()000 
CAN063-<l63J-0002 

(J) CAN063-<l631-0004 g CAN063·0631-0008 
(:; CAN063·0632·0000 
CD CAN063-<l632-0002 

CAN063-<l632-0004 
:E "'0 CAN063..Q632-0008 g II) Number 
C. 'g Minimum detected 
~ 1\.) Maximum detected 
.., 0 Average 

o 'il- ...., H Statistic 
~ Q 0') Standard Deviatioo 
§ ~ 95%UCL 
s CD RME 5' ~ 

"' ...Jo. ,~ co 
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"3. ., 
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Benzo(a)anthracene ()J.gllcg) Benzo(a)pyrene ()J.gllcg) Benzo(b)fluoranthene (Jl.g/kg) 
Result log Result Qual RL Result log Result Qual RL Result Jog Result Qual RL 

370 5.914 340 460 6.131 340 990 6.898 340 

185 5.220 u 370 185 5.220 u 370 185 5.220 u 370 
1000 6.908 340 900 6.802 340 1800 7.496 340 

185 5.220 u 370 185 5.220 u 370 185 5.220 u 370 
4 4 4 4 4 4 

370 460 990 
1000 900 1800 
435 5.82 433. 5.84 790 6.21 

5.40 5.40 8.32 
386.6 0.80 337.6 0.77 772.9 1.17 
5554 5554 Sl19 5119 2.67E+05 2.67E+05 
1000 900 1800 

RL ~ Laboratory reporting limit 
RME • Lower of95% UCL or maximum detected. 
95% UCL concentrations have not been calculated for sample sets with N <3 
J a Estimated value below reporting limit or estimated based on data quality criteria 
U • Not detected. Value shown is onc-halfRL 
Where no RL is shown, no analysis was performed 

Butyl benzyl phthalate (J.lglkg) 
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Field ID 
CAN063-0631-0000 
CAN063-0631-0002 
CAN063-0631-0004 

en CAN063-0631-0008 
0 
r:: CAN063-0632-0000 .., 
(') CAN063-0632-0002 
CD .. CAN063-0632-0004 

:E "'C 
CAN063-0632-0008 

0 £II Number 
0 c.c 
C. CD Minimum detected 
:E w Maximum detected £II .., 0 Average c. 
I 

..... 
0 en H Statistic 

-< Standard Deviation 
c. 95%UCL ~CD 
..... RME 
co 
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,J:o. 

Carbazole (J.tg/kg) Chrysene (J.tg/kg) Fluoranthene (flg/kg) 

Result Qual RL Result log Result Qual RL Result log Result Qual 

66 ] 340 720 6.579 340 900 6.802 

u 370 185 5.220 u 370 185 5.220 u 
100 J 340 1100 7.003 340 1700 7.438 

u 370 185 5.220 u 370 185 5.220 u 
2 4 4 4 4 

66.0 720 900 

100 1100 1700 
83.0 548. 6.01 743 6.17 

6.244 7.443 
446.4 0.92 721.9 1.13 

17332 17332 1.15E+{)5 l.lSE+OS 

100 1100 1700 

RL = Laboratory reporting limit 
RME =Lower of95% UCL or maximum detected. 

95% UCL concentrations have not been calculated for sample sets with N <3 

J = Estimated value below reporting limit or estimated based on data quality criteria 

U =Not detected. Value shown is one-halfRL 

Where no RL is shown, no analysis was performed 
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Field 10 

CAN063-0631-0000 

CAN063-0631-0002 

en CAN063-0631·0004 

g CAN063-0631-0008 

c:l CAN063-0632-0000 

CD CAN063-0632-0002 

CAN063-0632-0004 

~ "'0 CAN063-0632-0008 

0 I» Number 

~ 'g Minimum detected 

I» .;.. Maximum detected 

a, 0 Average 

0 ;;; H Statistic 

-<" Standard Deviation 

Q. 95% UCL 
~CD RME 
...a. 
co 
co 
.;.. 

Idcno(1,2,3-cd)pyrene (Jlg/kg) Naphthalene (f!g/kg) Pyrene (p glkg) 

Result Log Result Qual RL Resillt Qual RL Result log Result Qual RL 

250 5.521 J 340 80 J 340 1100 7.003 340 

185 5.220 u 370 u 370 185 5.220 u 370 

400 5.991 340 u 340 2200 7.696 340 

185 5.220 u 370 u 370 185 5.220 u 370 

4 4 1 4 4 

250 80.0 1100 

400 80.0 2200 

255 5.49 80.0 918 6.28 

3.184 9.124 

101.4 0.36 957.6 1.26 

505 505 9.14E+05 9.14E+OS 

400 80.0 2200 

RL = Laboratory reporting limit 

RME- Lower of95% UCL or maximum detected. 

95% UCL concentrations have not been calculated for sample sets with N <3 

J = Estimated value below reporting limit or estimated based on data quality criteria 

U =Not detected. Value shown is one-halfRL 

Where no RL is shown, no analysis was performed 

a: .. ... -a -~ 
I 

TPH(mglkg) 

Result log Result Qual RL 

649 6.475 41.6 

21.95 3.089 u 43.9 C') 

140 4.942 44.9 0 
::::J 

22.5 3.114 u 45 (') 

610 6.413 41.2 
CD 
::::J 

22.2 3.100 u 44.4 -.., 
11.45 2.438 u 44.9 

I» -22.45 3.111 u 44.9 en o· 
8 8 :E ::::J ~ 

!II I» 
140 s: 0 C" 

649 c ..... (5" 

187 4.09 
!II C') ...a. 
0) 0 -...! 

5.117 ...a. C') I 

I N 
276.2 1.62 0) !II C" 

5120 5120 
w 

::::J 

649 ~ 
0 -a!. 
en 
0 

Vi 

;: 
=' 
CD' en 



~ 
C) 

~ s· 
~ 

~ 
8.. 
~ a 
~ 
~ 

0 
i: 
~ 
"' 5" 
:> 
5' 

,! 
iii' 

l 
~ 
:?.. 
" "0 

~~ 
0 
c. 
~ 
"' L 
c 

8 
0 
~ 

to 
I ,_. 

VJ 
Vl 

Field ID 
CAN063-0631-0000 
C~063-0631-0002 

CAN063-0631-0004 

(J) CAN063-063l-0008 
0 CAN063-0632·0000 
s:::: 

CAN063-0632·0002 .., 
0 
CD CAN063-0632-0004 

::iE "'C 
CAN063-0632.0008 

0 £II Number 
0 (.Q Minimum detected a. CD 

~ U1 Maximum detected 
.., 0 a. ..... Average 
0 C') H Statistic 
-< Standard Deviation a. 
YCD 95%UCL 
~ RME co co 
::... 

Barium (mglkg) Cadmium (mg/kg) 
Result log Result Qual RL Result log Result Qual RL Result 
717 6.57.5 1 0.85 -0.163 0.52 84.4 
96.9 4.574 1.1 0.275 -1.291 u 0.55 12 
45.3 3.813 1.1 0.28 ·1.273 u 0.56 15 
612 6.417 2.2 0.55 -0.598 u I. I 3.9 
279 5.631 1 0.81 -0.211 0.52 82.6 
74.8 4.315 ].] 0.28 ·1.273 u 0.56 6.2 
61 4.111 1.1 0.28 -1.273 u 0.56 4 

751 6.621 1.1 0.28 -1.273 u 0.56 3.9 
8 8 8 8 8 

45.3 0.81 3.90 
751 0.85 84.4 
330 5.26 0.45 .0.92 26.5 

4.091 2.45 
312.1 1.19 0.25 0.51 35.42 
2423 2423 0.73 0.73 246 
751 0.73 84.4 

RL ==Laboratory reporting limit 
RME =Lower of95% UCL or maximum detected. 
95% UCL concentrations have not been calculated for sample sets with N <3 
I"' Estimated value below reporting limit or estimated based on data quality criteria 
U =Not detected. Value shown is one-ha.lfRL 
Where no RL is shown, no analysis was performed 

!I • ... -Ill -~ 
Lead (mglkg) 

log Result Qual RL 
4.436 J 5.2 
2.485 1.1 
2.708 1.1 (') 

1.361 0.56 
0 
::::J 
0 4.414 5.2 CD 

1.825 1.l 
::::J -.., 1.386 0.56 £II 
!:!':. 

1.361 1.1 (J) 0 
-1 

8 ::iE ; £II 
3: 0 C" 
c ..... ~ 
VI (') ~ 
C') 0 ....... 

2.50 ~o· 
I VI 1\.) 

4.428 C') C" 
CN -· 

1.30 ::::J 
-1 

246 0 -e!.. 
(J) 
0 

Cii 

= =' 
Ci en 



~ II 
~ m .. 
::;· ... 
~ -~ Mercury (mglkg) Zinc (mglkg) 

Ill -8. Field ID Result log Result Qual RL Result log Result Qual RL ~ ~ a. CAN063-0631-0000 0.25 -1.386 0.1 54.9 4.006 2.1 

~ CAN063-0631-0002 o.oss -2.900 u 0.11 20.7 3.030 2.2 
~ CAN063-0631-0004 o.oss -2.900 u 0.11 14.5 2.674 2.2 

CAN063-0631-0008 0.055 -2.900 u 0.11 10.7 2.370 4.5 

CAN063-063 2-0000 0.18 -1.715 0.1 54.2 3.993 
C') 

(J) 
2.1 0 

::l 
0 CAN063-063 2-0002 o.oss -2.900 u 0.11 15.2 2.721 2.2 0 
c:: (!) .., 

CAN063-0632-0004 o.oss -2.900 u 0.11 14.8 2.695 2.2 ::l 
0 -(!) 

.., .. 
CAN063-0632-0008 0.055 -2.900 u 0.11 11 2.398 2.2 !» -:E "0 Number 8 8 8 8 

(J) c;· 
0 !» :E ~ -1 
0 co Minimum detected 0.18 10.7 !» 

0.. (!) s: 0 C" 

~ 0) Maximum detected 0.25 54.9 
c ...., C6" 
t/1 C') ~ 

.., 0 
Average 0.10 -2.56 24.5 2.99 0) 0 ...... 

0 9- ..... ~o· 
i: C') 0) I tfl I'IJ 
<D -< H Statistic 2.642 2.745 0) C" 
Ol w -· 0 

"' 0.. Standard Deviation 0.08 0.63 18.8 0.66 
::l 

5 
" w(!) -1 
5' 
"' ~ 95% UCL 0.18 0.18 48.7 48.7 0 
~ -I;;, co ~ co RME 0.18 48.7 ~ ~ (J) 

~ 0 
< (ij' 5 RL = Laboratory reporting limit ~ 
"S. 
" RME =Lower of95% UCL or maximum detected. "0 a 
I 
5. 95% UCL concentrations have not been calculated for sample sets with N <3 n 
c. 
0 J = Estimated value below reporting limit or estimated based on data quality criteria 2; 
"' L U =Not detected. Value shown is one-halfRL c: 
6 
0 Where no RL is shown, no analysis was performed 0 
;;:: 
)> 

to 
.... = I =' _.. 

w -
0\ 

CD en 



IPPENDIIB Tables 

Table 17-2c 

Summary of Human Health Risks 

SWMUs 61-63 

Average Exposure Reasonable Maximum Exposure 

Cancer Subchronic Chronic Cancer Subchronic Chronic 
Receptor/Pathway Risk H.L H.l. Risk H.l. H.l. 

Occupational Worker (Surface Soil) 
I X 10"11 - Dermal Contact 3 X 10"" 2 X 10"9 2 X 10-4 

-Ingestion 5 X (0"9 5 X 10"5 2 X 10"" 6 X lQ•l 
- Inhalation of VOCs 9 X IO"IJ 4 X 10-a 4 x to·' 8 X 10"7 

- Inhalation of Particulates 2 X 10"12 I X 10"5 1 x 10"10 2 X 10-4 
5 X 10-9 1 x w·' 2 X to-<> 6 X 10·l 

Construction Worker (Total Soil) 
- Dermal Contact 1 x 10·1) I X 10_.; I X 10"11 3 X 10"5 

-Ingestion I X 10"9 I X 10-4 2 X 10-1 2 x 10·3 

- Inhalation of VOCs 6 X 10"12 3 X 10-l 3 X 10"11 I x 10"7 

- Inhalation of Particulates 2 x w·u 8 )( to"' 7 X 10"13 4 X 10-" 
I X IQ-9 I X 10 .. 2 X 10-1 2 X 10·l 

Trespasser (Surface Soil) 
- Dermal Contact 2 X 10"12 I X 10 .. 3 x w-lo 1 X 10-< 
-Ingestion I X 10"9 I X 10"5 I X 10"7 2 x 10·3 

- Inhalation of VOCs 2 X 10·lt I X 10 .. 3 X 10"10 2 X 10"7 

- Inhalation of Particulates 4 x 1o·u 4 X 10"7 8 x 1o·lz 6 X 10"" 
I X 10-9 2 X 10"5 1 x to·' 2 X 10"3 

Note: Apparent inconsistencies in summation of rislcs are due to rounding of risk values. 

Source: Woodward-Clyde, 1994 

IJRS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev11nfrap1apb_v1c.doc\12-Jui-OO /OMA B-13 7 
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5: 
,! 
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I~ 
n 
a. 
8. 
;;:; 
L 
c: 
g 
0 
~ 

to 
I 

........ 
\.J..) 

00 

CJ) 
0 
c::: .., 
0 
CD 

~ 
0 "C 
0 Ql 

c. (C 

::e CD 
Ql ...Jo. .., 

0 c. -I 
~ C') 

-< c. 
~ 
...Jo. 

co co 
~ 

LOCATOR 

LAB SAMPI.E NUMBER 

COllECT DATE 

Vol ollie 01")1nnlos (lfl:lkg) 

I ,2-Dichlorocthane 

Ethylbcnzene 

Toluene 

Xylcnes (toW) 

Scmlvolodl< Organics (uglkg) 

Anthnccnc 

Benzo(a)anthracc:ne 

Benzo(a)pyn:ne 

Benzo(b)fluoranthene 

Benm(g.h,l)perylene 

Butyl benzyl phthalate 

Cllbazole 

Chryscne 

Di-n-butyl phtholate 

Fluonnthene 

lndeno(l,l,3-cd)pyn:ne 

Phenanthrene 

Pyn:ne 

Metal• (mg/kg) 

Aluminum 

CANotl-ttll-otOCI CA!'m'lo0nl-tot2 CANM1.0,224000 CAHOn·t,ll-to" CANOU-otll.OOO] 

0313810001SA 0313!10002SA 0312140010SA 03140200 ISS A 0312140011SA 
09/22193 09/22193 09113/93 09113193 09113193 

1\tsuh ll Quol P.ault ll Quol a.nutt ll Qu" ...... ll Quol ..... ll 

< 5.3 u < 5.3 u < 5.4 u < 5.6 
·I.S 5.3 ] < 5.3 u < 5.4 u < 5.6 

7.5 5.3 < 5.3 u < 5.4 u 1.1 5.6 
7.2 5.3 < 5.3 u < 5.4 u 1.6 5.6 

< 360 u 
190 360 J 

210 360 l 

460 360 

130 360 J 

140 360 J 

< 360 u 
300 360 J 

73 360 l 

490 360 

130 360 I 

220 360 l 

450 360 

6080 10.6 5670 10.6 5070 10.8 8100 11.2 

(1) Resulu presented here are only those chemicals which were detected at least a nee at this SWMU and have passed data n:view. 

I• Estimated volue. 
R • Rejected volue. QUAL-QualifiC11tion 
U • Nondetocted volue. RL • Reporting Limit 

a: .. ... -Ill 
CJ) I~ c::: 
3 

CANMJ·HU~OIO 

0312140014SA 

09/13193 

Quol ""'" ll Quo! 

3 
Ql 

~ 
0 -C') 

u :::r 
u CD 

3 
0 
Ql 

Vi 
< 350 u 

ISO 350 

220 350 

490 350 

120 350 

110 350 I 

< 350 u 
280 350 

< 350 u 

~ 
CJ) 'tJ -1 
~ 0 Ql s:: ;:+ 0" CD (j) 
c c. ...Jo. 

co 0' 00 
N .., ~ 

z Ql 

540 JSO 

120 350 

CD 
Ql .., 
I 

340 350 CJ) 
500 350 c::: 

;. 
6040 10.6 0 

CD 
CJ) 

2. 
CJ) 
Ql 

3 
'tJ 
(j) 
til 

I ... = =" -CD en 



~ a: 
~ .. nl ... :s· 
~ -~ Ill -0 en ~ ;- c Q) 

3 a LOCATOR ~·-
CAMn-0921o0001 CANif2-ltJWOOI CA.N09l..ot2l-OOOO CANOn.fH2-t001 CANMl·OflJ-0000 

~ LAB SAMPLE NUMBER 0313110001SA 0313SI0002SA 0312140010SA 031402001 &SA 0312140011SA 0312140014SA 3 
s:u 

~ 
COLLECT DATE 09122193 09122193 09113/93 09/13193 09/1)/9) 09/13/93 -< ...... RL Quo I ·- RL Quol ..... "'- Qud ._ . "'- Quo I kttl.llt IU. Quol l\et\ilt "'- Q .. l 

0 -Antimony < 6.4 u < 6.4 u < 6.5 u < 6.7 u < 6.4 u C') 
Arsenic . 2.3 O.SJ 2 0.53 2.2 0.54 2.4 0.56 2.5 0.53 :::r en Barium < R < R 198 1.1 83.6 1.1 96.6 1.1 

(I) 
0 3 c BCI)'Ilium 0.46 0.21 0.46 0.21 0.29 0.22 0.63 0.22 0.47 0.21 c;· .., 

Cadmium 1.6 0.53 0.59 0.53 I 0.54 < 0.56 u < 0.53 u 0 s:u 
(I) Calcium 58200 21.2 58300 21.3 72500 21.6 6450 22.5 17000 21.2 iii 

Chromium 12.3 1.1 5.9 1.1 13.8 1.1 8.7 1.1 9.3 1.1 ::0 :E Cobalt 3.4 1.1 3 1.1 2.9 1.1 4.5 1.1 3.3 1.1 (I) 
0 "'C 

Copper 14.2 2.1 5.7 2.1 6.9 2.2 6.7 2.2 6.7 2.1 en , -1 
0 s:u 0 s:u 
c. (Q Iron 6470 10.6 6020 10.6 12000 10.1 8560 11.2 7960 10.6 :E ;+ C" 
:e (I) 

Lead 502 53 4.6 0.53 64.3 5.4 J 8.4 0.56 12.5 1.1 s: (I) (I) 
s:u N Magnesium 2100 21.2 1890 21.3 2810 21.6 1640 22.5 1470 21.2 c c. ..a. .., 

0 ()I) c. - Mangtnesc 216 1.1 122 1.1 135 I. I 210 1.1 199 1.1 co 0' I 0 I ..a. 
~ C') ~ Nicla:l 7.5 4.2 6.6 4.3 8.2 4.3 8.4 4.5 8.5 4.2 N .., 

z s:u <J) -< Potassium 1480 530 1130 531 1490 540 1630 561 1290 531 0> 
0 (I) "' c. Sliver 0.76 1.1 J 0.73 1.1 J < 1.1 u < 1.1 u < 1.1 u 5 s:u 
::J .SD VIJUldium 18.1 1.1 16 1.1 IJ.I 1.1 18.5 1.1 17.3 I. I 

.., 
5' I 
U> ..a. Zinc 39.3 2.1 13.6 2.1 72.6 2.2 19.3 2.2 44.9 2.1 en ~ 

I co TPH (mcfkg) c 
::J co ~ ~ ~ Total Petroleum Hydrocarbons 674 42.4 47.6 42.5 278 43.2 < 44.9 u 58.2 42.5 s:u ~ 

Water Q•ality (pcr<ent) 0 CD 
5. (I) 
5 Wa~r 5.6 0.1 5.9 0.1 7.4 0.1 7.6 0.1 II 0.1 5.8 0.1 en ~ 
~ (1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 0 
"' '0 .. 4~ : .. "-......... n .. " en ~~ J • Estimated vtfue. s:u n R • Rejecll:d vlllue. QUAL-Qualification 3 a. 

U • Nondetcctcd value. RL • Reporting Limit. 0 

~ , 
"' CD' L 
c: Ill 
b 
0 

0 
;;:: 
)> .... 
to = I =-........ -(.;.) CD \0 en 
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~ 
"' 5 
~ 

i 
< 
5 
~ 
~ ., 
"0 

~~ 
n 
"-
& 
" L 
c 

8 
0 
~ 

to 
I 

........ 
~ 
0 

en 
0 
!:: .., 
0 
CD 

:E 
0 
0 

~ 
~ a. 
I 

(") 

-< a. 
so 
..... 
CD 
CD 
~ 

" ~ (Q 
CD 
(..) 

0 .... 
~ 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (uglkg) 

1,2-Dichloroethanc 

Ethylberu:en< 

Toluene 

Xylenes (toW) 

SemiV<Jladle Ort•niCJ (uglkg) 

Anthn.ccne 

Benzo(a)anthrocene 

B<nzo(a)pyrone 

Benzo(b)fluaranlhene 

Benzo(g.h,i)perylene 

Buayl benzyl phlholate 

Cub&ZOie 

Cltryseno 

Di-n-buayl phthalate 

Fluoranthcne 

1ndeno( 1,2,3~)pyrone 

Phenanthrene 
Py ..... 

Metols (mg/kg) 

Aluminum 

CA~ 

0314020019SA 

09113193 ..... RL 

< 

. < 

< 

1.4 

5.3 

5.3 

S.l 

53 

CA!'MfJ..(tfJJ..OoOZ 

0312140015SA 

09113193 
Qwil P.nult IU. 

u < 
. u < 

u < 

1.7 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 
<: 

< 

7610 

5.4 

5.4 

5.4 

5.4 

360 

360 

360 

JM 

JM 

JM 

3M 

360 

360 

360 

36{) 

360 

360 

10.8 

Quo~ 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CAJ'/It!..ft24-tot0 

031417000!SA 

09123193 ..... 
< 

< 

1.6 

2.5 

< 
440 

640 

1400 

330 

< 

38 

560 

< 

600 

340 

280 

1200 

5420 

IU. 

5.4 

5.4 

5.4 

5.4 

350 

350 

JSO 
350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

10.8 

""'' 
u 
u 

u 

u 

u 

CAN092-tf2.1.0GOZ 

0314170002SA 

09123193 

"""' IU. 

< 

< 

< 
< 

6570 

5,4 

5.4 

5.4 
5.4 

10.8 

""'' 
u 
u 
u 
u 

CANut2·ot15-0000 

03138100!4SA 

09n2193 

·-h 
1.3 

< 
4.9 

5.3 

70 

800 

940 

2100 

450 

<: 

89 

940 
<: 

1100 

470 

470 

2000 

6100 

RL 

5.3 

53 

S.l 

5.3 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

ID.6 

(l) ResuftSPtescntcd here are only those chem-i-cils Which wefedCtected atle8Sf0rlc£lt tttis SWMU In(!" have passed dail rCVfcw. 

1 • Estimated value. 
R • Rejected •a!ue. 
U • Nondctected value. 

QUAL-Qualillcatlon 
RL b Reporting Limit. 

Quo! 

u 

u 

u 

CA!'fOU.oJ25-000l 

03138JOOISSA 

09122193 

Jlesult PJ.. 

< ~ 

< ~ 

IJ ~ 

< ~ 

< 350 

350 

JSO 

JSO 

350 

< 350 

< JSO 

350 

< )50 

< )50 

< JSO 

< 350 

< JSO 

6260 10.6 

""~ 

u 
u 
l 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

en 
:E 
3: 
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3 
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0 .... 
0 
:::r 
CD 
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.j::::.. _. 

UJ 
0 
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(') 
en 

:E 
0 
0 
Q. 

== IU ..., 
Q. 
I 

C') 

-< Q. 
~en 
....lo. 
CD 
CD 
.j:lo. 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Antimony 

Arsenic 

Blfium 

Beryllium 

Cadmium 
Calcium 

Chromium 

"'0 Cobalt 

IU Copper 
c.c Iron en 
.j:lo. Lead 

0 
Magnesium .... Manganese 

.j:lo. Nltlccl 

Potassium 

Silver 

Vanadium 

Zinc 

TPH(mcJkg) 

Total Petroleum Hydrocarbons 

Watrr Quality (percent) 

Water 

CANit2.ft1l..IOtO CAN~l-ltll-0002: CA.Nitl..Gt24-0000 CANGtZ...H%4.0002 CAN0tl-M15-000CI 

0314020019SA 0312140015SA 0314170001SA 0314170002SA 0313810014SA 

09113193 09113193 09123193 09123193 09122193 
Rctul1 llL Quol R-lt llL Qu.ol '""'' IlL Quo I ...... llL Qu•l ..... lU. 

< 6.5 u 5.7 6.5 J 5J 6.S J < 6.4 

2.6 O.S4 2.7 0.54 2.4 0.54 2.1 0.53 

101 I. I 228 1.1 184 1.1 < 

0.54 0.22 0.5 0.22 0.51 0.22 0.42 0.21 

< 0.54 u 0.44 0.54 1 < 0.54 u 1.9 0.53 
12700 21.6 78400 21.5 S8700 21.7 53000 21.2 

8.1 1.1 9.1 1.1 5.7 1.1 13.9 1.1 

4.4 1.1 2.8 1.1 3.3 I. I 3.4 1.1 

6.9 2.2 1.5 2.2 6.2 2.2 9.8 2.1 
7890 10.8 5910 10.8 6650 10.8 6300 10.6 

8.3 0.54 20.9 2.7 S.8 0.54 31.5 S.3 
1700 21.6 2650 21.l 2050 21.7 2220 21.2 
19S 1.1 130 1.1 149 1.1 182 1.1 
8 4J 7.1 4.3 8 4J 7.5 4.2 

1520 S40 IS SO 538 IS70 542 1740 531 
< 1.1 u < 1.1 u < 1.1 u I 1.1 

17.7 1.1 16.9 1.1 11.2 1.1 17 1.1 

11.5 2.2 48.4 2.2 14.3 2.2 43.6 2.1 

49 43.2 159 43 61.5 43.3 29l 42.5 

5.6 0.1 7.4 0.1 7 0.1 7.7 0.1 5.8 0.1 

tl) Results presented hcfc are only those chemicals which were dc:tectcd at least once at this SWMU and have passed data review. 

J • Estimated value. 
R • Rejected value. 
U • Nondetccted value. 

QUAL-Qualification 
RL • Reporting Limit 

a: • ... -Ill 
UJ I~ c 
3 

CAN"l·OnS.OOOl 

031381001SSA 3 
IU 

09122193 ~ 
(!ool Rest.~! I RL o-• 0 .... 
u < 6.4 u C') 

2.1 0.53 :::r 
en 

R < 

0.4 0.21 

0.89 O.S3 

R 
~ 
(') 
IU 

56800 21.2 iii 
5.3 1.1 

2.8 1.1 

5.1 2.1 

5800 10.6 

S.? O.S3 

2030 21.2 

122 1.1 

6.1 4.2 

1270 531 

J 0.92 1.1 

~ 
UJ "C -i :E 0 IU s: :::+ C" en -
c Q. ~ 
CD ()' 00 ....., ..., .!t. 

z IU 

en 
IU 

14.3 1.1 
..., 

I 

IS.? 2.1 UJ 
c 
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~ LOCATOR c.uton-ont..ooe4 CANn2-1121.oooJ CAM"l...,U.OOII CA~U-«nl CAJifMl-Gt2I·OOll CANMl-0911-®41 3 
~ LAB SAMPLE NUMBER 0313810003SA 0313810004SA 0313810005SA 0313810006SA 0313810007SA 0313810008SA _ ~ 
Cll COLLECT DATE 09/22/93 09122193 09122193 09122193 09122193 09122193 '< 

Result U Qual kaull: RL Qual lle~~~lt JU. Qu.l ltiNit JU. Qull Result JU. Qlld J.csult 1U. Qual a 
Vololllt Orgonlco (ug/l<g) C') 

Toluene < 5.3 U L8 5.5 J < 5.1 U 3.3 5.7 1 4.1 5.4 J 2.8 5.7 J :r g> Semlvolatfle Organ its (uglkg) CD
3 r:: Bcnzo(s,h,i)perylene 

~ ~~ ~ 
CD Aluminum 6440 10.6 5160 11.1 4520 11.5 4540 11.4 2140 10.8 2320 22.7 e!., 

Antimony < 6.4 U < 6.6 U < 6.9 U < 6.9 U < 6.5 U < 13.6 U Ill 
:::E Anenlc 1.9 0.53 2.2 0.55 1.4 0.57 0.56 1.! J 0.58 0.54 0.53 1.1 J $' -4 
0 -:1 Barium R R R R R R en "tJ AI g_ (Q Beryllium 0.44 0.21 0.43 0.22 0.36 0.23 0.27 0.23 < 0.22 U < 0.45 U :::E 0 C"' 
::E CD Cadmium !.3 0.53 1.2 0.55 1.6 0.57 0.67 0.51 1.1 0.54 2.3 1.1 S:: ;- CD 
AI -" Calcium 79800 21.3 89200 22.1 103000 23 62800 22.9 72900 21.6 162000 45.4 C Q. -" a. 0 Chromium 6.8 1.1 5.7 1.1 3.4 1.1 3.5 1.1 1.3 1.1 4.8 2.3 (0 ..., C:O 

0 I .... N 0 ..... i:: C') 00 Cobalt 3.2 1.1 2.5 1.1 3 1.1 1.8 1.1 I 1.1 J < 2.3 U .., C"' 
~ - copper 5.1 2.1 4.6 2.2 3.3 2.3 2.3 2.3 1.2 2.2 1 2.6 4.5 1 en 
/i3 ~ Iron 5980 10.6 4710 11.1 3540 ll.5 3210 11.4 1640 10.8 1280 22.7 r:: 
5 - C"' :!. "' Laod 5.5 0.53 5.4 0.55 4.3 0.57 3 0.57 1.9 0.J4 2.4 0.51 Ill 
W ~ Magnesium 2570 21.3 2270 22.1 3350 23 4020 22.9 3180 21.6 12600 45.4 r:: 
,'" (0 Mansanesc 127 1.1 196 1.1 94.2 1.1 49.7 1.! 26.2 1.1 19.7 2.3 :::::!. ! ~ Nickel 6 4.3 5.9 4.4 4.8 4.6 4.1 4.6 1 2.1 4.3 J < 9.1 U ~ 
~ Potassium ll80 532 1060 553 1430 515 1080 571 498 540 1 221 1130 J CD 
~ en 
~ (I) Results presented here arc only those chemiCAls which were dell:cted allcast once althis SWMU and have passed dato. review. 0 '" -· '0 i J =Estimated volue. en ,cr R • Rejected value. QUA!rQuollfication AI 
~ U a Nondctected volue. RL =Reporting Limit 3 
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LAB SAMPLE NUMBER 

COLLECT DATE 

Sliver 

Sodium 

Vanadium 

Zinc 
TPH(mg/kg) 

Total Petroleum Hydrocarbons 

Water Quality {percent) 

Water 

CAI"fm..Gt11-1014 

0313110003SA 

09122193 ..... IU. 

0.63 1.1 

. 164 532 

15.5 1.1 

13.8 2.1 

64.2 42.6 

6 0.1 

Quo I 

J 

J 

CAlfon-oHt..OOOI 

0313810004SA 

09122193 

·-· IU. 

0.74 1.1 

< 553 

IB 1.1 

IS 2.2 

< 44.3 

9.6 0.1 

Quo I 

J 
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0313SI0005SA 
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...... IU. 

0.91 1.1 

< 575 

13.1 I. I 

10.4 2.3 

< 46 

13 0.1 
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CANMt.tt2t.otll 

0313810006SA 

09122193 

...... IU. 
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10.5 
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12 

1.1 

2.3 
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CA.!(Ofl-of:U-0131 

0313810007SA 

09122193 

k&salt IU. 

0.73 I. I 

< 540 

5.3 I. I 

7.3 2.2 

< 43.2 

7.5 0.1 

(l) ResultS p-reserlted here arc only thOse chemicals wh1ch were detected at least once at this-SW-MU and have passed-dati .=tV lew . 

J = Estimated value. 
R • Reject<d value. 
U • Nondctcttcd value. 
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RL ~ Reponing Limit 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Orgonlcs (vg/kg) 

Toluene 
S.mlvolodlt Organics (ug/1cg) 

BenU>(g,h,i)perylene 

Metolo (mglkg) 

Aluminum 
Antimony 

Arsenic 

"C Borlum 
I» Beryllium (Q 
(I) Cadmium 

w Colclum 

0 Chromium - Co bolt 
00 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

CAN'et2-ltZ1-<MISI C.U.092-091W004 CA.Ntn-0921-1001 CAM011-0t1U004 CANitl-OJU.OeOI 

0313810009SA 0312140012SA 0312140013SA 0312140016SA 0312140017SA 
09122193 09113193 09113193 09113193 09113193 

l\ea~lt PJ. Qool .....,, PJ. Quo! ...... PJ. Quol ,_,, PJ. Qu" Jlesa~lt PJ. 

< 5.7 u 28 5.6 < S.4 u < S.4 u < S.6 

< 360 u 

1890 11.4 8470 11.2 3370 10.8 7020 10.8 3850 22.3 
< 6.9 u < 6.7 u < 6.5 u < 6.5 u < 13.4 

031 0.57 J 2.3 0.56 1.9 O.S4 2.1 0.54 22 0.56 
R 120 1.1 Ill 1.1 90.3 1.1 310 2.2 

< 023 u 0.6 0.22 0.3 0.22 0.54 0.22 0.3 0.45 
0.7 0.57 < 0.56 u < 0.54 u < 0.54 u < 1.1 

52400 22.9 21100 223 54700 21.5 19400 21.6 131000 44.5 
2.6 1.1 8.5 1.1 2.8 1.1 7.4 1.1 2.1 2.2 
0.87 1.1 J 3.9 1.1 1.7 1.1 3.8 1.1 2.9 2.2 
12 2.3 J 62 2.2 2.2 2.2 6.4 2.2 2.8 4.5 

1700 11.4 8270 11.2 3460 10.8 7460 10.8 3800 22.3 
2.1 0.51 7.4 1.1 2.5 0.54 63 1.1 3.1 0.56 

2300 22.9 1no 22.3 1530 21.5 1580 21.6 2550 44.5 
38.4 1.1 185 1.1 49.3 1.1 176 1.1 58.4 2.2 
1.6 4.6 1 8.1 4.5 4.4 4.3 19 4.3 5.8 8.9 
319 m ] 1610 559 185 538 1380 540 952 1110 

(If Results presented here arc only those chemicals which were detected at leil.St once at this SWMU and he.vc passed data review. 

l • Estimated value, 
R • Rejected value. QUAL-Qualification 
U • Nondctcctcd vaJuc. RL Ill Reporting Umit 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Silver 

Sodium 
Van•dium 

Zinc 

TPH (mg/kg) 

Total Pelmlc-um Hydrocarbons 

W1ttr Qu11ity (pereent) 

Water 

CA.Non.tt21-Qt51 CA."'tufll-1004 CANt9l.On2-oo&l CAN092-0n)..0004 CAl'fO,l-012'"*1 

0313810009SA 0312140012SA 0312140013SA 0312140016SA 0312140017SA 
09122193 09/13m 09113/93 09/13/93 09113/93 ...... IU. Qwl ..... IU. Q.al R.esuft IU. Qu• ..... IU. Qool bull IU. 

0.96 1.1 < 1.1 u < 1.1 u < 1.1 u < 2.2 
< 571 u < 559 u < 538 u < 540 u < 1110 

6.3 1.1 16.6 1.1 12.3 1.1 16.6 1.1 IH 2.2 
4.4 23 18.5 2.2 83 2.2 16.3 2.2 9.1 4.5 

< 45.1 u < 44.7 u < 43 u < 43.2 u < 44.5 

12 0.1 II 0.1 7 0.1 7.3 0.1 10 0.1 

(I) Results presented herem onlY those chemicals wh1ch were dclccted at least once at this SWMU and have passed data review. 

1• Esdmated value. 
R • Rtjcetcd value. 
U • Nondetected value. 

QUAL=Quallflcatlon 
RL • Reporting Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Vnlftllfe 01'J!•nlr. (u~lkg) 

Toluene 
Semlvotaffle Orgtolcs (uglkl) 

Benro(g,h,1)p<rylcne 
Mettls(m~ 

Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 
Nickel 

Potassium 

~ 

0314170004SA 

09123193 

...... 
< 

3840 

12.2 

1.8 

226 

0.38 

< 
U6000 

< 
2.4 

3.7 

3740 

4.4 

3470 

68.2 

7.7 

1190 

IU. 

5.7 

22.8 

13.7 

0.51 

2.3 

0.46 

1.1 

45.5 

2.3 

2.3 

4.6 

22.8 

0.51 

43.5 

2.3 

9.1 
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~4-eOtl 

0314170006SA 

09123193 ..... 
< 

3930 

6.2 

1.7 

80.7 

0.23 
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62000 
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1.5 
2.5 

3700 

3.8 

2540 

54.3 

5.5 

1360 

IU. 

5.6 

11.1 

6.7 

0.56 

1.1 

0.22 

0.56 

22.3 

1.1 

1.1 

2.2 

11.1 

0.56 

22.3 

1.1 

4.5 
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1.1 

61.2 
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2.1 
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23.9 

4.5 
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IU. 

5.9 

23.6 

14.1 

0.59 
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5.5 

11 

6.6 
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0.55 

22.1 
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13.4 
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2.2 

0.45 

1.1 

44.7 

2.2 

2.2 

4.5 

22.4 

0.56 

44.7 

2.2 

8.9 

1120 

(I) Results -presented here are oilly t.hoSCclieiriicais whiCh Were detccte_d_atTCiSt oncC 8t lhis-swMu and have passed datitevlew. 

1• Estlmlled value. 
R • Rejected value. 
U = Nondetected value. 

QUAL-Qualiftattion 
RL • Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DAn; 

Silver 

Sodium 

Vanadium 

Zinc 

TPH(mglkK) 

Total Petroleum Hydroc.Mbons 

Water Quality (percent) 

Water 

~~ CA.NOfl.of14-00JI CAlfOfl-1924-0011 CA.Jfot2~4-0031 CAN0,2-M24-1041 

0314170004SA OJI4170006SA 0314170007SA 0314170008SA OJ 14170009SA 

09/23.'}3 09123193 09123193 09123193 09123193 ..... ... Q-<1 Ra..lt RL Qvd .... RL Qvol ·-· RL Quol lta111t RL 

< 2.3 u < 1.1 u < 2.4 u < 1.1 u < 2.2 

< 1140 u < 557 u < 1180 u < 552 u < 1120 

15.9 2.3 14.1 1.1 11.8 2.4 6.9 1.1 11.7 2.2 

10 4.6 8.1 2.2 6 4.7 6.5 2.2 6.4 4.5 

< 45.5 u < 44.6 u < 47.1 u < 44.2 u < 44.7 

12 0.1 10 0.1 IS 0.1 9.5 0.1 II 0.1 

(1) Results presented here arc onJy those chemicals which were detected at least once at this SWMO lridhiviPBSsCd-dita reView . 

1 • Estimated value. 
R • Rejected value. 
U • Nondctc<tod value. 

QUAL-Qualificlltion 
RL • Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT ::>ATE 

Vul1111le Of'J:IInir.fll (nJtlk~) 

Toluene 

Semivolatilc Organ Itt (u"kg) 

B en•o(J,h,l)p e rylen e 

Mtttls(mglkg) 

Aluminum 

Antimony 

1J Arsenic 

I» Barium 
(Q 

Beryllium 
CD 
--..! Cadmium 

0 
Calcium 

.... Chromium 

00 Cobalt 

Copper 

Iron 

Lead 

Magnesiwn 

Manganese 

Nickel 

Potassium 

CA...,.onuott CA!'ml-tn5-Gfll CAf'fD92..,2S.0021 CAMOf2.-M15-0tll CANOU.fl915-IO<I& 

03!3110017SA 0313740015SA 0313740016SA 0313740017SA 0313740018SA 

09122193 09122/93 09122193 09122193 09122193 

"auh OL Qool llnuft OL Qu•d ..... OL o.• ·-· OL Qool ...... ... 
5.7 u < 5.7 u < 5.8 u < 5.5 u < 5.6 

4730 22.9 4540 11.4 3640 !1.6 3340 !I 31!0 11.2 

< 13.8 u < 6.8 u < 6.9 u < 6.6 u < 6.7 

2.2 0.51 1.1 0.57 0.45 0.58 I 0.69 0.55 0.52 1.1 

R 391 1.1 71 ll 61.1 1.1 69 1.1 

0.46 0.46 0.43 0.23 0.19 0.23 I 0.2 0.22 I 0.21 0.22 

1.9 1.1 0.98 0.57 1.3 0.58 0.63 0.55 0.97 0.56 

126000 45.9 59900 22.8 93100 23.1 89900 22 87100 22.5 

3.4 2.3 4.7 1.1 3.8 1.2 3.1 1.1 0 1.1 

2.6 2.3 1.8 1.1 1.4 1.2 0.58 1.1 I 1.1 1.1 

3.4 4.6 1 3.5 2.3 1.9 2.3 I 1.2 2.2 I 1.7 2.2 

3900 22.9 4-450 11.4 2260 11.6 2370 !I 2280 I 1.2 

5.4 0.57 4.8 2.8 1.4 0.58 1.4 2.7 I 1.5 0.56 

3590 45.9 2880 22.8 9390 23.1 3880 22 8140 22.5 

81.1 2.3 76.3 1.1 22 1.2 21.4 1.1 26.1 1.1 

5.5 9.2 1 s 4.6 3.5 4.6 J 2.6 4.4 I 2.8 4.5 

1100 !150 J 1360 569 601 519 669 549 463 562 

(I}Rcsults presentedhere art only those chemicals which were detected at least once at this SWMU and have pa.-:!ed data rcv1c:w. 

J • Estimated value. 
R • Jlejeetcd value. QUAL-Quatiflcatlon 

U • Nondetceted value. RL- Reporting Umit 
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LOCATOR 

LAD SAMPI.E NUMBER 
COLLPCT DA TP 

Sliver 

Sodium 

Vanadium 

Zinc 

TPH (rncll<l) 

Total Pelroleum Hydrocarbons 
Waltr Quality (perc:rnt) 

W11ter 

CAM- CAN092-H2UOII CAl'f"l_.,H-01111 CANtn..ons.toll CANH:t-1'25-10<11 

0313810017SA OJ13740015SA 03137400l6SA 0313740QJ7SA 03!3740018SA 
09122193 09122193 09122193 09122193 09122193 ·-· kL Quol ._. kL Quol ·-· kL ~It lU. Quol Retult kL 

2.3 2.3 0.6S 1.1 J 0.64 1.2 J 0.78 1.1 0.41 1.1 
< 1150 u < 569 u < 579 u < 549 u < 562 

15.9 2.3 IS. I 1.1 10.9 1.2 6.5 1.1 12.4 1.1 
10.5 4.6 10.6 2.3 5.8 2.3 6 2.2 5.8 2.2 

< 45.9 u < 45.6 u < 46.3 u < 43.9 u < 45 

13 0.1 12 0.1 14 0.1 9 0.1 II 0.1 

{l) Results presented h~ art onlY-those thtm\ea\s Yl'h\ch ~n: de1:t~te:d Zl \e-ast e.nce M. this SWMU and have passed data rev·1ew. 

1 • Estimated value. 
R e Rejected value. 
U .... Nondeteeted value. 

QUALo.Qualiflcation 
RL • Reporting Limit. 
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Table 18-2a 

Comparison of Maximum Concentrations with RBCs (1) 

SWMU 92 

Maximum 
Sample lD Analyte Detected RBC (2) 
CAN092-0925-0000 1 ,2-Dichloroethane 0.0013 0.8 
CAN092-0925-0000 Anthracene 0.07 2000 
CAN092-0925-0000 Benzo( a)anthracene 0.8 0.07 
CAN092-0925-0000 Benzo( a)pyrene 0.94 O.ot 
CAN092-0925-0000 Benzo(b )fluoranthene 2.1 0.07 
CAN092-0925-0000 Benzo(g,h,i)perylene 0.45 NTF 
CAN092-0922-0000 bis(2-Ethylhexyl)phthalate 0.42 5 
CAN092-0922-0000 Butyl benzyl phthalate 0.14 2000 
CAN092-0921-0048 Cadmium 2.3 8 
CAN092-0925-0000 Carbazole 0.089 4 
CAN092-0925-0000 Chromium 13.9 40 
CAN092-0925-0000 Chrysene 0.94 2 
CAN092-0921-0000 Copper 14.2 300 
CAN092-092l-OOOO Ethylbenzene 0.0015 800 
CAN092-0925-0000 Fluoranthene 1.1 300 
CAN092-0925-0000 Indeno( I ,2,3-cd)pyrene 0.47 0.04 
CAN092-0921-0000 Lead (3) 502 500 
CAN092-0925-0000 Phenanthrene 0.47 NTF 
CAN092-0925-0000 Pyrene 2 200 
CAN092-0925-0008 Silver 2.3 20 
CAN092-0922-0004 Toluene 0.028 2000 
CAN092-0921-0000 Total Petroleum Hydrocarbons (4) 674 1000 
CAN092-092 I -0000 Xylenes (total) 0.0072 20000 
CAN092-0922-0000 Zinc 72.6 2000 

NTP .. No EPA Established Toxicity Factor 
(I) All units in mglkg 

(2) Risk-based concentration 

(3) EPA suggests S00-1,000 mglkg as allowable concentration for residential soils 
based on EPA's IUBK Lead Model (EPA 1990) 

(4} New Mexico reconunended soil cleanup level for fuel contaminated soil. 
Note: Only metals that ex~ed background appear in this table. 

Source: Woodward-Clyde, 1994 

Tables 

Maximum 

Detected 

Exceed RBC 
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N 
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y 
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Receptor/Pathway 

Occupational Worker (Surface Soil) 
- Dennal Contact 
- Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Construction Worker (Total Soil) 
- Dennal Contact 
- Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Trespasser (Surface Soil) 
- Dermal Contact 
-Ingestion 
-Inhalation of VOCs 
- Inhalation of Particulates 

Table 18-2b 

Summary of Human Health Risks 

SWMU 92 

Average Exposure 

Cancer Subchronic Chronic 
Risk H.L H.I. 

8 X 10·12 3 x to·• 
4 X 10·9 6 X 10·! 

1 x w·" I X to·' 
6 X 10"11 0.00 
4 X 10·9 6 X 10·! 

6 X JQ·Il 2 x to·• 
9 X JO·IO 2 X [0-4 

6 X 10"12 4 X !04 

3 X 10·13 0.00 
9 X 10·IO 2;-w .. 

2 X IO·Il 9 X 10"10 

8 X 10·IO 2 X 10·! 
1 X 10·11 4 X 10·1 

J X 10·IZ 0.00 
8 X 10·ID 2;-w-! 

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. 

Source: Woodward-Clyde, 1994 

Tables 

Reasonable Maximum Exposure 

Cancer Subchronic Chronic 
Risk H.L H.l. 

2 X 10·9 2 X 10_,; 

2 X 104 7 X JO·l 
4 x to·• 2 X 10-& 
3 X IQ·IO 0.00 
2 X 10.,; 7 -;10·> 

1 x to·" 5 X 10·7 

2 X JO·I 2 X 10·l 
2 X JO•ll 2 x to·' 
I X 10"12 0.00 
2 X JO·' 2~-l 

2 x to·•• I X 10·' 
1 x to·' 2 x to·l 
3 X 10"10 6 X 10"7 

2 X JO·II 0.00 
I X 10"7 2 -;;JO·l 

IJRS Greiner Woodward Clyde Q:\M96021nnlhswa_nfraplrev1\nfrap1apb_v1c.doc\12-Jui-OO /OMA B-151 
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~ ~ 
~ ·············--·-·-······---- ~ 

~ M 
~ Sample Number Z 
~ CAN092· CAN092- CAN092· CAN092· CAN092· CAN092· CAND92- CAN092- CAN092- CAN092- E! 
g 0921· 0921- 0922- 0922- 0923- 0923· 0924- 0924- 0925- 0925- ~ 
~ Chemical 0000 0002 0000 0002 0000 0002 0000 0002 0000 0002 CO 
~ Volatile Organics 

Ci. 1,2·Dichloroethanc 0.0021 U· 0.0027 U 0.0021 U 0.0028 U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0013 1 0.0027 U 

i Ethylbenzcnc 0.0015 J 0.0027 U 0.0027 U 0.0028 U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 

~ Toluene 0.0075 0.0027 U 0.0027 U 0.0011 J 0.0027 U 0.0027 U 0.0016 J 0.0027 U 0.0049 J 0.0015 J 

Xylenes {total) 0.0072 0.0027 U 0.0027 U 0.0016 J 0.0014 J 0.0017 J 0.0025 1 0.0027 U 0.0053 0.0021 U 

Semivolatile Organics 

C/J Anthracene 0.18 U 0.175 U 0.18 U 0.175 U 0.07 J 0 175 U 

0 Benzo(a)anthracene 0.19 J 0.18 J 0.18 U 0.44 0.8 0.175 U 2;! 
!:; Oenzo(a)pyrenc 0.21 J 0.22 J 0.18 U 0.64 0.94 0.175 U ~ 
0 Benzo(b)fluoranthenc 0.46 0.49 0.18 U 1.4 2.1 0.175 U O 
!t! Benzo(g,h,i)perylene 0.\J J 0.12 I 0.1& U 0.33 I 0.45 0.175 U ::::r 
::E Butyl benzyl phthalate 0.14 J 0.11 J 0.18 U 0.175 U 0.175 U 0.175 U ~ 

0 "'tt Carbazole 0.18 U 0.175 U 0.18 U 0.038 I 0.089 J 0.175 U Cl -f 
0 ~ Chrysene 0.3 J 0.28 J 0.18 U 0.56 0.94 0.175 U ~ g_ §. 
~ Ctl Di·h-bul)'l phthalate 0.073 J 0.175 U 0.18 U 0.175 U 0.175 U 0.175 U S:: ~- ~ 
C) ...Jo. Fluoranthene 0.49 0.54 0.18 U 0.6 1.1 0.175 U C ~ ...Jo. 

0 
a_ !a, 1deno(l,2,3-cd)pyrene 0.13 I 0.12 J 0.18 U 0.34 J 0.47 0.175 U CO :::::!: <;o 

f (, ...._, Pentachlorophenol 1\.l g ~ 
~ -<" Phenanthrene 0.22 J 0.34 J 0.18 U 0.28 J 0.47 0.175 U C/J 
~ C. Pyrene 0.45 0.5 0.18 U 1.2 2 <J.I75 U c 
5: (t) 3 
I ...~o. ~~ 3 
1~ CO Antimony 3.2 V 3.2 U J.J U 3.4 V 3.2 U 3.3 U 5.7 J 5.3 J 3.2 U 3.2 U C) 

~ co -~ 
~ ,J:>. Cadmium 1.6 0.59 I 0.28 U 0.27 U 0.27 U 0.44 J 0.27 U l.9 0.89 "< 
~ Chromium 12.3 5.9 !J.8 8.7 9.3 8.1 9.1 5.7 13.9 5.3 

~ Cop~r 14.2 5.? 6.9 6.7 6.7 6.9 7.5 6.2 9.8 5.7 

~ Lead 502 4.6 64.3 J 8.4 12.5 8.3 2D.9 5.8 37.5 5.7 

i Manganese 216 122 135 210 199 195 130 149 182 122 

~~ Selenium 
r Zinc 39.3 13.6 72.6 19.3 44.9 17.5 48.4 14.3 43.6 15.7 
0. g 
;;i TPH 674 47.6 278 22.5 U 58.2 49 159 61.5 295 !20 

t • Between 0 and 2 feet deep 

g • • Mean soil concentration multiplied by BAF of 4.6 (Cd). 

o R Rejected 

i:: I Estimated value below reporting limit or estimated based on data qunlity criteria 

t:::Jj lJ Nnn-dctcct, value shown i s one-half the rerorting limit ;: 

I =" 
_. -
~ m 
N ~ 



~ a: ~ .. cti ... :s· -~ 
0'" Dc:er Mouse: • ~ Sample Number Threshold Threshold -2. CAN093· CAN093· CAN093· CAN093· CAN093· CAN093· Arithmetic Dietary Dietary ~ ~ 

0931- 0931- 0932· 0932· 0933- 0933- Mean Level Level 
Chemical 0000 0002 0000 0002 0000 0002 N (mgikg) (mgikg) Risk? (mglkg) Risk? a Volatile Organics 

~ I ,2-IJichlorocthanc 10 0.0026 312.5 .. 520.8 

~ Ethylbenzene 10 0.0026 485.5 - 809.2 
Toluene 0.0026 J 0.0027 u 0.0027 u 0.008 0.0049 J 0.0029 u 16 -0.0034 12500 - 20800 
Xylenes (total) 0.0018 J 0.0027 u 0.0027 u 0.0028 u 0.0018 J 0.0029 u 16 0.0028 5000 .. 8300 

Semivolatile Organics 
CJ) Anthracene 6 0.16 5000 .. 8333.3 .. ::0 0 Benzo(a)anthracene 0.21 u 0.074 J 0.185 u 0.077 J 10 0.25 0.4 .. 0.67 .. (ij' c::: Benzo(a)pyrene 0.21 u 0.062 J 0.185 u 0.084 J 10 0.29 0.002 Possible 0.003 Possible ;:II;" .., 
(") Benzo(b)fluoranthene 0.21 u 0.073 J 0.185 u 0.14 J 10 0.54 8 .. 13.3 .. C') en 

Benzo(g,h,i)perylene 0.21 u 0.073 J 0.185 u 0.056 J 10 0.19 375 625 :T .. .. 
Butyl benzyl phthalate 6 0.16 470 780 

C) :E .. .. .., 
"'D Carbazole 6 0.14 250 .. 417 .. C) -i 0 CJ) (") C) 0 C) Chrysene 0.21 u 0.095 J 0.185 u 0.12 J 10 0.30 12 .. 20 .. :E - C" (C en c. en Di-n-butyl phthalate 6 0.16 10500 .. 17500 .. s: .., Ci) :e N Fluoranthene 0.21 u 0.15 1 0.185 u 0.1 J 10 0.37 625 .. I 041.7 .. c 

;::;· 
..a. C) 

C) .., 0 ldeno(l,2,3·cd)pyrenc 0.21 u 0.055 1 0.185 u O.Q38 1 10 0.19 14.4 - 24 .. :::!: co c. c.o I 0 I - Pentachlorophenol 0.045 J 0.85 u 0.9 u 0.85 u 4 0.66 190 .. 83.3 .. N 0 N ~ C') N Phenanthrene 0.21 u 0.13 J 0.185 u ·o.l J 10 0.23 ISO - 250 .. ;:, (") <D -< CJ) "' Pyrene 0.21 u 0.19 J 0.185 u 0.12 J 10 0.52 375 .. 625 .. 0 

"' c. c::: 5 
~en 3 

:> Metals s: 
"' ...... Antimony 10 3.70 16.5 .. 27.5 .. 3 ~ 
I c.o Cadmium 0.32 u 0.27 u 1.9 1.2 I I 16 3.82'' 10.5 .. 166.7 .. C) :> c.o 

-< iii' ~ Chromium 9.5 1 5.3 7.7 8.1 12.9 11.8 16 9.21 87.5 (VI) .. 92 (VI) .. ~ Copper R.6 4.5 158 7.4 8.4 8.5 16 16.98 260 .. 50 
CD 
< 

Lead 7.3 5' 5.2 32.4 5.8 10 11.8 16 46.41 87.5 .. ISO 
iii' Manganese 155 1 102 J 183 161 146 162 16 160.56 1750 .. 166 " Selenium 0.32 u 0.27 u 0.25 1 0.6 u 0.27 u 0.6 U1 6 4.68•• 5 Possible ~ .. 0.125 " Zinc 25.4 13.1 77.2 18.1 53.3 38 16 34.64 875 625 
0' -':s. 
n TPH 77.4 21.6 u 255 311 325 294 16 190.55 241 - 401.7 c. 
0 

• Between 0 and 2 feet deep ~ 
"' " Mean soil concentration multiplied by BAF of 4.6 (Cd). L 
£. R Rejected b 
0 J Estimated value below reporting limit or estimated based on data quality criteria 
0 U Non-detect, value shown is one-half the reporting limit ;:: 
)> .... to = I =' ....... -Vl CD w en 
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No. 

(ft.) 

9 

2 9 

3 9 

4 9 

5 9 

6 10 

1 10 

8 nla 

9 11 

10 II 

11 11 

12 II 

13 12 

14 nla 

IS 10 
Contaminants 

UST/OWS 

ows 

ows 

ows 

ows 

UST 

OWS 
excavated 
soils 

leach well 

leach well 

leach well 

leach well 

leach well 
excavated 
soils 

Table 18-3a 

Summary of Soil Sample Results 

SWMU 92 

ppm ppm ppm 

ND <15 <10 

NO <15 <50 

NO <15 <10 

NO <15 <50 

NO <IS <50 

ND <15 <10 

ND <IS <10 NT 

NO <15 <10 

NO <IS <10 

NO <15 <10 

NO <15 <10 

method blank. 
2 Contaminants identified: Di-n-butylphthalate at 30 mg!Kg found in sample and laboratory method blank. 
3 Barium at 680 mg!Kg. 
ND indicates non-detect, or below detection limit 
NT indicates not tested 
• Upper threshold limit of background concentratiort 

Source: U.S. Army Corps of Engineers, 1999 

Tables 

Total 
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Sample 
No. 

7 

Table 18-3b 
Maximum Soil Sample Concentration of Metals 

SWMU 92 

SWMU 92 Maximum Soil Sample Concentration of Metals 
Tot21 Meuls TLCPMetals Background Cone. 

mg!Kg mg!L Region VI I Cannon AFB 1 
Mg/Kg 

Arsenic <3.0 <0.40 1.1·16.7 3.6 

Barium 680 1.6 430 805 

Chromium 5.9 NT 38 13.3 

Nickel 6.8 NT 16 11.4 

Lead 5 NT 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg/Kg 

0.32C 

5JOON 

31 c 

1500N 

400N . N - noncar-cmogemc 
C - carcinogenic 
NT - not tested 

'CAFB Background Investigation, 1997 

Source: U.S. Army Corps of Engineers, 1999 

IJRS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev1\nfrap1apb_v1c.doci12·Jui-OO /OMA B-155 
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-< a. 
~(1) 
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(0 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Vola~le OI"Jionios (u:fkg) 

1,2-Dichloroethanc 

Ethylbenune 

Tetrachloroethcne 

Toluene 

Xyicncs (total) 

Semlvolo~le Orpnlcs (a:fkg) 

Anthracene 
""0 Benzo(a)anthrocenc 
IU 

(.Q Benzo(a)pyrene 
(1) Benzo(b)floonnthene 

"""' Benzo(!.h,Qpeoylen< 

0 Butyl benzyl phthalate .... 
(0 Chrysene 

Dibenzofuran 

Fluonnthene 

Fluorene 

I nden o( 1,2, 3 -o:l)pyrene 

2·Mcthylnaphthelene 

Pentachlorophenol 

Nap!lth_!!en_e _______ 

C\.~41-0IOt CANOJ.t-M41..ot02 CAN194-t941.ot01 CAND!4-H-t1·0000 CAN".f-0.4Z..IOG1 

0314020002SA 0314020003SA 0312160017SA 0314020006SA 0312160018SA 

09124193 09124193 09124/93 09124/93 09113/93 .... PJ. Qu" ..... IU. Qu" ..... IU. Qu•l ... .. IU. <lu" . .... IU. 

< 5.1 u 2 5.3 1 < 5.3 u < 5.6 

< 5.1 u 1.2 53 1 < 5.3 UJ < 5.6 

< 5.1 u 25 53 J < 5.3 UJ < 5.6 

6.1 l.l J 49 l.J J 10 5.3 J < 5.6 

9.4 l.l 4.2 l.3 J 4.7 5.3 J < 5.6 

< 340 u 37 360 J 

llO 340 } 230 360 1 

170 340 J 340 360 J 

230 340 J 550 360 

160 340 J 160 360 J 

4& 340 J < 360 u 
180 340 J 350 360 J 

< 340 u < 360 u 
200 340 J 440 360 

< 340 u < 360 u 
llO 340 J 140 360 J 

< 340 u < 360 u 
< 1600 u < 1800 u 
< 340 u < 360 u 

(I) Results presented here arc only those chemicals whtch were detected at least once at this SWMU and have passed data review. 

J =Estimated value 
R ~ Rejected value. QUAL=Qualification 

U = Nondetected value. RL =Reporting Limit. 
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u 1.4 5.9 c;· 
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u z IU 
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u en 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Phenanthrene 
Pyrtne 

Metals (m&/k&) 

Aluminum 

Ancnic: 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromiwn 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Men:ury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

CAKDt4-tt41..otOI 

0314020002SA 

09/24193 ... , 
150 

410 

3630 

2.7 

246 

0.32 

1.8 
59100 

11.5 

2.3 

11.2 

5200 

61.3 

2000 

Ill 

340 

340 

10.3 

0.51 

I 

0.21 

0.51 

20.5 

2.1 

10.3 

5.1 

20.5 

Q.ol 

CANOt .... otC1o0002 

OJ 14020003SA 

09/24193 

A_,l 

3060 

3.3 

511 

0.23 
2 

106000 

3.7 

2.1 

7.7 

3280 

14.6 

3290 

IU. 

21.1 

0.53 

2.1 

0.42 

1.1 

42.2 

2.1 

2.1 

4.2 

2l.l 

2.6 

42.2 

Quol 

CA~.C2..0000 

0312160017SA 
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"""'' 240 
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0.91 
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0.22 

0.55 
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II 
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09124/9J 

....... kL Qoal 

CAH"-4-ttCl..ooot 

0312160018SA 

09113193 .... , 

8990 

1.9 

131 

0.44 
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70200 

6 

3.5 

6.6 

6480 

5.6 

2540 

RL 

IU 

0.56 

1.1 

0.23 

0.56 

22.5 

1.1 

1.1 

2.3 

11.3 

1.1 

22.5 
189 I J 184 2.1 142 1.1 134 1.1 

0.48 0.1 0.26 0.11 0.3 0.11 0.12 0.11 
5.6 4.1 6.3 8.4 J 5.! 4.4 7.9 4.5 

1430 513 J 997 1060 J 1360 550 1790 564 
< 0.5 I U < l.l UJ < 0.55 U < 1.1 

0.54 I J < 2.1 U < 1.1 U < 1.1 
210 513 J 332 1060 J < 550 u < 564 

0.51 u < 1.1 UJ < 0.55 u < l.l 
{i)Results presented here are Only thoSC chenliCals which were: detected at least once at this SWMU and have pissed data revieW. 

· J • Estimated value. 
R • Rejected value. 

U • Nondetected value. 
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6.7 0.59 

1960 23.5 
165 1.2 

< 0.12 
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LAB SAMPLE NUMBER 

COLLECf DATE 

Vanadium 

Zinc 

TPH (mglkg) 

Total Petroleum Hydrocarbons 

Water Quality (ptn~tnt) 

Water 
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13.5 I 12.8 2.1 II. I 1.1 13.4 1.1 

56.3 2.1 J 2l.S 4.2 84.8 2.2 18.9 23 

862 82.1 32SO 422 247 44 < 45.1 

2.6 0.1 5.2 0.1 9.1 0.1 S.2 0.1 11 0.1 

(I) Results PfesentCd here -arc only thOic chcmiCITSWhich were detected at least onct at ihis SWMU and haVe pa!sed.data review. 

J • Estimated value. 
R - Rejected V11luc. 
U • Nondctccted value. 
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LAB SAMPLE NUMBER 

COLLECT DATE 

Voladle 0011nlcs (uglkg) 

1,2-Dichlorocthane 

Ethylb<nzene 

Tetraohlorocthene 

Toluene 

Xylenes (101!1) 

Semlvoladle Organ Its (uglkg) 

Anthracene 
"'C Benzo(a)anthr10tl1e 
s:u 

(,Q Benzo(a)pyrene 

CD Benzo(b)fluoranthene 

~ Benzo(&,h.i)pcrylcne 

0 Butyl benzyl phthalate -co Chrysene 

Dlbenzofunn 

Fluoranthene 

Fluorene 

lndeno(l,2,3-cd)pyrene 

2-Methylnaphthalcnc 

Pentachlorophenol 

Naphthalene 

CAK094-M4l-OOOZ CAN..._.,..__ CANQM..M.44-f001 CAHOt4-0t-4S-0000 CAf"ii~s-tool 

0314010010SA 0314040007SA 0314040008SA 0311810017SA 0311810018SA 

09123/93 09123/93 09123/93 09/11193 09/11/93 

....... Rl. <loW ..... RL Qool A""' I Rl. Quol ....... Rl. Quol .... .. IU. 

< 5.8 u < 5.9 u < 5.9 u < 6 u < 5.1 
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< 5.8 u < 5.9 u 1.2 5.9 J < 6 u < 5.1 

< 5.8 u 6.4 5.9 < 5.9 u 4 6 J < 5.! 

< 400 u 
< 400 u 
< 400 u 
< 400 u 
< 400 UJ 

< 400 u 
< 400 UJ 

160 400 J 

< 400 u 
320 400 

< 400 UJ 

3800 400 

< 1900 u 
430 400 

(l) Results presented hereM: only those chemicals which were detected at least once at this SWMU and have passed data n:vicw. 

J • Estimated value . 
R • Rejected value. 
U • Nondctected value. 
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R.l.. =Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Phenanthrene 

Py~ne 

Metals (mglkg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

C!lcium 

Chromium 

Cobalt 

Copper 

Iron 

Leod 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

CAN_,__ 
0314010010SA 

09/23/93 

boft IU. Quo! 

CAI'I~44-0000 

0314040007SA 

09123193 ..... IlL Qu<l 

CA~....ocl2 

0314040008SA 

09123/93 ..... IlL Quo I 

CAI't"4-H45-MOI 

0311810017SA 

09111/93 

...... IU. 

240 400 

< 400 

<lo•l 

u 

CANtM-09&0102 

03118100!8SA 

09/11/93 

ke.ult IU. 

4500 23.1 7820 11.7 3710 58.9 8400 12 10500 11.5 

2 0.58 2.6 0.59 1.8 O.l9 2.9 0.6 2.3 0.58 

ISS 2.3 218 11 J 146 S.9 J R 

0.49 0.46 0.45 0.23 < 1.2 u 0.44 0.24 0.74 0.23 

< 1.2 u 0.8 0.59 2.9 2.9 < 0.6 u < 0.58 

125000 46.2 38700 23.4 216000 118 12400 24 4840 23 

< 2.3 u 9.2 1.2 < 5.9 u 9.5 1.2 11.3 1.2 

3.1 2.3 1.7 1.2 < 5.9 u 3.2 1.2 5.4 1.2 

4.9 4.6 9.9 2.3 2.2 11.8 J 6.7 2.4 8.2 2.3 

4420 23.1 6280 11.7 3500 58.9 8890 12 10800 II.S 

5.3 0.58 15.2 1.2 3.S 0.59 12.5 1.2 J 7.7 0.58 

1880 46.2 2640 23.4 2480 118 1510 24 2250 23 

98.6 2.3 106 1.2 39.7 5.9 86.3 1.2 J 233 1.2 

0.12 u < 0.12 u < 0.12 u < 0.12 u < 0.12 

7.1 9.2 J 5.8 4.7 < 23.5 u 7.1 4.8 11.3 4.6 

1040 1150 I 1750 SSS 694 2940 J 1350 600 1830 575 

1.2 Ul < 1.2 UJ < 1.2 UJ 0.34 0.6 I 0.26 0.58 

< 2.3 U 0.52 1.2 J 3 5.9 J < 1.2 UJ < 1.2 

< II SO U < 585 U < 2940 U < 600 U < 575 

< 1.2 UJ < 0.59 U < 1.2 UJ < 1.2 UJ 0.13 1.2 

(1) Result! presc:"nted here aie only those Chefnicals whidl WC:rc dctcclc:dlrtleast once at this SWMU and have passed data review. 

J - Estimated value. 
R =Rejected value. 

U .. Nondetectc:d value. 

QUAL=Qualification 

RL =Reporting Limit. 
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LOCATOR 

lAB SAMPLE NUMBER 

COLLECT DATE 

Vanadium 

Zinc 

TPH(mi:/kcl 

Total Pelroleum Hydrocarbons 

Woter Quollty (ptr«nt) 

Water 

CAl'fen . .,u-toat CAN- CANOu.M.U.0002 CAN09....,..s-t000 CANCW4-045-t0tl 

0314010010SA 0314040007SA 0314040008SA 0311810017SA 0311810018SA 

09123193 09123193 09123193 09111/93 09111/93 

...... IU. Quol ...... IU. Quo I .... ,. IU. Quo I ...... IU. Qu. ..... IU. 
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12.9 4.6 23.6 2.3 11.2 11.8 I 21.2 2.4 23.6 2.3 

61.3 46.2 221 46.8 < 47.1 u 3600 480 < 46 

13 0.1 15 0.1 IS 0.1 17 0.1 13 0.1 

{I) Resuli$presented here are only those chemicals which were detected at least Once at this SWMtTiitdhave passed data review 

J - Estimated value. 
R • Rejected value. 
U = Nondetccted value. 
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IPPENDIIB 

Table 19-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 94 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (ug/kg) 

1 ,2-Dichloroethane 

Ethyl benzene 

Tetrachloroethene 

Toluene 

Xylenes (total) 

Semivolatile Organics (uglkg) 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fl uoranthene 

Benzo(g,h, i)peryl ene 

Butyl benzyl phthalate 

Chrysenc: 

Dibenzofuran 

Fluoranthene 

Fluorene 

lndeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

Pentachlorophenol 

Naphthalene 

CAN094-09"~0002 

0311810014SA 

09/11/93 

Result RL Qual 

< 5.9 UJ 

< 5.9 u 
< 5.9 u 
9 5.9 

< 5.9 u 

(1) Results presented here are only those chemicals which were detected at least 

once at this SWMU and have passed data review 

J =Estimated value. 

R =Rejected value. 
U = Nondetected value. 

Page 7 of 9 

Source: Woodward-Clyde, 1994 

QUAL=Qualification 
RL == Reporting Limit. 

Tables 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev1\nfrap1apb_v1d.doc\12·Jui-OO /OMA B-162 



APPENDIIB 

Table 19-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 94 

LOCATOR CANM4-0946-0002 

LAB SAMPLE NUMBER 0311810014SA 

COLLECT DATE 09/11/93 

Result RL Qual 

Phenanthrene 

Pyrene 

Mttals (mglkg) 

Aluminum 8090 11.7 

Arsenic 2.6 0.59 

Barium R 

Beryllium 0.63 0.23 

Cadmium < 0.59 u 
Calcium 14800 23.5 

Chromium 9 1.2 

Cobalt 4.6 1.2 

Copper 7.3 2.3 

Iron 8870 11.7 

Lead 8.2 0.59 J 

Magnesium 2070 23.5 

Manganese 198 1.2 J 

Mercury < 0.12 u 
Nickel 10 4.7 

Potassium 1530 587 

Selenium < 0.59 u 
Silver < 1.2 UJ 

Sodium < 587 u 

Thallium 0.14 1.2 J 

(I) Results presented here are only those chemicals which were detected at least 

once at this SWMU and have passed data review 

J"" Estimated value. 

R = Rejected value. 

U = Nondetected value. 

Page 8 of 9 

Source: Woodward-Clyde, 1994 

QUAL=Qualification 

RL = Reporting Limit. 

Tables 
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APPEND liB 

Table 19-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 94 

LOCATOR CANOU-0946-0001 

LAB SAMPLE NUMBER 0311810014SA 

COLLECT DATE 09/11/93 

Result RL Qual 

Vanadium 18 1.2 

Zinc 20.2 2.3 

TPH(mglkg) 

Total Petroleum Hydrocarbons < 46.9 u 
Water Quality (percent) 

Water 15 0.1 

(1) Results presented here are only those chemicals which were detected at least 

once at this SWMU and have passed data review 

J = Estimated value. 
R =Rejected value. 

Page 9 of9 

Source: Woodward-Clyde, 1994 

QUAL=Qualification 

Tables 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECf DATE 

Volatile Organ It> (uglkg) 

1,2-Diehloropropane 

Toluene 

Meuls (mg/l<g) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

CAN~l-1004 

0314020004SA 

09/24/93 

"""" 
< 

II 

2900 

< 

1.9 

133 

0.31 

2.4 

213000 

3.9 

2.4 

4.5 

2490 

2.8 

2230 

37.7 

4.3 

533 

1.2 

... 
5.8 

5.8 

23.4 

14 

0.58 

2.3 

0.47 

1.2 

46.7 

2.3 

2.3 

4.7 

23.4 

0.58 

46.7 

2.3 

9.3 

1170 

2.3 

Ou<l 

u 

u 

CAJf.,._.,41.0001 

03!402000SSA 

09124/93 ..... 
< 

1.3 

3250 

< 

1.5 

233 

0.25 

1.4 

118000 

< 

< 

2.3 

2940 

3.3 

3160 

4!.5 

4.7 

1010 

< 

... 
5.6 

5.6 

22.5 

13.5 

0.56 

2.2 

0.45 

l.l 

44.9 

2.2 

2.2 

4.5 

22.5 

0.56 

44.9 

2.2 

1120 

2.2 

CAN09.....,42-tol4 

0312160019SA 

09/13/93 

Qool 

u 

u 

"""" 
< 

< 

3510 

< 

1.4 

1640 

0.88 

233000 

u < 

u < 

< 

2790 

3.1 

3290 

31.2 

< 

J 499 

u < 

... 

60.4 

36.2 

0.6 

1.2 

3 

121 

6 

12.1 

60.4 

3 

121 

6 

24.2 

3020 

Quo! 

u 
u 

u 

u 

u 
u 
u 

u 

u 

CAH09 .... .,_1-0001 

0312160020SA 

09/13/93 ..... 
< 

3400 

< 

1.5 

296 

< 

178000 

< 

2.8 

2900 

3 

2780 

38.4 

4.8 

842 

... 
6.3 

6.3 

25.1 

IS 

0.63 

2.5 

0.5 

1.3 

50.1 

2.5 

2.5 

5 

25.1 

0.63 

50.1 

2.5 

10 

1250 

2.5 

CAN.,4-Itu.t014 

0314010011SA 

09123/93 

Q>DI 

u 
u 

J 

u 

...... 

< 

6120 

1.9 

J 117 

u 0.58 

u < 

102000 

UJ 5.6 

3.7 

5.5 

6260 

5.8 

2540 

141 

9.3 

J IJIO 

u < 

... 
5.1 

5.7 

22.8 

13.7 

0.57 

2.3 

0.46 

l.l 

45.7 

2.3 

2.3 

4.6 

22.8 

0.57 

45.7 

2.3 

9.1 

1140 

2.3 

(1) Results presented here are only those chem!Cifs which were detected 3t least once 11t this SWMU and have p!ssed data review. 
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U • }Jondctccted value. 
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COLLECT DATE 
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Total Petroleum Hydrocarbons 
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2.5 4.7 J 4.2 2.2 2.7 4.5 1 1.8 4.5 J < 

3770 23.5 5720 10.9 4120 22.6 3990 22.6 3200 
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4.7 9.4 1 6.2 4.4 4.2 9 1 5.6 9 J 

813 1170 1 1400 547 700 1130 1 910 I !30 1 < 

0.51 2.3 J < 1.1 J < 2.3 UJ < 2.3 V1 
(1) Resuftipresonted here Me only those chemicals which were detected at least once at this SWMU and have passed data review. 

J m Estimated value. 
R • Rejected value. 
U • Nondctcctcd vtluc. 

QUAL•Qualification 
RL • Reporting Limit. 
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APPEll liB 

Table 19-2a 

Comparison of Detected Concentrations with RBCs (1) 

SWMU 94 

Maximum 

SampleiD Analyte Detected RBC(2) 

CAN094-0941-0002 I ,2-Dichloroethane 0.002 0.8 

CAN094-0946-0004 1,2-Dichloropropane 0.027 30 

CAN094-0945-0000 2-Methylnaphthalene 3.8 NTF 

CAN094-0942-0000 Anthracene 0.037 2000 

CAN094-0945-0008 Antimony 10.6 3 

CAN094-0942-0004 Barium 1640 ,00 

C~094-0942-0000 Benzo(a)anthraccnc 0.23 0.07 

~094-0942-0000 Bcnzo(a)pyrcnc 0.34 0.01 

C~094-0942-0000 Bcnzo(b)Ouoranthcne 0.55 O.o7 

CAN094-0941-0000 Benzo(g,h,i)perylene 0.16 NTF 

CAN094-0942-000.C Beryllium 0.88 0.02 

CAN094-0941-0000 Butyl benzyl phthalate 0.048 2000 

CAN094-0944-0002 Cadmium 2.9 8 

CAN094-0942-0000 Chrysene 0.35 2 

CAN094-094S~02 Cobalt 5.4 NTF 

CAN094-9441-0000 Copper 11.2 300 

CAN094-0945~00 Dibenzofuran 0.16 NTF 

CAN094-0944-0000 Ethyl benzene 0.0027 800 

CAN094-0942-0000 Fluoranthene 0.44 300 

CAN094-094S-OOOO Fluorene 0.32 300 

~094-0942-0000 lndeno(1,2,3-cd)pyrcnc 0.14 0.04 

CAN094-0942~00 Lead (3) 99.2 500 

CAN094-0941-0000 Mercury 0.48 2 

CAN094-0945-0000 Naphthalene 0.43 300 

CAN094-094S-0002 Nickel 11.3 200 

CAN094-0943-0000 Pentachlorophenol 0.074 0.6 

CAN094-0942-0000 Phenanthrene 0.24 NTF 

CAN094-0941-0000 Pyrene 0.41 200 

CAN094-0944-0002 Silver 3 20 

CAN094-0941-0002 Tetrachloroethene 0.025 1 

CAN094-0946-0002 Thallium 0.14 6 

CAN094-0941-0002 Toluene 0.049 200 

C~094-094~000 Total Petroleum Hydrocarbons (4) 3600 1000 

CAN094-0941-0000 Xylenes (total) 0.0094 20000 

CAN094-0942-0000 Zinc 84.8 2000 

NTF =No EPA Established Toxicity Factor 

(1) All units In mglk:g 

(2) Risk-based concentration 

(3) EPA suggests 500-1,000 mglkg as allowable concentration for residential soils 

based on EPA's IUBK Lead Model (EPA 1990) 

(4) New Mexico recommended soil cleanup level for fuel contaminated soil. 

Note: Only metals that exceeded background appear in this table. 

Source: Woodward-Clyde, 1994 
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APPEIDIIB 

Receptor/Pathway 

Occupational Worker (Surface Soil) 
- Dennal Contact 
-- Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Construction Worker {rota! Soil) 
-- Dennal Contact 
-- Ingestion 
- Inhalation of VOCs 
-- Inhalation of Particulates 

Trespasser (Surface Soil) 
- Dennal Contact 
- Ingestion 
- Inhalation of VOCs 
- Inhalation of Particulates 

Table 19-2b 

Summary of Human Health Risks 

SWMU 94 

Average Exposure 

Cancer Subchronic Chronic 
Risk H. I. H. I. 

0.00 3 X 10'6 

2 x to·• 9 x 10" 
0.00 2 x w-7 

4 x to·' 2 I X 10" 
2 x w·• I X w-s 

4 x w·•• I X 10" 
5 X 10'10 4 X 10 .. 

0.00 2 X (0'7 

3 x to·•l 5 X 10'7 

5 X to·IO 4 X !0 .. 

0.00 8 x w-7 

3 x w-•a 2 X 10" 
0.00 s x to·• 

s x w-u 4 X 10-'~ 

4 X 10'10 2 X 104 

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. 

Source: Woodward-Clyde, 1994 

Tables 

Reasonable Maximum Exposure 

Cancer Subchronic Chronic 
Risk H.I. H.!. 

0.00 4 X 10 .. 
6 X 10'7 2 X 10'1 

0.00 3 X 101 

2 X JO·IO 2 x w·1 

6 x w-1 2 x 10·1 

s x w-" 2 X 10-S 
5 X (0-'~ 4 x w-' 

0.00 9 X 104 

t x w-u 2 x 104 

s x w·• 5 x w-l 

0.00 2 X IQ .. 

4 X 10"' 3 X [Q .. 

0.00 8 x to-7 

I x 10-11 7 X JO"' 
4 X to·' 5 X 10 .. 

URS Greiner Woodward Clyde 
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Cl) 

.. 
:s· ... 
~ -~ 

om 1:1 
0 

Sample Number Benchmark -
~ 

tANo94- CANo94- CAN094- CANo94- CAN094- CAN094- CANo94- CANo94- Arithmetic Dietary ~ 
a~ 

0941· 0941- 0942- 0942- 0943· 0944- 0945 0946- Mean Threshold 

a Chemical 0000 0002 0000 0002 0000 0000 0000 0000 N (mg/kg) (mglkg) Risk? 

i o at1 e rgamcs 
1 ,2-Dichloroethane 0.0026 u 0.002 1 0.0027 u 0.0028 u 0.003 u 0.003 u 0.003 u 0.003 u 8 0.00 312.5 

~ Ethyl benzene 0.0026 u 0.001 J 0.0027 U1 0.0028 u 0.003 u 0.0027 J 0.003 u 0.003 u 8 0.00 485.5 

Tetrachloroethene 0.0026 u O.o2S J 0.0027 Ul 0.0028 u 0.003 u 0.003 u 0.003 u 0.003 u 8 0.01 5000 

Toluene 0.0061 1 0.049 J 0.01 J 0.0028 u 0.0014 J 0.003 u 0.003 u 0.0014 J 8 0.01 12500 

Xylenes (total) 0.0094 0.004 J 0.0047 J 0.0028 u 0.003 u 0.0032 0.004 J 0.003 u 8 0.00 5000 

CJ) Semivolatile Organics 
0 

:;:a 
s:::: Anthracene 0.17 u 0.037 J 0.195 u 0.2 u 4 O.IS 5000 .. 
.., Benzo(a)anthracene 0.11 J 0.23 J 0.195 u 0.2 u 4 0.18 0.4 .. (ij' 

0 Benzo(a)pyrene 0.17 J 0.34 J 0.195 u 0.2 u 4 0.23 0.002 Possible 
~ 

(!) .. Benzo(b)fluoranthene 0.23 J o.ss 0.195 u 0.2 u 4 0.29 8 .. (") 

:E Benzo(g,h,i)perylcne 0.16 J 0.16 J 0.195 u 0.2 UJ 4 0.18 375 .. :::r 
£U 

Butyl benzyl phthalate 0.048 1 0.18 u 0.195 u 0.2 u 4 0.16 470 .. .., 
0 Chrysene 0.18 I 0.35 J 0.195 u 0.2 UJ 0.23 12 

£U -1 
0 

4 - CJ) 0 

0. Dibenzofuran 0.17 u 0.18 u 0.195 u 0.16 1 4 0.18 3.3 :E - £U .. 
(!) C" 

:e Fluoranthene 0.2 J 0.44 0.195 u 0.2 u 4 0.26 625 - s: .., CD' 
£U Fluorene 0.17 u 0.18 u 0.195 u 0.32 J 4 0.22 625 - ;::;· 
.., c £U ..a. 

0 0. lndeno( 1,2,3-cd)pyrene 0.11 J 0.14 J 0.195 u 0.2 UJ 4 0.16 14.4 - - <0 

~ 
I 2-Methylnaphthalene 0.17 u 0.18 u 0.195 u 3.8 4 1.09 815 <0 cs· I 

(") 
- ~ ~ 

<D -< Naphthalene 0.17 u 0.18 u 0.195 u 0.43 4 0.37 267.5 - :I 0 
0> 
0 

Pentachlorophenol 0.8 u o.9·u 0.074 J 0.95 u 0.68 190 
"' 0. 

3 .. CJ) 
5 
::> ~(!) Phenanthrene 0.15 J 0.24 J 0.195 u 0.24 J 4 0.21 150 - s:::: 
:; 
"' Pyrene 0.41 J 0.36 0.195 u 0.2 u 4 0.29 375 .. 3 
~ ..a. 
I 
::> 

<0 Metals 
3 

~ <0 
Cadmium 1.8 2 0.91 0.28 u 0.3 u 0.3 u 0.3 u £U 

" ~ 
0.8 8 3.87 .. 10.5 .. 

'0 -< 
~ Lead 61.5 14.6 99.2 5.6 6.7 15.2 12.5 J 7.5 J 8 27.85 87.5 .. 
" :s. Mercury 0.48 0.26 0.3 0.12 0.06 u 0.06 u 0.06 u 0.06 u 8 0.18 0.3 

~ Selenium 0.26 u 0.6 J 0.28 u 0.6 J OJ U 0.6 J 0.34 J 0.27 J 8 4.92•• s 
'3. Silver 0.54 J l.IU 0.6 u 0.6 u 0.6 u 0.52 J 0.6 UJ 0.6 UJ 8 0.65 41 

" '0 Thallium 0.26 u 0.6) 0.28 u 0.6 u 0.3 u 0.3 u 0.6 UJ 0.6 UJ 8 0.44 2.6 
a-
l:s. Zinc 56.3 J 21.5 84.8 18.9 19 23.6 27.2 17.3 8 33.58 875 

0. 
c. TPH 862 3250 247 22.6 u 24 u 221 3600 251 8 1059.70 241 Possible 

~ 
• Between 0 and 2 feet deep "' L •• Mean soil concentration multiplied by BAF of 4.6 for CCI and 12 for Sc. c: 

6 J Estimated value below limit or estimated based on data quality criteria. 
0 

0 U Non-detect, value shown is one-half the reporting limit 
;:: 
)> 

to 
-t 

I 
I» 

........ =' 
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CD en 



IPPENDIIB Tables 

Table 19-3a 

Summary of Soil Sample Results 

SWMU 94 

OF SWMU 94 SOILS 
RESULTS 

PID 4030 
(units) TPH 

(ft.) ppm ppm ppm 

6 ND <20 <10 ND ND 

2 6 ND <20 <10 

J 6 ND <20 ND 

4 6 ND ND ND 

5 6.5 ND ND ND 

6 6.5 

7 6.5 

8 n!a 

9 8.5 ows ND ND <10 

10 8.5 ows ND <20 <10 

11 8.5 ows ND ND <10 

12 8.5 ows ND <20 ND 
r;·-~.--

Page 1 of2 

Source: U.S. Army Corps of Engineers, 1999 
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Table 19-3a 

Summary of Soil Sample Results 

SWMU 94 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

9 

9 

n/a 

6 

6 ND <20 

6 ND ND 

6 ND ND 

6 ND ND 

6.5 ND ND 

6.5 

6.5 

n/a 

n/a 
contaminant de at 

4030 
BTEX 

<10 

<10 

<10 

<10 

<10 

2 Ethyl benzene at 0.070 mg!Kg, 0-Xylene at 0.51 mg!Kg. 
3 Arsenic at 6.4 mg/Kg, Barium at 812 mg!Kg. 
4 Arsenic at 5.6 mg!Kg. 
ND indicates non-detect, or below detection limit 
NT indicates not tested 
* Upper threshold limit of background concentration 

SWA846 
8020A 
BTEX 
mg!Kg 

Page 2 of2 

SWA846 
M8015 

2300 

SWA846 
8260 

Source: U.S. Army Corps of Engineers, 1999 

Tables 
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APPEND liB 

Sample 
No. 

7 

24 

Table 19-3b 

Maximum Soil Sample Concentration of Metals 

SWMU 94 

SWMU 94 Maximum Soil Sample Concentration of Metals 
Totall'tletals TLCP Meuls Background Cone. 

mg/Kg mg!L Region VI I Cannon AFB 1 
Mg/Kg 

Arsenic 6.4 <0.40 1.1-16.7 3.6 

Barium 812 1.6 430 805 

Cadmium 0.29 <0.0050 0.01-1.0 1.3 

Chromium 9.2 NT 38 13.3 

Nickel 6.9 NT 16 11.4 

Lead 4.4 NT 10-18 7.1 

Tables 

Region IV 
Residential RBSL 

mg/Kg 

0.32C 

5300N 

38N 

31 c 

1500N 

400N 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

'CAFB Background Investigation, 1997 

Source: U.S. Army Corps of Engineers, 1999 
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Table 20-1a 

Concentration (IJg/kg) of BTEX 

SWMU8 

BOREHOLE .. CANNON . ····- DEPTn . 
CIIEMlcAL 

E'l'ff.LY 
... 

NUMBER NUMBER (ft.) BENZENE ... :··:·. -.- . · TQJ.~l"ffl 
······BENZENE. 

1 CAN008-1651-011C 5.0 2U 2U 2U 

CAN008-1651-012D 10.0 2U 2U 2U 

2 CANOOS-1652-0llC 5.0 2U 2U 2U 

CANOOS-1652-0120 10.0 2U 2U 2U 

3 CANOOS-1653-0llC 5.0 2UJ 2UJ 2UJ 

CAN008-l653-0 120 10.0 2U 2U 2U 

Tables 

..... 

... ····· BTEX 
XYLENE .. ToTAL 

2U 2U 
2U 2U 

2U 2U 
2U 2U 

2J 2J 
2U 2U 

Duplicate samples or laboratory repeal samples are presented only if they are different from the original sample and not 

rejected. 
J = estimate u = not detected at CRQL 

R = rejected UJ == estimated as non-detect at CRQL 

Source: LRL Sciences, Inc., 1993 
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BOJtEHOLE SWPLE SAMPLE 

NUMBER NUMBER DEPTtl BARIUM CHROMIUM NICKEL 
(CAN008-165) (feet) 

I 1-021A 0 203 J 12.2 8.9 

1-0228 2.5 194 J 9.3 13.6 
(QAD) 1-7218 2.5 204 12.3 9.7 
(QCO) 1-8218 2.5 155 J 11.3 9.1 

!-023C 5 107 J 13.2 11.4 
1-0240 10 423 J 5.7 8.3 

2 2-021A 0 198 J 11.2 7.9 
2-0228 2.5 100 J 12.5 11 
2-023C 5 71.1 J 12.9 12.2 
2-0220 10 712 J 4.3 4.9 

3 3-021A 0 250 1 8.3 7.7 

3-022B 2.5 196 J 8_3 7.4 
(QAD) 3-7218 2.5 195 125 8.4 
(QCO) 3-8218 2.5 208 ) 8.6 7.3 

3-023C 5 209 1 8_3 7.7 
3-0220 10 812 J 2.1 2 

Background (95% UCL) (I) 642.00 12.50 9.00 

NOTES: 
Duplicate samples (QAD) or (QCO) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
] indicates and estimated value. 
UJ indicates tbe compound was analyzed for but not detected. The ~pie quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only da1a for metals detected above background is presented. 

(1) Background data is described in Section l. 7. 
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APPENDIIB Tables 

Table 20-2a 
Summary of Soil Sample Results 

SWMU8 

8 SOIL SAMPLE 
RESULTS 

No. Depth 4030 4030 SWA846 
(units) TPH BTEX 8020A 

BTEX 
(ft.) ppm ppm ppm mg/Kg 

12 ows NO <20 <10 

2 12 ows ND ND <10 

3 12 ows NO ND <10 

4 12 ows ND <20 <10 

5 12 ows NO <20 ND 

ND ND TOT-;;::b~hiliihai~;tij"7"";m;:;;g!K;;'K-;;gfifo~u~nd;Jtin~ laboratory NO 2 Di-n-butylphthalate at 9.1 mg!Kg found in sample and laboratory method blank NT indicates not tested 3 Chromium at 10.7 mg/Kg. 
4 Arsenic at 3.6 mg!Kg. 
5 Selenium at 0.6 mg/Kg. 
• Upper threshold limit of background concentration, see Section 4.3, References, item #-3. 

Source: US Army Corps of Engineers, 1999 
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Table 20-2b 
Maximum Soil Sample Concentrations 

SWMU8 

Tables 

SWMU 8 Maximum Soil Sample Concentrations 
Sample Total Metals 

No. mg/Kg 

Arsenic 
7QA Barium 
8 Chromium 
7QA Lead 
N - noncarcmogemc 
C - carcinogenic 
NT - not tested 

3.61 
202 
10.7 
8.04 

TCLP Metals 
mg!L 

<0.40 
0.84 
<0.020 
<0.05 

Background Cone. Regiori VI 
Region VII Cannon AFlr Residential RBSL 

mg!Kg mg!Kg 
l.l-16.7 3.6 0.32C 
430 805 5300N 
38 13.3 31 c 
10-18 7.1 400N . 'CAFB Background Invest1gauon. 1997 

Source: US Army Corps of Engineers, 1999 
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SECTIOITWENTY -ONE SWMU 1, Oil/Water Separator No. 119 

21.1 SUMMARY 

SWMU 1, OWS No. 119, has been listed as an Appendix II site. An RFI of the Appendix II sites 
(LRL 1993) detected two organic compounds (acetone and toluene) and three metals (chromium, 
mercury, and nickel) at concentrations of potential concern in the area of SWMU 1. However, 
the Risk Assessment portion of the RFI report concluded that the detected concentrations of 
these chemicals were all within or below the acceptable excess carcinogenic and 
noncarcinogenic risk ranges. Based on the conclusions reached in the Risk Assessment for 
SWMU 1, the RFI recommended that an integrity test be performed on the OWS at this SWMU. 
As long as the unit passed the integrity test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the partial removal of the 
OWS at SWMU 1, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NF A for SWMU 1. 

The conclusions reached in the Corrective Measure Completion Report recommended NF A at 
this site based on the results of a risk evaluation. Therefore, a Class 3 modification to the 
Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this 
SWMU. 

21.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

21.2.1 Site Description 

SWMU 1, OWS No. 119, was located at the southwest comer ofBuilding 119 (Figure 21-1 in 
Appendix A). The OWS was an underground concrete unit, which consisted of two 
compartments, a 700-gallon main compartment and a 260-gallon oil storage compartment. The 
OWS measured approximately 12 feet by 6 feet in plan and extended approximately 10 feet 
below the paved surface. The immediate area above the unit was paved with a layer of asphalt 
approximately 0.5 feet thick. The unit reportedly received waste wash water generated from 
aircraft maintenance operations in Building 119, an aircraft maintenance hangar. Recovered oils 
were stored in the 260-gallon oil storage compartment and wastewaters were discharged to storm 
water drainage. 

21.2.2 Operational History 

OWS No. 119 was active from approximately 1963 until the unit was partially removed in 1996 
(USACE 1999). The OWS at SWMU 1 has been partially removed and no longer receives wash 
water. All wash water now enters the sanitary sewer system and is treated at the Cannon AFB 
wastewater treatment plant (WWTP). 
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21.3 LAND USE 

21.3.1 Current 

The current land use of the SWMU location is industrial. 

21.3.2 Future/Proposed 

Cannon AFB is an integral part ofthe defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. The site of the OWS has been surveyed and 
identified by a brass survey marker. The creation of a Geographical Information System (GIS) 
database identifying the location is being developed. Use classification will continue to remain 
industrial in nature. 

21.4 INVESTIGATIVE ACTIVITIES 

21.4.1 Summary 

An RFI ofthe Appendix II sites (LRL 1993) detected two organic compounds and three metals at 
concentrations ofpotential concern in the area ofSWMU 1. However, the Risk Assessment 
portion of the RFI report concluded that the detected concentrations of these chemicals were all 
within or below the acceptable excess carcinogenic and noncarcinogenic risk ranges. Based on 
the conclusions reached in the Risk Assessment for SWMU 1, the RFI recommended that an 
integrity test be performed on the OWS at this SWMU. As long as the unit passed the integrity 
test, NF A was recommended. 

A Corrective Measure Completion Report (USACE 1999) documented the partial removal of the 
OWS at SWMU 1, discussed the analytical results of soil samples collected from the resultant 
excavation, and found that no unacceptable human health risks due to chemical releases were 
expected at this SWMU. Based on this, the Corrective Measure Completion Report 
recommended NFA for SWMU 1. 

21.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) 

21.4.2.1 Non-Sampling Data Collection 

The RFI included a Risk Assessment. The results of the Risk Assessment are discussed below. 

21.4.2.2 Sampling Data Collection 

Three borings, drilled to a depth of 10 feet in the area ofthe OWS, were sampled during the RFI 
(boring locations are shown in Figure 21-1 in Appendix A). Soil samples were collected at the 
surface and from depths of2.5, 5 and 10 feet to characterize the distribution ofpotential 
contaminants. Field screening with a PID revealed evidence of slight contamination during this 
investigation. 
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Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

21.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area of SWMU 1. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the RFI. 
Therefore, no data gaps existed after the completion of the RFI. 

21.4.2.4 Results and Conclusions 

One organic (toluene) and one metal (chromium) were detected at low concentrations in the 
surface soil samples collected from all three borings. However, these compounds were not 
detected in any of the subsurface samples analyzed. One organic (acetone) and two metals 
(mercury and nickel) were detected in at least one of the subsurface samples at low 
concentrations. The analytical results from this investigation are shown in Tables 21-1 a and 
21-1 b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4.0 x 10-5 at 
SWMU 1, a level that fell within the U.S. Environmental Protection Agency (USEPA) target risk 
range of 1.0 x 10-4 to 1.0 x 1 o-6 for carcinogenic effects (USEP A 1989). This indicated that no 
unacceptable risk of carcinogenic effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at . 
SWMU 1, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. 
This indicated that no unacceptable risk of noncarcinogenic effects was expected at this SWMU. 

A single Ecological Risk Assessment was included in the RFI for all 15 SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 
Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 
exposure of small mammals and other ground-dwelling organisms. Based on the calculated 
toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 
metals poses a risk to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 1, the RFI recommended 
that an integrity test be performed on the OWS at this SWMU. As long as the unit passed the 
integrity test, NF A was recommended. 
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21.4.3 Investigation #2: Corrective Measure Completion Report, Appendices II and 
Ill SWMUs 

21.4.3.1 Non-Sampling Data Collection 

A risk evaluation was performed using the data collected during the Corrective Measure 

Completion Report. The results of the risk evaluation are discussed below. 

21.4.3.2 Sampling Data Collection 

After the OWS had been partially removed, soil samples were collected from the walls and 
bottom of the resultant excavation and sent for chemical analyses. 

21.4.3.3 Data Gaps 

It was concluded that the data collected during the Corrective Measure Completion Report was 

sufficient to complete a risk evaluation. In addition, the data quality was deemed to be sufficient 

to meet the objectives of the Corrective Measure Completion Report. Therefore, no data gaps 

existed. 

21.4.3.4 Results and Conclusions 

The OWS at SWMU 1 was pumped dry and cleaned. Then the determination was made that the 

unit would only be partially removed, due to the presence of an old high-pressure water line 

adjacent to the unit. The top 2 feet of the OWS were removed, and the unit's inlet and discharge 

pipes were disconnected and capped. The partial removal of the OWS effectively rendered the 

RFI's recommendation for an integrity test moot. The analytical results for this investigation are 

shown in Tables 21-2a and 21-2b in Appendix B. 

After partial removal of the OWS, one soil sample was collected approximately 2 feet beneath 

both the inlet and discharge pipes, one soil sample was collected from both the east and the west 

walls of the excavation, and two soil samples were collected from holes drilled through the 

bottom of the unit each at an approximate depth of 11 feet. A seventh, confirmatory sample was 

collected from the bottom of the excavation, at approximately 11 feet, and sent for laboratory 

analysis after field analysis of these samples using immunoassay method 4030 indicated that the 

TPH content of each sample was less than 100 ppm and that the BTEX content of each sample 

was less than 50 ppm. This sample was analyzed for VOCs, SVOCs, TPH-DRO, total metals, 

and TCLP metals. In addition, two duplicate samples were collected from the same locations as 

one of the pipe and one of the wall samples, and sent for laboratory analysis, which confirmed 

the field analysis results for TPH and BTEX. 

Analytical results for soil samples analyzed by the laboratory were compared to the USEPA 

Region VI Human Health MSSLs for residential soil to determine if a significant release had 

occurred in the area of SWMU 1. Arsenic was the only compound that potentially exceeded the 

corresponding MSSL. However, the maximum possible concentration of arsenic fell below the 
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established background levels (W-C 1997a) for metals at Cannon AFB, so the elevated 
concentration of arsenic was dismissed as naturally occurring. 

Because none of the other chemicals exceeded the corresponding MSSLs, the Corrective 

Measure Completion Report concluded that no chemical releases posing an unacceptable human 

health risk for any potential exposure pathway had occurred at this SWMU. Therefore, NFA 

was recommended at this SWMU. 

21.5 SITE CONCEPTUAL MODEL 

21.5.1 Nature and Extent of Contamination 

The RFI conducted at SWMU 1 included the drilling and sampling of a total ofthree borings to a 

depth of 10 feet. Two organic compounds and three metals were detected at concentrations of 

potential concern. However, the Risk Assessment portion of the RFI report concluded that the 

detected concentrations of these chemicals were all within or below the acceptable excess 

carcinogenic and noncarcinogenic risk ranges. 

The Corrective Measure Completion Report documented the partial removal of the OWS from 

this SWMU. In addition, soil samples were collected from the resultant excavation and sent for 

laboratory analysis. Arsenic was the only compound that potentially exceeded the corresponding 

MSSL. However, the maximum possible concentration of arsenic fell below the established 

background levels (W-C 1997a) for metals at Cannon AFB, so the elevated concentration of 

arsenic was dismissed as naturally occurring. 

Groundwater at SWMU 1 was not investigated because the potential impacts to groundwater 

were considered minimal. The potential was considered minimal since the depth to groundwater 

is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath the SWMU. 

21.5.2 Environmental Fate 

Contaminants encountered at OWS No. 119 could potentially migrate into other environmental 

media through any of several transport mechanisms. The mechanisms include: air
volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 

contaminants off site; leaching- through the vadose zone; and groundwater- movement via 

groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 

likely to persist for long periods of time due to high vapor pressures, high volatilization 

potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 1, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. 
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21.6 SITE ASSESSMENTS 

21.6.1 Summary 

The RFI included a Risk Assessment portion and the Corrective Measure Completion Report 

included a risk evaluation for SWMU 1. Based on the results of the Risk Assessment and the 

risk evaluation, no unacceptable human health risks due to chemical releases were expected from 

this SWMU. Therefore, NFA was recommended for SWMU 1. 

21.6.2 Screening Assessments 

21.6.2.1 Human Health 

The Risk Assessment portion of the RFI did not include a human health risk screening. The 

results of the RFI's Human Health Risk Assessment are discussed below. 

The Corrective Measure Completion Report's risk evaluation consisted of a comparison of the 

maximum detected concentrations to the highly conservative USEP A Region VI MSSLs for 

residential soil (USEPA 1996). The purpose ofthis comparison was to evaluate whether the 

concentrations of potential contaminants detected during the fieldwork associated with the 

Corrective Measure Completion Report posed a significant human health risk. Region VI 

MSSLs were selected for the comparison because they were comprehensive, current, and derived 

using accepted risk assessment methodologies. 

Although no arsenic concentrations were detected in any of the soil samples analyzed during the 

Corrective Measure Completion Report, the laboratory detection limit of 3.0 mglkg exceeded the 

Region VI MSSLs (Table 21-2b in Appendix B) for both carcinogenic arsenic (0.32 mglkg) and 

noncarcinogenic arsenic (2.2 mg/kg). However, the laboratory detection limit of 3.0 mglkg lies 

within the established background levels (W-C 1997a) for arsenic at Cannon AFB. Therefore, 

any potential arsenic present in any of the samples above the MSSL, but below the detection 

limit, has been dismissed as naturally occurring. No other COPCs were detected at 

concentrations exceeding the corresponding MSSLs at SWMU 1. 

21.6.2.2 Ecological 

An ecological risk screening was not included as part of the RFI or the Corrective Measure 

Completion Report, but a human health risk screening/evaluation was included in the Corrective 

Measure Completion Report. The results of the RFI's Ecological Risk Assessment are discussed 

below. In the Corrective Measure Completion Report, the screening criteria were not exceeded 

by detected chemical concentrations attributable to SWMU contamination. The Region VI 

MSSLs, used as screening criteria, are highly conservative, and as such are protective of 

ecological health in addition to human health. 
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21.6.3 Risk Assessments 

21.6.3.1 Human Health 

The results of the Human Health Risk Assessment found a maximum excess carcinogenic risk of 
4.0 x 10-5 at SWMU 1, a level that fell within the USEPA's target risk range of 1.0 x 10-4 to 1.0 x 
1 o-6 for carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of 
carcinogenic effects was expected at this SWMU. 

The results of the Human Health Risk Assessment found a maximum excess noncarcinogenic 
risk of0.61 at SWMU 1, a level that fell below the USEPA's level of concern (1.0) for 
noncarcinogenic effects. This indicated that no unacceptable risk of carcinogenic effects was 
expected at this SWMU. 

21.6.3.2 Ecological 

A single Ecological Risk Assessment was included in the RFI for alliS SWMUs covered by the 
RFI. The Ecological Risk Assessment addressed each chemical that was detected in the soils at 
Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). All 
detected chemicals, except mercury, were considered COCs and discussed in the Ecological Risk 
Assessment. Potential risk from COCs in soil to biota was considered greatest through direct 
exposure of small mammals and other ground-dwelling organisms. Based on the calculated 
toxicity values for incidental soil ingestion, it was determined that none of the COC VOCs or 
metals poses a risk to small mammalian populations. 

21.6.4 Other Applicable Assessments 

21.6.4.1 Surface Water 

SWMU 1 contained no surface water. 

21.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

21.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 119 included a 260-gallon underground oil storage compartment. This compartment 
was partially removed along with the unit's other compartments in 1996. There have been no 
other storage tanks associated with the area of SWMU 1. 

21.6.4.4 Other 

In 1987-1988, the Tulsa District of the US ACE collected samples of the influent and effluent 
from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 

URS Greiner Woodward Clyde IIOMA31WP-FILESIM9602\nnlhswa_nfrap\rev1\nfrap1s21.doc\10-Jui-OO /OMA 21-7 



SECTIOITWENTY -ONE SWMU 1, Oil/Water Separator No. 119 

study pertain more to water treatment issues than hazardous or solid waste issues (USACE 
1988). 

21.7 NO FURTHER ACTION PROPOSAL 

21.7.1 Rationale 

Based on the conclusions reached in the Corrective Measure Completion Report, NF A has been 
recommended for SWMU 1. 

21.7.2 Criterion 

SWMU 1 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOITWENTY-TWO SWMU 2, Recovered Diesel Tank No. 108 

22.1 SUMMARY 

An RFA (A.T. Kearney 1987) described the suspected SWMU 2location, Hangar 108, as having 
a Recovered Diesel Tank connected to an OWS. This led to the UST being listed as an 
Appendix II site. 

In 1989, Hangar 108 was demolished and replaced with Hangar 125. During demolition, a 
2,000-gallon heating oil UST, not a Recovered Diesel Tank, was removed from the suspected 
SWMU 2 location, and the former UST location was covered with the concrete floor of the new 
hangar. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure of this SWMU. 

22.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

22.2.1 Site Description 

Refer to summary in Section 22.1 above. 

22.2.2 Operational History 

Refer to summary in Section 22.1 above. 

22.3 LAND USE 

22.3.1 Current 

Refer to summary in Section 22.1 above. 

22.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 2 never existed, and the 2,000-
gallon heating oil UST has been removed from the suspected location of SWMU 2. Use 
classification will continue to remain industrial in nature. 

22.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 2 have been performed. However, 
a 2,000-gallon heating oil UST was removed during the demolition ofHangar 108, and the 
former UST location was covered with the concrete floor of a new hangar. 
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22.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 2 has never been the subject of a conceptual model. 

22.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 2. 

22.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 2. 

22.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 2. 

22.6.3 Other Applicable Assessments 

22.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 2. 

22.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 2 contained no means for groundwater discharges to occur. 

22.6.3.3 Underground Storage Tanks (USTs) 

A 2,000-gallon heating oil UST, located at Hangar 108, was removed from the suspected 
location ofSWMU 2. Hangar 108, which was constructed during World War II, was demolished 
in 1989 and replaced with Hangar 125. The tank was removed and the former UST location was 
covered with the concrete floor of the new hangar. This UST was originally listed as an 
Appendix II site due to its misidentification as a Recovered Diesel Tank. 

22.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 2. 

22.7 NO FURTHER ACTION PROPOSAL 

22.7.1 Rationale 

Because SWMU 2 never existed, NFA is recommended for SWMU 2. 
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22.7.2 Criterion 

SWMU 2 is proposed for NF A based on NMED NF A Criterion 1: This SWMU does not exist. 
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SECTIINTWENTY-THREE SWMU 3, Oil/Water Separator No. 108 

23.1 SUMMARY 

SWMU 3, OWS No. 108, has been listed as an Appendix II site. A Phase I RFI of the 
Appendix II sites (LRL 1993) detected two organic compounds (acetone and toluene) and four 
metals (barium, chromium, mercury, and nickel) at concentrations of potential concern in the 
area ofSWMU 3. Based on the results of a limited risk assessment performed as part ofthis 
investigation, the Phase I RFI report recommended NFA for SWMU 3. 

A Phase II RFI of the Appendix II sites (W-C 1997c) detected one organic compound and no 
metals at concentrations of potential concern at SWMU 3. However, the risk evaluation portion 
of the Phase II RFI report concluded that the maximum detected concentration of this chemical 
was within the acceptable excess carcinogenic risk range. Based on this, the Phase II RFI 
recommended NFA for SWMU 3. 

The conclusions reached in the Phase I and Phase II RFis were consistent in recommending NF A 
at this site based on the results of a Risk Assessment and a risk evaluation, respectively. 
Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CPR 
270.42(c) is warranted for closure of this SWMU. 

23.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

23.2.1 Site Description 

SWMU 3, OWS No. 108, was located to the west of former Hangar 125 (Figure 23-1 in 
Appendix A). The precise location of the unit is unknown, but it is believed to have been located 
approximately 8 feet west and 96 feet south ofthe northwest corner ofwhat is now Building 108. 
The size and construction of the OWS is unknown. In fact, it is unknown whether this unit was 
an OWS or a grease trap. However, because the unit was referred to as an OWS in previous 
reports, it will also be referred to as an OWS herein. The unit reportedly received wastewater 
from Building 102 and waste wash water generated from aircraft maintenance operations in 
Hangar 121. Wastewaters from the unit were discharged to a sanitary sewer line. 

23.2.2 Operational History 

OWS No. 108 was active until approximately 1990 when the unit was removed during the 
demolition of Hangar 125 (W-C 1997c). The OWS at SWMU 3 has been removed and no longer 
receives wastewaters. 

23.3 LAND USE 

23.3.1 Current 

The current land use of the SWMU location is industrial. The suspected former location of this 
OWS is currently covered with asphalt. 
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23.3.2 Future/Proposed 

Cannon AFB is an integral part ofthe defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 108 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

23.4 INVESTIGATIVE ACTIVITIES 

23.4.1 Summary 

The Phase I RFI of the Appendix II sites (LRL 1993) detected two organic compounds and four 
metals at concentrations of potential concern in the area ofSWMU 3. However, the Risk 
Assessment portion of the Phase I RFI report concluded that the detected concentrations of these 
chemicals were all within or below the acceptable excess carcinogenic and noncarcinogenic risk 
ranges. Based on the conclusions reached in the Risk Assessment for SWMU 3, the Phase I RFI 
recommended NF A for this SWMU. 

A Phase II RFI ofthe Appendix II sites (W-C 1997c) detected one organic compound and no 
metals at concentrations of potential concern at SWMU 3. However, the risk evaluation portion 
of the Phase II RFI report concluded that the maximum detected concentration of this chemical 
was within the acceptable excess carcinogenic risk range. Based on this, the Phase II RFI 
recommended NFA for SWMU 3. 

23.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) - Phase I 

23.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a Risk Assessment. The results of the Risk Assessment are discussed 
below. 

23.4.2.2 Sampling Data Collection 

Three borings, drilled to a depth of 10 feet in the area ofthe former OWS unit, were sampled 
during the Phase I RFI (boring locations are shown in Figure 23-1 in Appendix A). Soil samples 
were collected at the surface and from depths of2.5, 5, and 10 feet to characterize the 
distribution of potential contaminants. Field screening with a PID revealed potential evidence of 
slight contamination during this investigation. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

23.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area of SWMU 3. 
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In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 
RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

23.4.2.4 Results and Conclusions 

One organic (toluene) and two metals (chromium and nickel) were detected at low 
concentrations in the surface soil samples collected from one or more borings. One organic 
(acetone) and three metals (barium, mercury, and nickel) were detected in at least one of the 
subsurface samples at low concentrations. The analytical results from this investigation are 
shown in Tables 23-1 a and 23-1 b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 1 o-5 at 
SWMU 3, a level that fell within the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 3, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. 
This indicated that no unacceptable risk of noncarcinogenic effects was expected at this SWMU. 

A single Ecological Risk Assessment was included in the Phase I RFI for all15 SWMUs covered 
by the Phase I RFI. The Ecological Risk Assessment addressed each chemical that was detected 
in the soils at Cannon AFB at concentrations determined to exceed background levels (W -C 
1997a). All detected chemicals, except mercury, were considered COCs and discussed in the 
Ecological Risk Assessment. Potential risk from COCs in soil to biota was considered greatest 
through direct exposure of small mammals and other ground-dwelling organisms. Based on the 
calculated toxicity values for incidental soil ingestion, it was determined that none ofthe COC 
VOCs or metals poses a risk to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 3, the Phase I RFI 
recommended NF A at this SWMU. 

23.4.3 Investigation #2 Appendix II RFI- Phase II 

23.4.3.1 Non-Sampling Data Collection 

The purpose ofthe Phase II RFI was to evaluate whether a release ofSWMU-related chemicals 
had occurred from SWMU 3 that could pose a significant risk to human health or the 
environment. In addition, the Phase II included a risk screening to verify whether the 
recommendation for NFA based on the Phase I RFI was appropriate for SWMU 3, and to 
characterize the vertical extent of contamination in this area. 
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23.4.3.2 Sampling Data Collection 

Three soil borings were drilled to a depth of approximately 20 feet in the area of the former 
OWS (boring locations are shown in Figure 23-1 in Appendix A), and 15 soil samples were 
collected and analyzed from these borings. The borings were drilled in a triangular pattern with 
each boring located approximately 15 feet from the presumed location of the former OWS. The 
boring locations were chosen to further assess the lateral presence and extent of site-related soil 
contaminants. 

Surface soil samples were collected from the from the 0- to 2.0-foot depth interval in all three 
borings. Subsurface soil samples were also collected from each boring at the 3- to 5-foot, the 
8- to 10-foot, the 13- to 15-foot, and the 18- to 20-foot depth intervals. Target analytes included 
VOCs, SVOCs, TAL metals, and TRPH. 

23.4.3.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and conduct a risk screening at this SWMU. There were no sampling issues 
associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable for determining the nature and extent of contamination in the area of 
SWMU 3, and for completing the human health risk screening. Therefore, no data gaps existed. 

23.4.3.4 Results and Conclusions 

The analytical results of the Phase II RFI are presented in Table 23-2 in Appendix B. The 
maximum detected concentration of one organic compounds (benzo( a )pyrene) exceeded the 
corresponding USEP A Region III RBC for residential soil (USEP A 1994). However, the 
estimated risk from this compound fell within the USEPA's target risk range of 1 x 1 o-4 to 
1 x 1 o-6 for carcinogenic compounds. In addition, the maximum detected concentration did not 
exceed the RBC for industrial soil. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

Because there were no unacceptable health risks associated with SWMU 3, the Phase II RFI 
recommended that no further investigation was necessary for this SWMU. 

23.5 SITE CONCEPTUAL MODEL 

23.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 3 included the drilling and sampling of three borings to a 
depth of 10 feet. Two organic compounds and four metals were detected at concentrations of 
potential concern. However, the Risk Assessment portion of the Phase I RFI report concluded 
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that the detected concentrations of these chemicals were all within or below the acceptable 
excess carcinogenic and noncarcinogenic risk ranges. 

A Phase II RFI of the Appendix II sites (W-C 1997c) detected one organic compound and no 
metals at concentrations of potential concern at SWMU 3. However, the risk evaluation portion 
of the Phase II RFI report concluded that the maximum detected concentration of this chemical 
was within the acceptable excess carcinogenic risk range. Based on this, the Phase II RFI 
recommended NFA for SWMU 3. 

Groundwater at SWMU 3 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

23.5.2 Environmental Fate 

Contaminants encountered at OWS No. 108 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air - volatilization of organics and movement within soil gas or the atmosphere, and wind 
transport of contaminants off site; leaching - through the vadose zone; and groundwater
movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 3, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

23.6 SITE ASSESSMENTS 

23.6.1 Summary 

The Phase I RFI included a risk assessment portion and the Phase II RFI included a risk 
evaluation for SWMU 3. Based on the results of the Risk Assessment and the risk evaluation, no 
unacceptable human health risks due to chemical releases were expected from this SWMU. 
Therefore, NFA was recommended for SWMU 3. 

23.6.2 Screening Assessments 

23.6.2.1 Human Health 

The risk assessment portion of the Phase I RFI was actually a screening assessment, and included 
a comparison of data that exceeded the established background levels (W -C 1997a) to accepted 
risk-based remediation objectives. 
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The Phase II RFI' s risk evaluation consisted of a comparison of the maximum detected 
concentrations to the highly conservative USEP A Region III RBCs for residential soil (USEP A 
1994). The comparison is shown in Table 23-2b in Appendix B. The purpose of this 
comparison was to evaluate whether the concentrations of potential contaminants detected during 
the fieldwork associated with Phase II RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

No COPCs were detected at concentrations exceeding the corresponding RBCs at SWMU 3. 

23.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI or Phase II RFI, but a 
human health risk screening/evaluation was included in the Phase II RFI. Detected chemical 
concentrations attributable to SWMU contamination did not significantly exceed the screening 
criteria. The Region III RBCs, used as screening criteria, are highly conservative, and as such 
are protective of ecological and human health. 

23.6.3 Risk Assessments 

23.6.3.1 Human Health 

Based on the results of the risk assessment portion of the Phase I RFI and the risk evaluation 
portion of the Phase II RFI (both of which were actually risk screenings), a full-scale human 
health risk assessment was not warranted for SWMU 3. 

23.6.3.2 Ecological 

Based on the results of the risk assessment portion of the Phase I RFI and the risk evaluation 
portion of the Phase II RFI (both of which were actually risk screenings), a full-scale ecological 
risk assessment was not warranted for SWMU 3. 

23.6.4 Other Applicable Assessments 

23.6.4.1 Surface Water 

SWMU 3 contained no surface water. 

23.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

23.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 108 may have included an oil UST as one of the unit's compartments. However, the 
entire unit and all of its compartments were removed in 1990. 
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23.6.4.4 Other 

In 1987-1988, the Tulsa District of the Army Corps of Engineers collected samples ofthe 
influent and effluent from a number of OWSs at Cannon AFB and had them analyzed. However, 
the results of this study pertain more to water treatment issues than hazardous or solid waste 
issues (USACE 1988). 

23.7 NO FURTHER ACTION PROPOSAL 

23.7.1 Rationale 

Based on the conclusions reached in the Phase II RFI, NF A has been recommended for 
SWMU3. 

23.7.2 Criterion 

SWMU 3 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIONTWENTY-FOUR SWMU 4, Recovered Oil Tank No. 121 

24.1 SUMMARY 

An RFA (A.T. Kearney 1987) described the suspected SWMU 4location, Hangar 121, as having 
a Recovered Diesel Tank connected to an OWS. This led to the UST being listed as an 
Appendix II site. 

In 1989, Hangar 121 was demolished and replaced with Hangar 126. During demolition, a 
2,000-gallon heating oil UST, not a Recovered Diesel Tank, was removed from the suspected 
SWMU 4 location, and the former UST location was covered with the concrete floor of the new 
hangar. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

24.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

24.2.1 Site Description 

Refer to summary in Section 24.1 above. 

24.2.2 Operational History 

Refer to summary in Section 24.1 above. 

24.3 LAND USE 

24.3.1 Current 

Refer to summary in Section 24.1 above. 

24.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 4 never existed, and the 
2,000-gallon heating oil UST has been removed from the suspected location of SWMU 4. Use 
classification will continue to remain industrial in nature. 

24.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 4 have been performed. However, 
a 2,000-gallon heating oil UST was removed during the demolition ofHangar 121, and the 
former UST location was covered with the concrete floor of a new hangar. 

24.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 4 has never been the subject of a conceptual model. 
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24.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 4. 

24.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 4. 

24.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 4. 

24.6.3 Other Applicable Assessments 

24.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 4. 

24.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 4 contained no means for groundwater discharges to occur. 

24.6.3.3 Underground Storage Tanks (USTs) 

A 2,000-gallon heating oil UST, located at Hangar 121, was removed from the suspected 
location ofSWMU 4. Hangar 121, which was constructed during World War II, was demolished 
in 1989 and replaced with Hangar 126. The tank was removed and the former UST location was 
covered with the concrete floor of the new hangar. This UST was originally listed as an 
Appendix II site due to its misidentification as a Recovered Diesel Tank. 

24.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 4. 

24.7 NO FURTHER ACTION PROPOSAL 

24.7.1 Rationale 

Because SWMU 4 never existed, NF A is recommended for SWMU 4. 

24.7 .2 Criterion 

SWMU 4 is proposed for NF A based on NMED NF A Criterion 1: This SWMU does not exist. 
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SECTIOITWENTY-FIVE SWMU 5, Oil/Water Separator No. 121 

25.1 SUMMARY 

SWMU 5, OWS No. 121, has been listed as an Appendix II site. A Phase I RFI of the 
Appendix II sites (LRL 1993) detected one organic compound (acetone) and three metals 
(barium, mercury and nickel) at concentrations of potential concern in the area ofSWMU 5. 
Based on the results of a limited risk assessment performed as part of this investigation, the 
Phase I RFI report recommended NF A for S WMU 5. 

A Phase II RFI ofthe Appendix II sites (W-C 1997c) did not detect any chemicals at 
concentrations of potential concern at SWMU 5. Based on this, the Phase II RFI recommended 
NFA for SWMU 5. 

The conclusions reached in the Phase I and Phase II RFis were consistent in recommending NF A 
at this site based on the results of a Risk Assessment and a risk evaluation, respectively. 
Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

25.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

25.2.1 Site Description 

SWMU 5, OWS No. 121, was located to the west of former Hangar 121 (Figure 25-1 in 
Appendix A). The precise location of the unit is unknown, but it is believed to have been located 
approximately 140 feet southwest of Building 123 and approximately 135 feet southeast of 
Building 112. The size and construction ofthe OWS is unknown. In fact, it is unknown whether 
this unit was an OWS or a grease trap. However, because the unit was referred to as an OWS in 
previous reports, it will also be referred to as an OWS herein. The unit reportedly received 
wastewater from Buildings 102 and 125 and waste wash water generated from aircraft 
maintenance operations in Hangar 121. Wastewaters from the unit were discharged to a sanitary 
sewer line. 

25.2.2 Operational History 

OWS No. 121 was active until approximately 1990 when the unit was removed during the 
demolition ofHangar 121 (W-C 1997c). The OWS at SWMU 5 has been removed and no longer 
receives wastewaters. 

25.3 LAND USE 

25.3.1 Current 

The current land use of the SWMU location is industrial. The suspected former location of this 
OWS is currently covered with asphalt. 
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25.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 121 has been removed and no 
longer receives waste wash water. Use classification will continue to remain industrial in nature. 

25.4 INVESTIGATIVE ACTIVITIES 

25.4.1 Summary 

The Phase I RFI of the Appendix II sites (LRL 1993) detected one organic compound and three 
metals at concentrations of potential concern in the area ofSWMU 5. However, the Risk 
Assessment portion of the Phase I RFI report concluded that the detected concentrations of these 
chemicals were all within or below the acceptable excess carcinogenic and noncarcinogenic risk 
ranges. Based on the conclusions reached in the Risk Assessment for SWMU 5, the Phase I RFI 
recommended NF A for this SWMU. 

A Phase II RFI of the Appendix II sites (W-C 1997c) did not detect any chemicals at 
concentrations of potential concern at SWMU 5. Based on this, the Phase II RFI recommended 
NFA for SWMU 5. 

25.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI)- Phase I 

25.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a Risk Assessment. The results of the Risk Assessment are discussed 
below. 

25.4.2.2 Sampling Data Collection 

Three borings, each drilled to a depth of 10 feet in the area of the former OWS unit, were 
sampled during the Phase I RFI (boring locations are shown in Figure 25-1 in Appendix A). Soil 
samples were collected at the surface and from depths of 2.5, 5, and 10 feet to characterize the 
distribution of potential contaminants. Field screening with a PID revealed potential evidence of 
slight contamination during this investigation. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

25.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area ofSWMU 5. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 
RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 
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25.4.2.4 Results and Conclusions 

No organics or metals were detected in the surface soil samples collected from the three borings. 
One organic (acetone) and three metals (barium, mercury and nickel) were detected in at least 
one of the subsurface samples at low concentrations. The analytical results from this 
investigation are shown in Tables 25-la and 25-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

Based on the results of a limited risk assessment performed as part of this investigation, the 
Phase I RFI report recommended NFA for SWMU 5. 

25.4.3 Investigation #2 Appendix II RFI- Phase II 

25.4.3.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to evaluate whether a release ofSWMU-related chemicals 
had occurred from SWMU 5 that could pose a significant risk to human health or the 
environment. In addition, the Phase II included a risk screening to verify whether the 
recommendation forNFA based on the Phase I RFI was appropriate for SWMU 5, and to 
characterize the vertical extent of contamination in this area. 

25.4.3.2 Sampling Data Collection 

Three soil borings were drilled to a depth of approximately 20 feet and a fourth boring was 
drilled to a depth of approximately 34.5 feet in the area of the former OWS (boring locations are 
shown in Figure 25-1 in Appendix A), and 17 soil samples were collected and analyzed from 
these borings. The boring locations were chosen to further assess the lateral presence and extent 
of site-related soil contaminants. 

Surface soil samples were collected from the from the 0- to 2.0-foot depth interval in the three 
20-foot borings. Subsurface soil samples were also collected from each of the three 20-foot 
borings at the 3- to 5-foot, the 8- to 10-foot, the 13- to 15-foot, and the 18- to 20-foot depth 
intervals. Subsurface soil samples were collected from the 34.5-foot boring at the 28- to 29-foot 
and the 33- to 34.5-foot depth intervals. Target analytes included VOCs, SVOCs, TAL metals, 
and TRPH. 

25.4.3.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and conduct a risk screening at this SWMU. There were no sampling issues 
associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable for determining the nature and extent of contamination in the area of 
SWMU 5, and for completing the human health risk screening. Therefore, no data gaps existed. 
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25.4.3.4 Results and Conclusions 

The analytical results of the Phase II RFI are presented in Table 25-2a in Appendix B. The 
maximum concentrations of all detected chemicals did not exceed the corresponding USEP A 
Region III RBC for residential soil (USEPA 1994) (see Table 25-2b in Appendix B). 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

Because there were no unacceptable health risks associated with SWMU 5, the Phase II RFI 
recommended that no further investigation was necessary for this SWMU. 

25.5 SITE CONCEPTUAL MODEL 

25.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 5 included the drilling and sampling of three borings to 
depths of 10 feet. One organic compound and three metals were detected at concentrations of 
potential concern. However, the Risk Assessment portion of the Phase I RFI report concluded 
that the detected concentrations of these chemicals were all within or below the acceptable 
excess carcinogenic and noncarcinogenic risk ranges. 

A Phase II RFI of the Appendix II sites (W-C 1997c) did not detect any chemicals at 
concentrations of potential concern at SWMU 5. Based on this, the Phase II RFI recommended 
NFA for SWMU 5. 

Groundwater at SWMU 5 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

25.5.2 Environmental Fate 

Contaminants encountered at OWS No. 121 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: 
air- volatilization of organics and movement within soil gas or the atmosphere, and wind 
transport of contaminants off site; leaching - through the vadose zone; and groundwater
movement via groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

URS Greiner Woodward Clyde IIOMA31WP-FILESIM96021nn\hswa _ nfraplrev1 Infra p1 s25 .d eel 1 0-Jul-00 /OMA 2 5-4 



SECTIOIITWENTY-FIVE SWMU 5, Oil/Water Separator No. 121 

Based on the general subsurface characteristics at SWMU 5, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

25.6 SITE ASSESSMENTS 

25.6.1 Summary 

The Phase I RFI included a risk assessment portion and the Phase II RFI included a risk 
evaluation for SWMU 5. Based on the results of the risk assessment and the risk evaluation, no 
unacceptable human health risks due to chemical releases were expected from this SWMU. 
Therefore, NFA was recommended for SWMU 5. 

25.6.2 Screening Assessments 

25.6.2.1 Human Health 

The risk assessment portion of the Phase I RFI was actually a screening assessment, and included 
a comparison of data that exceeded the established background levels (W-C 1997a) to accepted 
risk-based remediation objectives. 

The Phase II RFI's risk evaluation consisted of a comparison of the maximum detected 
concentrations to the highly conservative USEPA Region III RBCs for residential soil (USEPA 
1994). The comparison is shown in Table 25-2b in Appendix B. The purpose of this 
comparison was to evaluate whether the concentrations of potential contaminants detected during 
the fieldwork associated with Phase II RFI posed a significant human health risk. Region III 
RBCs were selected for the comparison because they were comprehensive, current, and derived 
using accepted risk assessment methodologies. 

No COPCs were detected at concentrations exceeding the corresponding RBCs at SWMU 5. 

25.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI or Phase II RFI, but a 
human health risk screening/evaluation was included in the Phase II RFI. Detected chemical 
concentrations attributable to SWMU contamination did not significantly exceed the screening 
criteria. The Region III RBCs, used as screening criteria, are highly conservative, and as such 
are protective of ecological and human health. 

25.6.3 Risk Assessments 

25.6.3.1 Human Health 

Based on the results of the risk assessment portion of the Phase I RFI and the risk evaluation 
portion of the Phase II RFI (both of which were actually risk screenings), a full-scale human 
health risk assessment was not warranted for SWMU 5. 
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25.6.3.2 Ecological 

Based on the results of the risk assessment portion ofthe Phase I RFI and the risk evaluation 
portion of the Phase II RFI (both of which were actually risk screenings), a full-scale ecological 
risk assessment was not warranted for SWMU 5. 

25.6.4 Other Applicable Assessments 

25.6.4.1 Surface Water 

SWMU 5 contained no surface water. 

25.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

25.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 121 may have included an oil UST as one of the unit's compartments. However, the 
entire unit and all of its compartments were removed in 1990. 

25.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE collected samples of the influent and effluent 
from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 
study pertain more to water treatment issues than hazardous or solid waste issues (USACE 
1988). 

25.7 NO FURTHER ACTION PROPOSAL 

25.7.1 Rationale 

Based on the conclusions reached in the Phase II RFI, NF A has been recommended for 
SWMU5. 

25.7.2 Criterion 

SWMU 5 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOITWENTY -SIX SWMU 6, POL Tank No. 129 

26.1 SUMMARY 

An RFA (A.T. Kearney 1987) described the suspected SWMU 6location, Hangar 129, as having 
an inactive Petroleum, Oil, and Lubricants (POL) Tank connected to an OWS. This led to the 
UST being listed as an Appendix II site. A 2,000-gallon heating oil UST, not a POL Tank, was 
removed following NMED UST regulations. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure of this SWMU. 

26.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

26.2.1 Site Description 

Refer to summary in Section 26.1 above. 

26.2.2 Operational History 

Refer to summary in Section 26.1 above. 

26.3 LAND USE 

26.3.1 Current 

Refer to summary in Section 26.1 above. 

26.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 6 never existed. Use 
classification will continue to remain industrial in nature. 

26.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 6 have been performed. 

26.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 6 has never been the subject of a conceptual model. 

26.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 6. 
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SECTIIITWENTY -SIX SWMU 6, POL Tank No. 129 

26.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 6. 

26.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 6. 

26.6.3 Other Applicable Assessments 

26.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 6. 

26.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 6 contained no means for groundwater discharges to occur. 

26.6.3.3 Underground Storage Tanks (USTs) 

No storage tanks, underground or aboveground, were ever located in the area misidentified as 
SWMU 6. This SWMU was originally listed as an Appendix II site due to its misidentification 
as an Inactive POL Storage Tank. 

26.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 6. 

26.7 NO FURTHER ACTION PROPOSAL 

26.7.1 Rationale 

Because SWMU 6 never existed, NF A is recommended for SWMU 6. 

26.7.2 Criterion 

SWMU 6 is proposed for NF A based on NMED NF A Criterion 1: This SWMU does not exist. 
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SECTIOITWENTY -SEVEN SWMU 10, POl Tank No. 110 

27.1 SUMMARY 

An RFA (A.T. Kearney 1987) described the suspected SWMU 10 location, Hangar 170, as 
having an inactive POL Tank connected to an OWS. This led to the UST being listed as an 
Appendix II site. A 2,000-gallon heating oil UST, not a POL Tank, was removed following 
NMED UST regulations. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

27.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

27.2.1 Site Description 

Refer to summary in Section 27.1 above. 

27.2.2 Operational History 

Refer to summary in Section 27.1 above. 

27.3 LAND USE 

27.3.1 Current 

Refer to summary in Section 27.1 above. 

27.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 10 never existed. Use 
classification will continue to remain industrial in nature. 

27.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 10 have been performed. 

27.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 10 has never been the subject of a conceptual model. 

27.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 10. 
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SECTIIITWENTY -SEVEN SWMU 10, POL Tank No. 110 

27.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 10. 

27.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 10. 

27.6.3 Other Applicable Assessments 

27.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 10. 

27.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 10 contained no means for groundwater discharges to occur. 

27.6.3.3 Underground Storage Tanks (USTs) 

No storage tanks, underground or aboveground, were ever located in the area misidentified as 
SWMU 10. This SWMU was originally listed as an Appendix II site due to its misidentification 
as an Inactive POL Storage Tank. 

27.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 10. 

27.7 NO FURTHER ACTION PROPOSAL 

27.7.1 Rationale 

Because SWMU 10 never existed, NFA is recommended for SWMU 10. 

27.7.2 Criterion 

SWMU 10 is proposed for NF A based on NMED NF A Criterion 1: This SWMU does not exist. 
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SECTIONTWENTY-EIGHT SWMU 16, Oil/Water Separator No. 680 

28.1 SUMMARY 

SWMU 16, OWS No. 680, has been listed as an Appendix II site. A Phase I RFI of the 

Appendix II sites (LRL 1993) detected three metals (lead, mercury and nickel) at concentrations 

of potential concern in the area ofSWMU 16. Based on the results of a limited risk assessment 

performed as part of this investigation, the Phase I RFI report recommended NF A for 

SWMU 16. 

A Phase II RFI of the Appendix II sites (W-C 1997c) was planned for SWMU 16, but was not 

conducted because ofthe presence of a garage and numerous subsurface utilities in the area of 

the former location of this SWMU. 

The conclusions reached in the Phase I RFI recommended NF A at this site based on the results 

of a Risk Assessment. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 

Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

28.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

28.2.1 Site Description 

SWMU 16, OWS No. 680, was formerly located near the southwest of Building 680 (Figure 

28-1 in Appendix A). The concrete OWS was a three-compartment unit with a 584-gallon main 

compartment and a 140-gallon oil storage compartment. The unit reportedly received 

wastewater generated from aircraft washing and maintenance operations. 

28.2.2 Operational History 

OWS No. 680 was active from approximately 1965 until approximately 1991 when the unit was 

removed during building renovations (W-C 1997c). The separator unit was replaced with a new 

OWS located approximately 15 feet east of this SWMU. The OWS at SWMU 16 has been 

removed and no longer receives wastewaters. 

28.3 LAND USE 

28.3.1 Current 

The current land use of the SWMU location is industrial. The site of the former separator unit is 

presently located inside a garage and is covered with concrete pavement. 

28.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, OWS No. 680 has been removed and no 

longer receives waste wash water. Use classification will continue to remain industrial in nature. 
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SECTIOITWENTY-EIGHT SWMU 16, Oil/Water Separator No. 680 

28.4 INVESTIGATIVE ACTIVITIES 

28.4.1 Summary 

The Phase I RFI of the Appendix II sites (LRL 1993) detected three metals at concentrations of 
potential concern in the area ofSWMU 16. However, the Risk Assessment portion of the 
Phase I RFI report concluded that the detected concentrations of these chemicals were all within 
or below the acceptable risk ranges. Based on the conclusions reached in the Risk Assessment 
for SWMU 16, the Phase I RFI recommended NFA for this SWMU. 

A Phase II RFI of the Appendix II sites (W-C 1997c) did not detect any chemicals at 
concentrations of potential concern at SWMU 16. Based on this, the Phase II RFI recommended 
NFA for SWMU 16. 

28.4.2 Investigation #1: Appendix II RCRA Facility Investigation (RFI) - Phase I 

28.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a Risk Assessment. The results of the Risk Assessment are discussed 
below. 

28.4.2.2 Sampling Data Collection 

Three borings, each drilled to a depth of 10 feet in the area of the former OWS unit, were 
sampled during the Phase I RFI (boring locations are shown in Figure 28-1 in Appendix A). Soil 
samples were collected at the surface and from depths of2.5, 5, and 10 feet to characterize the 
distribution of potential contaminants. Field screening with a PID revealed potential evidence of 
slight contamination during this investigation. 

Target analytes for all borings included TCL VOCs, BTEX, and priority pollutant metals. In 
total, 12 soil samples were sent for chemical analyses. 

28.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a Risk 
Assessment and to determine that a significant release had not occurred in the area ofSWMU 16. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 
RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

28.4.2.4 Results and Conclusions 

No organics or metals were detected in the surface soil samples collected from the three borings. 
One organic (acetone) and three metals (barium, mercury, and nickel) were detected in at least 
one of the subsurface samples at low concentrations. The analytical results from this 
investigation are shown in Table 28-1 in Appendix B. 
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SECTIIITWENTY-EIGHT SWMU 16, Oil/Water Separator No. 680 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the Risk Assessment found a maximum excess carcinogenic risk of 4 x 10-5 at 
SWMU 16, a level that fell within USEPA's target risk range of 1 x 104 to 1 x 10-6 for 
carcinogenic effects (USEP A 1989). This indicated that no unacceptable risk of carcinogenic 
effects was expected at this SWMU. 

The results of the Risk Assessment found a maximum excess noncarcinogenic risk of0.61 at 
SWMU 16, a level that fell below the USEPA's level of concern (1.0) for noncarcinogenic 
effects. This indicated that no unacceptable risk of noncarcinogenic effects was expected at this 
SWMU. 

A single Ecological Risk Assessment was included in the Phase I RFI for all15 SWMUs covered 
by the Phase I RFI. The Ecological Risk Assessment addressed each chemical that was detected 
in the soils at Cannon AFB at concentrations determined to exceed background levels (W -C 
1997a). All detected chemicals, except mercury, were considered COCs and discussed in the 
Ecological Risk Assessment. Potential risk from COCs in soil to biota was considered greatest 
through direct exposure of small mammals and other ground-dwelling organisms. Based on the 
calculated toxicity values for incidental soil ingestion, it was determined that none of the COC 
VOCs or metals poses a risk to small mammalian populations. 

Based on the conclusions reached in the Risk Assessment for SWMU 16, the Phase I RFI 
recommended NF A at this SWMU. 

28.5 SITE CONCEPTUAL MODEL 

28.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 16 included the drilling and sampling ofthree borings to 
depths of 10 feet. Three metals were detected at concentrations of potential concern. However, 
the Risk Assessment portion of the Phase I RFI report concluded that the detected concentrations 
of these chemicals were all within or below the acceptable risk ranges. 

Groundwater at SWMU 16 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

28.5.2 Environmental Fate 

Contaminants encountered at OWS No. 680 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air- movement 
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SECTIOITWENTY-EIGHT SWMU 16, Oil/Water Separator No. 680 

within soil gas or the atmosphere, and wind transport of contaminants off site; leaching - through 
the vadose zone; and groundwater- movement via groundwater flow. 

Based on the general subsurface characteristics at SWMU 16, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

28.6 SITE ASSESSMENTS 

28.6.1 Summary 

The Phase I RFI included a risk assessment portion for SWMU 16. Based on the results of the 
risk assessment, no unacceptable human health risks due to chemical releases were expected 
from this SWMU. Therefore, no further response action was recommended for SWMU 16. 

28.6.2 Screening Assessments 

28.6.2.1 Human Health 

The risk assessment portion of the Phase I RFI was actually a screening assessment, and included 
a comparison of data that exceeded the established background levels (W-C 1997a) to accepted 
risk-based remediation objectives. 

No COPCs were detected at concentrations exceeding the corresponding RBCs at SWMU 16. 

28.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI, but the screening 
criteria are highly conservative, and as such are protective of ecological and human health. 

28.6.3 Risk Assessments 

28.6.3.1 Human Health 

Based on the results of the risk assessment portion of the Phase I (actually a risk screening), a 
full-scale human health risk assessment was not warranted for SWMU 16. 

28.6.3.2 Ecological 

Based on the results of the risk assessment portion of the Phase I (actually a risk screening), a 
full-scale ecological risk assessment was not warranted for SWMU 16. 

28.6.4 Other Applicable Assessments 

28.6.4.1 Surface Water 

SWMU 16 contained no surface water. 
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SECTIOIITWENTY-EIGHT SWMU 16, Oil/Water Separator No. 680 

28.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

28.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 680 included an oil UST. However, the entire unit and all of its compartments were 
removed in 1990. 

28.6.4.4 Other 

In 1987-1988, the Tulsa District of the USACE collected samples of the influent and effluent 
from a number ofOWSs at Cannon AFB and had them analyzed. However, the results of this 
study pertain more to water treatment issues than hazardous or solid waste issues (USACE 
1988). 

28.7 NO FURTHER ACTION PROPOSAL 

28.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI, NF A has been recommended for 
SWMU 16. 

28.7.2 Criterion 

SWMU 16 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIINTWENTY-NINE SWMU 34, AGE Drainage Ditch 

29.1 SUMMARY 

SWMU 34, the AGE Drainage Ditch, originates on the flightline side of AGE Building No. 186, 
runs parallel to Building Nos. 191 and 193 in a northeastern direction, and terminates at a culvert 
inlet near Argentina Avenue. Storm water runoff from the AGE Drainage Ditch flows under 
Argentina A venue, via the culvert, to a second drainage ditch that then routes the water to the NE 
Stormwater Drainage Area (SWMU 95). A Soil Removal Investigation recommended tilling the 
soil and planting grass in the visually impacted portion of SWMU 34 (Radian 1987). This 
activity was subsequently completed in October 1988. 

The RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended that NF A or investigation was 
required at SWMU 34. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing analytical data obtained 
during the RI to risk-based RFI criteria and to proposed RCRA action levels, and by calculating 
site-specific health risks whenever necessary. The BRA concluded that potential impacts to 
human health and the environment were insignificant at SWMU 34. 

The conclusions reached in the RI report and the BRA were consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CPR 270.42(c) is warranted for closure of this SWMU. 

29.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

29.2.1 Site Description 

SWMU 34, the AGE Drainage Ditch, is approximately 1,200 feet long, 12 feet wide and 1 foot 
deep. The sloped sides are grass-covered above the active channel along the majority of the 
ditch's length. At the time of the RI site visit in 1991, a portion of the ditch behind Building 190 
had been recently regraded, and thus was bare, due to activities associated with the construction 
of this building. 

29.2.2 Operational History 

SWMU 34 was reportedly formed by a railroad spur's compression of soil into a ditch formation. 
The railroad tracks were removed in the late 1960s, and storm water runoff has flowed through 
the ditch since then. 

Two deep soil borings were drilled and samples were collected for chemical analyses during a 
IRP Phase II investigation. Soil samples from this investigation were analyzed for oil and 
grease, lead, and purgeable halocarbons and aromatics to determine if environmental 
contamination had resulted from storm water runoff into SWMU 34 (Radian 1986). 
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SECTIONTWENTY-NINE SWMU 34, AGE Drainage Ditch 

Based on the results of the IRP Phase II investigation, a Soil Removal Investigation was 
conducted (Radian 1987). Following this investigation, the surface soil in the AGE Drainage 
Ditch was tilled in October 1988 to enhance natural attenuation and encourage new vegetative 
growth in the area of this SWMU. 

The AGE Drainage Ditch was identified as a potential SWMU during the RFA conducted for 
USEPA at Cannon AFB (A.T. Kearney 1987). 

Surface and subsurface samples were collected and analyzed during the RI conducted for 18 
IRP/SWMU sites at Cannon AFB in 1991. Surface and subsurface samples were collected for 
chemical and/or geotechnical analyses to evaluate the nature and extent of any potential 
contamination in this area (W -C 1992) (Figure 29-1 in Appendix A). 

29.3 LAND USE 

29.3.1 Current 

Storm water runoff continues to flow through the AGE Drainage Ditch to the NE Stormwater 
Drainage Area (SWMU 95). SWMU 34 is approximately 1,200 feet long, 12 feet wide and one 
foot deep. 

29.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the facility 
will remain active for the foreseeable future. In addition, it is anticipated that SWMU 34 will 
continue to receive storm water runoff. Use classification will continue to remain industrial in 
nature. 

29.4 INVESTIGATIVE ACTIVITIES 

29.4.1 Summary 

Two deep soil borings were drilled and samples were collected for chemical analyses during an 
IRP Phase II investigation (Radian 1986). Because of the date of the Phase II investigation's 
completion, the analyses performed (i.e., oil and grease and purgeable organics), and the lack of 
significant results from the Phase II, this investigation is not discussed in further detail below. 
Based on the results of this investigation, shallow soil samples were collected and analyzed 
during a Soil Removal Investigation. The RFA identified AGE Drainage Ditch as a potential 
SWMU (A.T. Kearney 1987). Soil borings were drilled and surface samples were collected 
during the RI conducted at 18 IRP/SWMU sites in 1991 (W-C 1992). 
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SECTIONTWENTY -NINE SWMU 34, AGE Drainage Ditch 

29.4.2 Investigation #1: Soil Removal Investigation -AGE Drainage Ditch 

29.4.2.1 Non-Sampling Data Collection 

The Soil Removal Investigation was a pure field investigation and data collection effort. 

29.4.2.2 Sampling Data Collection 

Fifteen shallow soil borings were drilled using a hand auger and samples were collected for 
chemical analyses during the Soil Removal Investigation. The boring locations are shown in 
Figure 29-1 in Appendix A. The soil borings were drilled in the most discolored areas of the 
ditch, and samples were collected from 0- to 1-foot and 1-to 2-foot depth intervals. A total of22 
soil samples were collected and analyzed for total lead, petroleum hydrocarbons, Extraction 
Procedure (EP)-Toxicity metals, and purgeable organic compounds. The analytical results of 
this investigation are presented in Tables 29-1 a, 29-1 b, and 29-1 c in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

29.4.2.3 Data Gaps 

It was concluded that the data collected during the Soil Removal Investigation was sufficient to 
meet the objectives of the Soil Removal Investigation. Therefore, no data gaps existed. 

29.4.2.4 Results and Conclusions 

Elevated concentrations of lead and petroleum hydrocarbons were detected in the top 0.5 feet of 
soil. However, no elevated concentrations of lead or petroleum hydrocarbons were detected 
below the 0.5-foot depth interval, indicating that the soil below this depth is largely unaffected 
by past disposal operations that were conducted in the area of this SWMU. No elevated 
concentrations of EP-Toxicity metals or purgeable hydrocarbons were detected during this 
investigation. 

The Soil Removal Investigation recommended tilling the soil and planting grass in the visually 
impacted portion of SWMU 34. This activity was subsequently completed in October 1988. 

29.4.3 Investigation #2: Remedial Investigation (RI) of 18 IRPISWMU Sites 

29.4.3.1 Non-Sampling Data Collection 

In addition to the field investigation and data collection effort, the RI also included a BRA that 
used the analytical data collected from SWMU 34. The BRA is addressed as Investigation #3 in 
Section 29.4.4 below. 
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SECTIOITWENTY-NINE SWMU 34, AGE Drainage Ditch 

29.4.3.2 Sampling Data Collection 

Two soil borings were drilled and samples were collected for chemical and geotechnical analyses 
during the Rl. The boring locations are shown in Figure 29-1 in Appendix A. Subsurface soil 
samples were collected from both borings to maximum depth intervals of 3 and 11 feet. The 
boring locations and total depths were chosen to evaluate the nature and extent of potential 
hazardous contaminants in the area of SWMU 34. Samples were selected for analyses from 
varying depth intervals to provide a cross-section profile of the AGE Drainage Ditch. 

Soil samples collected at depths of 0, 1.5, 5, and 9 feet were analyzed for TCL VOCs and 
SVOCs, TAL metals, and TPH. One sample was also collected at a depth of9 feet in one boring 
for geotechnical gradation analysis. 

Two additional borings were drilled and sampled because the laboratory missed the holding 
times for the TCL VOCs. The samples, collected from one boring at a depth of 0 feet and 
collected from the second boring at depths of 1.5, 5, 8, and 9 feet, were analyzed for TCL VOCs. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

29.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

29.4.3.4 Results and Conclusions 

None of the TCL VOCs were detected in any ofthe samples collected during the RI. 

None of the TCL SVOCs were detected at concentratrions exceeding the Contract Required 
Quantitation Limits (CRQLs) in any of the samples collected during the RI. However, eleven 
P AH compounds were detected at estimated concentrations below the CRQLs near-surface 
samples. Based on this, these P AHs were considered COPCs. 

TPH was detected in near surface samples to a depth of 3 feet at a maximum concentration of 
1,180 mg/kg. 

Lead and zinc were detected above background levels (W-C 1997a) in near-surface samples. 
Based on this, lead and zinc were considered COPCs. All other metals detected were found at 
concentrations comparable to regional background levels, and were attributed to natural soil 
conditions in this area. The analytical results of this investigation are presented in Tables 29-2a, 
29-2b, and 29-2c in Appendix B. 
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SECTIINTWENTY-NINE SWMU 34, AGE Drainage Ditch 
29.4.4 Investigation #3: Baseline Risk Assessment (BRA) of 181RPISWMU Sites 
29.4.4.1 Non-Sampling Data Collection 

No additional sampling data was collected as part ofthe BRA. However, a human health and ecological risk assessment that considered both present and future potential receptors, and all appropriate exposure pathways, was performed on the data collected during the RI. 

29.4.4.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included in the RI report. The RI was addressed as Investigation #2 in Section 29.4.3 above. 

29.4.4.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the BRA. Therefore, no data gaps existed. 

29.4.4.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the quantitative characterization of risk at SWMU 34. Potential receptors for human health risks included current and future maintenance workers and future construction workers at the SWMU. Potential residents were eliminated as receptors despite the fact that this SWMU is greater than 0.5 acres in size because the site is a drainage ditch and would be unlikely to become a residential area. In addition, trespassers and off-site residents/workers were also eliminated because of the low frequency and duration of exposure associated with these potential receptors. 
Based on site conditions at SWMU 34, the most significant exposure pathways include inhalation of fugitive VOCs or dust, and direct contact with soil, resulting in incidental ingestion or dermal absorption of chemicals from soil. Human receptors for this pathway were identified as adult, general-duty or ground maintenance and construction workers. 

The COCs identified for SWMU 34 included metals and toluene. As shown in Table 29-3 in Appendix B, the average exposures RME for all hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects was expected at SWMU34. 

Carcinogenic risks were absent (or zero) due to the absence of carcinogenic chemicals identified as COCs at SWMU 34. 

The maximum concentration oflead detected at SWMU 34 was 12.6 mg/kg in surficial soil, a concentration that fell below the USEP A interim guidance for residential soil lead cleanup levels (500 to 1,000 mg/kg). Therefore no unacceptable risk was expected due to the presence of lead at this SWMU. 
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SECTIOITWENTY-NINE SWMU 34, AGE Drainage Ditch 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, metals (including lead and zinc) were the only COCs discussed in the 
ecological risk assessment that were also detected at SWMU 34. Potential risk from metals in 
soil to biota was considered greatest through direct exposure of small mammals and other 
ground-dwelling organisms. Based on the calculated toxicity values for incidental soil ingestion, 
it was determined that none of the COC metals (including lead and zinc) pose a risk to small 
mammalian populations. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended for this 
SWMU. 

29.5 SITE CONCEPTUAL MODEL 

29.5.1 Nature and Extent of Contamination 

Lead, zinc, P AH compounds, and TPH are of potential concern in surficial soils at this SWMU. 

29.5.2 Environmental Fate 

Based on site conditions at SWMU 34, applicable exposure pathways include inhalation of 
fugitive VOCs or dust, and direct contact with soil, resulting in incidental ingestion or dermal 
absorption of chemicals from soil. All hazard indices for subchronic and chronic exposures to 
site COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. In 
addition, the total carcinogenic risk for workers at SWMU 34 was absent. The surface soil lead 
95-percent upper confidence limit was calculated at a concentration that fell below the USEP A 
guidance for residential soil lead. The BRA indicated that no unacceptable risk was expected at 
SWMU34. 

Potential risks from the COCs lead and zinc in soil to biota were calculated, and it was 
determined that neither of these COC metals pose a risk to small mammalian populations. 
Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur, and thus no risk of exposure 
via the groundwater pathway. 

29.6 SITE ASSESSMENTS 

29.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 34. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NFA was recommended for SWMU 34. 

URS Greiner Woodward Clyde IIOMA31WP·FILESIM9602\nnlhswa _ nfraplrev11nfrap 1 s29.docl 1 0-Jui·OO /OMA 2 9-6 



SECTIIIITWENTY-NINE SWMU 34, AGE Drainage Ditch 

29.6.2 Screening Assessments 

29.6.2.1 Human Health 

The COPCs identified for SWMU 34 included metals and VOCs. These chemicals were initially 
screened by comparing their detected concentrations to risk-based RFI criteria and to proposed 
RCRA action levels. 

The comparison identified lead, zinc, selenium, and toluene as COCs. All COCs were subjected 
to a quantitative characterization of risk. 

29.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all 18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). Lead and zinc were the only COPCs detected at SWMU 34 that were addressed 
by the ecological risk assessment. Both lead and zinc were considered ecological COCs based 
on a comparison to applicable screening criteria. 

29.6.3 Risk Assessments 

29.6.3.1 Human Health 

Potential receptors for human health risks included current and future maintenance workers and 
future construction workers at the SWMU. Potential residents were eliminated as receptors 
because this SWMU is a drainage ditch, and as such is unlikely to become the location of a 
future residential area. In addition, trespassers and off-site residents/workers were also 
eliminated because of the low frequency and duration of exposure associated with these potential 
receptors. 

Based on site conditions at SWMU 34, the most significant exposure pathways include 
inhalation of fugitive VOCs or dust, and direct contact with soil, resulting in incidental ingestion 
or dermal absorption of chemicals from soil. Human receptors for this pathway were identified 
as adult, general-duty or ground maintenance and construction workers. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
workers at SWMU 34 was absent. This indicated that no unacceptable risk of noncarcinogenic 
or carcinogenic effects was expected at SWMU 34. 

29.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the maximum metal 
concentrations detected at a1118 SWMUs addressed by the RI, and based on the calculated 
toxicity values for incidental soil ingestion, none of the COC metals (including lead and zinc) 
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SECTIONTWENTY-NINE SWMU 34, AGE Drainage Ditch 
were considered to pose a significant risk to small mammal populations. Based on the results of the BRA, NF A was recommended for SWMU 34. 

29.6.4 Other Applicable Assessments 

29.6.4.1 Surface Water 

SWMU 34 contained no surface water at the time of the investigations. However, storm water runoffintermittently flows through SWMU 34. 

29.6.4.2 Groundwater 

Groundwater at SWMU 34 has been located at a depth greater than 250 feet; as such, this SWMU contained no means for groundwater discharges to occur. 

29.6.4.3 Underground Storage Tanks {USTs) 

There have never been any USTs located at SWMU 34. 

29.6.4.4 Other 

Two deep soil borings were drilled and samples were collected for chemical analyses during an IRP Phase II investigation (Radian 1986). 

The RFA identified AGE Drainage Ditch as a potential SWMU (A.T. Kearney 1987). 

No other assessments have been conducted in the area of SWMU 34. 

29.7 NO FURTHER ACTION PROPOSAL 

29.7.1 Rationale 

Based on the conclusions reached in the RI and the BRA, NF A has been recommended for SWMU34. 

29.7.2 Criterion 

SWMU 34 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been characterized in accordance with the current applicable state and federal regulations, and the available data has indicated that the contaminants present pose an acceptable level of risk under current and projected future land use. 
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SECTIOITHIR TY SWMU 48A, Underground Waste Oil Tank 

30.1 SUMMARY 

SWMU 48A, Underground Waste Oil Tank, has been listed as an Appendix II site. A Phase I 
RFI of the Appendix II sites (LRL 1993) found elevated levels of organic compounds and metals 
in the area of SWMU 48A. Based on the results of a limited risk assessment performed as part 
of this investigation, the Phase I RFI report recommended NFA for SWMU 48A. 

A Phase II RFI ofthe Appendix II sites (W-C 1997c) also found elevated levels of six metals and 
TRPH in the area of this SWMU. However, the report documenting this investigation noted that 
none of the concentrations of the chemicals detected at SWMU 48A pose an unacceptable human 
health risk. The Phase II RFI report recommended no further investigation at this site. 

The results of the human health and ecological risk evaluations conducted during the Corrective 
Measures Study (CMS) at SWMU 48A indicated that there was minimal risk to human health 
and the environment. Based on the maximum concentrations of COCs detected, and the results 
ofvadose zone fate and transport modeling at SWMU 48A, an NFA alternative was 
recommended. 

The conclusions reached in the Phase I and Phase II RFis and the CMS are consistent in 
recommending no further work at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

30.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

30.2.1 Site Description 

SWMU 48A, Underground Waste Oil Tank, was a 20,000-gallon UST located approximately 
125 feet east of the intersection of Argentina Avenue and Torch Boulevard (Figure 30-1 in 
Appendix A). The UST had been used to store waste products prior to its removal in 1988. The 
area currently is paved and used as a parking lot. The depth to the former tank is unknown (W-C 
1999). 

30.2.2 Operational History 

The former UST at SWMU 48A was active from 1941 to 1985. Historically, the site was used as 
a gas station from 1941 to 1965. From 1965 to 1985, the tank was used to store waste products, 
including: waste oils, spent solvents, paint thinners, and recovered fuels. These products were 
removed from the tank periodically. The quantities of each product stored in the tank during its 
use is unknown. The UST and its associated piping were removed in 1988. 

30.3 LAND USE 

30.3.1 Current 

The area of SWMU 48A has been covered with asphalt pavement and is being used as a parking 
lot. The UST and its associated piping were removed in 1988. 
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30.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, the UST and its associated piping were 

removed in 1988. Use classification will continue to remain industrial in nature. 

30.4 INVESTIGATIVE ACTIVITIES 

30.4.1 Summary 

A Phase I RFI of the Appendix II sites (LRL 1993) found elevated levels of organic compounds 

and metals in the area ofSWMU 48A. A Phase II RFI of the Appendix II sites (W-C 1997c) 

also found elevated levels of six metals and TRPH in the area ofthis SWMU. The results ofthe 

human health and ecological risk evaluations conducted during the CMS at SWMU 48A 

indicated that there is no unacceptable risk to human health and the environment. 

30.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix II SWMUs -

Phase I 

30.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a limited risk assessment performed using the results of the 

investigation. The limited risk assessment indicated minimal or no risk to human health or the 

environment from SWMU 48A (LRL 1993). 

30.4.2.2 Sampling Data Collection 

A Phase I RFI was performed at SWMU 48A to determine whether a release ofSWMU-related 

chemicals had occurred from the UST. Three borings were advanced to depths of30 feet below 

the surface to determine the vertical extent of any potential contamination. Target analytes for 

samples from the three borings included TCL VOCs, BTEX, cyanide, and TAL metals. 

30.4. 2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the objectives of the Phase I RFI. 

Therefore, no data gaps existed after the completion of the Phase I RFI. 

30.4.2.4 Results and Conclusions 

Ethylbenzene, toluene, and xylenes were detected in one Phase I boring at 10- and 20-foot depth 

intervals. The concentration of xylene was 100 ppm at 20 feet. Metals were detected above 

background levels (W-C 1997a) in surface and subsurface samples to a maximum depth of 

20 feet in all three borings. (Note: No tables presenting the analytical results of this 

investigation were included in the Phase I RFI report.) 
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SECTIONTHIR TY SWMU 48A, Underground waste Oil Tank 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater was greater than 
250 feet at Cannon AFB. 

Although metals were detected above background concentrations during this investigation, the 
recommendations section of the Phase I RFI report stated that, "The risk assessment associated 
with this SWMU indicates minimal or no risk to human health or the environment." Therefore, 
the Phase I RFI report recommended NFA for SWMU 48A. 

30.4.3 Investigation #2: RFI, Appendix II SWMUs - Phase II 

30.4.3.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to evaluate whether a release ofSWMU-related chemicals 
had occurred as a result of spillage or leakage from the UST that could pose a significant risk to 
human health or the environment. In addition, the Phase II RFI included a risk screening to 
verify whether the recommendation for NF A based on the Phase I RFI was appropriate for 
SWMU 48A, and to characterize the vertical extent of contamination in this area. 

30.4.3.2 Sampling Data Collection 

Three soil borings were drilled to depths of approximately 40 feet in the area of the former UST 
(boring locations are shown in Figure 30-1 in Appendix A), and 27 soil samples were collected 
from these borings during the Phase II RFI. Two of the borings were drilled at each end of the 
presumed location of the former tank. The third boring was approximately 20 feet northeast of 
the presumed location of the former UST. The boring locations were chosen to further assess the 
lateral presence and extent of site-related soil contaminants. 

Surface soil samples were collected from the 0- to 0.5-foot depth interval in one boring, from the 
0.5- to 2.5-foot depth interval in another boring, and from the 0- to 2.0-foot depth interval in the 
third boring. Subsurface soil samples were also collected from each boring at the 3- to 5-foot, 
the 8- to 10-foot, the 13- to 15-foot, the 18- to 20-foot, the 23- to 25-foot, the 28- to 30-foot, the 
33- to 35-foot, and the 38- to 40-foot depth intervals. Target analytes included VOCs, SVOCs, 
TAL metals, and TRPH. 

30.4.3.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and conduct a risk screening at this SWMU. There were no sampling issues 
associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable for determining the nature and extent of contamination in the area of 
SWMU 48A, and for completing the human health risk screening. Therefore, no data gaps 
existed. 
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30.4.3.4 Results and Conclusions 

Six metals detected during the Phase II RFI exceeded the background. Several organic 
compounds, including TRPH, were also detected during the Phase II RFI. Where compounds 
were detected in multiple samples from the same boring, concentrations decreased with depth. 
No contaminants were detected in any ofthe borings below depths of30 feet. Based on the 
results of the Phase II RFI, the vertical extent of contamination appeared to be defined, and 
potential impacts to groundwater were considered low. The results from this investigation are 
presented in Table 30-2 in Appendix B. 

Although a significant release appears to have occurred at this SWMU, the contaminated area 
was determined to be small and confined to the subsurface. Because there were no unacceptable 
health risks associated with SWMU 48A, the Phase II RFI recommended that no further 
investigation was necessary for this SWMU. The soil sampling results demonstrate that 
contaminants are not being transported significantly in a vertical direction beneath the SWMU. 

30.4.4 Investigation #3: Corrective Measures Study (CMS) at SWMU 48A 

30.4.4.1 Non-Sampling Data Collection 

The mathematical models used for the CMS included the Hydrologic Evaluation of Landfill 
Performance (HELP) Model, Version 3.01 (Schroeder et al. 1994) and the Multimedia Exposure 
Assessment Model (MULTIMED) Version 2.00 (Salhorta et al. 1995). The models would have 
been applied to a conceptual vadose zone model of SWMU 48A to evaluate the potential for 
contaminants detected in the soil above the MSSLs to be transported to underlying groundwater, 
if any contaminants had been detected at levels above the MSSLs. 

30.4.4.2 Sampling Data Collection 

No data was collected during the CMS. 

30.4.4.3 Data Gaps 

The data collected during the previous investigations was sufficient to perform human health and 
ecological risk evaluations, and to evaluate the results of the vadose zone fate and transport 
modeling. Therefore, no data gaps existed. 

30.4.4.4 Results and Conclusions 

Results of the human health and ecological risk evaluations indicated that there was minimal risk 
to human health and the environment based on the maximum detected concentrations of COCs in 
the soil at SWMU 48A. In addition, results of the vadose zone fate and transport modeling 
showed, assuming sorption, dispersion, and biodegradation occurred, that the COCs would not 
reach groundwater above the maximum allowable concentrations for drinking water. The risk 
evaluations combined with the modeling were used to determine that the NF A alternative would 
be protective of human health and the environment at the lowest cost. 
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30.5 SITE CONCEPTUAL MODEL 

30.5.1 Nature and Extent of Contamination 

A total of six borings, three to a depth of 30 feet and three to a depth of 40 feet, were installed 

during the two phases of the RFis to effectively delineate the extent of contamination at 

SWMU 48A. Chemical analyses detected elevated concentrations of metals and organic 
compounds, including TRPH, in samples collected during the Phase I and Phase II RFis. 

Groundwater at SWMU 48A was not investigated because the potential impacts to groundwater 

were considered minimal. The potential was considered minimal since the depth to groundwater 

is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath the SWMU. 

30.5.2 Environmental Fate 

Because there were no chemicals detected in soil at levels above MSSLs in the area of 

SWMU 48A, the fate and transport of contaminants in the vadose zone was not modeled as part 

of the CMS. 

30.6 SITE ASSESSMENTS 

30.6.1 Summary 

A CMS was conducted based on the results of the Phase I and II RFis. The results of the CMS 

are discussed below. 

30.6.2 Screening Assessments 

30.6.2.1 Human Health 

For the Tier 1 evaluation as part ofthe CMS, the maximum concentrations ofCOPCs detected 

during the Phase I and II RFis were compared to the USEP A Region VI Residential MSSLs. 

The comparison is shown in Table 30-3 in Appendix B. None of the detected compounds (other 

than those that were considered laboratory contaminants) exceeded the MSSLs. Therefore, it 

was determined that there are no the COCs at SWMU 48A, and a Tier 2 evaluation was not 

required. 

30.6.2.2 Ecological 

The area of SWMU 48A has been covered with asphalt pavement and is being used as a parking 

lot. Based on this, SWMU 48A did not contain any significant ecological component such that a 

formal ecological risk assessment was warranted. 
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30.6.3 Risk Assessments 

30.6.3.1 Human Health 

For the Tier 2 evaluation, site-specific target levels (SSTLs) would have been developed for any 

COCs using the Risk-Based Corrective Action (RBCA) Tool Kit for Chemical Releases 

(Groundwater Services, Inc. 1999), had any COPCs exceeded the corresponding MSSLs. 

However, none of the maximum detected concentrations for each ofthe contaminants found at 

SWMU 48A exceeded the corresponding MSSLs; as such, a Tier 2 evaluation was not warranted 

for this SWMU. 

30.6.3.2 Ecological 

Based on the conclusions of the ecological risk screening, SWMU 48A did not contain any 

significant ecological component such that a formal ecological risk assessment was warranted. 

30.6.4 Other Applicable Assessments 

30.6.4.1 Surface Water 

SWMU 48A contained no surface water. 

30.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 

SWMU contained no means for groundwater discharges to occur. 

30.6.4.3 Underground Storage Tanks (USTs) 

The former UST at SWMU 48A was active from 1941 to 1985. Historically, the site was used as 

a gas station from 1941 to 1965. From 1965 to 1985 the tank was used to store waste products 

including: waste oils, spent solvents, paint thinners, and recovered fuels. These products were 

removed from the tank periodically. The quantities of each product stored in the tank during it 

use is unknown. The tank and its associated piping were removed in 1988. This former UST 

was addressed by the Phase I and II RFis and the CMS performed for SWMU 48A. 

30.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 48A. 

30.7 NO FURTHER ACTION PROPOSAL 

30.7.1 Rationale 

Based on the conclusions reached in the Phase I RFI, the Phase II RFI and the CMS, NF A has 

been recommended for SWMU 48A. 
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30.7.2 Criterion 

SWMU 48A is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOITHIR TY -ONE 

31.1 SUMMARY 

SWMU 488, Aboveground 
overflow Capacitv Tank 

SWMU 48B, Aboveground Overflow Capacity Tank, has been listed as an Appendix II site. A 
Phase I RFI of the Appendix II sites (LRL 1993) found elevated levels of organic compounds 
and metals in the area of SWMU 48B. The results of a limited risk assessment, performed as 
part of this investigation, indicated minimal or no risk to human health or the environment from 
SWMU 48B. 

A Phase II RFI of the Appendix II sites (W -C 1997 c) also found elevated levels of six organic 
compounds and five metals in the area of this SWMU. However, the report documenting this 
investigation noted that none of the concentrations of the chemicals detected at SWMU 48B pose 
an unacceptable human health risk. The Phase II RFI report recommended no further 
investigation at this site. 

The conclusions reached in the Phase I and Phase II RFis were consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure ofthis SWMU. 

31.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

31.2.1 Site Description 

SWMU 48B, Aboveground Overflow Capacity Tank, was a 2,000-gallon aboveground storage 
tank (AST) located approximately 125 feet east of the intersection of Argentina Avenue and 
Torch Boulevard (Figure 31-1 in Appendix A). This SWMU and SWMU 48A were located 
adjacent to each other within a fenced area measuring approximately 20 feet by 40 feet in plan. 
Prior to its removal in 1992, the AST served as an overflow tank for the UST (SWMU 48A), 
which had been used to store waste products. The area currently is paved and used as a parking 
lot (W-C 1999). 

31.2.2 Operational History 

The former AST at SWMU 48B was active from 1941 to 1985. Historically, the site was used as 
a gas station from 1941 to 1965. From 1965 to 1985 the AST served as an overflow tank for the 
UST (SWMU 48A), which had been used to store waste products including: waste oils, spent 
solvents, paint thinners, and recovered fuels. These products were removed from the tanks 
periodically. The quantities of each product stored in the tanks during it use is unknown. The 
AST and its associated piping were removed in 1992. 

31.3 LAND USE 

31.3.1 Current 

The area of SWMU 48B has been covered with asphalt pavement and is being used as a parking 
lot. The AST and its associated piping were removed in 1992. 
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31.3.2 Future/Proposed 

SWMU 488, Aboveground 
Overflow Capacitv Tank 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, the AST and its associated piping were 

removed in 1992. Use classification will continue to remain industrial in nature. 

31.4 INVESTIGATIVE ACTIVITIES 

31.4.1 Summary 

A Phase I RFI of the Appendix II sites (LRL 1993) found elevated levels of organic compounds 

and metals in the area ofSWMU 48B. A Phase II RFI ofthe Appendix II sites (W-C 1997) also 

found elevated levels of found elevated levels of six organic compounds and five metals in the 

area ofthis SWMU. 

31.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix II SWMUs -
Phase I 

31.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a limited risk assessment performed using the results of the 

investigation. The limited risk assessment indicated minimal or no risk to human health or the 

environment from SWMU 48B (LRL 1993). 

31.4.2.2 Sampling Data Collection 

A Phase I RFI was performed at SWMU 48B to determine whether a release ofSWMU-related 

chemicals had occurred from the AST. Two borings were advanced to a depth of30 feet below 

the surface to determine the vertical extent of any potential contamination. Target analytes for 

samples from the three borings included TCL VOCs, BTEX, cyanide, and TAL metals. 

31.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the objectives of the Phase I RFI. 

Therefore, no data gaps existed after the completion of the Phase I RFI. 

31.4.2.4 Results and Conclusions 

Acetone, xylenes and methylene chloride were detected at low concentrations in one Phase I 

boring at the surface and at the 5-foot interval. Metals were detected above background levels 

(W-C 1997a) in surface and subsurface samples to a maximum depth of20 feet in both borings. 

The results of this investigation are presented in Tables 31-1a, 31-1b, and 31-1c in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater was greater than 
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SWMU 488, Aboveground 

Overflow Capacitv Tank 

250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. 

The results of a limited risk assessment, performed as part of this investigation, indicated 
minimal or no risk to human health or the environment from SWMU 48B. 

31.4.3 Investigation #2: RFI, Appendix II SWMUs - Phase II 

31.4.3.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to evaluate whether a release ofSWMU-related chemicals 
had occurred as a result of spillage or leakage from the AST that could pose a significant risk to 
human health or the environment. In addition, the Phase II included a risk screening to verify 
whether the recommendation ofNFA based on the Phase I RFI was appropriate for SWMU 48B, 
and to characterize the vertical extent of contamination in this area. 

31.4.3.2 Sampling Data Collection 

Two soil borings were drilled to a depth of approximately 40 feet in the area of the former AST 
(boring locations are shown in Figure 31-1 in Appendix A), and 18 soil samples were collected 
from these borings during the Phase II RFI. Two of the borings were drilled at each end of the 
presumed location of the former tank. The boring locations were chosen to further assess the 
lateral presence and extent of site-related soil contaminants. 

Surface soil samples were collected from the 0- to 0.5-foot depth interval in one boring and from 
the 0.5- to 2.5-foot depth interval in the other boring. Subsurface soil samples were also 
collected from each boring at the 3- to 5-foot, the 8- to 10-foot, the 13- to 15-foot, the 18- to 
20-foot, the 23- to 25-foot, the 28- to 30-foot, the 33- to 35-foot, and the 38- to 40-foot depth 
intervals. Target analytes included VOCs, SVOCs, TAL metals, and TRPH. 

31.4.3.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and to conduct a risk screening of this SWMU. There were no sampling issues 
associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable for determining the nature and extent of contamination in the area of 
SWMU 48B, and for completing the human health risk screening. Therefore, no data gaps 
existed. 

31.4.3.4 Results and Conclusions 

Six organic compounds and five metals were detected during the Phase II RFI. However, none 
of the concentrations of organics exceeded the associated RBCs, and none of the concentrations 
ofmetals exceeded the associated background levels (W-C 1997a) or the RBCs. Compounds 
detected were either detected at very low levels, or the concentrations decreased with depth. 
Based on the results of the Phase II RFI, the vertical extent of contamination has been adequately 
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SECTIONTHIR TY -ONE 
SWMU 488, Aboveground 

Overflow Capacitv Tank 

assessed, and potential impacts to groundwater were considered low. The results of this 
investigation are presented in Table 31-2a in Appendix B. 

Because there were no unacceptable health risks associated with SWMU 48B, the Phase II RFI 
recommended that no further investigation was necessary for this SWMU. 

31.5 SITE CONCEPTUAL MODEL 

31.5.1 Nature and Extent of Contamination 

A total of four borings, two to a depth of 30 feet and two to a depth of 40 feet, were installed 
during the two phases of the RFis to effectively delineate the extent of contamination at 
SWMU 48B. Chemical analyses detected elevated concentrations of metals and organic 
compounds, including TRPH, in samples collected during the Phase I and Phase II RFis. 

Groundwater at SWMU 48B was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

31.5.2 Environmental Fate 

Because there were no chemicals detected in soil at levels above the associated RBCs or 
background levels (W-C 1997a) in the area ofSWMU 48B, the fate and transport of 
contaminants in the vadose zone was not modeled as part of the CMS. 

31.6 SITE ASSESSMENTS 

31.6.1 Summary 

Limited risk assessments were conducted as part of the Phase I and II RFis. The results of the 
limited risk assessments are discussed below. 

31.6.2 Screening Assessments 

31.6.2.1 Human Health 

The results of a limited risk assessment, performed as part of the Phase I RFI, indicated minimal 
or no risk to human health from SWMU 48B. The results of the Phase II RFI at SWMU 48B 
showed no evidence that a significant chemical release, posing an unacceptable human health 
risk for any potential exposure pathway, had occurred at this SWMU. Risk comparisons from 
the Phase II RFI are presented in Table 31-2b in Appendix B. 
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SECTIIITHIR TY -ONE 

31.6.2.2 Ecological 

SWMU 488, Aboveground 
Overflow Capacitv Tank 

The area of SWMU 48B has been covered with asphalt pavement and is being used as a parking 
lot. Based on this, SWMU 48B did not contain any significant ecological component such that a 
formal ecological risk assessment was warranted. However, the results of a limited risk 
assessment, performed as part of Phase I RFI, indicated minimal or no risk to the environment 
from SWMU 48B. 

31.6.3 Risk Assessments 

31.6.3.1 Human Health 

None of the maximum detected concentrations for each of the contaminants found at SWMU 
48B exceeded the associated RBCs or the associated background levels (W-C 1997a); as such, a 
formal risk assessment was not warranted for this SWMU. 

31.6.3.2 Ecological 

Based on the conclusions of the ecological risk screening, SWMU 48B did not contain any 
significant ecological component such that a formal ecological risk assessment was warranted. 

31.6.4 Other Applicable Assessments 

31.6.4.1 Surface Water 

SWMU 48B contained no surface water. 

31.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

31.6.4.3 Underground Storage Tanks (USTs) 

The former UST at SWMU 48A was active from 1941 to 1985. Historically, the site was used as 
a gas station from 1941 to 1965. The AST at SWMU 48B served as an overflow tank for this 
UST. From 1965 to 1985, the UST was used to store waste products including: waste oils, spent 
solvents, paint thinners, and recovered fuels. These products were removed from the tank 
periodically. The quantities of each product stored in the tank during it use is unknown. The 
UST and its associated piping were removed in 1988. This former UST was addressed by the 
Phase I and II RFis and the CMS performed for SWMU 48A, and is discussed in Section 30 of 
this document. 

31.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 48B. 
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SECTIIITHIR TY -ONE 

31.7 NO FURTHER ACTION PROPOSAL 

31.7.1 Rationale 

SWMU 488, Aboveground 
overflow Capacitv Tank 

Based on the conclusions reached in the Phase I RFI, the Phase II RFI and the CMS, NF A has 
been recommended for SWMU 48B. 

31.7.2 Criterion 

SWMU 48B is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOITHIR TY-TWO 
32.1 SUMMARY 

SWMU 49, Inactive POl 
Storage Tank No. 4028a 

This SWMU never existed at Cannon AFB. The RFA (A.T. Kearney, Inc. 1987) description of 
this site was identical to the description given for SWMU 48A, an underground waste oil tank. 
This apparently was an accidental duplication. SWMU 49 was originally listed as an 
Appendix II site due to its misidentification as an Inactive POL Storage Tank. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure of this SWMU. 

32.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

32.2.1 Site Description 

Refer to summary in Section 32.1 above. 

32.2.2 Operational History 

Refer to summary in Section 32.1 above. 

32.3 LAND USE 

32.3.1 Current 

Refer to summary in Section 32.1 above. 

32.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 49 never existed. Use 
classification will continue to remain industrial in nature. 

32.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 49 have been performed. 

32.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 49 has never been the subject of a conceptual model. 

32.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 49. 
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SECTIIITHIR TY-TWO 

32.6.1 Screening Assessments 

SWMU 49, Inactive POL 
Storage Tank No. 4028a 

No screening assessments were performed for the area misidentified as SWMU 49. 

32.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 49. 

32.6.3 Other Applicable Assessments 

32.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 49. 

32.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 49 contained no means for groundwater discharges to occur. 

32.6.3.3 Underground Storage Tanks (USTs) 

No storage tanks, underground or aboveground, were ever located in the area of Cannon AFB 
misidentified as SWMU 49. This SWMU was originally listed as an Appendix II site due to its 
misidentification as an Inactive POL Storage Tank. 

32.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 49. 

32.7 NO FURTHER ACTION PROPOSAL 

32.7.1 Rationale 

Because SWMU 49 never existed, NFA is recommended for SWMU 49. 

32.7.2 Criterion 

SWMU 49 is proposed for NF A based on NMED NF A Criterion 1: This SWMU is a duplicate 
ofSWMU 48A. 
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SECTIOITHIR TY-THREE 

33.1 SUMMARY 

SWMU 50, Inactive POl 
Storage Tank No. 4028b 

This SWMU never existed at Cannon AFB. The RFA (A.T. Kearney, Inc. 1987) description of 
this site was identical to the description given for SWMU 48A, an underground waste oil tank. 
This apparently was an accidental duplication. SWMU 50 was originally listed as an 
Appendix II site due to its misidentification as an Inactive POL Storage Tank. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure of this SWMU. 

33.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

33.2.1 Site Description 

Refer to summary in Section 33.1 above. 

33.2.2 Operational History 

Refer to summary in Section 33.1 above. 

33.3 LAND USE 

33.3.1 Current 

Refer to summary in Section 33.1 above. 

33.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 50 never existed. Use 
classification will continue to remain industrial in nature. 

33.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 50 have been performed. 

33.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 50 has never been the subject of a conceptual model. 

33.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 50. 
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SECTIIIITHIR TY-THREE 
33.6.1 Screening Assessments 

SWMU 50, Inactive POL 
Storage Tank No. 4028b 

No screening assessments were performed for the area misidentified as SWMU 50. 

33.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 50. 

33.6.3 Other Applicable Assessments 

33.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 50. 

33.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 50 contained no means for groundwater discharges to occur. 

33.6.3.3 Underground Storage Tanks (USTs) 

No storage tanks, underground or aboveground, were ever located in the area of Cannon AFB 
misidentified as SWMU 50. This SWMU was originally listed as an Appendix II site due to its 
misidentification as an Inactive POL Storage Tank. 

33.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 50. 

33.7 NO FURTHER ACTION PROPOSAL 

33.7.1 Rationale 

Because SWMU 50 never existed, NFA is recommended for SWMU 50. 

33.7 .2 Criterion 

SWMU 50 is proposed for NFA based on NMED NFA Criterion 1: This SWMU does not exist. 
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SECTIOITHIR TY -FOUR 
34.1 SUMMARY 

SWMU 55, lead Acid Banerv 
Accumulation Point 

SWMU 55, Lead Acid Battery Accumulation Point, has been listed as an Appendix III site. A 
Phase I RFI of the Appendix III sites (W-C 1994a) detected lead at concentrations of potential 
concern in the area of SWMU 55. Because there was no evidence of a significant release in the 
area ofSWMU 55, the Phase I RFI recommended NFA at this SWMU. 

A Phase II RFI (W-C 1997d) detected three metals and five organic compounds at concentrations 
ofpotential concern in the area ofSWMU 55. Because there was no evidence of a significant 
release in the area ofSWMU 55, the Phase II RFI recommended NFA at this SWMU. 

The conclusions reached in the Phase I and Phase II RFis were consistent in recommending NF A 
at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant 
to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

34.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

34.2.1 Site Description 

SWMU 55, the Lead Acid Battery Accumulation Point, consisted of a square of asphalt 
pavement measuring approximately 8 feet by 8 feet. The SWMU was located approximately 
100 feet north of the Vehicle Maintenance Shop, Building 3 79 (Figure 34-1 in Appendix A). 
The pavement was contiguous with an asphalt parking lot and sloped slightly toward the 
northwest. Used lead acid batteries were stored "wet" on pallets at the SWMU until enough had 
been accumulated to sell to a battery recycling company. 

34.2.2 Operational History 

The Lead Acid Battery Accumulation Point was active from approximately 1965 until sometime 
between the field investigation associated with the Phase I RFI (1993) and the field investigation 
associated with the Phase II RFI (1997). 

34.3 LAND USE 

34.3.1 Current 

The Lead Acid Battery Accumulation Point at SWMU 55 is no longer used for battery storage. 

34.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the Lead Acid Battery Accumulation 
Point is no longer used for battery storage. Use classification will continue to remain industrial 
in nature. 
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SECTIIITHIR TY-FOUR 
34.4 INVESTIGATIVE ACTIVITIES 

34.4.1 Summary 

SWMU 55, Lead Acid Banerv 
Accumulation Point 

A Phase I RFI of the Appendix III sites (W-C 1994a) detected lead at concentrations of potential 
concern in the area of SWMU 55. Because there was no evidence of a significant release in the 
area ofSWMU 55, the Phase I RFI recommended NFA at this SWMU. 

A Phase II RFI (W-C 1997c) detected three metals and five organic compounds at concentrations 
of potential concern in the area of SWMU 55. Because there was no evidence of a significant 
release in the area ofSWMU 55, the Phase II RFI recommended NFA at this SWMU. 

34.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs- Phase I 

34.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a risk screening. The results of the risk screening are discussed below. 

34.4.2.2 Sampling Data Collection 

Three borings, drilled to maximum depths of20 feet in the area of the asphalt pad, were sampled 
during the Phase I RFI (boring locations are shown in Figure 34-1 in Appendix A). Soil samples 
were collected from the 0.5- to 2-foot, 3- to 5-foot, 8- to 10-foot, 13- to 15-foot, and 18- to 20-
foot depth intervals to characterize the distribution of potential contaminants. No visual 
evidence of contamination was observed during this investigation. 

Target analytes for all borings included lead and pH. In total, 15 soil samples were sent for 
chemical analyses. 

34.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 
screening and to determine that a significant release had not occurred in the area ofSWMU 55. 
In addition, the data quality was deemed to be sufficient to meet the objectives of the Phase I 
RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

34.4.2.4 Results and Conclusions 

Lead was detected at concentrations exceeding the established background levels at SWMU 55 
(W-C 1997a). However, the detected concentrations oflead did not exceed the corresponding 
RBCs or other risk screening criteria. The analytical results from this investigation are shown in 
Tables 34-1a and 34-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
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SECTIOITHIR TY-FOUR 
SWMU 55, Lead Acid Banerv 

Accumulation Point 

250 feet, and the soil sampling results demonstrated that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The results of the risk screening found that no detected concentrations of any chemicals 
exceeded the corresponding RBCs or other risk screening criteria. Based on this, the Phase I RFI 
recommended NFA for SWMU 55. 

34.4.3 Investigation #2: RCRA Facility Investigation (RFI), Appendix Ill SWMUs - Phase II 

34.4.3.1 Non-Sampling Data Collection 

The Phase II RFI included a risk screening. The results of the risk screening are discussed 
below. 

34.4.3.2 Sampling Data Collection 

Three borings drilled to depths of20 feet in the area of the asphalt pad were sampled during the 
Phase II RFI (boring locations are shown in Figure 34-1 in Appendix A). Soil samples were 
collected from the 0- to 2-foot, 3- to 5-foot, 8- to 10-foot, 13- to 15-foot, and 18- to 20-foot depth 
intervals to characterize the distribution of potential contaminants. No visual evidence of 
contamination was observed during this investigation. 

Target analytes for all borings included VOCs, SVOCs, TAL metals, TRPH, and pH. In total, 15 
soil samples were sent for chemical analyses. 

34.4.3.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete and 
risk screening and to determine that a significant release had not occurred in the area of 
SWMU 55. In addition, the data quality was deemed to be sufficient to meet the objectives of 
the Phase II RFI. Therefore, no data gaps existed after the completion of the Phase II RFI. 

34.4.3.4 Results and Conclusions 

Three metals (aluminum, barium and zinc) were detected at concentrations slightly exceeding the 
established background levels for Cannon AFB (W-C 1997a). However, none of these metals 
exceeded the corresponding RBCs. Five organic compounds, all P AHs, were detected at 
concentrations exceeding the corresponding RBCs or other risk screening criteria. The analytical 
results from this investigation are presented in Table 34-2a in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrated that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 
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SECTIIITHIR TY-FOUR 
SWMU 55, lead Acid Banerv 

Accumulation Point 

The results of the risk screening found that the maximum detected concentrations of organics 
that exceeded the corresponding RBCs were all within the EPA target risk range of 1 x 1 o-6 to 
1 x 10-4

• Based on this, the Phase II RFI recommended NFA for SWMU 55. 

34.5 SITE CONCEPTUAL MODEL 

34.5.1 Nature and Extent of Contamination 

The Phase I RFI conducted at SWMU 55 included the drilling and sampling of three borings to a 
depth of 20 feet. Lead was detected at concentrations of potential concern. However, there was 
no evidence of a significant release in the area ofSWMU 55, and the Phase I RFI recommended 
NFA at this SWMU. 

The Phase II RFI conducted at SWMU 55 also included the drilling and sampling of three 
borings to a depth of 20 feet. Three metals and five organic compounds were detected at 
concentrations of potential concern in the area ofSWMU 55. However, there was no evidence 
of a significant release in the area ofSWMU 55, and the Phase II RFI recommended NFA at this 
SWMU. 

Groundwater at SWMU 55 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrated that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. 

34.5.2 Environmental Fate 

Contaminants encountered at the Lead Acid Battery Accumulation Point could potentially 
migrate into other environmental media through any of several transport mechanisms. The 
mechanisms include: air- movement within soil gas or the atmosphere, and wind transport of 
contaminants off site; leaching - through the vadose zone; and groundwater - movement via 
groundwater flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Based on the general subsurface characteristics at SWMU 55, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 
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SECTIOITHIR TY-FOUR 

34.6 SITE ASSESSMENTS 

34.6.1 Summary 

SWMU 55, Lead Acid Banerv 
Accumulation Point 

The Phase I and Phase II RFis each included a risk screening for SWMU 55. Based on the 
results of the risk screening, no unacceptable human health risks due to chemical releases were 
expected from this SWMU. Therefore, NFA was recommended for SWMU 55. 

34.6.2 Screening Assessments 

34.6.2.1 Human Health 

The Phase I RFI' s risk screening consisted of a comparison of the maximum detected 
concentrations of lead to the established background level for lead at Cannon AFB (W-C 1997a). 
Because none of the detected concentrations of lead exceeded the established background level, a 
comparison to the highly conservative RBCs for residential soil was not warranted. No COPCs 
were detected at concentrations exceeding the corresponding RBCs during the Phase I RFI. 
Therefore, NFA was recommended for SWMU 55. The results of the risk screening are 
presented in Tables 34-2b and 34-2c in Appendix B. 

No chemicals of potential concern were detected at concentrations exceeding the corresponding 
RBCs during the Phase II RFI. Therefore, NFA was recommended for SWMU 55. 

34.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase I RFI or the Phase II RFI, but 
a human health risk screening was included in these investigations. In each investigation, the 
screening criteria were not exceeded by detected chemical concentrations attributable to SWMU 
contamination. The Region III RBCs, used as screening criteria, are highly conservative, and as 
such are protective of human health and the environment. 

34.6.3 Risk Assessments 

34.6.3.1 Human Health 

Because the risk screening did not detect chemical concentrations attributable to SWMU 
contamination at concentrations exceeding the screening criteria, a full-scale human health risk 
assessment was not warranted for SWMU 55. 

34.6.3.2 Ecological 

The risk screening did not detect chemical concentrations attributable to SWMU contamination 
at concentrations exceeding the screening criteria. In addition, the Region III RBCs, used as 
screening criteria in the human health risk screening, are highly conservative, and as such are 
protective of human health and the environment. Therefore, an ecological risk assessment was 
not warranted for SWMU 55. 
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SECTIIITHIR TY-FOUR 
34.6.4 Other Applicable Assessments 

34.6.4.1 Surface Water 

SWMU 55 contained no surface water. 

34.6.4.2 Groundwater 

SWMU 55, lead Acid Banerv 
Accumulation Point 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

34.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Lead Acid Battery Accumulation Point. 

34.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 55. 

34.7 NO FURTHER ACTION PROPOSAL 

34.7 .1 Rationale 

Based on the conclusions reached in the Phase I and Phase II RFis, NF A has been recommended 
forSWMU55. 

34.7.2 Criterion 

SWMU 55 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOITHIR TY-FIVE SWMU 72, Oil/Water Separator No. 390 

35.1 SUMMARY 

An RFA (A.T. Kearney 1987) mistakenly identified a 2,000-gallon recovered JP-4 UST as 
OWS No. 390. This led to the site being identified as SWMU 72. The UST, which is actually 
SWMU 71, was removed in April1991 and replaced with a 2,000-gallon steel OWS enclosed in 
a concrete vault. This OWS is not SWMU 72. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

35.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

35.2.1 Site Description 

Refer to summary in Section 35.1 above. 

35.2.2 Operational History 

Refer to summary in Section 35.1 above. 

35.3 LAND USE 

35.3.1 Current 

Refer to summary in Section 35.1 above. 

35.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 72 was a duplicate of 
SWMU 71, and the 2,000-gallon UST at SWMU 71 has been removed. Use classification will 
continue to remain industrial in nature. 

35.4 INVESTIGATIVE ACTIVITIES 

SWMU 72 is a duplicate ofSWMU 71. However, immediately following the removal ofthe 
2,000-gallon tank from SWMU 71, soil samples were collected from the excavation and 
analyzed for BTEX and TPH. These analytes were not detected. 

35.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 72 has never been the subject of a conceptual model. 
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SECTIOIITHIR TY-FIVE SWMU 72, Oil/Water Separator No. 390 

35.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 72. 

35.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 72. 

35.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 72. 

35.6.3 Other Applicable Assessments 

35.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 72. 

35.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 72 contained no means for groundwater discharges to occur. 

35.6.3.3 Underground Storage Tanks (USTs) 

SWMU 72 was a duplicate ofSWMU 71, and the 2,000-gallon UST at SWMU 71 has been 
removed. 

35.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 72. 

35.7 NO FURTHER ACTION PROPOSAL 

35.7.1 Rationale 

Because SWMU 72 never existed, NF A is recommended for SWMU 72. 

35.7.2 Criterion 

SWMU 72 is proposed for NF A based on NMED NF A Criterion 1: This SWMU is a duplicate 
ofSWMU71. 
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SECTIINTHIRTY -SIX 

36.1 SUMMARY 

SWMU 75, sanitarv Sewage 
lift Station overflow Pit 

SWMU 75, the Sanitary Sewage Lift Station Overflow Pit, served as an emergency overflow 
containment area for a lift station in the northwest area of the Base. The pit measured 
approximately 100 by 600 by 3 feet, or approximately 6, 700 cubic yards. The pit was used once 
in February 1983 when 100,000 to 150,000 gallon of raw domestic sewage were bypassed to the 
pit when the lift pumps failed. The only hazardous wastes present in this overflow would have 
been from the domestic sewage. The lift pumps were repaired approximately one week later, 
and the sewage was cycled through the lift station. Since the original IRP investigation, this area 
has been rebuilt twice since to improve drainage around the old golf course and to create new 
water hazards for the new section of the golf course. Therefore, no remnants of this pit exist. 

In October 1990, USEP A Region VI concluded that the Sanitary Sewage Lift Station Overflow 
Pit warranted NF A because the release at this site was an accidental spill and, therefore, did not 
qualify as an SWMU. Accidental spills are not included in the definition of an SWMU as 
defined in the following excerpt from the USEP A RF A Guidance: "The definition does not 
include accidental spills from production areas and units in which wastes have not been managed 
(e.g., product storage areas)." 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CPR 
270.42(c) is warranted for closure ofthis SWMU. 

36.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

36.2.1 Site Description 

Refer to summary in Section 36.1 above. 

36.2.2 Operational History 

Refer to summary in Section 36.1 above. 

36.3 LAND USE 

36.3.1 Current 

Refer to summary in Section 36.1 above. 

36.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the Sanitary Sewage Lift Station 
Overflow Pit was mistakenly classified as a SWMU based on a single accidental spill in this 
area. Use classification will continue to remain industrial in nature. 
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36.4 INVESTIGATIVE ACTIVITIES 

SWMU 75, Sanitarv Sewage 
lift Station overflow Pit 

No formal investigations of the area misidentified as SWMU 75 have been performed. 

36.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 75 has never been the subject of a conceptual model. 

36.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 75. 

36.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 75. 

36.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 75. 

36.6.3 Other Applicable Assessments 

36.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 75. 

36.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 

mistakenly classified as SWMU 75 contained no means for groundwater discharges to occur. 

36.6.3.3 Underground Storage Tanks (USTs) 

There is no record of any storage tanks, either underground or aboveground, in the area 

misidentified as SWMU 75. 

36.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 75. 
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36.7 NO FURTHER ACTION PROPOSAL 

36.7 .1 Rationale 

SWMU 75, Sanitarv sewage 
lift Station Overflow Pit 

Because the area referred to as SWMU 75 should never have been classified as a SWMU, and 
because USEP A Region VI concluded that the Sanitary Sewage Lift Station Overflow Pit did not 
qualify as a SWMU, NFA is recommended for SWMU 75. 

36.7 .2 Criterion 

SWMU 75 is proposed for NFA based on NMED's NFA Criterion 2: This SWMU has never 
been used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA 
solid waste or hazardous wastes and/or other constituents or other Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) hazardous substances. 
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37.1 SUMMARY 

SWMU 76, the Sludge Weathering Pit, was located near Building 326, adjacent to the 
installation's northern boundary fence. The pit, last used in 1980, was used to weather sludge 
from leaded gasoline storage tanks in the 1960s and 1970s. The sludge was landfilled after it 
was judged to have been sufficiently weathered. 

An RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended that NFA was required at SWMU 76. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria listed in the RFI Guidance, Volume I (USEPA 1989a), or if these levels were exceeded, 
by calculating site-specific health risks. The BRA concluded that potential impacts to human 
health and the environment were insignificant at SWMU 76. 

The conclusions reached in the RI report and the BRA were consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

37.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

37.2.1 Site Description 

SWMU 76, the Sludge Weathering Pit, covered approximately 200 square feet (HARZA 1997). 
This relatively flat SWMU was located near Building 326 and adjacent to the northern boundary 
of Cannon AFB (Figure 37-1 in Appendix A). SWMU 76 was used throughout the 1960s and 
1970s to weather sludge from leaded gasoline storage tanks. The sludge was landfilled after it 
was judged to have been sufficiently weathered. 

37.2.2 Operational History 

The Sludge Weathering Pit, last used in 1980, was used to weather sludge from leaded gasoline 
storage tanks during the 1960s and 1970s. According to a Phase I Records Search performed in 
1983 (CH2M Hi111983), a soil sample collected in 1981 to evaluate a past material disposal site 
was analyzed for total lead, oil and grease. The lead analysis was nondetect, and 0.012 mg/kg of 
oil and grease were detected. An RI of 18 IRP/SWMU sites investigated this site in 1991. The 
RI report included a BRA and recommended that NF A was required. 

37.3 LAND USE 

37.3.1 Current 

The Sludge Weathering Pit, last used in 1980, was used to weather sludge from leaded gasoline 
storage tanks. Since 1980, SWMU 76 has been covered with fill material and closed. 
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37.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the facility 
will remain active for the foreseeable future. However, SWMU 76 has been covered with fill 
material and has been inactive since 1980. Use classification will continue to remain industrial 
in nature. 

37.4 INVESTIGATIVE ACTIVITIES 

37.4.1 Summary 

According to a Phase I Records Search (CH2M Hill1983), a soil sample collected in 1981 to 
evaluate a past material disposal site was analyzed for total lead, oil and grease. The lead 
analysis was nondetect, and 0.012 mg/kg of oil and grease were detected. No additional 
information was reviewed regarding this sampling event. 

SWMU 76 was the subject of a RI in 1991 (W -C 1992). A BRA, conducted using the results of 
the RI, was included in the RI report. Based on the results of the RI and the BRA, it was 
determined that the NFA alternative was most appropriate for SWMU 76. 

37.4.2 Investigation #1: Remedial Investigation (RI) of 18 IRP/SWMU Sites 

37.4.2.1 Non-Sampling Data Collection 

In addition to the field investigation and data collection effort, the RI also included the 
performance of a BRA on the analytical data from SWMU 76. The BRA is addressed as 
Investigation #2 in Section 37.4.3 below. 

37.4.2.2 Sampling Data Collection 

Four soil borings were drilled and samples were collected for chemical and geotechnical 
analyses during the RI. Two surface samples were collected from three of the borings at depth 
intervals of 0 to 0.5 feet. Additionally, nine subsurface soil samples were collected from the four 
borings at depth intervals ranging from 4 to 31 feet. The boring locations and total depths were 
chosen to evaluate the nature and extent of potential hazardous contaminants in the area of 
SWMU 76. Samples were selected for analyses from varying depth intervals to provide a cross
section profile of the Sludge Weathering Pit. The sampling locations are shown in Figure 3 7-1 
in Appendix A. 

All soil samples collected were analyzed for TCL VOCs and SVOCs, and for TAL metals and 
organic lead. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants were not 
being transported significantly in a vertical direction beneath the SWMU. 
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37.4.2.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

37.4.2.4 Results and Conclusions 

The maximum concentrations of ethylbenzene and xylenes were detected in the same sample 
collected from a depth interval of 8 to 10 feet at estimated concentrations of 4,000 1-lg/k:g and 
7,900 1-lg/k:g, respectively. Ethylbenzene and xylenes may have been present in a second sample 
collected from another boring drilled during the RI at the same depth and at similar concentra
tions. In addition, these compounds may have also been present in a third sample collected from 
a third boring at a depth interval of 4 to 6 feet at concentrations as high as 29,000 ~-tglkg. 
However, in both cases the presence of ethylbenzene and xylenes was potentially masked by the 
high detection limits necessitated by laboratory dilution of the samples due to the presence of 
non-target compounds. Lower levels of organics were also detected in the samples analyzed at 
intervals up to 18 feet in depth. 

Mercury was the only metal detected at levels of potential concern. The maximum detected 
concentration of mercury was 0.85 mglk:g from a 25-foot depth interval. Organic lead was only 
detected at very low levels. However, inorganic lead was found at concentrations exceeding the 
background levels established for Cannon AFB (W-C 1997a), but these concentrations were well 
below regional background levels for lead. Both the maximum concentration of lead detected at 
SWMU 76 (12.6 mglk:g) and the background levels for lead were below the applicable USEPA 
Generic Soil Screening Level of 400 mglk:g. Tables 37-1a, and 37-1b in Appendix B present the 
analytical results for SWMU 76. 

The analytical data from SWMU 76 suggest the possible presence of residual petroleum sludge 
from storage tank bottoms. Petroleum chemicals were also detected to depths of 18 feet in 
underlying native soils. 

37.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 IRPISWMU Sites 

37.4.3.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 
ecological risk assessment that considered both present and future potential receptors and all 
appropriate exposure pathways was performed on the data collected during the RI. 

37.4.3.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included in the RI report. The 
RI was addressed as Investigation #1 in Section 37.4.2 above. 
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37.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

37.4.3.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization of risk at SWMU 76. Potential receptors at this SWMU for human 
health risks included current and future maintenance workers at the SWMU. Potential 
construction workers and residents were eliminated as receptors because this SWMU is less than 
0.5 acres in size (the minimum plot size judged to be reasonable for future construction) and 
covered with clean fill material and grass. In addition, trespassers and off-site residents/workers 
were also eliminated because of the low frequency and duration of exposure associated with 
these potential receptors. 

Based on site conditions at SWMU 76, all exposure pathways were determined to be either 
incomplete, insignificant, or not applicable with the exception of the VOC inhalation pathway. 
Human receptors for this pathway were identified as adult, general-duty or ground maintenance 
workers. Potential exposures via this pathway were expected to be low because of the 
anticipated low ambient VOC concentrations and the short duration of relatively infrequent 
exposures (grass mowing for approximately 5 to 10 minutes once per month). 

The COCs for SWMU 76 were identified as lead (despite being detected at concentrations below 
regional background levels), ethylbenzene, and xylenes. However, since a USEPA-verified 
toxicity value for lead had not been established, the quantitative evaluation of human health 
impacts at this site were limited to ethylbenzene and xylenes. None of these COCs are classified 
as carcinogenic chemicals. All hazard indices and hazard quotients for subchronic and chronic 
exposures to site COCs fell well below the USEPA's level of concern (1.0) for noncarcinogenic 
effects. This indicated that no unacceptable risk was expected. 

A single ecological risk assessment was included in the BRA for alliS IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, lead was the only COC discussed in the ecological risk assessment that 
was also detected at SWMU 76. Potential risk from metals in soil to biota was considered 
greatest through direct exposure of small mammals and other ground-dwelling organisms. Based 
on the calculated toxicity values for incidental soil ingestion, none of the COC metals (including 
lead) were considered to pose a risk to small mammal populations. Tables 37-2a, 37-2b, and 
37-2c in Appendix B present the selection of the COCs and the calculation of the risk 
characterizations for SWMU 76. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended for this 
SWMU. 
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37.5 SITE CONCEPTUAL MODEL 

37.5.1 Nature and Extent of Contamination 

The analytical data from SWMU 76 suggested the possible presence of residual petroleum 
sludge from storage tank bottoms. The detection limits were elevated in two samples from the 4-
to 6-foot depth interval because of dilution necessitated by the presence of nontarget compounds. 
Petroleum chemicals were also detected to depths of 18 feet in underlying native soils. 

Ethylbenzene and xylenes were detected in a single boring at a depth interval of 8 to 10 feet at 
estimated concentrations of 4,000 Jlg/kg and 7,900 Jlg/kg, respectively. These compounds may 
have also been present in a second boring at the same depth, and also in a third boring at a depth 
of 4 to 6 feet, but their presence was potentially masked by the elevated detection limits 
discussed above. 

Mercury, with a maximum detected concentration of0.85 mg/kg at a 25-foot depth interval, was 
the only metal detected at levels of potential concern. 

37.5.2 Environmental Fate 

Based on site conditions at SWMU 76, all exposure pathways were determined to be either 
incomplete, insignificant, or not applicable, with the exception of the air pathway. Within the air 
pathway, the fate and transport of the metals detected in the soils of this area showed no evidence 
of health risks. Based on air quality modeling of soil gas releases, VOCs detected at SWMU 76 
do not present a health risk. Groundwater at Cannon AFB has been located at a depth greater 
than 250 feet; as such, this SWMU contained no means for groundwater discharges to occur. 

37.6 SITE ASSESSMENTS 

37.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 76. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NFA was recommended for SWMU 76. 

37.6.2 Screening Assessments 

37.6.2.1 Human Health 

The COPCs at SWMU 76, including ethylbenzene, xylenes, mercury, and lead, were initially 
screened by comparing detected concentration of these chemicals to RFI criteria. This screening 
process eliminated mercury; the remaining chemicals were considered COCs for this site. 

Although the maximum concentration of lead detected at SWMU 76 (12.6 mg/kg) was below the 
applicable USEP A Generic Soil Screening Level of 400 mg/kg and regional background levels 
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for lead (W-C 1997a), lead was considered a COC because the maximum concentration detected 
exceeded the background levels established for Cannon AFB. 

Ethylbenzene and xylenes were also considered COCs. All COCs were subjected to a 
quantitative characterization of risk. 

37.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all 18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, lead was the only COC discussed in the ecological risk assessment that 
was also detected at SWMU 76. Potential risk from metals in soil to biota was considered 
greatest through direct exposure of small mammals and other ground-dwelling organisms. Based 
on the calculated toxicity values for incidental soil ingestion, none of the COC metals (including 
lead) were considered to pose a risk to small mammal populations. 

37.6.3 Risk Assessments 

37.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included current and future 
maintenance workers at the SWMU. Based on site conditions at SWMU 76, all exposure 
pathways were determined to be either incomplete, insignificant, or not applicable, with the 
exception of the VOC inhalation pathway. Human receptors for this pathway were identified as 
adult, general-duty or ground maintenance workers. Potential exposures via this pathway were 
expected to be low because of the anticipated low ambient VOC concentrations and the short 
duration of relatively infrequent exposures. 

The COCs for SWMU 76 were identified as lead, ethylbenzene, and xylenes. However, since a 
USEPA-verified toxicity value for lead had not been established, the quantitative evaluation of 
human health impacts at this site were limited to ethylbenzene and xylenes. None of these COCs 
are classified as carcinogenic chemicals. All hazard indices and hazard quotients for subchronic 
and chronic exposures to site COCs fell well below the USEPA's level of concern (1.0) for 
noncarcinogenic effects. This indicated that no unacceptable risk was expected. 

37.6.3.2 Ecological 

Based on the results ofthe BRA, NFA was recommended for SWMU 76. Therefore, a full-scale 
ecological risk assessment was not conducted for SWMU 76. 

37.6.4 Other Applicable Assessments 

37.6.4.1 Surface Water 

SWMU 76 contained no surface water. 

1/RS Greiner Woodward Clyde IIOMA3\WP-FILESIM96021nnlhswa_nfraplrev1\nfrap1 s37 .doc\ 1 0-Jui-00 /OMA 3 7-6 



SECTIONTHIR TY -SEVEN SWMU 76, Sludge Weathering Pit lWP-141 

37.6.4.2 Groundwater 

Groundwater at SWMU 76 has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

37.6.4.3 Underground Storage Tanks (USTs) 

There have never been any USTs located at SWMU 76. 

37.6.4.4 Other 

According to a Phase I Records Search (CH2M Hill1983), a soil sample collected in 1981 to 
evaluate a past material disposal site was analyzed for total lead, oil and grease. The lead 
analysis was nondetect, and 0.012 mg/kg of oil and grease were detected. No additional 
information was reviewed regarding this sampling event. 

No other assessments have been conducted in the area of SWMU 76. 

37.7 NO FURTHER ACTION PROPOSAL 

37.7.1 Rationale 

Based on the conclusions reached in the RI and the BRA, NF A has been recommended for 
SWMU76. 

37.7 .2 Criterion 

SWMU 76 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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38.1 SUMMARY 

SWMU n, Civil Engineering 
Container Storage Area 

SWMU 77, Civil Engineering Container Storage Area (Facility No. 4038), has been listed as an 
Appendix III site. A Phase I RFI of the Appendix III sites (W-C 1994a) found elevated levels of 
one metal, five organic compounds, and TRPH in the area ofSWMU 77. The Phase I RFI report 
recommended conducting a BRA at this site. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 
ecological risks due to chemical releases are expected at this SWMU. Based on this, the BRA 
recommended NFA for SWMU 77. 

A Phase II RFI of the Appendix III sites (W-C 1997d) also found elevated levels of metals and 
organic compounds in the area of this SWMU. However, the report documenting this 
investigation noted that none of the concentrations of metals or organics exceeded the USEPA 
target risk range. The Phase II RFI report recommended no further investigation at this site. 

The results of the human health and ecological risk evaluations conducted during the CMS (W-C 
1999) at SWMU 77 indicated that there was minimal risk to human health and the environment. 
Based on the maximum concentrations of COCs detected, and the results of vadose zone fate and 
transport modeling at SWMU 77, NFA was recommended. 

The conclusions reached in the BRA, the Phase II RFI, and the CMS are consistent in 
recommending no further work at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

38.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

38.2.1 Site Description 

SWMU 77, Civil Engineering Container Storage Area (Facility No. 4038), is located east of 
Building 252 and south of the northern boundary fence of Cannon AFB (Figure 38-1 in 
Appendix A). The Container Storage Area consists of a concrete pad measuring approximately 
150 feet by 250 feet, surrounded by an 8-foot-high fence with a locked gate. The fenced pad 
area is surrounded by gravel on the east and south sides. The site is relatively flat. 

38.2.2 Operational History 

The concrete pad at SWMU 77 is the remaining floor of the former Portair Airfield Hangar, 
which dates back to the 1930s. This facility served as passenger terminal for the former Portair 
Airfield until the building was removed by the U.S. Army in 1942. Based on historical 
photographs, the concrete pad was vacant until the 1970s, when it began to be used for storage. 
Approximately one hundred 55-gallon drums were stored at this SWMU at the time of the RFA 
Visual Site Inspection (A.T. Kearney 1987). A preliminary site inspection referenced in the 
RFA Visual Site Inspection report stated that the drums contained varying amounts of water, oil, 
solvents, and asphaltic material. 
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38.3 LAND USE 

38.3.1 Current 

SWMU n, Civil Engineering 
Container Storage Area 

The Civil Engineering Squadron continues to use the concrete pad as storage for supplies and 
used materials. The stored items included used transformers, streetlights, street signs, PVC 
piping, and heavy equipment parts. 

38.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, it is possible that a change in the flying 
mission of Cannon AFB could result in the closure ofSWMU 77. Use classification will 
continue to remain industrial in nature. 

38.4 INVESTIGATIVE ACTIVITIES 

38.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found elevated levels of one metal, five 
organic compounds, and TRPH in the area ofSWMU 77. A BRA ofthe Appendix Ill SWMUs 
(W-C 1994b) found that no unacceptable human health or ecological risks due to chemical 
releases were expected at this SWMU. A Phase II RFI of the Appendix III sites (W-C 1997d) 
also found elevated levels of metals and organic compounds in the area of this SWMU. The 
results of the human health and ecological risk evaluations conducted during the CMS (W-C 
1999) at SWMU 77 indicated that there is no unacceptable risk to human health and the 
environment. 

38.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs -
Phase I 

38.4.2.1 Non-Sampling Data Collection 

The Phase I RFI was purely a field investigation and data collection effort. Therefore, non
sampling data was not collected during this investigation. 

38.4.2.2 Sampling Data Collection 

A Phase I RFI was performed at SWMU 77 to determine if a release ofSWMU-related 
chemicals had occurred due to leakage of stored materials and equipment. A total of six borings 
were advanced to a depth of20 feet below the surface to determine the vertical extent of 
potential contamination (boring locations are shown in Figure 38-1 in Appendix A). Two of the 
borings were drilled through the paved surface of the pad, and the other four were drilled just off 
the edges of the pad at visible drainage locations. Surficial samples were collected the 0.2- to 
0.5-foot depth interval in areas of exposed soil to provide surface soil data for risk assessment 
purposes. Other near-surface samples were collected immediately beneath the concrete pad from 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nnlhswa_nfrap\rev11nfrap1 s38.doc\10-Jui-OO /OMA 3 8-2 



SECTIIITHIR TY-EIGHT 
SWMU n, Civil Engineering 

Container Storage Area 

the 0.5- to 2-foot depth interval. Subsurface soil samples were collected from the 3- to 5-foot, 8-
to 10-foot, 13- to 15-foot, and 18- to 20-foot depth intervals to characterize the vertical 
distribution of potential contaminants. No visual evidence of contamination was noted during 
the sampling process. 

Target analytes for all borings included VOCs, SVOCs, metals, TRPH, PCBs, pesticides, and 
herbicides. 

38.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

38.4.2.4 Results and Conclusions 

One metal, five organic compounds, and TRPH were found at levels exceeding the 
corresponding RBCs or background levels (W-C 1997a). The highest concentrations of organics 
and metals were detected in surface and near-surface samples. The vertical extent of 
contamination was characterized by the soil borings. The analytical results from this 
investigation are shown in Tables 38-la and 38-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater was greater than 
250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. 

The Phase I RFI recommended completing a BRA for SWMU 77. 

38.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill 
SWMUs - Phase I 

38.4.3.1 Non-Sampling Data Collection 

No additional non-sampling data was collected as part of the BRA. However, a human health 
and ecological risk assessment that considered both present and future potential receptors, and all 
appropriate exposure pathways, was performed using the data collected during the Phase I RFI. 

38.4.3.2 Sampling Data Collection 

No sampling data was collected during the BRA. 

38.4.3.3 Data Gaps 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI and the BRA. Therefore, no data gaps existed. 
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38.4.3.4 Results and Conclusions 

SWMU n, Civil Engineering 
Container Storage Area 

Potential receptors at SWMU 77 for human health risks included occupational workers, 
hypothetical future construction workers, and hypothetical future trespassers. The receptors 
were assumed to have been exposed to soil contaminants via ingestion, dermal contact, and 
inhalation pathways. The primary contributor to the risk was ingestion of P AHs in surface soils. 
The maximum potential human health risk at SWMU 77 was 6 x 10-7 for occupational workers. 
This level fell below the USEP A's target risk range of 1 X 1 o-6 to 1 X 1 o-4 for risk from releases 
at hazardous waste sites, indicating that no unacceptable risk was expected. A summary of 
human health risks at SWMU 77 is shown in Table 38-2 in Appendix B. 

Analytical data for soils was collected during the Phase I RFI, and fate and transport modeling 
was conducted to evaluate air and groundwater pathways for contaminants detected at 
SWMU 77. Both pathways were considered insignificant. 

Results of the ecological risk assessment show that no unacceptable ecological risks due to 
chemical releases were expected at SWMU 77. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NFA was recommended at this 
SWMU. 

38.4.4 Investigation #3: RFI, Appendix Ill SWMUs - Phase II 

38.4.4.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to further characterize the nature and extent of 
contamination in the area ofSWMU 77. In addition, the Phase II RFI included a risk screening 
to verify whether the recommendation for NF A based on the BRA was appropriate for 
SWMU77. 

38.4.4.2 Sampling Data Collection 

Five soil borings were drilled to 20-foot depth intervals in the area surrounding the Container 
Storage Area (boring locations are shown in Figure 38-1 in Appendix A), and 25 soil samples 
were collected from these borings during the Phase II RFI. The boring locations were chosen to 
further assess the lateral presence and extent of site-related soil contaminants. 

Surface soil samples were collected from each boring at the 0- to 2-foot depth interval. 
Subsurface soil samples were also collected from each boring at the 3- to 5-foot, the 8- to 
10-foot, the 13- to 15-foot, and the 18- to 20-foot depth intervals. Target analytes included 
VOCs, SVOCs, TAL metals, TRPH, chlorinated herbicides, and pesticides/PCBs. 

38.4.4.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and conduct a risk screening at this SWMU. There were no sampling issues 
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associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable, except for lead and selenium data, for determining the nature and 
extent of contamination in the area of SWMU 77, and for completing the human health risk 
screenmg. 

38.4.4.4 Results and Conclusions 

The Phase II RFI sampling results confirmed that contamination in the area ofSWMU 77 was 
confined mainly to the top 5 feet of soil. Eight metals detected during the Phase II RFI exceeded 
the background levels (W-C 1997a), and six of these metals exceeded the levels detected during 
the Phase I RFI. Nine organic compounds also exceeded Phase I concentrations. Of the analytes 
that exceeded the Phase I concentrations, only one metal (manganese) and one organic 
compound (Arochlor-1260) exceeded residential RBCs. Based on the results of the Phase II RFI, 
the vertical extent of contamination appeared to be defined, and potential impacts to groundwater 
were considered low. The results of the risk screening are presented in Tables 38-3a and 38-3b 
in Appendix B. 

Because there were no unacceptable health risks associated with SWMU 77, the Phase II RFI 
recommended that no further investigation was necessary for this SWMU. 

38.4.5 Investigation #4: Corrective Measures Study (CMS) at SWMU 77 

38.4.5.1 Non-Sampling Data Collection 

Mathematical models were applied to a conceptual vadose zone model of SWMU 77 to evaluate 
the potential for contaminants detected in the soil above the MSSLs to be transported to 
underlying groundwater. The mathematical models used included the HELP Model, Version 
3.01 (Schroeder et al. 1994) and the MULTIMED Version 2.00 (Salhorta et al. 1995). 

38.4.5.2 Sampling Data Collection 

Nine soil borings were drilled at the Container Storage Area to 5-foot depth intervals as part of 
the CMS (boring locations are shown in Figure 38-2 in Appendix A). These borings were all 
located near three borings that had been drilled during the Phase II RFI to further assess the 
lateral presence and extent of site-related soil contaminants. 

Surface soil samples for all parameters except VOCs were collected from each boring at the 0- to 
0.5-foot depth interval. Surface soil samples for VOC analysis were collected from each boring 
at 0.5-to 1.0-foot depth intervals. Subsurface soil samples were also collected from each boring 
from a 1-foot interval, generally between 2 and 5 feet in depth. Target analytes included VOCs, 
SVOCs, TRPH, TPH, and pesticides/PCBs. 

38.4.5.3 Data Gaps 

The data collected during the CMS field investigation, combined with the data collected during 
the previous investigations, was sufficient to perform human health and ecological risk 
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evaluations and to evaluate the results of the vadose zone fate and transport modeling. 
Therefore, no data gaps existed. 

38.4.5.4 Results and Conclusions 

Low concentrations of organic compounds were detected in several samples collected at 
SWMU 77 during the field investigation portion of the CMS. However, none of these 
compounds were detected at concentrations exceeding the residential RBCs. The results of this 
investigation are presented in Tables 38-4a, 38-4b, and 38-4c in Appendix B. 

Results of the human health and ecological risk evaluations indicated that there was no 
unacceptable risk to human health and the environment based on the maximum detected 
concentrations ofCOCs in the soil at SWMU 77. In addition, results ofthe vadose zone fate and 
transport modeling showed, assuming sorption, dispersion and biodegradation occurred, that the 
COCs would not reach groundwater above the maximum allowable concentrations for drinking 
water. The risk evaluations, combined with the modeling, were used to determine that the NF A 
alternative would be protective of human health and the environment at the lowest cost. 

38.5 SITE CONCEPTUAL MODEL 

38.5.1 Nature and Extent of Contamination 

Eleven borings to depths of 20 feet were installed during the two RFI phases, and nine hand 
auger borings were drilled during the field investigation portion of the CMS, to effectively 
delineate the extent of contamination at SWMU 77. Chemical analyses detected elevated 
concentrations ofP AHs and TRPH in samples collected during the Phase I and Phase II RFis. 
The highest concentrations ofPAHs were detected in surface samples collected from borings 
drilled through the storage pad at this SWMU. The highest concentrations of other chemicals 
detected at SWMU 77 were also found in surface or near-surface soils. 

Groundwater at SWMU 77 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

38.5.2 Environmental Fate 

Because chemicals were detected in soil at levels above MSSLs at SWMU 77, the fate and 
transport of contaminants in the vadose zone was modeled as part of the CMS to evaluate the 
potential for contaminants in soil to be transported to underlying groundwater. 

The mathematical models HELP and MULTIMED were applied to a conceptual vadose zone 
model of SWMU 77. The HELP model was used to estimate a net infiltration rate for input into 
MULTIMED. MULTIMED was then used to model contaminant migration through the vadose 
zone to the water table. 
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The modeling results, which assume that sorption, dispersion, and biodegradation would have 
occurred, predicted that the COCs would not reach groundwater above the allowable concen
trations for drinking water. The model-predicted concentrations are shown in Table 38-4c in 
Appendix B. 

38.6 SITE ASSESSMENTS 

38.6.1 Summary 

A BRA was conducted based on the results of the Phase I RFI for SWMU 77. Based on the 
results of the BRA, no unacceptable human health or ecological risks due to chemical releases 
were expected from this SWMU. Therefore, NF A was recommended for SWMU 77. 

A CMS was then conducted based on the results of the Phase I and II RFis and the field 
investigation portion of the CMS at SWMU 77. The results of the CMS are discussed below. 

38.6.2 Screening Assessments 

38.6.2.1 Human Health 

For the Tier 1 evaluation as part ofthe CMS, the maximum concentrations ofCOPCs detected 
during the Phase I and II RFis and the field investigation portion of the CMS were compared to 
the USEPA Region VI Residential MSSLs. The comparison is shown in Table 38-4b in 
Appendix B. Metals that exceeded background levels (W-C 1997a) and all detected organic 
compounds (except those dismissed as laboratory contaminants) were considered COPCs. TPH 
and TRPH were not considered to be COPCs because they are complex mixtures with varying 
constituents. Benzo( a)pyrene, benzo(b )fluoranthene, and dibenzo( a,h)anthracene all exceeded 
the Tier 1 values. Therefore, these three chemicals were considered the COCs at SWMU 77 and 
a Tier 2 evaluation was performed (see Section 38.6.3.1). 

38.6.2.2 Ecological 

SWMU 77 encompassed a fenced concrete pad. As the site contains no vegetation, the only 
permanent shelter for ecological resources is below the pad. Given the size of the pad (150 feet 
by 250 feet) and the consistent human activity associated with the site, the quantity and quality 
of biological resources was expected to be minimal. Based on this, SWMU 77 did not contain 
any significant ecological component such that a formal ecological risk assessment was 
warranted. 

38.6.3 Risk Assessments 

38.6.3.1 Human Health 

For the Tier 2 evaluation, SSTLs were developed for the COCs using the RBCA Tool Kit for 
Chemical Releases (Groundwater Services, Inc. 1999). These Tier 2 evaluations assumed a more 
realistic industrial exposure to the COCs. The SSTLs for each of the three COCs at SWMU 77, 
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along with the maximum detected concentrations of the COCs, are shown in Table 38-4c in 
Appendix B. The maximum detected concentrations ofbenzo(a)pyrene, benzo(b)fluoranthene, 
and dibenzo(a,h)anthracene did not exceed the corresponding SSTLs. 

Results of the human health risk evaluation indicated that there was no unacceptable risk to 
human health based on the maximum detected concentrations ofCOCs in soil at SWMU 77. In 
addition, results of the vadose zone fate and transport modeling showed, assuming sorption, 
dispersion and biodegradation occurred, that the COCs would not reach groundwater above the 
allowable concentrations for drinking water. The risk evaluation, combined with the modeling, 
were used to determine that the NF A alternative would be protective of human health and the 
environment at the lowest cost. 

38.6.3.2 Ecological 

Based on the conclusions of the ecological risk screening, SWMU 77 did not contain any 
significant ecological component such that a formal ecological risk assessment was warranted. 

38.6.4 Other Applicable Assessments 

38.6.4.1 Surface Water 

SWMU 77 contained no surface water. 

38.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

38.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 77. 

38.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 77. 

38.7 NO FURTHER ACTION PROPOSAL 

38.7.1 Rationale 

Based on the conclusions reached in the BRA, the Phase II RFI, and the CMS, NF A has been 
recommended for SWMU 77. 
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38.7 .2 Criterion 

SWMU n, Civil Engineering 
Container Storage Area 

SWMU 77 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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39.1 SUMMARY 

SWMU 78, Fire Depanment 
Training Area No. 1 

SWMU 78, Fire Department Training Area No. 1, is located in the northeast comer of the Base, 
south of the railroad tracks and northeast of Perimeter Road. The training area is an unlined 
surface approximately 100 feet in diameter. Between 1959 and 1968, the SWMU was used 
twice monthly when approximately 300 gallons of waste oils, solvents, and fuels were poured on 
the ground surface to create fires. 

An RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended NFA at SWMU 78. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria and to proposed RCRA action levels, or by calculating site-specific health risks. The 
BRA concluded that potential impacts to human health and the environment were insignificant at 
SWMU78. 

The conclusions reached in the RI report, the BRA, and the Decision Document were consistent 
in recommending no further work at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CPR 270.42(c) is warranted for closure of this SWMU. 

39.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

39.2.1 Site Description 

SWMU 78, Fire Department Training Area No. 1, covers approximately 0.2 acres in the 
northeast comer of the Base, south of the railroad tracks and northeast of Perimeter Road 
(Figure 39-1 in Appendix A). SWMU 78 was used twice monthly from 1959 to 1968, when 
approximately 300 gallons of waste oils, solvents, and fuels were poured on the ground surface 
to create fires. 

39.2.2 Operational History 

SWMU 78 was used from 1959 to 1968 as a fire fighting training area. According to a Phase I 
IRP Records Search (CH2M Hill1983), the potential existence ofhazardous contaminants at 
Fire Department Training Area No. 1 was evaluated by reviewing existing information, including 
installation records. 

Two deep soil borings were drilled and samples were collected for chemical analyses during a 
Phase II (Stage 1) investigation in 1984 and 1985 (Radian 1986). Soil samples from this 
investigation were analyzed for oil and grease, lead, and purgeable halocarbons and aromatics to 
determine if environmental contamination had resulted from fire training exercises in the area of 
SWMU78. 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1s39.doc\11-Jui-OO /OMA 3 9-} 



SECTIOITHIR TY-NINE 
SWMU 78, Fire oeoanment 

Training Area No.1 

Fire Department Training Area No. 1 was identified as a potential SWMU by a Preliminary 
Review/Visual Site Inspection RFA conducted for USEPA at Cannon AFB (A.T. Kearney 1987). 

Surface and subsurface samples were collected and analyzed during the RI conducted for 18 
IRP/SWMU sites at Cannon AFB in 1991 (W-C 1992). Surface and subsurface samples were 
collected for chemical and/or geotechnical analyses to evaluate the nature and extent of any 
potential contamination in this area. 

39.3 LAND USE 

39.3.1 Current 

The area once occupied by SWMU 78 is now an open field covered with prairie grass. It is 
possible to discern the general area of this SWMU because of the earthen berm that still 
surrounds it, the abundance of aluminum slag visible on the ground surface, and the sparse 
vegetative cover in this area. 

39.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the facility 
will remain active for the foreseeable future. However, SWMU 78 has been inactive since 1968. 
Use classification will continue to remain industrial in nature. 

39.4 INVESTIGATIVE ACTIVITIES 

39.4.1 Summary 

A Phase I IRP Records Search (CH2M Hill 1983) evaluated the potential existence of hazardous 
contaminants at Fire Department Training Area No. 1 by reviewing existing information, 
including installation records. Two deep soil borings were drilled and samples were collected 
for chemical analyses during a Phase II (Stage 1) investigation (Radian 1986). Based on the date 
of the Phase II investigation, the analyses performed (i.e., oil and grease and purgeable organics), 
and the lack of significant results from the Phase II, this investigation is not discussed in further 
detail below. A Preliminary ReviewNisual Site Inspection RFA identified Fire Department 
Training Area No. 1 as a potential SWMU (A.T. Kearney 1987). Soil borings were drilled and 
surface samples were collected during the RI conducted at 18 IRP/SWMU sites in 1991 (W-C 
1992). 

39.4.2 Investigation #1: Remedial Investigation (RI) of 18 IRP/SWMU Sites 

39.4.2.1 Non-Sampling Data Collection 

In addition to the field investigation and data collection effort, the RI also included the 
performance of a BRA on the analytical data from SWMU 78. The BRA is addressed as 
Investigation #2 in Section 39.4.3 below. 
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39.4.2.2 Sampling Data Collection 

SWMU 78, Fire Depanment 
Training Area No. 1 

Two soil borings were drilled and samples were originally collected for chemical and 
geotechnical analyses during the RI (Figure 39-1 in Appendix A). Subsurface soil samples were 
collected from both borings at depth intervals ranging from 4 to 100 feet. The boring locations 
and total depths were chosen to evaluate the nature and extent of potential hazardous 
contaminants in the area ofSWMU 78. Samples were selected for analyses from varying depth 
intervals to provide a cross-section profile of the Fire Department Training Area No. 1. 

Soil samples collected at depths of 4, 10, 20, 30, 40, 50, 60, 70, 75, and 100 feet were analyzed 
for TCL VOCs and SVOCs, TAL metals, PCBs, pesticides, and TPH. In addition, all samples 
collected from one boring, plus samples collected at depths of 80 and 90 feet in the same boring, 
were only analyzed for TOC. Samples were also collected at depths of 35 and 75 feet in one 
boring and samples were collected at depths of 14, 55, and 90 feet in the second boring for 
geotechnical gradation analysis. 

One additional boring was drilled and sampled because the laboratory missed the holding times 
for the TCL VOCs and/or TPH. The samples, collected from this boring to depths of 100 feet, 
were analyzed for TCL VOCs and/or TPH, depending on which holding times had been missed 
for each boring. 

Six surface samples were also collected from locations near each of the borings, from three 
additional locations within the SWMU boundary, and from one location outside the SWMU 
boundary, at depth intervals of 0 to 0.5 feet. Surface sample locations were selected based on the 
presence of sparse vegetation, noticeable debris, or visible staining. 

Six additional surface samples were also collected because the laboratory missed the holding 
times for the TCL VOCs and/or TPH. These surface samples were analyzed for TCL VOCs 
and/or TPH, depending on which holding times had been missed for each sample. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

39.4.2.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

39.4.2.4 Results and Conclusions 

With the exception of acetone, none of the TAL VOCs were detected in any of the samples 
collected during the RI. However, acetone is a common laboratory contaminant, and its 
detection was attributed to laboratory contamination. 
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With the exception of two phthalate compounds, none of the TAL SVOCs were detected in any 
of the samples collected during the RI. However, phthalates are common plasticizers, and the 
detection of these compounds was also attributed to laboratory contamination. 

The pesticide 4,4-DDD was detected in surface samples at a maximum concentration of 
2,000 Jlg/kg, and was detected in subsurface samples from one boring at a maximum depth of 
12 feet. The pesticide 4,4-DDE was also detected in surface samples at a maximum 
concentration of 110 Jlg/kg. The detection of these pesticides was attributed to the possible 
presence of pesticides in the fuel mixtures used in past fire training exercises, or the possibility 
that pesticides were applied to the SWMU to ward off pests during training activities. The high 
soil/water partition coefficient for pesticides (USEP A 1979) indicates that these compounds have 
been retained on soil particles, thus retarding their migration to deeper soils. 

TPH was detected in surface samples at a maximum concentration of 4,080 mg/kg, and was 
detected in one subsurface sample at a depth of 4 feet. 

Lead and zinc were detected in surface samples at maximum concentrations of 529 mg/kg and 
829 mg/kg, respectively. Lead was also detected in subsurface samples at a concentration of 
25.0 mg/kg at a depth of20 feet in one boring. These results correlate with the results of the 
Phase II investigation that detected lead at concentrations as high as 28 mg/kg at depths of 47.5 
to 48.6 feet (Radian 1986). All other metals detected were found at concentrations comparable 
to regional background levels (W-C 1997a) and were attributed to natural soil conditions in this 
area. The results of this investigation are shown in Tables 39-la, 39-lb, 39-lc, and 39-ld in 
Appendix B. 

39.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 IRP/SWMU Sites 

39.4.3.1 Non-Sampling Data Collection 

No additional non-sampling data was collected as part of the BRA. However, a human health 
and ecological risk assessment that considered both present and future potential receptors, and all 
appropriate exposure pathways, was performed on the data collected during the RI. 

39.4.3.2 Sampling Data Collection 

No sampling data was collected during the BRA. However, the BRA was included in the RI 
report. The RI was addressed as Investigation #1 in Section 39.4.2 above. 

39.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 
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39.4.3.4 Results and Conclusions 

SWMU 78, Fire Depanment 
Training Area No. 1 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization of risk at SWMU 78. Potential receptors at this SWMU for human 
health risks included current and future maintenance workers at the SWMU. Potential 
construction workers and residents were eliminated as receptors because this SWMU is less than 
0.5 acres in size (the minimum plot size judged to be reasonable for major excavation and future 
construction of residential homes). In addition, trespassers and off-site residents/workers were 
also eliminated because of the low frequency and duration of exposure associated with these 
potential receptors. 

Based on site conditions at SWMU 78, the most significant exposure pathways include 
inhalation of fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion 
or dermal absorption of chemicals from soil. Human receptors for this pathway were identified 
as adult, general-duty or ground maintenance workers. 

The COCs identified for SWMU 78 included metals, VOCs, and pesticides. As shown in Table 
39-2a in Appendix B, the average exposures and reasonable maximum exposures (RME) for all 
hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's level 
of concern (1.0) for noncarcinogenic effects. This indicated that no unacceptable risk of 
noncarcinogenic effects was expected at SWMU 78. 

Corrective action levels are presented in Tables 39-2b and 39-2c in Appendix B. The total 
carcinogenic risk (i.e., the risk for all pathways combined) for average exposures and RME of 
workers at SWMU 78 were 1.7 x 10-11 and 8.9 x 10-10

, respectively. Both ofthese risks fell 
below the USEPA's target risk range (1 x 10-4 to 1 x 10-6) for carcinogenic effects at Superfund 
sites (USEP A 1989). This indicated that no unacceptable risk of carcinogenic effects was 
expected at SWMU 78. 

The maximum concentration of lead detected at SWMU was 529 mglk:g in surficial soil. The 
surface soil lead 95 percent upper confidence limit for the SWMU 78 risk assessment area was 
calculated as 411 mg/kg, a number that fell below the USEP A interim guidance for residential 
soil lead cleanup levels (500 to 1,000 mglk:g). Therefore no unacceptable risk was expected due 
to the presence of lead at this SWMU. 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, metals (including lead and zinc) were the only COCs discussed in the 
ecological risk assessment that were also detected at SWMU 78. Potential risk from metals in 
soil to biota was considered greatest through direct exposure of small mammals and other 
ground-dwelling organisms. Based on the calculated toxicity values for incidental soil ingestion, 
it was determined that none of the COC metals (including lead and zinc) pose a risk to small 
mammalian populations. 
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Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended for this 
SWMU. 

39.5 SITE CONCEPTUAL MODEL 

39.5.1 Nature and Extent of Contamination 

Organic COPCs at this SWMU consist of the pesticides 4,4-DDD and 4,4-DDE, and TPH. 
Analytical data suggest that these COPCs are present in surficial soils throughout SWMU 78. It 
does not appear that soils below 4 to 6 feet in depth have been significantly impacted, although a 
concentration of 14 )lglkg was reported for 4,4-DDD at a depth of 10 to 12 feet in one boring. 
The high soil/water partition coefficient for pesticides indicates that these compounds will be 
retained on soil particles, thus retarding their migration into deeper soils. Lead and zinc are 
metals of potential concern in surficial soils throughout this SWMU. In addition, lead is also a 
potential concern at depths of 4 to 20 feet in the areas of two borings that were drilled at 
SWMU78. 

39.5.2 Environmental Fate 

Based on site conditions at SWMU 78, applicable exposure pathways include inhalation of 
fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal 
absorption of chemicals from soil. All hazard indices for subchronic and chronic exposures to 
site COCs fell below the USEP A's level of concern (1.0) for noncarcinogenic effects. In 
addition, the total carcinogenic risk for workers at SWMU 78 fell below the USEPA's target risk 
range (1 x 10-4 to 1 x 10-6

). The surface soil lead 95 percent upper confidence limit was 
calculated at a concentration that fell below the USEP A guidance for residential soil lead. The 
BRA indicated that no unacceptable risk was expected at SWMU 78. 

Potential risks from the COCs lead and zinc in soil to biota were calculated, and it was 
determined that neither of these COC metals pose a risk to small mammalian populations. 
Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur, and thus no risk of exposure 
via the groundwater pathway. 

39.6 SITE ASSESSMENTS 

39.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 78. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NFA was recommended for SWMU 78. 
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39.6.2 Screening Assessments 

39.6.2.1 Human Health 

SWMU 78, Fire Depanment 
Training Area No.1 

The COPCs identified for SWMU 78 included metals, VOCs, and pesticides. These chemicals 

were initially screened by comparing their detected concentrations to RFI criteria and proposed 

RCRA action levels. The comparison identified lead, zinc, TPH, 4,4-DDD, and 4,4-DDE as 

COCs. All COCs were subjected to a quantitative characterization of risk. 

39.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 

covered by the RI report. The ecological risk assessment addressed each chemical that was 

detected in the soils at Cannon AFB at concentrations determined to exceed background levels 

(W-C 1997a). Lead and zinc were the only COPCs detected at SWMU 78 that were addressed 

by the ecological risk assessment. Both lead and zinc were considered COCs based on a 

comparison to applicable screening criteria. 

39.6.3 Risk Assessments 

39.6.3.1 Human Health 

Potential receptors for human health risks included current and future maintenance workers at 

the SWMU. Potential construction workers and residents were eliminated as receptors because 

this SWMU is less than 0.5 acres in size (the minimum plot size judged to be reasonable for 

major excavation and future construction of residential homes). In addition, trespassers and 

off-site residents/workers were also eliminated because of the low frequency and duration of 

exposure associated ~ith these potential receptors. 

Based on site conditions at SWMU 78, the most significant exposure pathways include 

inhalation of fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion 

or dermal absorption of chemicals from soil. Human receptors for this pathway were identified 

as adult, general duty or ground maintenance workers. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 

level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 

workers at SWMU 78 fell below the USEPA's target risk range (1 x 10-4 to 1 x 10-6). This 

indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected at 

SWMU78. 

39.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 

small mammals and other ground-dwelling organisms. Based on the maximum metal 

concentrations detected at all 18 SWMUs addressed by the RI, and based on the calculated 

toxicity values for incidental soil ingestion, none of the COC metals (including lead and zinc) 
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SECTIOIITHIR TY-NINE 
SWMU 78, Fire Oepanment 

Training Area No. 1 

were considered to pose a significant risk to small mammalian populations. Based on the results 
ofthe BRA, NFA was recommended for SWMU 78. 

39.6.4 Other Applicable Assessments 

39.6.4.1 Surface Water 

SWMU 78 contained no surface water. 

39.6.4.2 Groundwater 

Groundwater at SWMU 78 has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

39.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 78. 

39.6.4.4 Other 

A Phase I IRP Records Search (CH2M Hill1983) evaluated the potential existence of hazardous 
contaminants at Fire Department Training Area No. 1 by reviewing existing information, 
including installation records. 

Two deep soil borings were drilled and samples were collected for chemical analyses during a 
Phase II (Stage 1) investigation (Radian 1986). 

A Preliminary ReviewNisual Site Inspection RF A identified Fire Department Training Area 
No. 1 as a potential SWMU (A.T. Kearney 1987). 

No other assessments have been conducted in the area of SWMU 78. 

39.7 NO FURTHER ACTION PROPOSAL 

39.7 .1 Rationale 

Based on the conclusions reached in the RI and the BRA, NF A has been recommended for 
SWMU78. 

39.7.2 Criterion 

SWMU 78 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOIFOR TY SWMU 79, Underground Storage Tank 

40.1 SUMMARY 

An RFA (A.T. Kearney 1987) describes SWMU 79, Underground Storage Tank, as a 
2,000-gallon UST located at Fire Department Training Area No. 1 (SWMU No. 78). However, a 
thorough records search and several personnel interviews have failed to document the existence 
of this tank. This SWMU cannot be located or does not exist. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure of this SWMU. 

40.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

40.2.1 Site Description 

Refer to summary in Section 40.1 above. 

40.2.2 Operational History 

Refer to summary in Section 40.1 above. 

40.3 LAND USE 

40.3.1 Current 

Refer to summary in Section 40.1 above. 

40.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. Use classification will continue to remain industrial 
in nature. 

40.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 79 have been performed. 

40.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 79 has never been the subject of a conceptual model. 

40.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 79. 
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SECTIINFO R TY SWMU 79, Underground Storage Tank 

40.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 79. 

40.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 79. 

40.6.3 Other Applicable Assessments 

40.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 79. 

40.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 79 contained no means for groundwater discharges to occur. 

40.6.3.3 Underground Storage Tanks (USTs) 

There is no record, other than the RF A, of any storage tanks, either underground or aboveground, 
in the area ofSWMU 79. 

40.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 79. 

40.7 NO FURTHER ACTION PROPOSAL 

40.7.1 Rationale 

Because a thorough records search and several personnel interviews failed to document the 
existence of this tank, and because the site was eventually removed from the SWMU list when 
USEP A Region VI approved the Appendix II, Phase I RFI Work Plan in March 1992, NF A is 
recommended for SWMU 79. 

40.7.2 Criterion 

SWMU 79 is proposed for NF A based on NMED NF A Criterion 1: This SWMU cannot be 
located or does not exist. 
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SECTIIIFORTY-ONE SWMU 81, Solvent Disposal Site 

41.1 SUMMARY 

SWMU 81, Solvent Disposal Site, was first identified in the 1983 IRP Phase I Records Search 
(CH2M Hill1983) as two empty drums labeled "trichloroethylene" lying on the ground. The 
drums had been positioned in such a way that they would have drained into a shallow pit. The 
site was located approximately 300 feet east of Fire Training Area No. 1 and approximately 
100 feet south of the north installation fence. The site could not be located during the 
preparation of the RFA in 1987 (A.T. Kearney 1987) or during the site visit performed as part of 
the preparation of the Appendix I, Phase I RFI Work Plan (Lee Wan and Associates 1990). 

Because SWMU 81 cannot be located or does not exist, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

41.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

41.2.1 Site Description 

Refer to summary in Section 41.1 above. 

41.2.2 Operational History 

Refer to summary in Section 41.1 above. 

41.3 LAND USE 

41.3.1 Current 

Refer to summary in Section 41.1 above. 

41.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 81 could not be located during 
the preparation ofRFA in 1987, or during the site visit performed as part of the preparation of 
the Appendix I, Phase I RFI Work Plan. Use classification will continue to remain industrial in 
nature. 

41.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 81 have been performed. 

41.5 SITE CONCEPTUAL MODEL 

SWMU 81 has never been the subject of a conceptual model. 
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SECTIOIFORTY -ONE SWMU 81, Solvent Disposal Site 

41.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 81. 

41.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 81. 

41.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 81. 

41.6.3 Other Applicable Assessments 

41.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 81. 

41.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 81 contained no means for groundwater discharges to occur. 

41.6.3.3 Underground Storage Tanks (USTs) 

There is no record, other than the RF A, of any storage tanks, either underground or aboveground, 
associated with SWMU 81. 

41.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 81. 

41.7 NO FURTHER ACTION PROPOSAL 

41.7.1 Rationale 

Because SWMU 81 could not be located during the preparation ofthe RFA in 1987, or during 
the site visit performed as part of the preparation of the Appendix I, Phase I RFI Work Plan, 
NFA is recommended for SWMU 81. 

41.7.2 Criterion 

SWMU 81 is proposed for NF A based on NMED NF A Criterion 1: This SWMU cannot be 
located or does not exist. 
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SECTIOIFORTY-TWO SWMU 82, landfill No. 2 

42.1 SUMMARY 

SWMU 82, Landfill No.2, has been listed as an Appendix I site. An RFI of Landfill No.2 (W-C 
1993) found elevated levels of seven metals and 13 organic compounds, including one VOC and 
one PCB, in the area ofSWMU 82. Based on the results of a BRA performed as part ofthis 
investigation, the recommendation of a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

42.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

42.2.1 Site Description 

Landfill No.2 (SWMU 82) is an inactive, unlined, cut-and-fill landfill occupying approximately 
15 acres in the northeast comer of Cannon AFB (Figure 42-1 in Appendix A). This essentially 
flat SWMU slopes gently to the northwest. Based on a review of historical aerial photographs, 
Landfill No.2 was found to consist of two distinct portions. The first (eastern) portion trended 
in a north-south direction, and the second (western) portion trended in an east-west direction 
(W-C 1993). 

42.2.2 Operational History 

Landfill No.2 accepted wastes from 1946 to 1947 and from 1952 to 1959. The temporary period 
of inactivity occurred while Cannon AFB was on deactivated status. The landfill's operation 
apparently consisted of placing waste in trenches and burning it before burying it. The site 
reportedly received domestic solid wastes and shop wastes, which included waste oils and 
solvents, paint strippers and thinners, outdated paint, pesticide containers, and various empty 
cans and drums (Radian 1986). 

During a 1985 IRP Phase II Investigation, Radian drilled and sampled five soil borings in the 
area of Landfill No.2. The area of this SWMU was investigated due to its proximity to the Base 
boundary, due to its proximity to a Base drinking water well, and due to records of past 
hazardous waste disposal in this landfill. 

42.3 LAND USE 

42.3.1 Current 

The site of Landfill No.2 is currently a vacant, grass-covered field that is no longer in use. 
Grounds maintenance contractors mow the field approximately once per month for a few hours, 
six months of the year. In addition, electrical maintenance personnel travel a road located in the 
northwest comer of the western portion of the landfill to check nearby surface utilities. Base 
personnel travel through this area for approximately 5 to 10 minutes, twice a week, all year long. 
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SECTIONFOR TY-TWO SWMU 82, Landfill No. 2 

42.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, the area is currently vacant and is only 

occupied during maintenance activities. Use classification will continue to remain industrial in 

nature. 

42.4 INVESTIGATIVE ACTIVITIES 

42.4.1 Summary 

The RFI of Landfill No.2 (W-C 1993) found elevated levels of seven metals and 13 organic 

compounds, including one VOC and one PCB, in the area of SWMU 82. The BRA performed as 

part of this investigation indicated that this SWMU poses no unacceptable risk to human health. 

42.4.2 Investigation #1: RCRA Facility Investigation Report for Landfill No. 2 
(SWMU 82) 

42.4.2.1 Non-Sampling Data Collection 

The RFI included a BRA performed using the results of this investigation. The BRA assessment 

indicated that there is no unacceptable risk to human health from this SWMU (W -C 1993). 

42.4.2.2 Sampling Data Collection 

An RFI was performed at SWMU 82 to determine whether a release of landfill-related chemicals 

had occurred. An electromagnetic geophysical survey was completed using a Geonics EM -31. 

The results ofboth surveys were interpreted, and the anomalies encountered were determined to 

be indicative of the presence of landfill cells. 

Based on these results, a subsurface soil investigation was designed. A trench approximately 

28 feet long, 8 feet wide, and 7 feet deep was dug to investigate an area that appeared to be a 

landfill cell based on the results of the geophysical survey. After the landfill's cap was removed, 

landfilled materials were excavated and a field screening was performed using an organic vapor 

analyzer (OVA). No OVA readings above background levels (W-C 1997a) were detected, so the 

landfilled materials and the clay cap were replaced. 

In addition, 27 borings were drilled and subsurface soil samples from 15 ofthe borings were 
collected and submitted for chemical analyses. The borings were advanced to depths ranging 

from 75.5 to 76 feet below the surface to determine the vertical extent of any potential 

contamination. Target analytes for the 120 samples collected from the 15 analytical borings 
included TCL VOCs and SVOCs, pesticides/PCBs, and TAL metals. In addition, samples were 

also analyzed for TPH and TOC. 
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Five surface samples were also collected from depths ofO to 0.5 feet below ground surface and 

analyzed for TCL VOCs and SVOCs, pesticides/PCBs, and TAL metals. Geotechnical gradation 

analysis was also performed on 44 subsurface soil samples and one surface soil sample. 

42.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the RFI 

QAPP. Therefore, no data gaps existed after the completion of the RFI. 

42.4.2.4 Results and Conclusions 

One VOC (toluene), two SVOCs (pyrene and pentachlorophenol), one herbicide (MCPP), one 

pesticide ( 4,4'-DDT), and one metal (barium) were detected at concentrations of potential 

concern during the RFI at Landfill No. 2. All other compounds detected were excluded from 

concern because they were detected below the associated background levels (W-C 1997a) in the 

case of metals, because they were considered to be a laboratory contaminant in the case of 

organic compounds, or because did not have risk screening criteria. Results of this investigation 

are presented in Table 42-la and 42-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater was greater than 

250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 

being transported significantly in a vertical direction beneath the SWMU. 

The landfill material encountered during the RFI included construction debris and domestic 

waste. No liquid wastes or soils saturated with liquid wastes were encountered during the field 

activities. 

Based on the results of a BRA performed as part of this investigation, the RFI report 

recommended NFA for SWMU 82. 

42.5 SITE CONCEPTUAL MODEL 

42.5.1 Nature and Extent of Contamination 

Fifteen analytical soil borings, to depths ranging from 75.5 to 76 feet, were installed during the 

RFI at Landfill No. 2 to effectively delineate the extent of contamination at SWMU 82. 

Chemical analyses detected elevated concentrations of metals and organic compounds in 

subsurface soil samples collected during the RFI. 

Thirteen metals (aluminum, barium, cadmium, calcium, chromium, cobalt, copper, lead, 

magnesium, nickel, potassium, silver, and zinc) were detected in surface and/or subsurface 

samples at concentrations that exceeded the associated background levels (W-C 1997a). 

Generally, the concentrations of the detected metals decreased with depth. However, in 

instances when the concentrations of some metals increased (at approximately 14 to 34 feet), the 

trend appeared to coincide with the increased presence of caliche and calcium carbonate 
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SECTIONFORTY-TWO SWMU 82, Landfill No. 2 

cemented sands. The fact that the increased concentrations of metals were detected in borings 
drilled both within and outside of the landfill cells indicates that the metals were most likely 
naturally occurring. 

Toluene was the only VOC detected in concentrations that exceeded the reporting limits. The 
highest concentration of toluene detected was 35 Jlglkg at a depth of 34 feet. 

Numerous SVOCs were detected during the RFI. Generally, the SVOCs were detected at depths 
ranging from 14 to 40 feet. 

Two pesticides (4,4'-DDE and 4,4'-DDT) were detected in four surface samples. However, the 
concentrations detected were relatively low, and no pesticides were detected in the subsurface 
samples. Therefore, it appears that the presence of pesticides at SWMU 82 is most likely related 
to pesticide applications at the surface and not to landfill activities. 

The PCB Aroclor 1254 was detected above the reporting limit (RL), at a concentration of 
360 Jlg/kg, in one subsurface sample collected from a depth of39 feet. 

TPH were detected in one subsurface sample, at a concentration of 967.2 mg/kg, in one 
subsurface sample collected from a depth of 18 feet. 

Groundwater at SWMU 82 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

42.5.2 Environmental Fate 

Contaminants encountered at Landfill No. 2 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air
volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 
contaminants off site; leaching- through the vadose zone; and groundwater- movement via 
groundwater flow. 

Based on the general subsurface characteristics at SWMU 82, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. The potential for metals to precipitate in the subsurface, 
thus limiting downward migration in the vadose zone, is evidenced by the caliche layers 
encountered in the borings drilled during the RFI. 

Toluene is likely to be relatively too highly mobile in subsurface soil and is not likely to persist 
for long periods oftime due to high vapor pressure, high volatilization potential, and a high 
biodegradation rate. 

The SVOCs detected are likely to be relatively immobile due to low vapor pressures, low water 
solubilities, and tendencies to adsorb to clays. In addition, these compounds have moderate to 
low biodegradation rates. 

IJRS Greiner Woodward Clyde \IOMA3\WP-FILESIM9602\nnlhswa_nfrap\rev1\nfrap1 s42.docl 11-Jul-00 /OMA 4 2-4 
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The PCB compound detected in one subsurface sample and the two pesticides detected at the 
surface are likely to persist in the environment due to their extremely low vapor pressures, low 
water solubilities, and tendencies to readily adsorb to soil. These compounds also have low 
biodegradation rates. 

42.6 SITE ASSESSMENTS 

42.6.1 Summary 

A BRA was conducted based on the results of the RFI. The results of the BRA are discussed 
below. 

42.6.2 Screening Assessments 

42.6.2.1 Human Health 

A human health risk screening was performed for Landfill No.2 to determine whether chemicals 
detected in soils at the site may pose an unacceptable risk to human health. Detected chemicals 
were evaluated based on detection frequency, comparison with background data, and availability 
of toxicity data. The results of this evaluation found elevated levels of seven metals and thirteen 
organic compounds, including one VOC and one PCB, in the area ofSWMU 82. Many ofthe 
COCs were P AHs that were most likely derived from the practice of burning trash prior to 
landfilling it, or from decaying wood, rather than from the presence of hazardous materials in 
Landfill No. 2. 

Maximum concentrations of the detected chemicals were compared to applicable RCRA Action 
Levels. RCRA Action Levels are highly conservative screening values used to assess whether a 
formal, site-specific risk assessment is warranted; therefore, the results overestimate the actual 
hazard/risk and the site. Based on the results of the screening, only one ofthe COCs, 
benzo(a)pyrene, slightly exceeded the corresponding RCRA Action Level for soil. However, 
based on this compound's small exceedance ofthe action level, the limited areal extent of its 
detection, and the low likelihood of chronic exposure, benzo(a)pyrene was not considered to be a 
significant concern at SWMU 82. 

Based on the results of the human health risk screening, chemicals detected in soils at Landfill 
No. 2 do not pose an unacceptable risk to human health. 

42.6.2.2 Ecological 

The ecological screening assessment focused on the potential for adverse effects to occur to 
selected indicator species (chemical receptors) from environmental stressors (COCs). Small 
mammals, specifically ground-dwelling rodents, were chosen as the indicator species for 
SWMU 82. 

Based on the potential for terrestrial organism exposure, only two of the compounds detected 
during the RFI were considered COCs. These two chemicals, pyrene and toluene, were the only 
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SWMU-related chemicals detected at the surface in concentrations of potential concern. The 
doses ofpyrene and toluene that a ground-dwelling rodent would be exposed to by incidental soil 
ingestion is much lower than the corresponding chronic reference doses of these chemicals, 
indicating no risk to the indicator species. In addition, although P AHs (including pyrene) may 
bioaccumulate rapidly, they are also quickly metabolized and eliminated from an organism. 
Toluene biodegrades rapidly. Therefore, bioaccumulation ofpyrene or toluene is not considered 
an important fate process that would put higher trophic predatory organisms at risk. 

Based on the results of the ecological screening, chemicals detected in soils at Landfill No.2 do 
not pose an unacceptable risk to the environment. 

42.6.3 Risk Assessments 

42.6.3.1 Human Health 

A formal human health risk assessment was not warranted at SWMU 82. 

42.6.3.2 Ecological 

A formal ecological risk assessment was not warranted at SWMU 82. 

42.6.4 Other Applicable Assessments 

42.6.4.1 Surface Water 

SWMU 82 contained no surface water. 

42.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

42.6.4.3 Underground Storage Tanks (USTs) 

There is no record of any storage tanks, either underground or aboveground, in the area of 
SWMU82. 

42.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 82. 

42.7 NO FURTHER ACTION PROPOSAL 

42.7.1 Rationale 

Based on the conclusions reached in the RFI, NF A has been recommended for SWMU 82. 
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42.7.2 Criterion 

SWMU 82 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIINFORTY-THREE SWMU 83, Sump 

43.1 SUMMARY 

SWMU 83, Sump, has been listed as an Appendix II site. A Phase I RFI of the Appendix II sites 
(LRL 1993) detected elevated levels ofTRPH in the area ofSWMU 83. The results of a limited 
risk assessment, performed as part of this investigation, indicated minimal or no risk to human 
health or the environment from SWMU 83. 

A Phase II RFI of the Appendix II sites (W-C 1997c) also found elevated levels of 14 organic 
compounds, nine ofwhich were PARs, and one metal in the area ofthis SWMU. However, the 
report documenting this investigation noted that none of the concentrations of the chemicals 
detected at SWMU 83 posed an unacceptable human health risk. The Phase II RFI report 
recommended no further investigation at this site. 

The conclusions reached in the Phase I and Phase II RFis were consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

43.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

43.2.1 Site Description 

SWMU 83, Sump, was located approximately 90 feet northwest ofBuilding 120 (Figure 43-1 in 
Appendix A). The depth to the former sump, which had been constructed in a 12- by 14-foot 
concrete pad, is unknown (W-C 1997c). A portion of the sump's former location has been 
paved. Historically, the sump received rainwater, wash water, and dilute waste oil runoff from 
flight line operations. 

43.2.2 Operational History 

The installation date and initial use date of SWMU 83 are unknown. The sump was removed in 
1993. Historically, the sump received rainwater, wash water, and dilute waste oil runoff from 
flight line operations. A portion of the sump's former location is currently paved. 

43.3 LAND USE 

43.3.1 Current 

The sump has been removed, and a portion of the sump's former location is currently paved. 

43.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the sump was removed in 1993. Use 
classification will continue to remain industrial in nature. 
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43.4 INVESTIGATIVE ACTIVITIES 

43.4.1 Summary 

A Phase I RFI of the Appendix II sites (LRL 1993) found elevated levels ofTRPH in the area of 
SWMU 83. A Phase II RFI of the Appendix II sites (W-C 1997c) also detected elevated levels 
of 14 organic compounds and one metal in the area of this SWMU. 

43.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix II SWMUs -
Phase I 

43.4.2.1 Non-Sampling Data Collection 

The Phase I RFI included a limited risk assessment performed using the results of this 
investigation. The limited risk assessment indicated minimal or no risk to human health or the 
environment from this SWMU (LRL 1993). 

43.4.2.2 Sampling Data Collection 

During the Phase I RFI, three soil borings were drilled and sampled to a depth of 10 feet at 
SWMU 83 to determine whether a release of SWMU-related chemicals had occurred from the 
sump (Figure 43-1 in Appendix A). Soil samples collected were analyzed for TCL VOCs, 
cyanide, TAL metals, and TRPH. TRPH was detected at the surface in all three borings, and at 
the 2.5-foot and 5-foot depth intervals in two of the three borings. A maximum concentration of 
5,000 ppm was detected at a depth of2.5 feet. Aluminum, iron, nickel, potassium, zinc, copper 
and manganese were all detected in low concentrations in surface and subsurface samples from 
each of the three soil borings. 

43.4.2.3 Data Gaps 

Sufficient data was collected during the Phase I RFI to complete a limited risk assessment for 
SWMU 83, and to reach the conclusion that this SWMU posed minimal or no risk to human 
health or the environment. Therefore, no data gaps existed after the completion of the Phase I 
RFI. 

43.4.2.4 Results and Conclusions 

TRPH was detected at elevated concentrations in samples collected from the surface and 
subsurface of all three Phase I borings drilled in the area of SWMU 83. Metals were detected at 
low concentrations in all three borings. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater was greater than 
250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. 
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The results of a limited risk assessment, performed as part of this investigation, indicated 
minimal or no risk to human health or the environment from SWMU 83. The results of this 
investigation are presented in Tables 43-1 a and 43-1 b in Appendix B. 

43.4.3 Investigation #2: RFI, Appendix II SWMUs - Phase II 

43.4.3.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to evaluate whether a release of SWMU-related chemicals 
had occurred as a result of spillage or leakage from the sump that could pose a significant risk to 
human health or the environment. In addition, the Phase II RFI included a risk screening to 
verify whether the recommendation of NF A based on the Phase I RFI was appropriate for 
SWMU 83, and characterized the vertical extent of contamination in this area. 

43.4.3.2 Sampling Data Collection 

A Phase II RFI was performed at SWMU 83 to determine whether a release ofSWMU-related 
chemicals had occurred from the sump. Two borings were advanced to depths of 25 feet below 
the surface and samples were collected and analyzed to determine the vertical extent of any 
potential contamination. Target analytes for samples from the three borings included VOCs, 
SVOCs, TAL metals, and TRPH. 

43.4.3.3 Data Gaps 

During the Phase II RFI, two borings were drilled instead of three, the number listed in the Final 
Work Plan Addendum (W-C 1994). The third boring could not be drilled due to the presence of 
overhead hazards. The data quality was deemed to be sufficient to meet the objectives of the 
Phase II RFI. Therefore, no data gaps existed after the completion of the Phase II RFI. 

43.4.3.4 Results and Conclusions 

Fourteen organic compounds were detected during the Phase II RFI. In addition, one metal, 
cadmium, was detected at a maximum concentration that exceeded the background level for soils 
(W-C 1997a) in the area ofSWMU 83. However, the maximum concentration of only one 
compound, benzo(a)pyrene, slightly exceeded the associated RBC. Based on the results of the 
Phase II RFI at SWMU 83, the vertical extent of contamination has been adequately assessed and 
potential impacts to groundwater were considered low. The results of this investigation are 
presented in Tables 43-2a and 43-2b in Appendix B. 

Because there were no unacceptable health risks associated with SWMU 83, the Phase II RFI 
recommended that no further investigation was necessary for this SWMU. 
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43.5 SITE CONCEPTUAL MODEL 

43.5.1 Nature and Extent of Contamination 

Five borings, three to a depth of 10 feet and two to a depth of 25 feet, were installed during the 
two phases of the RFI to effectively delineate the extent of contamination at SWMU 83. 
Chemical analyses detected concentrations of metals and organic compounds, including TRPH, 
at concentrations of potential concern in samples collected during the Phase I and Phase II RFis 
conducted at SWMU 83. 

Groundwater at SWMU 83 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

43.5.2 Environmental Fate 

Because there were no unacceptable health risks associated with SWMU 83, the fate and 
transport of contaminants in the vadose zone was not modeled as part of the Phase II RFI. 

43.6 SITE ASSESSMENTS 

43.6.1 Summary 

A limited risk assessment and a risk screening were conducted as part of the Phase I and II RFis, 
respectively. The results of the limited risk assessment and risk screening are discussed below. 

43.6.2 Screening Assessments 

43.6.2.1 Human Health 

The results of a limited risk assessment, performed as part of the Phase I RFI, indicated minimal 
or no risk to human health from SWMU 83. The results of the Phase II RFI at SWMU 83 
showed no evidence that a significant chemical release, posing an unacceptable human health 
risk for any potential exposure pathway, had occurred at this SWMU. 

43.6.2.2 Ecological 

The former sump located at SWMU 83 has been removed and the area has been partially paved. 
Based on this, SWMU 83 did not contain any significant ecological component such that a 
formal ecological risk assessment was warranted. However, the results of a limited risk 
assessment, performed as part of Phase I RFI, indicated minimal or no risk to the environment 
from SWMU 83. 
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43.6.3 Risk Assessments 

43.6.3.1 Human Health 

The results of a limited risk assessment, performed as part of the Phase I RFI, indicated minimal 

or no risk to human health from SWMU 83. The results of the Phase II RFI at SWMU 83 

showed no evidence that a significant chemical release, posing an unacceptable human health 

risk for any potential exposure pathway, had occurred at this SWMU. As such, a formal risk 

assessment was not warranted for SWMU 83. 

43.6.3.2 Ecological 

Based on the conclusions of the ecological risk screening, SWMU 83 did not contain any 

significant ecological component such that a formal ecological risk assessment was warranted. 

43.6.4 Other Applicable Assessments 

43.6.4.1 Surface Water 

S WMU 83 contained no surface water. 

43.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet, as such this 

SWMU contained no means for groundwater discharges to occur. 

43.6.4.3 Underground Storage Tanks (USTs) 

There is no record, other than the RF A, of any storage tanks, either underground or aboveground, 

associated with SWMU 83. 

43.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 83. 

43.7 NO FURTHER ACTION PROPOSAL 

43.7 .1 Rationale 

Based on the conclusions reached in the Phase I and Phase II RFis, NF A has been recommended 

for SWMU 83. 

43.7 .2 Criterion 

SWMU 83 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 
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available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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44.1 SUMMARY 

SWMU 85, Stormwater Collection Point, has been listed as an Appendix I site. The IRP Phase II 
investigation (Radian 1986) of the Stormwater Collection Point investigated potential soil 
contamination in the area of SWMU 85. The IRP Phase II detected potentially significant 
concentrations of metals, including barium, chromium, lead, mercury, selenium, and zinc, in 
three near-surface soil samples collected from SWMU 85. 

The Final IRP RI of the Stormwater Collection Point (Walk, Haydel1990) included drilling and 
sampling of eight soil borings in the area of SWMU 85. Barium, mercury, and selenium were 
detected in several of the samples at slightly elevated concentrations exceeding the area 
background levels (W-C 1997a). However, these elevated concentrations were all within the 
ranges typical of soils. Therefore, the RI concluded that "no adverse impact to public health or 
the environment is expected from [SWMU 85] conditions and no further study or action is 
required," (Walk, Haydel1990). 

In addition, an RFI Field Sampling Plan (Lee Wan 1990), which agreed with the conclusions in 
the RI and did not propose any additional sampling, was accepted by USEP A. 

Finally, these findings were summarized in the RFI Activities Phase II to Appendix I SWMUs 
Supplemental RFI Report (W-C 1995). 

Based on the conclusions ofthe RI and the implicit acceptance of no further investigation at this 
SWMU by USEP A, the recommendation of a Class 3 modification to the Cannon AFB RCRA 
Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

44.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

44.2.1 Site Description 

The Stormwater Collection Point (SWMU 85) is a naturally occurring playa lake located in the 
southwestern portion of Cannon AFB (Figure 44-1 in Appendix A). Since the Base's activation 
in 1943, stormwater runoff from the flight line has collected in this nine-acre lake. Stormwater 
runoff flows toward the center of the site where it either evaporates or percolates into the soil. 
This SWMU is bound to the north by the intersection of the NE-SW and NW -SE Runways, to 
the east by NW-SE Runway, to the south by Perimeter Road followed by the Base boundary, and 
to the west by the NE-SW Runway (Walk, Haydel1990). 

44.2.2 Operational History 

Storm water runoff from the flight line has collected at the Storm water Collection Point since 
Cannon AFB was activated in 1943. 
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44.3 LAND USE 

44.3.1 Current 

Storm water runoff still collects in the area of SWMU 85, where it either evaporates or percolates 
into the soil. 

44.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. Likewise, SWMU 85 will continue to receive 
stormwater runoff. Use classification will continue to remain industrial in nature. 

44.4 INVESTIGATIVE ACTIVITIES 

44.4.1 Summary 

The IRP Phase II investigation of the Stormwater Collection Point investigated potential soil 
contamination in the area of SWMU 85. The IRP Phase II detected potentially significant 
concentrations of metals, including barium, chromium, lead, mercury, selenium, and zinc, in 
three near-surface soil samples collected from SWMU 85. 

During the Final IRP RI of the Stormwater Collection Point, eight soil borings were drilled and 
sampled in the area of SWMU 85. Slightly elevated concentrations of barium, mercury, and 
selenium were detected in several of the samples. However, these elevated concentrations were 
all within the ranges typical of soils, so NFA was recommended for SWMU 85. 

In addition, an RFI Field Sampling Plan that did not propose any additional sampling was 
accepted by USEP A. 

Based on the conclusions ofthe RI and the USEPA's implicit acceptance of no further 
investigation, No Further Response Action Planned is warranted for SWMU 85, and this site 
should be removed from the Cannon AFB RCRA permit. 

44.4.2 Investigation #1: Installation Restoration Program Phase II, the Stormwater 
Collection Point (SWMU 85) 

44.4.2.1 Non-Sampling Data Collection 

The IRP Phase II was purely a field investigation and data collection effort. Therefore, non
sampling data was not collected during this investigation. 

44.4.2.2 Sampling Data Collection 

The IRP Phase II was completed at SWMU 85 because the disposal of small amounts of 
hazardous materials was suspected and because the Storm Water Collection Point is located 
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within 800 feet of a drinking water well. As part of this investigation, three shallow borings 
were drilled and subsurface soil samples were collected from depth intervals of 3 to 4 feet for 
chemical analyses (Figure 44-1 in Appendix A). Each of the three subsurface samples was 
analyzed for total priority pollutant metals, oil and grease, and purgeable halocarbons and 
aromatics. 

44.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the IRP 
Phase II. However, based on the findings of this investigation and the limited scope of the 
Phase II, further investigation was recommended for the Stormwater Collection Point. 

44.4.2.4 Results and Conclusions 

Various metals concentrations were detected in the three samples analyzed. The Phase II report 
noted that the concentration of heavy metals, especially lead, appeared to increase toward the 
center of the playa lake's basin. However, the report also noted that the environmental 
significance of this finding could not be fully evaluated using the limited data provided by the 
investigation. 

An insignificant concentration of oil and grease was detected in just one of the three samples, 
and purgeable halocarbons and aromatics were not detected in any of the samples. 

Groundwater was not investigated in this phase of the investigation because the potential impacts 
to groundwater were considered minimal. The potential was considered minimal since the depth 
to groundwater was greater than 250 feet at Cannon AFB, and the soil sampling results 
demonstrate that contaminants are not being transported significantly in a vertical direction 
beneath the SWMU. The results are shown in Table 44-1 in Appendix B. 

Based on the results of the Phase II, further investigation was recommended for SWMU 85. 

44.4.3 Investigation #2: Final Installation Restoration Program Remedial 
Investigation, the Stormwater Collection Point (SWMU 85) 

44.4.3.1 Non-Sampling Data Collection 

A risk screening was completed by comparing the analytical results to the corresponding area 
background levels (W-C 1997a). The results ofthis risk screening are discussed below. 

44.4.3.2 Sampling Data Collection 

An IRP RI was completed at SWMU 85 to further determine whether the soils beneath 
SWMU 85 had been impacted by contaminants in stormwater runoff, and to delineate the extent 
of any potential contamination. Eight soil borings were drilled and analytical samples were 
collected from depths of 5 to 70 feet (Figure 44-2 in Appendix A). Near-surface and subsurface 
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samples were analyzed for VOCs, for base/neutral extractable compounds, and for total and EP 
toxicity metals. 

44.4.3.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the Final 
IRP RI. Therefore, no data gaps existed after the completion of the Phase II RFI. 

44.4.3.4 Results and Conclusions 

No VOCs or base/neutral extractable compounds were detected above the reporting limits in any 
of the samples analyzed. Three metals, barium, mercury, and selenium, were detected at 
concentrations that slightly exceeded established background levels for the area (W -C 1997a). 
However, the concentrations reported were less than the background concentrations for metals 
typically found in soil. In addition, while the results of the Phase II reported a suspected trend of 
increasing metals concentrations towards the center of the site, the results of a more extensive RI 
did not substantiate this interpretation. Further, the EP toxicity test results indicated that the 
concentrations of metals detected would not be expected to leach out of site soils at significant 
concentrations, let alone at hazardous concentrations. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater was greater than 
250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. The results of this 
investigation are shown in Tables 44-2a, 44-2b, and 44-2c in Appendix B. 

Based on the results of risk screening completed using the results of the RI, NFA was 
recommended for SWMU 85. 

44.5 SITE CONCEPTUAL MODEL 

44.5.1 Nature and Extent of Contamination 

While the Phase II report noted that the potentially significant concentration of heavy metals, 
especially lead, appeared to increase toward the center of the playa lake's basin, the more 
extensive RI found this to be untrue. Instead, barium was only detected above the background 
level in samples collected at the 10- and 15-foot depth intervals from one ofthe eight soil 
borings drilled during the RI. This finding was not indicative of contaminant migration from the 
surface, it was most likely naturally occurring. Since mercury was only detected in intermittent 
intervals (at 2.5, 15, 25, and 30 feet, but not at 5, 7.5, 10, and 20 feet), its presence cannot be 
attributed to contaminant migration either and was most likely naturally occurring. In addition, 
while selenium was detected above background in samples from all but one boring, its 
distribution was also most likely a natural occurrence rather than a result of contaminant 
migration. Finally, no evidence of surface contamination was encountered since only selenium 
was detected in surface samples, and then at concentrations below the background level (W -C 
1997a). 
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Therefore, SWMU 85 was not found to contain any significant concentrations of contaminants. 

44.5.2 Environmental Fate 

Based on the general subsurface characteristics at SWMU 85, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface; but 
they do persist for long periods of time. 

44.6 SITE ASSESSMENTS 

44.6.1 Summary 

A risk screening was conducted based on the results of the IRP RI. The results of the risk 
screening are discussed below. 

44.6.2 Screening Assessments 

44.6.2.1 Human Health 

A human health risk screening was completed for the Stormwater Collection Point to determine 
whether chemicals detected in soils at the site may pose an unacceptable risk to human health. 
However, the concentrations ofbarium, mercury, and selenium were more indicative of naturally 
occurring background concentrations than of SWMU-related contamination. In addition, the EP 
toxicity analyses demonstrate that none of the three metals will leach from the soils in hazardous 
concentrations. Because leaching is unlikely to occur to any degree of significance and because 
the depth to groundwater was greater than 250 feet at Cannon AFB, the potential impacts to 
groundwater beneath SWMU 85 were considered minimal. 

Based on the fact that the detected concentrations of metals were more indicative of naturally 
occurring background concentrations (W-C 1997a) than ofSWMU-related contamination, and 
the fact that the potential impacts to groundwater beneath SWMU 85 were considered minimal, 
the chemicals detected in soils at the Stormwater Collection Point do not pose an unacceptable 
human health risk. 

44.6.2.2 Ecological 

The ecological screening assessment focused on the potential for adverse effects to occur to 
selected indicator species (chemical receptors) from environmental stressors (COCs). SWMU 85 
contained three possible contaminants (barium, mercury, and selenium) above background levels 
(W -C 1997a). However, only mercury and selenium were detected in the first 5 feet of soil, the 
depth range most likely to be inhabited by indicator species. Mercury was only detected in a 
single sample, which was thus considered isolated and not indicative of site contamination, 
leaving selenium as the lone potential environmental stressor. 

Selenium was detected in samples collected from the first 5 feet of soil at concentrations 
exceeding the area background level (W-C 1997a) in all but two boring locations (both located at 
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the center of the playa lake). Selenium was detected at concentrations considered toxic to 
wildlife (greater than 3 ppm). In addition to being toxic, selenium can also bioaccumulate in 
plants, birds, and mammals, thus potentially posing a problem ofbiomagnification up the food 
chain. 

However, while the concentrations of selenium detected at SMWU 85 may adversely affect the 
environment, there is no evidence that its presence is attributable to site operations. Therefore, 
any environmental consequences would not be a result of site contamination. 

Based on the results of the ecological screening, chemicals detected in soils at the Stormwater 
Collection Point do not pose an unacceptable ecological risk. 

44.6.3 Risk Assessments 

44.6.3.1 Human Health 

Based on the results of the human health risk screening, a formal risk assessment was not 
warranted for the Stormwater Collection Point. 

44.6.3.2 Ecological 

A formal ecological risk assessment was not warranted SWMU 85. 

44.6.4 Other Applicable Assessments 

44.6.4.1 Surface Water 

SWMU 85 receives an estimated 3.52x108 gallons ofstormwater runoff each year. Thus surface 
water is present in the playa lake intermittently. However, surface water was not present at the 
time of either sampling event (although the near surface soil was saturated during the Phase II 
investigation), so no surface water samples could be collected and analyzed as part of either 
investigation. 

44.6.4.2 Groundwater 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater was greater than 
250 feet at Cannon AFB, and the soil sampling results demonstrate that contaminants are not 
being transported significantly in a vertical direction beneath the SWMU. 

44.6.4.3 Underground Storage Tanks (USTs) 

There is no record of storage tanks, either underground or aboveground, in the area of 
SWMU85. 
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44. 6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 85. 

44.7 NO FURTHER ACTION PROPOSAL 

44.7.1 Rationale 

Based on the conclusions reached in the Final IRP RI, NF A has been recommended for 
SWMU85. 

44.7.2 Criterion 

SWMU 85 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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BOREHOLE. 
NUMilER. 

1 

2 

3 

Table 21-1a 

Concentration (IJg/kg) of VOCs 

SWMU1 

. CAN.N.O.N ··.· ... ••··•ntrra..·=·• .. ... .... ... " ... 

NUMO'ER. ........ 
(ft~) ... 

CAN001-1191-031A Surface 
CAN001-1191-032B 2.5 

CAN001-1192-031A Surface 
CANOO 1-1192-032B 2.5 

CAN001-1193-031A Surface 
CAN001-1193-032B 2.5 

Tables 

CHEMicAL···· 
. . . . 

ToL1JENE ACETONE 

91 R 
llU llUJ 

36J lOUJ 
llU 24J 

4J R 
llU llUJ 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and 

not rejected. 
J = estimate u = not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 

Source: LRL Science, Inc., 1993 
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a. I l-021A 0 13.6 1 0.01 U1 8 J 5.8 

i 
~ 

I 
(JJ 

l-022B 2.5 4.8 1 0.11 UJ 4.8 J * 
1-023C 5 8.6 J 0.11 UJ 6.3 J * 
l-024D 10 7.2 J 0.01 UJ 5.2 J • 

2 2-021A 0 14.7 J 0.01 UJ 5.8 J * 
0 
c: 
c:l 
!I! 

2-022B 2.5 8.5 J 0.11 UJ 6.5 J .. 
(QAD) 2-721B 2.5 8.8 0.15 6.7 0.41 
(QCD) 2-82IB 2.5 4.5 J 0.02 UJ 5.2 J * 

r-
;;o 

2-023C 5 10.2 1 0.11 UJ 9.2 ] • 
2-024D 10 4.1 I 0.11 UJ 5.1 UJ * 

r-
(JJ 
0 3 3-021A 0 34.6 u 0.1 UJ 8 J * (5' 3-022B 2.5 7.5 1 0.11 UJ 7 J * 
::I 
0 3-023C 5 9.3 J 0.02 UJ 9.6 J * 

0 
~(!) 3-0240 10 4.4 0.11 I 5.5 UJ 0.85 

:..-
s: 
"' 

::I 
"' 0 r ~ 
:J 
5' -"' 

~ 
<0 

,m <0 
:J 

(,.) 

"' Ill 

~ s. 

Background (95% UCL) (!) 12.50 0.13 9.00 2.20 

NOTES: 
Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 
UI indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 

5 

"' Ill 

*R indicates that the data was rejected because of quality control measures. 
"0 

iU 
"0 ,o-
~ 

Boldface indicates a detection above the 95'7Q UCL background level. 

Ill 
b. g 

Only data for metals detected above background is presented. 
::;: 

t (1} Background data is described in Section I. 7. 
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APPEll liB Tables 

Table 21-2a 

Summary of Soil Sample Results 

SWMU1 
....... v ...... '""T·· -~. 

s OF SWMU 1 SOIL SAMPLE 
RESULTS 

Depth Location PID 4030 4030 Total 
(units) TPH BTEX 8270B Metals 

BTEX sox >bkgd• 
(ft.) ppm ppm ppm mg/Kg mg/Kg mg/Kg 

5 ows 0.02 <100 .JO NO ND 

2 11 ows NO <20 <10 

3 4 OWS NO <20 <10 

4 II OWS NO <20 <10 

5 II ows NO <20 <10 

6 II OWS 

ows 

NT indicates not tested 
• Upper threshold limit of background concentration, see Section 4.3, References, item #3. 

Source: US Army Corps of Engineers, 1999 

URS Greiner Woodward Clyde Q:\M9602\nnlhswa _nfraplrev1\nfrap1 apb_ v2a.doc\12-Jui-OO /OMA B-3 



APPEND liB 

Sampl~ 
No. 

7 

Table 21-2b 

Maximum Soil Sample Concentrations Results 

SWMU1 

SWMU 1 Maximum Soil Sample Concentrations 
Total Metals TCLPMetals Background Cone. 

mg/Kg mg/L Region VI/ Cannon AFB' 
mg/Kg 

Arsenic <3.0 <0.40 1.1-16.7 3.6 
Barium 1390 1.2 430 805 
Chromium 9.9 <0.02 38 13.3 
Nickel 9.1 NT 16 11.4 
Lead 7.6 <0.05 10-18 7.1 

Tables 

Region VI 
Residential RBSL 

mg!Kg 
0.32C 
5300.0N 
31 c 
1500.0N 
400.0N 

N - noncarcmogen1c 
C- carcinogenic 
NT - not tested 

. . 
CAFB Background lnvesttgatton, 1997 

Source: US Army Corps of Engineers, 1999 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfrap\rev1\nfrap1 apb_ V2a.docl 12-Jul-00 /OMA B -4 
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BOR.ta.ot& _-- ·· 
NUMiJER 

1 

2 

3 

Table 23-1a 

Concentration (IJg/kg) of VOCs 

SWMU3 

. .. ...... 
··_-_- _____ C:~ON ········ .... nt.w ······ ... ... .. 

NuMBER :(f.t.) 

CAN003-1081-031A Surface 
CAN003-1081-032C 5.0 
CAN003-1 081-831 C 5.0 

CAN003-1082-031A Surface 
CAN003-l 082-032C 5.0 

CAN003-1083-031A Surface 
CAN003-1 083-032C 5.0 

Tables 

.... 

CHmtfiCAL. _·· . 

ToCt:iENE .. .. ···AcE'I'ONE 

8J llUJ 
llU llUJ 

8J (QCD) 

llU liUJ 
llU llUJ 

llUJ llUJ 
llU llUJ 

Duplicate sampl~ or laboratory repeat samples arc presented only if they are different from the original sample and not 

rejected. 
J = estimate u = not detected at CRQL 

R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same lab as normal sam-
pie. 

Source: LRL Sciences, Inc., 1993 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfrap\rev1\nfrap1 apb_ v2a.doci12·Jui-OO /OMA B-5 
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'i5 
Ql 
a. 
0 

~ 
" L 
c: 
6 
0 

0 
;:: 
)> 

to 
I 

0'\ 

BOREIIOLE SAMPLE SAMPLE 

NUMBER NUMBER DEPTH BA.JtRIM CHROMIUM MERCURY NICKEL SILVER 
(CAN003-108) !feet) 

I I-021A 0 614 17.8 1 0.01 u 8.1 1.6 
I-022B 2.5 70.4 10.7 J 0,02 u 7.3 J 0.85 
1-023C 5 63.6 6.2 J 0,02 u 7.5 J 0.93 

(QAD) 1-ntc 5 112 10.2 0.15 10.3 0.41 
(QCD) 1-82IC 5 80.9 8.5 J 0.02 u 8.3 J 0.93 

1-0240 10 54.3 4.8 } 0.1 u 4.8 J 0.92 

2 2-02!A 0 483 6.1 J 0.01 u 9.2 J 21.1 
2-022B 2.5 101 7.2 J 0.02 u 9.6 J 0.93 
2-023C 5 91.8 6.5 J O.QJ u 6.9 J 0.89 
2-0240 10 816 3 J 0.01 u 4.4 } 0.88 

3 3-02IA 0 632 16.4 J 0,0) u 1.5 I 
3-022B 2.5 196 7.7 J 0.02 u 6.8 0.92 
3-023C 5 66.5 5.9 J 0.03 u 8.5 0.95 
3-0240 10 753 2.7 J O.Q2 u 4.4 0.98 

Background (95% UCL) (I) 642.00 12.50 0.13 9.00 2.20 
NOTES: 

Duplicate samples (QAD) or (QCD) samples are presented only if they are different from the original sample and not rejected. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates and estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
•R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is presented. 

(I) Background data is described in Section I. 7. 
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IPPEIDIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Orca ales (JJ.clkc) 

Acetone 
Methylene chloride 
Toluene 

Semlvolatile Orcaala (J&g/kg) 
Benzo(a)aothracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l)paylcnc 
bis(2-Ethylhexyl)phthalatc 
Chl)'SCne 
Di-n«<yl phthalate 
Dibenz(a,h)aothracenc 
Fluoranthenc 
Phenanthrene 
Pyrone 

Metals {me/kg) 
AJuminum 
Ancnic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Tables 

Table 23-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 

CANOOJ-430..0000 

0397770006SA 

12/11194 

CANOOU304-0005 

0391770013SA 
12111194 

CANOOUJ0"-'005 Ill 

03917700 17SA 

12/11194 

CAN~lO 

0391770014SA 
12/11194 

CANOOJ-030.-0015 

03977700 I 5SA 
12/11194 

CANOOUJ0.-0020 

03977700 16SA 
12/11194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

II 
< 

II 

130 
220 
140 
39 
< 

470 

< 
58 
49 

< 
< 

2380 
4.6 
951 
< 

10 < 
5.2 u 
5.2 < 

350 < 
350 < 
350 < 
350 < 
350 u 300 
350 < 
350 u < 
350 < 
350 J < 
350 u < 
350 u < 

II U < 
5.7 J 3.9 
5.1 u 

370 u < 
370 u < 
370 u < 
370 u < 
370 J 640 

370 u < 
370 u 890 
370 u < 
370 u < 
370 u < 
370 u < 

21 10500 11.3 8700 
2.3 

184 
0.53 

0.52 2.1 0.57 
2.1 106 1.1 

0.42 U 0.5 I 0.23 

II U 
5.1 
5.1 

380 u 
380 u 
380 u 
380 u 
380 

380 u 
380 

380 u 
380 u 
380 u 
380 u 

11.4 
0.57 
1.1 

0.23 
132000 42 35000 22.6 38600 22.8 

3.2 2.1 9.1 1.1 8.9 1.1 
1.9 2.1 4.7 1.1 4.9 1.1 

< 

2.9 

< 

< 
< 
< 
< 

170 

< 
< 
< 
< 

< 
< 

5200 
1.6 
107 

0.3 

II U < 
5.1 3.4 
5.1 u < 

380 u < 

380 u < 
380 u < 
380 u < 
380 J 230 
380 u < 
380 u < 

380 u < 
380 u < 

380 u < 
380 u < 

22.9 
0.57 
2.3 

0.46 

4670 
1.5 

914 

< 

II U < 
5.5 4 
5.5 u < 

360 u < 
360 u < 

360 u < 
360 u < 
360 J 350 
360 u < 
360 u < 
360 u < 
360 u < 
360 u < 
360 u < 

54.9 6260 
0.55 I 
5.5 1510 
1.1 u < 

II U 
5.1 J 

5.1 u 

380 u 
380 u 
380 u 
380 u 
380 J 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

23 
0.57 
2.3 

0.46 u 
199000 45.8 301000 I 10 208000 4S.9 

3.5 2.3 < s.s u 3.7 2.3 
2.8 2.3 < s.s u < 2.3 u 

Results presented here are only those chemicals which were detected at least onoc at this $WMU and have passed data review. 
A compl.u: summary of chemical results are prw:nted in Appendix A. 

J • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondctcctcd value. RL • Reportlng Limll 
111 MSIMSD for the proceeding sample number. 

Page 1 of6 

Source: Woodward-Clyde, 1997 

1/RS Greiner Woodward Clyde Q:IM9602\nn\hswa_nfraplrev1\nfrap1apb_ v2a.doc\12-Jui-OO /OMA B-7 



APPEll liB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Mdals (mglkg), coat. 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Vanadium 
Zinc 

TRPH (mglkc) 

Total Petroleum Hydrocarbons 

Table 23-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 

CANOOUJ~ CANOOl-0304-0005 CANOOJ-0304-6005 Ul CANOOJ-0304-0010 CANOOJ-03~15 
0397770006SA 039n70013SA 0397770017SA 0397770014SA 039777001SSA 

12/11194 12/11194 12/11/94 12/11194 12/11194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

5.5 4.2 7.8 2.3 16.9 2.3 3.6 4.6 3.7 II 
5460 21 9660 11.3 9240 11.4 3900 22.9 2810 54.9 
4.1 0.52 8.8 0.57 9.9 1.1 3.4 1.1 1.8 0.55 

1540 42 2470 22.6 2330 22.8 4470 45.8 4900 110 
618 2.1 184 1.1 219 1.1 54.8 2.3 26.3 5.5 
6.4 8.4 8.4 4.5 8.8 4.6 1.5 9.2 < 22 u 
372 1050 2060 566 1910 569 1020 1150 968 2750 
25.3 2.1 18.5 1.1 19.5 1.1 9.3 2.3 7.9 5.5 
18.6 4.2 24.4 2.3 24.1 2.3 9.8 4.6 8.2 II 

1120 126 51.2 45.2 615 45.6 < 4S.S u < 43.9 u 
Results prcscnl<d hen: aro only those chemicals which were detcdtd at least once at this SWMU and have passed dauo n:view. 
A complete summou:y of chemical results arc prcscnl<d in Appendix A. 

J - Estimated value. 
R- Rejected value. D- Sample was diluted for analysis. 
U - Nondctected value. RL • Reporting Limit. 
(II MSIMSD for the pn:cceding sample number. 

Page 2 of 6 

Source: Woodward-Clyde, 1997 

Tables 

CAN003-0J04..0020 
03977700 16SA 

12/11194 
Result RL Qual 

4.6 
3410 23 
u 0.51 

11200 45.9 
25.6 2.3 
5.8 9.2 
893 1150 
12 2.3 
8 4.6 

< 45.9 u 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev1\nfrap1apb_v2a.doci12-Jui-OO /OMA B-8 



APPEND liB 

LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Voladle Orgao1ct (p.g/1<&) 

Acetone 
Methylene chloride 
Toluene 

Semivo1atlte Organlct (Ja&llq:) 
Benzo(a)111thncenc 
Benzo(a)pyrene 
Benzo(b)lluoranthene 
Benzo(g,h,l)puylcne 
bis(2-Ethylhexyl)phthalote 
Chrysene 

Di-n-octyl phthalote 
Dibenz(a,h)IUlth=ene 
Fluol'lnthene 
Phenanthrene 
Pyrene 

Metals (mg/kg) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Tables 

Table 23-2 

Summary of Compounds Detected in Soil Samples 

SWMU3 

CANOOJ-030~ 

0397770007SA 

12/11194 

CANOOJ-030~5 

0397770008SA 

12/11/94 

CANOOJ-OJOS-03611ll 

0397770009SA 

12/11/94 

CANOOJ-OJO~IO 

039777001 OSA 

12/11194 

CANOOJ-030~1S 

0397770011SA 

12/11194 

CAN003-030~20 

0397770012SA 

12/11194 
Result Rl Qual Result R.L Qual Result Rl Qual Result Rl Qual Result Rl Qual Result R.L Qual 

< 
< 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 

47 

11 u 
5.4 U 

5.4 u 

360 u 
360 u 
360 u 
360 u 
300 u 
360 J 
360 u 
360 u 
360 u 
360 u 
360 J 

7.8 

1.2 

< 

< 
< 
< 

< 

< 

< 
< 
< 

< 

< 
< 

11 

5.7 

5.1 U 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

2710 10.9 8670 22.1 
3.9 0.54 2.4 0.57 
682 1.1 147 2.3 
< 0.22 u 0.42 0.45 

89400 21.7 117000 45.4 
4.3 1.1 5.9 2.3 
2.2 1.1 2.3 

8.5 
< 

< 

< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 

II J 

5.6 U 
5.6 u 

370 u 
370 u 
370 u 
370 u 
510 U 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

6550 22.4 

2 0.56 

303 2.2 

0.26 0.45 

149000 44.8 

5 2.2 

3.4 2.2 

< 
< 

3.2 

< 
< 
< 
< 
< 

< 

< 
< 

< 
< 

< 

11 u 
5.6 u 
5.6 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

4690 11.2 

2.6 0.56 

162 1.1 
0.44 0.22 

73500 22.4 

1.1 
3.4 1.1 

< 
< 
< 

< 

< 
< 

< 
< 
< 

< 
< 
< 
< 

< 

11 u 3.9 
5.1 u 3.4 

5.7 u < 

380 u < 
380 u < 
380 u < 
380 u < 

380 J 300 

380 u < 

380 u < 

380 u 
380 u < 
380 u 
380 u < 

12 

5.8 
5.1 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

8150 11.4 6560 58.3 
1.8 0.51 1.2 0.58 
702 1.1 398 5.8 

J 

u 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

0.63 0.23 < 1.2 u 
113000 22.9 219000 111 

5.8 1.1 < 5.8 u 
3.2 1.1 < 5.8 u 

Results pn:sented her<: ar<: only those chemicals which were detected at least once at this SWMU and have passed data n:vicw. 
A complete summary of chemical n:suiLS are presented in Appendix A. 

J • Estimoted value. 
R • Rejected value. D • Sample was diluled for analysis. 
U • Nondctec:ted value. R.L • Reporting Limit. 
121 Duplicate sample forthc pn:ceeding sample number. 

Page 3 of 6 

Source: Woodward-Clyde, 1997 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Metals (mglkg), coal. 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Vanadium 
Zinc 

TRPH (mEike) 
Total Petroleum Hydrocarbons 

Table 23-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 
CAN00~30S-4000 CAN00~05-0005 CANOOJ-030~361(1) CANOO~lO~ID CAN003-030~15 0391770007SA 0397170008SA 0397770009SA 03?71100 I OSA 039717001 !SA 12111/94 12111194 12111194 12111194 12111/94 Result Ill Qual Result Ill Qual Result Ill Qual Result Ill Qual Result Ill Qual 

4.6 2.2 5.8 4.S 4.5 4.5 2.2 3.7 2.3 4750 10.9 7460 22.7 -6210 22.4 5950 11.2 5980 11.4 4.6 0.54 4.4 1.1 3.8 0.56 4.4 1.1 5 0.51 1280 21.7 2110 4S.4 3620 44.8 2620 22.4 4660 22.9 389 1.1 94.5 2.3 95.6 2.2 110 1.1 80.3 1.1 3.4 4.3 7.4 9.1 S.4 7.4 4.5 6.2 4.6 462 543 IS80 1140 1400 1120 1220 559 2000 512 18.4 1.1 16.8 2.3 u.s 2.2 ll.S 1.1 14.4 1.1 13.6 2.2 17.6 4.5 14.6 4.S 13.6 2.2 15.2 2.3 

191 43.5 < 45.4 u < 44.8 u < 44.7 u < 45.7 u Results presenl<d hen: are only those chemicals which wero detected at least once at this SWMU and have passed data review. A complete summary of chcmleal results are presenl<d in Appendix A. J- Estimated value. 
R • Rejecl<d value. D • Somple was diluted for analysis. 
U • Nondeteeted value. Ill - Reporting Limit. 
m Duplicate sample for the proceeding sample number. 

Page 4 of 6 
Source: Woodward-Clyde, 1997 

Tables 

CANOOJ-0305-0020 
03977700 I 2SA 

1211 1/94 
Result Ill Qual 

5.5 I 1.7 
3690 58.3 

1.6 0.58 
20600 117 
30.7 5.8 
< 23.3 u 

963 2920 
15.2 5.8 
< 11.7 u 

< 46.7 u 

URS Greiner Woodward Clyde 
Q:IM9602\nnlhswa_nfraplrev11nfrap1apb_v2a.doci12·Jui-OO /OMA B-1 0 



APPEND liB 

Table 23-2 

Summary of Compounds Detected in Soil Samples 

SWMU3 

Tables 

LOCATO"'R.--------:;:CA;-;-;-;NOOJ-O=-;:;:~;;-:::;::OO;:;.---::C:":"A'::N::::00:-;3-0";::::306-000;';";;=.5:"""=;C;;AN:00~3-0~~;::::=:::=;::IO:==:;CA~N::;:00~3=:-0:=:=306-00;::;=:::=;::15;==:;C:=;A=:N;;::003-0==::0::306-00;::;=:=.20;=== 

LAB SAMPLE NUMBER 039777000 lSA 0397770002SA 0397770003SA 0397770004SA 0397770005SA 

COLLECT DATE 12/ll/94 12/11194 12/11194 12/11/94 12/11194 

Volatile OrgaaiCJ (jtglkg) 

Acetone 

Methylene chloride 
Toluene 

Stmlvolatlle Organics (jtglkg) 

Benzo{a)onlhracenc 
Bcnzo(a)pyrcne 
Benzo(b )fluomnthene 
Bcnzo{g,h,1)pcrylene 
bis(2-Ethylhexyl)phthalate 
Chrysene 

Di·n-octyl phthalate 
Dibcnz(a,h)anth111cene 
Fluomnthcnc 
Phenanthrene 
Pyrenc 

Mrtals (mc/k&) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Result RL Qual Result RL Qual Result RL Qual Result 

9.8 

1.8 
1.5 

42 

100 

70 
< 

< 
130 

540 
< 

71 

52 
190 

ll 
5.4 
5.4 

360 

360 

360 
360 
540 

360 

360 
360 
360 

360 
360 

2640 21.7 

4.8 0.54 

1530 2.2 

< 0.43 
145000 43.3 

4.6 2.2 

2.1 2.2 

u 
u 

u 
J 

J 

7.6 

2.5 
< 

< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

ll 
5.7 
5.1 

380 

380 

380 

u 

u 
u 
u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

7240 23 

2.3 0.51 

110 2.3 

u 0.46 0.46 

156000 46 

5.3 2.3 

4.5 2.3 

2.5 

2.3 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

11 

5.6 
5.6 

370 

370 

370 

J 

u 

u 
u 
u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

< 
1.9 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

3800 22.3 4390 
1.4 

107 

u 0.36 

56900 
4.1 
2.1 

1.5 0.56 

421 2.2 
< 0.45 

154000 44.6 

1.6 2.2 

1.4 2.2 

RL Qual Result RL Qual 

11 

5.5 
5.S 

360 
360 

360 

u 
J 

u 

u 
u 
u 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

ll 
0.55 

l.l 
0.22 

21.9 

l.l 
1.1 

6.5 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

12 

6 
6 

390 

390 
390 

u 
u 

u 
u 
u 

390 u 
530 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

6960 23.9 

0.91 0.6 

1090 2.4 

< 0.48 
190000 47.8 

4.5 2.4 

1.9 2.4 

J 

u 

Results prcscnled here arc only those chemicals which werc: de~e<:ted at least once at this SWMU and have passed data rc:view. 
A complete summary of chemical rc:sults m prc:sented in Appendix A. 

J • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondeteeted value. RL- Reporting Limit. 

Page 5 of 6 

Source: Woodward-Clyde, 1997 
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APPEND liB Tables 

Table 23-2 
Summary of Compounds Detected in Soil Samples 

SWMU3 
LOCATOR CANOOH306-0000 CANOOHJ06.0005 CANOOH306-0010 CANOOH306-001S CANOOH306-0010 
LAB SAMPLE NUMBER 0397770001SA 0397770001SA 0397770003SA 0397770004SA 0397770005SA 
COLLECT DATE 12/111'94 12111194 12/11194 12/11/94 12/11194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Metals (mcfkg), toot. 

Copper 6.3 4.3 6.8 4.6 2.5 4.5 2.8 2.2 3.5 4.8 
Iron 5730 21.7 6830 23 3270 22.3 3870 II 3700 23.9 
Lead SA 0.54 6.9 2.9 2.6 1.1 3.8 o.ss 2.2 0.6 
Magnesium 1940 43.3 3200 46 2880 44.6 2310 21.9 22500 47.8 
Manganese 625 2.2 113 2.3 45.4 2.2 I 67.6 1.1 37.9 2.4 
Niclccl 4.9 8.7 8.3 9.2 < 8.9 u 3.7 4.4 6.6 9.6 
Potassium 307 1080 1530 II SO 893 1120 1250 548 1120 1190 
Vanadium 23.2 2.2 17.2 2.3 9.5 2.2 12.1 1.1 16.9 2.4 
Zinc IS.6 4.3 17.2 4.6 7.8 4.5 10.1 2.2 9.3 4.8 

TRPH (mc/k&) 
Total P<troleum Hydrocarbons 771 43.3 < 46 u < 44.6 u < 43.8 u < 47.8 u 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results are presented in Appendix A. 

I • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondetccted value. RL • Reporting Limil 

Page 6 of 6 

Source: Woodward-Clyde, 1997 
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APPEND liB 

BOJ{EflO.LE. 
NUMBER 

I 

2 

3 

Table 25-1a 

Concentration (IJg/kg) of VOCs 

SWMU5 

CANNON :oemc 
NUMBER .(rt~) 

CAN005-1211-031A Surface 
CAN005-1211-032D 10.0 

CAN005-l212-03IA Surface 
CA NOOS-1212-0320 10.0 

CAN005-1213-031A Surface 
CANOOS-1213-0320 10.0 
CANOOS-1213-831 D 10.0 

Tables 

CHEMICAL···· 

~CETONE 

IIUJ 
12UJ 

IIUJ 
14] 

1 IUJ 
llUJ 

161 (QCD) 

Duplicate samples or laboratory repeat samples an:: presented only if they are different from the original 
sample and not rejected. 
J = estimate u = not detected at CRQL 
R = rejeeted UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at same lab as 
normal sample. 

Source: LRL Sciences, Inc., 1993 
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BoREHOLE S.UWLE SAMPLE 

NUMBER NUMBER DEPTU BA1UUM MERCURY NICKEL 
(CANOOS-121) (feet) 

I 1-021A 0 341 0.1 u 7.3 
1-0228 2.5 68.5 0.1 u 10.1 
1-023C 5 90.3 0.1 u 6.5 
1-0240 10 37.9 0.1 u 7.6 

2 2-021A 0 357 0.1 u 6 
2-022B 2.5 60.9 0.1 u 12.7 
2-023C 5 118 0.1 u 7.4 
2-0240 10 344 0.1 u 10.1 

3 3-021A 0 337 0.1 u 6.6 
3-0228 2.5 65.4 0.1 u 9.9 
3-023C 5 73.1 0.1 u 7.7 
3-0240 10 597 0.1 u 5.9 

(QAD) 3-721D 10 749 0..2 8.1 
(QCO) 3-821D 10 714 0.1 u 5.2 

Background (95% UCL) (I) 642.00 0.13 9.00 

NOTES: 
Duplicate samples (QAD) or (QCO) samples are presented only if they are different from the original sample and not rej~ted. 

U indicates that the compound was analyzed for, but not detected at or above the standard limit. 
1 indicates and estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit is an estimated quantity. 
*R indicates that the data was rejected because of quality control measures. 

Boldface indicates a detectioo above lhe 95% UCL background level. 

Only data for metals detected above background is presented. 

(1) Background data is described in Section 1.7. 
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APPEND liB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Vo1ad1e Or&anlco (pc/1<&) 
Amcne 
Methylene cllloride 
Toluene 

Scmlvoladle Or&aala (IICfkg) 
bis(2-Ethylhc:xyl)phtholate 

Metal.l (mclkc) 
Aluminum 
Amnlc 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Thallium 
Vanadium 
Zinc 

TRI'H (mglkg) 

Total Recoverable 
Petroleum Hydrocmbons 

Table 25-2a 

Summary of Compounds Detected in Soil 

SWMU5 

Tables 

CAN00~504-0000 

0397760006SA 
12111/94 

CANOO~OOS 

0397760007SA 
12111/94 

CAN00~504-0010 

0397760003SA 
12111/94 

CAN00~504-0015 

0397760009SA 
12111/94 

CAN00~504-601S"i 
0397160011SA 

12111/94 

CAN00~504-0020 

0391760010SA 
12111/94 

Result RL Qual Result RL Qual Result 

13 
3.1 
1.2 

< 

6310 
2.2 
142 
0.41 

66600 

3.1 
6.2 

6880 
11.7 
3280 
109 
5.1 

1190 
< 
17 

15.9 

185 

II 7.7 
5.7 3.2 
5.7 3.2 

370 u 

11.3 14300 
0.51 2.1 
1.1 95.1 

0.23 0.62 
22.6 37700 
1.1 11.4 
1.1 4.3 
2.3 1.4 
11.3 11200 
5.7 1.9 

22.6 2630 
1.1 171 
4.5 10.4 
566 2420 
0.57 UJ < 
1.1 
2.3 

45.3 

21.2 
26.6 

87.7 

12 6.1 
5.8 3.1 
5.8 < 

380 u < 

11.6 7810 
0.58 2.2 
1.2 360 

0.23 0.57 
23.2 94900 
1.2 5.7 
1.2 3.4 
2.3 5.4 
11.6 6410 
0.58 8.3 
23.2 3110 
1.2 93.1 
4.6 6.4 
580 1730 
0.51 UJ < 
1.2 
2.3 

46.4 

17.4 
16.2 

131 

RL Qual Result 

ll < 
5.7 3.1 
5.1 u 2.6 

380 u < 

11.4 5760 
0.57 2.1 
1.1 222 

0.23 0.45 
22.8 71100 
l.l 4.8 
1.1 3.1 
2.3 4.2 
11.4 5530 
5.7 8.9 
22.8 3160 
1.1 99.9 
4.6 5.4 
511 1560 
l.l u < 
1.1 
2.3 

45.1 

11.9 
13.7 

170 

RL Qual Result 

II U 9.7 
5.1 1.3 
5.1 < 

370 u < 

11.3 4350 
0.51 2.3 
1.1 152 

0.23 0.37 
22.6 69400 
1.1 6.3 
1.1 2.9 
2.3 4.4 
11.3 5400 
2.8 9.8 
22.6 2850 
1.1 93.7 
4.5 7.9 
565 1270 
0.51 UJ < 
1.1 
2.3 

45.2 

13.9 
12 

191 

RL Qual Result RL Qual 

II < II U 
5.1 3.3 5.7 J 
5.1 u 5.7 u 

370 u < 380 u 

11.3 7830 11.4 
0.57 1.4 0.51 
1.1 231 1.1 

0.23 0.33 0.23 
22.6 111000 22.8 
1.1 5.4 1.1 
1.1 2.4 1.1 
2.3 2.6 2.3 
11.3 5290 11.4 
1.1 3.4 0.57 

22.6 6000 22.8 
1.1 39.3 1.1 
4.5 < 4.6 u 
565 1670 569 
0.57 UJ < 1.1 UJ 
1.1 
2.3 

45.2 

14.5 
12.3 

209 

1.1 
2.3 

45.5 

ResUlts presented here are only thOse dicmkils whidl were dctcaed at lCast once at ltUs SWMU ana have passed data tcVICW. 

A completo summlll)' of cllemlcal results ""' presented in Appendix A. 
J - Estimated nlue. 
R- Rejected value. D- Sample was diluted for analysis. 
U - Nondetocted value. RL - Repordng Limit. 
(I) MSJMSD fer the prccecdlng sample number. 

Page 1 of 3 

Source: Woodward-Clyde, 1997 
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APPEND liB Tables 

LOCATOR 
LAB SAMPLE NUMBER 
COUECTDATE 

Volatile Oraanics {J.tclkC) 
Acetone 
Methylene chloride 
Tohxne 

Scmlvolatilc Ora:anlcs (uglks) 
bis(2·Ethylhcxyl)phthalate 

Mcta!J (mcJkl) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Co bate 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Powsium 
Thallium 
Vanadium 
Zinc 

TRPH (mcJkll 
Total Recoverable 
Petroleum Hydrocarbons 

Table 25-2a 

Summary of Compounds Detected in Soil 

SWMU5 

CAN005-0~-0028 CAN005-050.-ll033 CAN005-l!S05-00IO CAN005-0S05-0S62111 CAN005-0505-l!015 
0453690010SA 0453690011SA 0397760014SA 0397760017SA 0397760015SA 

CAN005-ll505-0020 
0397760016SA 

10124195 10124195 

CAN005-0505-000S 
0397760013SA 

12/11194 12111194 12111194 12/11194 12111194 
Result RL Quat Result RL Qua Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result Rl Qual 

< 
< 

II 

5.7 
5.7 

380 

u 
u 
u 

4130 
0.95 
14 
< 

22.8 4630 
0.57 0.69 
2.3 25.5 

0.46 u 0.23 
139000 45.6 

8.6 2.3 
1.1 2.3 
1.5 4.6 

2690 22.1 
1.6 0.57 

1890 45.6 
24.2 2.3 
7.4 9.1 
708 1140 
10.2 2.3 
7.2 4.6 

18600 
3.1 
1.4 
1.3 

3860 
2.2 

3770 
29.3 
4.2 

1170 
10.3 
6.8 

II 
5.5 
5.5 

u 3.7 
u 2.9 
u 

II 
5.7 
5.7 

360 u 390 

10.9 
O.l5 
1.1 

0.22 
21.9 
1.1 
1.1 
2.2 
10.9 
0.55 
21.9 
1.1 
4.4 
546 
1.1 
2.2 

3960 
2.5 
129 
0.29 

22.6 
0.57 
2.3 

0.45 
133000 45.2 

3.6 2.3 
2.8 2.3 
5.5 4.5 

4940 22.6 
4.3 0.57 

2290 45.2 
57.4 2.3 
1.1 9 
992 lllO 

1.1 
13.5 2.3 
11.3 4.5 

u 

u 

4.7 
2.6 
2.5 

8770 
1.1 

451 
0.62 

II 
5.5 
5.5 

360 

22.1 
0.55 
2.2 

0.44 
118000 44.2 

2.7 2.2 
2.6 2.2 
3.5 4.4 

5240 22.1 
5.3 0.55 

3200 44.2 
98.8 2.2 
5.5 8.1 

J 1590 1100 
u 2.2 

9.5 2.2 
15.3 4.4 

u 

2.7 
II 
5.5 
B 

370 

u 
J 
u 

u 

5.2 
3 

II 
5.7 
5.7 

370 

9980 
1.6 

694 
0.49 

22.2 
0.55 
2.2 
0.44 

10600 11.3 
1.2 0.57 
156 1.1 
0.67 0.23 

155000 44.3 77100 
4.2 2.2 7.3 
2.1 2.2 3.5 
3.8 4.4 4.6 

5900 22.2 8000 
0.55 6.1 

3770 44.3 4720 
98.9 2.2 110 

5 8.9 7.8 
1670 1110 2570 

u < 5.5 UJ < 

22.6 
1.1 
1.1 
2.3 
11.3 
1.1 

22.6 
1.1 
4.5 
565 
1.1 
1.1 
2.3 

12 2.2 20.1 
16.3 4.4 20.6 

u 

u 

5.4 
3.1 

II 
5.7 
5.7 u 

380 u 

6400 
2 

468 

22.8 
0.57 
2.3 

0.46 u 
191000 4l.l 

4 2.3 
1.5 2.3 
3.4 4.6 

4240 22.8 
2.3 0.57 

5810 45.5 
32.8 2.3 
5.5 9.1 

1270 1140 
UJ 1.1 UJ 

9.9 2.3 
10.7 4.6 

45.6 u 43.7 u 45.2 u 44.2 u 44.3 u 45.2 u 45.5 u 

RcsUlu presented fleTC are only thOse &m1Cils wh1Ch were detected at least once at thiS SWMU and have passed dita rev1cw. 
A complete summary of chemical results arc presented in Appendix A. 

J • Estimated value. 
R • Rejected \lalue. D"" Sample was diluted for analysl!.. 
U • Nondetcctcd value. RL • Reporting Limit 
(2) Duplicate sample for the precceding sample number. 

Page 2 of 3 

Source: Woodward-Clyde, 1997 
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APPEND liB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatlie Oraanles (Jll/kl:) 
Acetone 
Methylene chloride 
Toluene 

Semlvolatlle O'ianlcs (alii<&) 
bls(2-Elhylhcxyl)phlhalate 

Metals (mr/1<1) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Maneanesc 
Nickel 
Potassium 
Thallium 
Vanadium 
Zinc 

TRPH (mill<&) 
Total Recoverable 
Pclrolcum Hydrocarbons 

Table 25-2a 
Summary of Compounds Detected in Soil 

SWMU5 

Tables 

CANOOHS06-0000 
0397140001SA 

12111/94 

CANOOHS06-000S 
0397740002SA 

12111194 

CANOOHS06-00IO 
039774000lSA 

12111/94 

CANOOHS06-GS6t121 

0397740006SA 
12111194 

CANOOHS06-G015 
0397740004SA 

12111194 

CANOOS-4506-0020 
0397740005SA 

12111194 
Result RL Qual Result RL Qual Result 

< 11 u 11 u 
1.8 5.6 UJ 2.7 S.6 UJ 1.1 
< S.6 U < S.6 U < 

< 370 u < 370 u < 

S920 22.6 1530 22.S 6230 
2.6 0.56 2.5 O.S6 2.2 
528 2.3 143 2.3 305 
< 0.4S U 0.4 0.45 0.51 

197000 4S.2 135000 45 86400 
2.3 S.4 2.3 5.3 

1.7 2.3 3 2.3 ·3.4 
3.9 4.5 6.8 4.5 4.6 

3940 22.6 6880 22.5 S990 
4.3 O.S6 S.2 O.S6 S.4 

5380 45.2 2770 4S 3010 
S1.6 2.3 102 2.3 110 
9.9 9 8.6 9 6.3 
946 1130 1610 1130 1440 
< 1.1 U < 1.1 UJ 0.13 

11.9 2.3 15.7 2.3 18.9 
10.8 4.S 16.3 4.5 14.7 

S01 45.2 < 45 U1 < 

RL Qual Result 

11 u 
S.1 UJ 
S.1 U 

380 u 

11.4 
0.51 
1.1 

0.23 
22.8 
1.1 
1.1 
2.3 
11.4 
0.51 
22.8 
1.1 
4.6 
S10 
1.1 
1.1 
2.3 

4S.6 UJ 

< 
< 

< 

9090 
2.2 
196 
0.51 

79SOO 
6.6 
3.2 
4.5 

6990 
s.s . 

3200 
lOS 
6.3 

1740 
0.19 
17.8 
17.7 

< 

RL 

10 
5.1 
5.1 

340 

Qual Result 

u 
u 
u 

u 

< 
1.1 
< 

< 

10.2 6960 
0.51 1.9 

I 1170 
0.2 0.32 
20.5 211000 

6.3 
2.9 
3.6 

10.2 4640 
0.51 3.4 
20.S 4690 

I Sl.l 
4.1 6.8 
Sl2 1400 
I UJ < 
I 13.9 
2 12.4 

41 UJ < 

RL 

11 
S.1 
S.7 

370 

Qual Result 

u 
1 
u 

u 

< 
< 
< 

22.1 9210 
0.57 0.96 
2.3 123 

0.45 o.s 
45.4 55100 
2.3 6.3 
2.3 2.7 
4.5 3.9 

22.1 7140 
0.51 2.1 
45.4 3860 
2.3 110 
9.1 5.9 

1140 2290 
1.1 UJ < 
2.3 16.9 
4.5 19.2 

45.4 UJ < 

RCSUits praentcd here an: only thOSe chemicals Whrch were dctcacd at least once at ttus SWMO and have passed data review. 
A compl= summary or chemical resulu ore prescntc<l In Append" IX A. 

J - Estlmolcd value. 
R- Rcjcctc4 value. D - Sample wu diluted for analysis. 
U-Nondctected value. RL- Reporting UmiL 
01 Dupll- sample ror the precccdinc sample number. 

Page 3 of 3 

Source: Woodward-Clyde, 1997 

RL Quai 

11 u 
S.6 U 
S.6 U 

370 u 

11.2 
0.56 
1.1 

0.22 
22.3 
1.1 
1.1 
2.2 
11.2 
O.S6 
22.3 
1.1 
4.5 
558 
1.1 UJ 
1.1 
2.2 

44.6 UJ 
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APPENDIIB Tables 

Table 25-2b 
Comparison of Maximum Detected Metal Concentrations in Soil to Residential RBCs 

SWMU5 

Residential Soil 

Maximum Detected Risk-Based 
Concentration Concentration( 1) Exceeds 

Chemical (mglkg) (mglkg) RBC? 
Acetone 0.013 7,800 NO 
Methylene Chloride 0.0033 85 NO 
Toluene 0.0032 16.000 NO 
Bis(2-ethylhexyl) phthalate 0.400 46 NO 
Manganese 277 390 NO 
Nickel 10.4 1600 NO 

(I) EPA Region Ul Risk-Based Concentrations for Residential Soil (EPA 1994). 

Source: Woodward-Clyde, 1997 
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BoDl:l.OLE SAMPLE SAMPLE 

NliMllnt Nt!MBFll DEPTH LEAD MEII.CtlilY 
(CAN016-680) (feet) 

1 l-021A 0 20.5 0.03 u 
1-0228 2.5 10.1 0.03 u 
1-023C 5 9.2 0.02 u 
1-0240 10 4.3 0.01 v 

2 2-021A 0 2!.5 0.1 u 
2-0228 2.5 16.3 0.05 u 
2-023C 5 7 0.1 u 
2-0240 10 8 0.01 u 

3 3-021A 0 41.3 0.02 u 
3-0228 2.5 14.9 J 0.02 u 

(QAD) 3-7218 2.5 17.7 0.24 
(QCD) 3-8218 2.5 )3.7 O.D2 u 

3-023C 5 8.3 0.1 u 
3-0240 10 12 0.01 u 

Background (95% UCL) (I) 25.80 0.13 

NOTES: 
Duplicate oamples (QAD) or (QCD) samples arc presented only if they are different from the original !181T1ple and 110( rejected . 

U indicates that the compound wu analyzed for, but not detected at or above the !ltanda.J limit. 
J indicates and estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantifu:etion limit or reported detection limit ill an estimated quantity. 
*R indicates that the data was rejected because of quality control ITICa.!l.lrcs. 

Boldface Indicates a detection above tbe 95% UCL background level. 

Only data for metal! detected above be.clcground is prcocntcd. 

(I) Background data is de~eribed in Section I. 7. 
--·· 

NICKEL 

8.1 
6.9 
9.3 
7 

7 
7.9 
9.3 
3.7 

6.2 

6.7 
5.9 
5.5 

9.6 
6 

9.00 

0 
0 
:I 
() 
CP 
:I -~ 
0 
:I -f 

en_~» 
:E 3 5!: 
3:<e..CP 
c " 1\l (.Q 00 -a.-, 
en o -a. ...... 

-f 
0 -~ 
3: 
CP -~ 
(/1 

!I • ... -Ill 

~ 

D: 
=' -CD 
0 



APPEIIDIIB 

Table 29-1a 

Petroleum Hydrocarbons and Total Lead Analytical Results 

SWMU 34 

Analyses 

----·-------·-··--·-·-------------·--
Sample Petroleum Total 

Sample ID Interval ( ft) Hydrocarbons (mg/Kg)a Lead (mg/Kg)b 

1-lc 0-1 200 (5.0) 110 (.30) 
1-2 1-2 NO (5.0) 8.6 (.30) 
2-lc 0-1 120 (5.0) 500 (.30) 
2-2 1-2 ND (4.0) 6.6 (.30) 
2-2. (dup) 1-2 NA 6.8 (.30) 
3-lc 0-1 540 (5.0) 120 (.30) 
4-1 0-1 280 (5.0) 26 (.30) 
5-l 0-.6 57 (5.0) 67 (.30) 
5-2 .6-1.5 ND (4.0) 5.6 (.30) 
6-1 0-.75 15* (5.0) 25 (.30) 
6-2 .75-1.4 ND (4.0) 8.2 (.30) 
6-2 (dup) . 75-1.4 ND (5.0) 8.4 (.30) 
7-1 0-.6 ND (5.0) 62 (.30) 
8-1 0-.6 120 (5.0) 32 (.30) 
9-1 0-.6 120 (5.0) 32 (.30) 
9-2 .6-1.3 ND (5.0) 7.6 (.30) 
10-1 0-.9 910 (5.0) 62 (.30) 
ll-1c 0-.6 280 (5.0) 80 (.30) 
12 -1c · 0-.6 320 (5.0) 90 (.30) 
13-1 0-.6 150 (5.0) 35 (.30) 
13-2 .6-2.0 ND (5.0) 16 (.30) 
15-1 0-1.0 120 (5.0) 55 (.30) 
20-1 0-.75 75 (5.0) 45 (.30) 
'Background 0-.75 300/ND** (5.0) 13.9 (.30) 

a: Infrared Spectrophotometry, EPA Method 418.1 
b: Flame Atomic Absorption Spectrophotometry, Method SW-846 3050 
c: EP-Toxicity analyses run due to high total lead value detected. 

Results of EP-Toxicity analyses shown in Table 5-3. 
ND: Not detected at specified detection limit 
NA: Not Analyzed 
( ): Detection limit 
*: Value less than five times detection limit. 
**: False positive value due to vaporization of acetone bottle 

resulting in contamination of background sample. See EPA 8240 
results for acetone detection in trip blank and rinsate blank 
(Table 5-6). Rerun of background sample revealed <5 mg(Kg 
when analyzed. 

Source: Radian Corp., 1987 

Tables 
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APPEND liB 

EPA Hazardous 
'Waste Number 

D004 

DOOS 

D006 

D007 

D008 

D009 

DOlO 

DOll 

Table 29-1b 

EP-Toxicity Results and Regulatory Standards 

SWMU 34 

Maximum Allowable 
NIPDWS Concentration 

Metal (mg/L) (mg/L) 

Arsenic 0.05 5.0 

Barium 1.0 100.0 

Cadmium 0.01 1.0 

Chromium 0.05 5.0 

Lead 0.05 5.0 

Mercury 0.002 0.2 

Seleniu:n 0.01 1.0 

Silver 0.05 5.0 

ND: Not Detected 

Source: Radian Corp., 1987 

Tables 

Maximum 
Reported Value. 

AGE Drainage 
Ditch (mg/L) 

0.004 

1.7 

0.04 

0.1 

0.06 

ND 

ND 

ND 

URS Greiner Woodward Clyde Q:\M9602\nnlhswa _nfrap\rev1 \nfrap1 apb_ v2a.doc\12-Jul-00 /OMA B-21 
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An&lytie&l Par.-.tera 

EPA M-tbod 8240 - Pur$&able Oraanl.,. Cua/Xa) 

chlorome1:.hane 

brOIDOID8t.bane 

vlnyl chlorld• 

c:hloroet.hane 

methylene chloride 

acetona 

earbon dloulflde 

trtchl.arofluor~~ 

1,1-dlchloro.theM 

1,1-dichloroet.hane 

trano-1,2-dichloroel:hetvt 

chl..orafcrm. 

1, 2-dlchloroethane 

2-butanane 

1,1 ,1-trichloroeth.arle 

carbon t:et.rachlor1dd 

vinyl acetate 

brOIIIO<IlchlorCCIMI~ 

1, 2-dichloropropan• 

cia-1, 3-di.chloropropen.e 

tr ichl Clroet.he:ne 

1-1 

3/12/87 

RD ( .5.8) 

HD ( 5.8) 

liD ( 5.8) 

liD ( .5.8) 

110 ( 3.2) 

ND ( 8.7) 

ND ( 2.0) 

HD ( .5.8) 

liD ( .5 • .5) 

liD ( 3.2) 

MD ( 1.'1) 

liD ( 1..'1) 

liD ( 3.2) 

liD ( 29.0) 

HD ( 4.4) 

liD ( 3.2) 

liD ( 8,0) 

liD ( 2.6) 

RD ( 7.0) 

HD ( .5.8) 

HD ( 2.2) 

MD: Not detected at ~pecifled detection liml~ 

( ): Detect lon limit 

ND 

ND 

HD 

HD 

ND 

RD 

RD 

ND 

ND 

liD 

HD 

liD 

RD 

HD 

HD 

ND 

RD 

HD 

HD 

HD 

liD 

'i>""P\.t tll 

D&u Sampled 

1-2 2-1 

3/12/87 3/12/87 

( 5.8) HD ( 5. 7) 

( 5.8) HD ( .5. 7) 

( 5.8) liD ( .5.7) 

( .5.6) HD ( .5.7) 

( J.:u HD ( 3.2) 

( 8.6) HD ( 8.6) 

( 2.0) HD ( 1.9) 

( 5.6) HD ( 5.7) 

( 5,4) ND ( .5.4) 

( 3.2) liD ( 3.2) 

( 1.8) HD ( 1.8) 

( 1.8) HD ( 1.8) 

( 3.2) ND ( 3.2) 

( 29.0) HD ( 29.0) 

( 4 .4) HD ( 4 .3) 

( 3.2) HD ( 3.2) 

( 7 .9) RD ( 7 .9) 

( 2..S) HD ( 2.5) 

( 6.9) liD ( 6.8) 

( 5.8) HD ( s. 7) 

( 2.2) liD ( 2.2) 

Bls Oet•et.ed ln Reagtrnt Blank1 Baek&round •ubtract.lon not. performed 

J. EtcJ.mat.ed volllue less d"'-n miniaiUm detection li.a11t. 

2-2 

3/12/87 

RD ( 5.8) 

RD ( .5.8) 

IQ) ( .5.8) 

ND ( 5.8) 

RD ( 3.2) 

Jill ( 8.6) 

Jill ( 2.0) 

Ill) ( .5.8) 

liD ( .5.4) 

ND ( 3.2) 

HD ( 1.8) 

HD (" 1.8) 

ND ( 3.2) 

ND ( 29.0) 

ND ( 4.4) 

HD ( 3.2) 

ND ( 7.9) 

HD ( 2 • .5) 

HD ( 6.9) 

ND ( .5.8) 

liD ( 2.2) 

2-2 (clup) 

3/12/87 

HD ( 5.8) 

HD ( .5.8) 

HD ( .5.8) 

liD ( .5.8) 

RD ( 3.2) 

ND ( 8.6) 

HD ( 2..4) 

ND ( 5.8) 

liD ( .5,4) 

HD ( 3.2) 

HD ( 1.8) 

liD ( 1.8) 

ND ( 3.2) 

HD ( 29.0) 

HD ( 4.4) 

HD ( 3.2) 

HD ( 7.9) 

HD ( 2.S) 

liD ( 6.9) 

HD ( 5.8) 

liD ( 2.2) 

3-1 

3/12/87 

HD ( 5.6) 

HD ( 5,6) 

HD ( .5.6) 

ND ( .5.6) 

HD ( 3.1) 

HD ( 8.4) 

HD ( 1..'1\ 

ND ( .5.6) 

HD ( .5.3) 

HD ( 3.1) 

ND ( 1.8) 

RD ( 1.8) 

HD ( 3.1) 

ND ( 28.0) 

ND ( 4.3) 

HD ( 3.1) 

liD ( 7. 7) 

liD ( 2 • .5) 

liD ( 6.7) 

HD ( 5.6) 

HD ( 2.1) 
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Sample ID 

D"t.o Sampled 

1-1 1-2 2-1 

An.al.ytlcal P~orameters 3/12(87 3/12/87 3/12/87 

EPA Moot.hod 8240 - Puraeable Or&anica (U&fl&l 

dlbromochloromet.hane 

1, 1, 2-trlchloroeth.a.ne 

benaene. 

tra.ns-1,3-di.chl.oropropene 

2-chloroethylv!.nyl ether 

braa.oform. 

2-t..xano-

4--thyl-2-pentanonAO 

te't.rachloroetherw 

1,1,2,2-t.etraehloro.th.a.ne 

toluene 

chlorobenzena 

ethylberu:ene 

styrene 

total xylen .. 

NO: Not detected at apeciHod detection lillllt 

): Detection lU.lt 

liD ( 3.6) liD 

liD ( .5.8) liD 

liD ( .5.1) liD 

HD ( 5.8) HD 

liD ( .5.8) liD 

liD ( 5.5) HD 

liD ( 42.0) liD 

liD ( .53.0) liD 

liD ( 4 .8) liD 

liD ( 8.0) RD 

liD ( 7 .0) liD 

KD ( 7 .0) liD 

KD ( 8.4) liD 

liD ( 3 . .5) liD 

KD ( !1.3) liD 

&Ls Oeteeted ln ~eaa,ent. Blank1 &aellaround aubtract1on not performed 

.1: Est1ma:t.ed value less than minlaua. det.eetio.et li.Adt 

( 3.6) liD ( 3 • .5) 

( .5.8) liD ( .5. 7) 

( 5.1) liD ( 5.0) 

( .5.8) liD ( 5.7) 

( .5.8) liD ( .5. 7) 

( .5.4) liD ( 5.4) 

( 41.0) liD ( 41.0) 

( .53.0) liD ( 52.0) 

( 4.7) liD ( 4. 7) 

( 7.9) liD ( 7 .9) 

( 6.9) liD ( 6.8)_ 

( 6.9) liD ( 6.8) 

( 8.3) liD ( 8.2) 

( 3.5) liD ( 3.4) 

( .5.3) liD ( 5.2) 

2-2 2.-2 (dup) 

3/12/87 3112/87 

liD ( 3.6) liD ( 3.6) 

liD ( .5.8) liD ( .5.8) 

liD ( 5.1) HD ( .5.1) 

HD ( 5.8) HD ( .5.8) 

liD ( 5.8) liD ( .5.8) 

liD ( .5. 4) liD ( 5.4) 

liD ( 41.0) liD ( U.O) 

liD ( 53.0) liD ( .53.0) 

liD ( 4. 7) liD ( 4. 7) 

liD ( 7. 9) liD ( 7.9) 

liD ( 6.9) liD ( 6.9) 

liD ( 6.9) KD ( 6.9) 

liD ( 8.1) liD ( 8.3) 

Jll) ( 3.5) liD ( 3.5) 

liD ( .5. J) liD ( .5.3) 

3-l. 

3/12/87 

liD ( 1 • .5) 

liD ( .5.6) 

HD ( 4.9) 

HD ( .5.6) 

HD ( 5.6) 

liD ( .5.3) 

liD ( 40.0) 

liD C .U.O) 

liD ( 4.6) 

liD ( 7.7) 

liD ( 6. 7) 

liD ( 6.7) 

liD ( 8.1) 

liD ( 3.4) 

liD ( .5.2) 
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Soaople Ill 

Date Soaop led 

5-1 5-2 

An&lyt:lcal ParMMter• 

4-1 

3/12/87 3/12/87 3/12/87 

EPA tt.chod 8240 - Pur&uble OrganLc• (U&/K&l 

chloromerllanc RD 

b~<hane liD 

vLnyl cblor1de liD 

chloroethane lfD 

-tbTlane chloride lfD 

acetone MD 
carbon db .. Lflde HD 

~rieh.l.orofluoromedwne MD 

1,1-d.ichloroet.hon. 1m 

1,1-dlcbloroethane HD 

trans-1, 2-dLchloroetha:ne liD 

chloroform lfD 

1,2-dLcblor""thane liD 

2-but.....,.,. HD 

1.,1,1-t.rlchlorCMt.hA.ne ND 

oarbon t:etrachl.oride MD 

vinyl ace~ate ND 

br-Lcbloromethane HD 

1,2-d.ichloropropane ND 

cla-1, 3-dLc.blo'Copropene KD 

C.ricbloroecllene NO 

MD: Not detected at .specified detection limit 

) : nttt:ecci.on ll.mlt: 

5.8) 

5.8) 

5.8) 

5.8) 

3.2) 

8.6) 

2.0) 

5.8) 

5,4) 

3.2) 

1.8) 

1.8) 

3.2) 

29.0) 

4.4) 

3.2.) 

7.9) 

2.5) 

6.9) 

5.8) 

2.2) 

NO 

liD 

NO 

NO 

HD 

liD 

NO 

MD 

ND 

NO 

NO 

NO 

liD 

HD 

NO 

HD 

NO 

NO 

NO 

HD 

NO 

BLs De't.ecced l.n Reasent. Blank• &ac.k&round •ubtract.lo.n not pe.rfoOMd 

.11 E.stlma.t.ed value. le.s.$ t.han mi.n.i.lmlm det.eeclon ll.mlt 

5.6) 

S.6) 

5.6) 

5.6) 

3.1) 

8.3) 

1.9) 

5.6) 

5.2) 

3.1) 

1.8) 

1.8) 

3.1) 

28.0) 

4 .2) 

3.1) 

7. 7) 

2.4) 

6. 7) 

5.6) 

2.1) 

liD 

liD 

liD 

ND 

MD 

liD 

HD 

HD 

NO 

liD 

NO 

HD 

HD 

liD 

NO 

liD 

liD 

liD 

liD 

MD 

liD 

.5.8) 

5.8) 

5.8) 

5.8) 

3.2) 

8.6) 

2.0) 

5.8) 

5.4) 

3.2) 

1.8) 

1.8) 

3.2) 

29.0) 

4.4) 

3.1) 

7.9) 

2.5) 

6.9) 

.5.8) 

2.2.) 

HD 

liD 

MD 

HD 

MD 

liD 

NO 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

MD 

liD 

liD 

6-1 

3/12/87 

5.6) 

5.6) 

5.6) 

5.6) 

3.1) 

8.4) 

1.9) 

.5.6) 

5.3) 

3.1) 

1.8) 

1.8) 

3.1) 

28.0) 

•• 3) 

3.1) 

7. 7) 

2.5) 

6.7) 

5.6) 

2.1) 

6-2 

3/12/87 

NO ( 5.5) 

liD ( 5 • .5) 

liD ( 5 . .5) 

NO ( 5.5) 

2.8.1 ( 3.1) 

liD ( 8.3) 

NO ( 1.9) 

MD ( 5.5) 

NO ( 5.2) 

liD ( 3.1) 

NO ( 1.8) 

MD ( 1.8) 

liD ( 3.1) 

NO ( 28.0) 

liD ( 4.2) 

liD ( 3.1) 

liD ( 7 .• 6) 

NO ( 2.4) 

NO ( 6.6) 

liD ( 5.5) 

liD ( 2..1) 

6-2 (dup) 

3/12/87 

NO 

im 
liD 

NO 

110 

13.0.BL 

NO 

liD 

NO 

MD 

ND 

HD 

NO 

NO 

NO 

NO 

NO 

liD 

liD 

NO 

liD 

.5.8) 

.5.8) 

5.8) 

5.8) 

3.2) 

8.6) 

2..0) 

S.,B) 

5.4) 

3.2.) 

1.8) 

1.8) 

3.2) 

( 29.0) 

( 4.4) 

( 3.2) 

( 7.9) 

2.5) 

( 6.9) 

( 5.8) 

2..2) 
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Analytical Par ... t•r• 

EPA tt.chod 8240 - Puraeo.ble Or&&lliea Cv.a/~) 

d ibr'*>Chl.oraoe thane 

1, 1,2-trlehloroethanll 

benz.,. 

tran.-1, 3-dl.chl.oroprope.r\e 

2-ehloroethrlvinTl etJ>.r 

brcaoform 

2-hel<anana 

4-..th.yL-2-pentN\One 

c.ar.rachloroethene 

1,1, 2,2-.t:etr&ehlorootbane 

tol...,. 

c.hloroh.nzerw 

eth.,.lbeluene 

•tyren. 

eot.al xylene• 

4-1 

3/12/87 

NO ( 3.6) 

NO ( 5.8) 

NO ( S..l) 

NO ( .5.8) 

ND ( 5.8) 

liD c S..4) 

ND ( 41. 0) 

liD ( SS.O) 

liD ( 4. 7) 

liD ( 7.9) 

NO ( 6.9) 

ND ( 6.9) 

liD ( 8.3) 

NO c 3.5) 

NO ( 5.3) 

NO: Not decocted at specified detection ll.m.l.t 

) : Detection ll..aai t 

Saq>le ID 

o .. u S....,led 

.S-1 .S-2 

3/12/87 3/12/87 

NO ( 3.4) MD ( 3.6) 

NO ( 5.6) MD ( 5.8) 

NO ( 4.9) NO ( .5.1) 

NO ( .5.6) MD ( 5.8) 

NO ( .5.6) NO ( .5.8) 

NO ( .5.2) NO ( 5.4) 

MD ( 40.0) MD ( 41.0) 

liD ( 51.0) Ill) ( 53.0) 

ND ( 4.6) Ill) ( 4 .7) 

liD ( 7. 7) MD ( 7 .9) 

NO ( 6. 7) liD ( 6.9) 

NO ( 6. 7) MD ( 6,9) 

NO ( 8.0) liD ( 8.3) 

NO ( 3.3) NO ( 3 • .5) 

NO ( S.l) NO ( .5.3) 

lll..t Deuoted 1n ll ... cent lllanlq llael<cround subtraetioo not perfo.-d 

J: E.s~l.m&t.ed va.lu• leas than m.Lniaa.la1 clet.e.etlon li.llllt. 

6-1 

3/12/87 

NO ( 3.5) 

MD ( 5.6) 

NO ( 4.9) 

liD ( 5.6) 

NO ( .5.6) 

NO ( 5.3) 

ND ( 40. 0) 

ND ( .52.0) 

liD ( 4,6) 

NO ( 7. 7) 

NO ( 6.7) 

NO ( 6.7) 

NO ( 8.1) 

NO ( 3.4) 

NO ( .5.2) 

6-2 

3/12/87 

NO ( 3.4) 

NO ( .5.5) 

MD ( 4.8) 

NO ( S.S) 

NO ( .5.5) 

ND ( .5.2) 

NO ( 40.0) 

NO ( .51.0) 

liD ( 4.5) 

NO ( 7.6) 

liD ( 6.6) 

liD ( 6.6) 

Ill) ( 7.9) 

ND ( 3.3) 

NO ( .5.1) 

6-2 (dup) 

3/12/81 

NO ( 3.6) 

MD ( .5.8) 

MD ( 5.1) 

ND ( 5.8) 

NO ( .5.8) 

NO ( .5.4) 

ND ( 41.0) 

liD ( 53.0) 

NO ( 4.7) 

MD ( 7.9) 

NO ( 6.9) 

liD ( 6.9) 

NO ( 8.3) 

NO ( 3 . .5) 

NO ( 5.3) 
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Anal.ytie&l Par-tera 

EPA Method 8240 - Puraeablo Or5anica Cua/K&l 

chlo~thane 

br-t.hazwo 

vinyl chloride 

chloroeth&ne 

-th7l- chloride 

ace cone 

ca.rbon dloulfLtk 

trichlorofluoromethan. 

1, 1-.ilchloroetlwono 

1,1-dlchloroetlwone 

trans-1 , 2 -cllchloroethene 

chlorofoz:. 

1, 2-d!.chloroethane 

2-butanone 

l, 1 ,1-trlcllloroet:hana 

c..rbon c.etra.ehlorid• 

vtnyl ac::et:at.e 

broa>Odlchlo""""'thane 

1, 2-.ilchloropropane 

c1a-1,l•d1.ehloropropene 

t.richloroethene 

7-1 

3/12/87 

liD ( 5.5) 

liD ( .5.5) 

liD ( 5.5) 

liD ( .S.S) 

liD ( 3.1) 

liD c 8.3) 

liD ( 1.9) 

liD ( S.S) 

liD c s.:tl 

liD ( 3,1) 

liD ( 1.8) 

liD ( 1.1) 

liD ( 3.1) 

Ill) ( 28.0) 

liD ( •• 2) 

liD ( 3.1) 

liD ( 7.6) 

liD ( 2.4) 

liD ( 6.6) 

liD ( 5.5) 

liD ( 2.l) 

liD: Hot detocto<i u specified detection l1.111lt 

( ) ' Detection lllDit 

S-le ID 

Due S-le<l 

8-1 

3/12/87 

liD ( !;,5) 

liD ( 5.5) 

liD ( 5.5) 

liD ( 5.5) 

liD ( 3.1) 

liD ( 8.3) 

Ill) ( 1.9) 

liD ( 5.5) 

NO ( 5.2) 

liD ( 3.1) 

liD ( 1.8) 

liD ( 1.8) 

liD ( 3.1) 

Ill) ( 28.0) 

liD ( 4.2) 

liD ( 3 .1) 

liD ( 7.6) 

liD ( 2.4) 

liD ( 6.6) 

liD ( 5,5) 

liD ( 2.1) 

9-1 

3/12/87 

liD ( 5.5) 

liD c s.s) 
liD ( 5.5) 

NO ( 5.5) 

liD c 3.1) 

liD ( a. 3l 

liD ( 1.9) 

liD ( .S.5) 

liD ( .S.2) 

liD ( 3.1) 

liD ( 1.8) 

liD ( 1,8) 

liD ( 3.1) 

Jill ( 28.0) 

liD ( 4.2) 

Ill) ( 3.1) 

NO ( 7.6) 

liD ( 2.4) 

liD ( 6.6) 

liD ( S.S) 

KD ( 2.1) 

IlL: O.t.ecc.ed 11\ R..a.gent Blank.1 '&ack.&,round 3Ubtract.1an no't performed 

J: E.st.Ubated value le.!s than mini.alum detect:too limit 

9-1 (dup) 

3/12/87 

liD ( 5.5) 

liD ( 5,5) 

liD ( 5.5) 

liD ( 5,5) 

liD c 3.1) 

liD ( 8.3) 

. liD ( 1.9) 

liD ( 5.5) 

liD ( !;.2) 

liD ( 3.1) 

liD ( 1.8) 

liD ( 1.1) 

liD ( 3.1) 

liD ( 28.0) 

liD ( 4.2) 

liD ( 3.1) 

liD ( 7 .6) 

liD ( 2.4) 

liD ( 6.6) 

ND ( 5.5) 

liD ( 2.1) 

9-2 

3/12/87 

liD ( .5.5) 

liD c 5.5) 

liD ( S,S) 

liD ( 5.5) 

liD ( 3.1) 

liD ( 8.3) 

liD ( 1.9) 

liD ( 5 • .S) 

liD ( 5.2) 

liD ( 3.1) 

liD ( 1.8) 

liD ( 1.8) 

liD ( 3.1) 

liD ( 28.0) 

liD ( 4.2) 

liD ( 3 .1) 

liD ( 7 .6) 

liD ( 2.4) 

liD ( 6.6) 

liD ( 5.5) 

liD ( 2.1) 

10-1 

3/12/87 

liD ( .S.S) 

liD ( 5.5) 

liD ( 5 . .S) 

liD ( 5.5) 

liD ( 3.1) 

liD ( 8.3) 

liD ( 1.9) 

liD ( 5.5) 

liD ( .S.2) 

liD ( 3.1) 

liD ( 1.8) 

liD ( 1.8) 

Jill ( 3 .1) 

liD ( 28.0) 

JID ( 4 .2) 

liD ( 3.1) 

liD ( 7 .6) 

liD ( 2.4) 

liD ( 6.6) 

liD ( 5 . .5) 

NO ( 2.1) 
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Sample ID 

Do.t.e Sampled 

7-1 

Anal;rt:l.cal P..-.-ter• 3/12/87 

EPA Method 82~0 - Puraeable Oraanic:• (ua/1:1:) 

dl.brQDOCJUo.._th&ne 

1, 1, 2.-t.rlabl.oro.thane 

benaene 

t.rana-1, l-dichloropropene 

2-ehl.o>:O<IId.ylvl.nyl athe>: 

braraoform 

2-lw-aa 

4-.. thyl-2-pentanone 

t.etcachloroechene 

1, 1, 2, 2-tetrachloroethane 

~oluene 

chl.orobtmaene 

ethyl hens""" 

st:,.rane 

t.otal XTl•n•s 

liD: Not detected at opocl.fied detection ll.aal.t 

) : Detection ll.mlt 

liD ( 3.~) 

liD ( 5..~) 

liD ( ~.8) 

liD ( S • .S) 

liD ( .5 • .5) 

liD ( .5.2) 

liD ( 40.0) 

liD ( .51.0) 

liD ( 4 • .5) 

HD ( 7.6) 

liD ( &.6) 

liD ( 6.6) 

RD ( 7.9) 

liD ( 3.3) 

liD ( .5.1) 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

RD 

HD 

liD 

liD 

liD 

8-1 

3/12/87 

( 3. 4) 

( 5.5) 

( 4.8) 

( S.S) 

( S.S) 

( .5.2) 

( 4G.Ol 

( .51.0) 

( 4.5) 

( 7.6) 

( 6.6) 

< 6.6) 

( 7.9) 

( 3.3) 

( .5.1) 

IL: O.t.ectod Ln R.easent. Blanko leck&round oubt.:...,t1on not perfo<mod 

.J: Estimated. value less than minimum deteo"t.ion lJJD,it 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

liD 

HD 

RD 

liD 

ND 

liD 

9-1 

3/12/87 

( 3.4) 

( .5 • .5) 

( 4.8) 

( S.S) 

( .5 • .5) 

( .5.2) 

( 40.0) 

( 51.0) 

( 4 • .S) 

( 7.6) 

( 6.6) 

( 6.6) 

( 7.9) 

( 3.3) 

< 5.1) 

9-l (clup) 

3/12/87 

liD ( 3. ~) 

liD ( .5 • .5) 

liD ( 4.8) 

liD ( .5 • .5) 

liD ( .5.5) 

liD ( .5.2) 

liD ( 40.0) 

liD ( Sl.O) 

liD ( ~ • .S) 

liD ( 7.6) 

liD ( 6.6) 

RD ( 6.6) 

liD ( 7.9) 

liD ( 3.3) 

liD ( 5.1) 

9-2 

3/12/87 

liD ( 3.4) 

liD ( .5 • .5) 

liD ( 4.8) 

liD ( .5 • .5) 

liD ( 5 • .5) 

liD ( .5.2) 

liD ( 40.0) 

liD ( .51.0) 

liD < 4 • .5) 

ND ( 7.6) 

liD ( 6.6) 

RD ( 6.6) 

liD ( 7.9) 

ND ( 3.3) 

liD ( 5.1) 

10-1 

3/12/87 

liD ( 3.4) 

liD ( .5 • .5) 

liD ( 4.8) 

liD ( .5 • .5) 

liD ( .5.S) 

liD ( .5.2) 

liD ( 40.0) 

Ill> ( 51..0) 

liD ( ~ • .5) 

Ill> ( 7.6) 

RD ( 6.6) 

RD ( 6.6) 

liD ( 7.9) 

MD ( 3.3) 

liD ( 5.1) 
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~ II 
~ .. 
Cli ... s· -~ 

~ 
5.am9-loa ID 11:1 -2. !)ate Sampled 

~ :i 11-1 12-1 13-1 13-2 15-1 

a Analytical Par~t•r• 3112187 3/12/87 3/12/87 3/12/87 3/12/87 

"'C 
~ c ... 
~ EPA K.t:hod 8240 - Purseable Organic# (us/~) 

(Q 
CD 
II) 
C' 

chloromethane RD ( .5 • .5) RD ( 6.0) MD ( 6.0) MD ( 6.0) MD ( 6.0) CD 
br._,.. thane ND ( .5 • .5) ND ( 6.0) ND ( 6.0) MD ( 6.0) RO ( 6,0) 0 

CJ) vinyl chlorid<' ND ( 5 • .5) ND ( 6.0) MD ( 6.0) liD ( 6.0) MD ( 6.0) ... 
(Q 

0 chloroetharul ND ( .5 . .5) RD ( 6.0) ND ( 6.0) 'liD ( 6.0) MD ( 6.0) II) c ::I ""I methylene chl~ride 3.8 ( 3.1) ND ( 3.4) liD ( 3.4) S.7 ( 3.4) 20.6 ( 3.4) 0 0 
CD acetone liD ( 8.3) liD ( 9.0) liD ( 9.0) MD ( 9.0) liD ( 9.0) )> 

"'C carbon d J.sul.f ).de .ND ( 1.9) llll < 2.0) HD ( 2,0) MD ( 2.0) MD ( 2.0) ::I -1 ;;o II) CJ) II) II) 
II) (Q trichlorofluot'om.t:h&n. HD ( .5.5) llll ( 6.0) liD ( 6.0) MD < 6.0) liD ( 6.0) :E'S. C' 
9: CD 1,1-dichloroe~hene liD ( .5.2) liD ( .5.6) ND ( 5.6) MD ( .5.6) ND ( .5.6) s: -· CD II) --I 1,1-dichloroe~e liD c ~ N ::I MD ( 3.1) liD ( 3.4) liD ( 3.4) liD ( 3.4) ( 3.4) 

0 - co 
(") ...... tr&aa-1,2-dJ.ebloroethane liD ( 1.8) ND ( 1.9) ND ( 1.9) JD ( 1.9) liD ( 1.9) w ;;o I 

0 ~ ~ 
0 00 chloroform liD ( 1.8) ND ( 1.9) KO' ( 1.9) RD ( 1.9) MD ( 1.9) CD 0 f ""I 

Ill 
"' "!' 1,2-dichloroe~ .ND ( 3.1) KO ( 3.4) liD ( 3.4) RD ( 3.4) RD ( 3.4) c 0'> 
0 ;::;: ~ ..Jo. 2-but&ru>IUI KO ( 28.0) liD ( 30.0) liD ( 30.0) ND ( 30.0) RD ( ~.0) Ill 
" co 5' 00 l,l,l-t:richlo~eth&ne llD ( 4.2) RD ( 4.6) liD ( 4.6) liD ( 4.6) liD ( 4.6) 0 
~ --I carbon tetracblorJ.de RD liD 

...... 
NO ( 3.1) ND ( 3.4) liD ( 3.4) ( 3.4) ( 3.4) I 

" 
CJ) 

~ vinyl acetate liD ( 7.6) MD ( 8.3) liD ( 8.3) RD ( 8.3) ND ( 8.3) 2. 
~ bromodiehlor~th&ne liD ( 2.4) RD ( 2. 6) RD ( 2.6) ND ( 2.6) RD ( 2.6) 

CJ) < 
5 1,2-dichloropt'op~ liD ( 6.6) RD ( 7.2) liD ( 7.2) liD ( 7.2) liD ( 7 .2) II) 
~ 3 "" cla-1,3-dichloropropene RD ( .5.5) ND ( 6.0) ND ( 6.0) liD ( 6.0) MD ( 6.0) :?.. "C "" trJ.chloroethen• 2.1) RD ND ( 2.3) RD { 2.3) -o llD ( NO ( 2.3) ( 2.3) CD ,.,. 
< Ill "' "" a. 
0 

MD: Hot detected at specified detection l~it 
9- ( ): Detection ll.mit ;;:; 
L BL: Detected 1o Reasent Blankz Background subtraction not performed c: 
b J: Estimated value less than minimum detection l~t 0 

0 
s:: ... )> = to =" I -N CD 
00 rn 
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AnalYtical Par~tera 

EPA Method 8240 - Purceable Orcanics (UCI~l 

dib~lor""'"'th&ne 

1,1,2-trlchloroeth&ne 

ben~-

tr&nS-1,3-dicblorapropene 

2-chlaraet:hylvioyl ethar 

br01110fona 

2-b.xanon• 

4-aethyl-2-pentanone 

tatrachloroethene 

1,1,2,2-tatrachloroethane 

toluene 

chlorobenzene 

ethylben&ene 

styrene 

t:otal xylenes 

ND: Not detected at specified detection l~lt 

): Det~etion l~it 

NO 

NO 

liD 

MD 

MD 

MD 

liD 

liD 

MD 

liD 

ND 

liD 

liD 

MD 

liD 

11-1 

3/12/87 

( 3.4) 

( .5 • .5) 

( 4.8) 

( .5 • .5) 

( .5 • .5) 

( .5.2) 

( 40.0) 

( !11.0) 

( 4.!1) 

( 7.6) 

( 6.6) 

( 6.6) 

( 7.9) 

( 3.3) 

( 5.1) 

ND 

110 

liD 

liD 

MD 

liD 

liD 

liD 

ND 

liD 

ND 

ND 

liD 

liD 

ND 

SU~ple ID 

12-1 

3/12/87 

Due Sampled 

13-1 

3/12(87 

( 3. 7) NO ( 3.7) 

( 6.0) NO ( 6.0) 

( 5.3) BD ( .5.3) 

( 6.0) liD ( 6.0) 

( 6.0) liD ( 6.0) 

( 5.6) liD ( .5 •. 6) 

( lol. 0) liD ( 43.0) 

( 5.5.0) liD ( .5.5.0) 

( 4.9) liD ( 4.9) 

( 8.3) NO ( 8.3) 

( 7.2) rm ( 7.2) 

( 7.2) liD ( 7 .2.) 

( 8.6) liD ( 8.6) 

( 3.6) NO ( 3.6) 

( .5 . .5) NO ( 5.5) 

BL: Detected in Reasent BLank1 Backcround subtraction not performed 

J: Estimated value less than min~ detection lDDit 

HD 

NO 

liD 

liD 

liD 

liD 

liD 

liD 

ND 

liD 

ND 

liD 

NO 

liD 

ND 

13-2 

3/12/87 

( 3.7) 

( 6.0) 

( .5.3) 

( 6.0) 

( 6.0) 

( .5.6) 

( 43.0) 

( 55.0) 

( 4.9) 

( 8.3) 

( 7.2) 

( 7 .2) 

( 8.6) 

( 3.6) 

( 5.5) 

110 

liD 

NO 

15-l 

3/12(87 

( 3.7) 

( 6.0) 

( 5.3) 

liD ( 6.0) 

liD ( 6.0) 

liD ( .5.6) 

liD ( 43.0) 

liD ( 5.5.0) 

ND ( 4.9) 

ND ( 8.3) 

rm ( 7.2) 

liD ( 7.2.) 

liD ( 8.6) 

liD ( 3.6) 

ND ( .5 • .5) 
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Boring 0341 

Compound Sample Depth (Ft-BGS) 

0-0.5 

Phenanthrene 2001 

Fluoroanthene 4001 

Pyrene 2701 

Anthracene 710U 

Chrysene 2001 

Benzo(a)anthracene 1601 

Benzo(a)pyrene 2001 

Benzo (b) fluoran thene 4001 

Benzo(k)fluoranthene 710U 

Dibenzo(a,h)anthracene 710U 

Benzo(g,h,i)perylene 3001 

Indeno(1,2,3-cd)pyrene 2401 

Ft-BGS = Feet below ground surface 
J = Estimated value 
U = Not detected 

1-3 

3701 

840 

600 

1001 
3701 

3401 

3101 
520 

2001 
53J 

400U 

2501 

All concentrations are in micrograms per kilogram (J.tg/kg). 

II .. ... -• 
~ 

I 
Boring 0342 

Sample Depth (Ft-BGS) 

1.5-3 5-7 9-11 "'C 
)> 

380U 370U 370U :I: 

380U 370U 370U 
(') 
0 

380U 370U 370U 
::l 
0 
(t) 

380U 370U 370U ::l 
(/) :::t -i 

380U 370U 370U I» I» 
:E e. 2: 

380U 370U 370U !: 0 (t) 

C ::l N 

380U 370U 370U t/1 (Q 

(o) -· I 

380U 370U 370U 
~ ::l N 

(/) I» 

380U 370U 370U 2. 

380U 370U 370U (/) 
I» 

380U 370U 370U 3 
380U 370U 370U 

"C 
CD' 
t/1 

;: 
=' -CD rn 



APPEIDIIB 

Table 29-2b 

TPH Concentrations in Soil Samples 

SWMU 34 

Boring Number 
Sample Depth 

(Ft-BGS) 

U= 
Ft-BGS = 
mg/kg = 

0341 

0342 

Not detected 

0- 0.5 

1- 3.0 

1.5-3 

5-7 

9- 11 

Feet below ground surface 
Milligrams per kilogram 

Source: Woodward-Clyde, 1992 

TPH 
(mg/kg) 

1180 

397 

45.1 u 
44.6 u 
44.9U 

Tables 

1/RS Greiner Woodward Clyde Q:\M96021nnlhswa_nfrap\rev11nfrap1apb_v2a.doc\12-Jui-OO /OMA B-31 



APPEND liB Tables 

Table 29-2c 

Metal Concentrations in Soil Samples 

SWMU 34 

Boring 0341 Boring 0342 
Sample Depth (Ft-BGS) Sample Depth (Ft-BGS) Background2 

Element 0-05 1-3 15-3 5-7 (X + 2o") 

Aluminum 4040 8230 12500 9170 2571-10447 

Antimony SUJ 55 UJ 5.2UJ 52UJ 4.88-5.4 

Arsenic 1.6J 2.8 J 2J 2J 0.43-1.95 

Barium 1481 161 J 94.8 1631 0-903 

Beryllium 0.43U 0.48 u 0551 0.491 032-0.68 

Cadmium 13 0.% u 0.9U 0.91U 0.81-1.01 

Calcium 39200 49100 69700 122000 0-193062 

Chromium 123 10.4 105 8.1 2.67-931 

Cobalt 2.8J 2.8 J 4.2J 351 1.38-4.06 

Copp~r 15 20.7 14U 10.8U 0.00-15.44 

Iron 46801 6710 J 8920 6450 2239-8683 

Lead 40.7 38.1 65 5.1 1.76-8.64 

Magnesium 1530 2330 2810 3320 0-11903 

Manganese 83.9 173 J 120 83.4J 10.88-167 

Mercury O.llU 0.12 u O.llU O.llU 

Nickel 75U 7.1 J 9.2 7.11 357-8.49 

Potassium 860J 1570 2140 1520 632-2613 

Selenium 2.2J - R -R . -R 0.00-135 

Silver 0.87U 0.96 u 0.9U 0.91U 0.86-0.94 

Sodium 319J 316 u 298U 299U 154-540 

Thallium 0.22UJ 024 UJ 0.23UJ 0.23UJ 0.20-024 

Vanadium 11.8 16 18.1 19.1 926-26.74 

Zinc 237J 6031 22 16.8J 458-21.82 

UJ = Estimated as non-detect at instrument detection limit 
J = Estimated value 
u Not detected 
-R = Rejected 

No range could be calculated 
Ft-BGS = Feet below ground surface 

All co~centrations are in milligrams per kilogram (mg/kg). 
l Background range calculated from values in Table 2-7. 

Source: Woodward-Clyde, 1992 
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Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results are presented in Appendix A. 

J = Estimated value. 
R = Rejected value. D = Sample was diluted for analysis. 
U = Nondetected value. RL • Reporting Limit 
<•> Duplicate for the preceeding sample number. 
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~ 2. 
~ LOCATOR CAN048-4804..0000 CAN048-4804-000S CAN048-4804..0010 CAN048-4804-00IS CAN048-4804-00l0 CAN048-4804-0025 (/) a c LAB SAMPLE NUMBER 0397740007SA 0397740008SA 0397740009SA 03977400 I OSA 0397740011SA 0397740012SA 3 i COLLECT DATE 12/11194 12/11/94 12/11194 12/11194 12/11194 12/11/94 3 
~ Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Cl (/) -< 0 Metals (m&fkg} 
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Arsenic 3 0.56 2.6 0.57 2.9 0.58 2 0.56 1.2 0.56 1.8 0.55 0 

c Barium 149 1.1 456 1.1 304 1.2 436 5.6 69.3 1.1 109 2.2 3 
;;o Beryllium 0.53 0.23 0.5 0.23 0.46 0.23 < 1.1 u 0.26 0.22 < 0.44 u 'C 

0 (/) Calcium 63800 22.5 102000 22.7 112000 23 250000 Ill 78900 22.3 173000 44.1 c 
G') Chromium 11.3 1.1 8.9 1.1 6.8 1.2 < 5.6 u 5.9 1.1 2.6 2.2 :;, .., 

Cobalt 4.1 1.1 3.5 1.1 3.3 1.2 < 5.6 u 1.6 1.1 1.2 2.2 J c. 
~. ""C (/) til 

"""" 
:;, Cl Copper 7.3 2.3 7 2.3 5.9 2.3 < 11.1 u 1.8 2.2 J 1.9 4.4 J :E c Cl co (I) 

(I) Iron 9480 11.3 8550 11.3 6840 11.5 2410 55.6 4810 11.1 3680 22.1 s:: (I) tT .., - en :E N Lead 18.8 5.6 J IS.S 5.1 ] 11.3 2.9 J 2.3 0.56 ] 2.7 0.56 J 1.9 0.55 ] c (I) 
(') w 0 0 Magnesium 2830 22.5 J 3760 22.7 J 4160 23 13400 Ill 8310 22.3 J 10500 44.1 J ~ - 0 0 ..... 

1.1 168 1.1 118 1.2 21.4 5.6 J 40.5 1.1 34 2.2 00 (I) 
I ~ Manganese 133 

> c. N 0 c. 
1: :.E N Nickel 8.2 4.5 7.8 4.5 8.3 4.6 9 22.2 J 5.7 4.5 4.2 8.8 J :;, <D Cl Polassium 2140 563 1980 561 1540 576 448 2780 J 1400 556 1070 1100 J 0> 

""D 0 .., 
17.2 17.7 2.2 ~ c. Vanadium 18.6 1.1 18.3 1.1 1.2 5.6 18 1.1 IS ::r ::J 
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til "' ~ -< TRPH (mglkg) (I) 
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(/) u y Petroleum Hydrocarbons 
~ N 0 < 0 Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. -5 0 A complete summary of chemical results are presented in Appendix A. (/) iif 0 
'2.. J • Estimated value. Cl Ill 
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Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summuy of chemical results arc presented in Appendix A. 

J • Estimated value. 
R • Rejected value. 0 • Sample was diluted for analysis. 
U • Nondetected value. RL • Reporting Limit 
IIJ Duplicate sample for the preceedlng sample number. 
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Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results arc presented in Appendix A. 

J • Estimated value. 

R • Rejected value. D • Sample was diluted for analysis. 

U • Nondetectcd value. RL • Reportins Limit. 
Ul Duplicate sample for the pn:cceding sample number. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (11gfkg) 

Acetone 

2-Butanone (MEK) 

Chlorobenzene 

Ethyl benzene 

Methylene chloride 

Toluene 
Xylcnes (total) 

Semivolatile Organics (p.glkg) 

Acenaphthcne 

bis(2-Ethylhcxyl)phthialatc 
4-Chloroaniline 

Di-n-butyl phthalate 

Dlbenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Fluoranthene 

Fluorene 

2-Methylnaphthalene 

Naphthalene 

N-Nitrosodiphenylamine 

Phenanthrene 

Phenol 

CAN048-4805-0015 

0397940013SA 

12/12/94 
Result RL Qual 

< 
< 
< 

< 

< 

< 

< 
< 

< 
< 

< 

< 
< 
< 
< 

< 

< 

< 

< 

< 

< 

11 

11 

5.6 

5.6 

5.6 
5.6 

5.6 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

J 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CAN048-4805-00:ZO 

0397940001SA 

12/12/94 

CAN048-4805-Q025 

0397940002SA 

12112194 
Result RL Qual Result RL Qual 

< 
< 
< 

< 

< 
< 
< 

< 
< 
< 

< 

< 
< 
< 
< 

< 
< 
< 

< 

< 

< 

< 

11 

11 

5.7 

5.1 

5.7 

5.1 

S.1 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

8.9 
< 

< 

< 

< 

< 

< 

< 

120 

< 
< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

II 

II 

5.4 

5.4 
5.4 
5.4 

5.4 

360 

360 
360 
360 

360 
360 

360 
360 

360 

360 

360 

360 

360 

360 

360 

u 
u 
u 
u 
u 
u 

u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CAN048-4805-0030 

0397940003SA 

12/12/94 

CAN048-4805-Q035 

0397940004SA 

12/12194 

CAN048-4805-0040 

039794000SSA 

12/12194 
Result RL Qual Result RL Qual Result RL Qual 
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< 
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3.9 

< 
< 

< 
< 
< 
< 

< 

< 
< 
< 

< 

< 

< 

< 
< 

< 
< 

11 

11 
5.4 
5.4 
5.4 

5.4 

5.4 

360 
360 
360 
360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 
360 

u 
u 
u 
J 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

< 
< 
< 

4J 
< 
< 

< 

< 

< 

< 

< 
< 
< 

< 

< 
< 
< 
< 

< 
< 

< 

II U 

II U 

5J U 
D U 

~3 

SJ U 
D U 

350 u 
350 u 
350 UJ 

350 u 
350 u 
350 UJ 

350 UJ 
350 UJ 

350 u 
350 u 
350 UJ 

350 UJ 

350 u 
350 u 
350 UJ 

3.8 

< 
< 
< 
< 

< 

< 

< 

< 
< 
< 
< 

< 

< 

< 
< 

< 

< 

< 
< 

< 

< 

II 

II 

5.4 

5.4 
5.4 
5.4 

5.4 

350 

350 

350 

350 
350 

350 

350 

350 

350 

350 

350 

350 

3SO 

3SO 

350 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Results presented here are only those chemicals which were deteefl:d at least once at this SWMU and have passed data review. 
A complete summal)' of chemical results are presented in Appendi• A. 

J • Estimated value. 
R • Rejected nlue. 
U • Non detected value. 

D =Sample was diluted for analysis. 
RL =Reporting Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Metals (mKikl) 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Nickel 

Potassium 

Vanadium 
Zinc 

TRPH (mglkg) 

Total Recoverable 
Petroleum Hydrocarbons 

CAN048...C805-0015 

0397940013SA 
12112194 

CAN048-4805-0020 

0397940001SA 

12112194 

CAN048-4805-0025 

0397940002SA 

12112194 

CAN048...C805-0030 

0397940003SA 

12112194 

CAN048...C805-0035 

0397940004SA 
12112194 

CAN048-4805-0040 

0397940005SA 

12112194 
Result 

8100 

< 
1.7 

96.1 

0.46 
37400 

7 

3 

7620 

6.5 

3340 

124 

7.7 

1880 

17.9 

18.3 

< 

RL Qual Result 

11.1 12100 

6.7 UJ < 
0.56 1.7 
1.1 331 

0.22 J 0.53 
22.3 

1.1 
1.1 

2.2 

11.1 

1.1 

22.3 

1.1 

4.5 

556 

1.1 

2.2 

44.5 u 

75100 

9 
2.7 

4.1 

8180 

5.8 

7730 

81.1 

9.6 

3110 

21.2 

19.5 

< 

RL Qual Result RL Qual Result 

11.4 7480 21.8 6460 
6.8 UJ < 13.1 UJ < 
1.1 0.79 0.54 0.65 
1.1 2390 2.2 40.1 

0.23 J < 0.44 u 0.18 
22.7 
1.1 
1.1 

2.3 

11.4 

0.57 

22.7 

1.1 
4.5 

568 

1.1 

2.3 

45.4 u 

128000 43.5 
4.6 2.2 
2.2 2.2 
14.5 4.4 
6130 21.8 

2.5 0.54 

13700 43.5 
79.8 2.2 

7.9 8.7 

1350 1090 

15.3 2.2 

21.1 4.4 

< 43.5 u 

53900 

5.6 

1.5 

1.8 

4670 

1.9 
5080 

36.7 

5.1 

1380 

11.3 

9.2 

< 

RL Qual Result 

10.8 3790 

6.5 UJ < 
0.54 0.58 
1.1 35.3 

0.22 J 0.13 
21.6 

1.1 

1.1 

2.2 

10.8 

0.54 

21.6 

1.1 

4.3 

539 

1.1 
2.2 

43.1 u 

41900 

2.8 

1.8 
1.6 

3630 

2 

2820 
58.5 

4.3 

817 

8.2 

7 

< 

RL Qual Result 

10.6 3120 

6.4 UJ < 
0.53 0.64 
1.1 41.7 

0.21 J < 
21.2 

1.1 
1.1 
2.1 

10.6 
0.53 

21.2 

1.1 

4.2 

530 

1.1 

2.1 

42.4 u 

49200 

3 
1.4 
2.4 

3160 

2.1 

3600 
44.3 

3.5 

593 

8.6 

7.2 

< 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
A complete summary of chemical results are presented in AppendllC A. 

J • Estimated value. 
R ~ Rejected value. D ~ Sample was diluted for analysis. 
U ~ Nondetected value. RL • Reporting Limit. 
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6.4 UJ 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (Jtglkg) 

Acetone 

2-Butanonc (MEK) 
Chlorobenzene 

Ethyl benzene 

Methylene chloride 
Toluene 
Xylenes (total) 

Scmlvolatllc Organics (Jlg/kg) 
Acenaphthenc 
bis(2-Ethylhexyl)phthalate 

4..Chloroaniline 
Di-n-butyl phthalate 

Dibenzofuran 
1,2-Dichlorobenzene 

I ,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

Fluoranlhene 

Fluortne 

2-Methylnaphthalene 

Naphthalene 

N-Nitrosodiphenylarnine 

Phenanthrene 

Phenol 

CAN048-4806-0000 

0398000002SA 
12/12194 

RL 

CAN048-4806-4862'11 

0398000007SA 

12/12194 

CAN048-4806-000S 

0398000003SA 

12/12/94 

CAN048-4806-00IO 

0398000004RA 
12/12194 

CAN048-4806-00IO 

0398000004SA 

12/12194 
Result 

< 
< 

< 

< 

5.2 
1.3 
< 

< 

< 

< 

< 
< 

< 

< 

< 

< 
< 
< 

< 
< 
< 

< 

II 

II 

5.3 
5.3 

5.3 

5.3 

5.3 

3SO 

3SO 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

Qual Result 

u 
u 
u 
u 

J 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 
< 

< 
< 

5.5 

< 

< 

< 
< 

< 
< 

< 
< 
< 
< 

< 
< 

< 

< 

< 
< 

< 

RL 

II 

II 

5.6 

5.6 

5.6 

5.6 

5.6 

370 
370 
370 

370 
370 

370 

370 
370 

370 

370 

370 

370 

370 

370 

370 

Qual Result 

u 
u 
u 
u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

29 

< 

3 
1.8 

6.5 

2.3 

26 

< 
< 
< 

< 
< 
< 

< 

< 

< 
< 
< 

< 

< 

< 
< 

RL Qual Result 

II 

II 
5.6 

5.6 

5.6 

5.6 

5.6 

u 

3700 u 
3700 u 
3700 u 
3MO U 

< 

9100 
< 
< 

3700 u < 
3700 u 7500 

3700 u 700 

3700 u 
3700 u 
3700 u 

1800 

1200 

190 

3700 u 12000 

3700 u 5200 

3700 u < 
3700 u 400 

3700 u < 

RL Qual Result 

< 

< 

< 
890 

< 

< 

12000 

1500 UJ < 
1500 < 
1500 UJ 7900 

1500 UJ 410 
!500 UJ < 
1500 4100 
1500 ] 450 

1500 

1500 

!500 

950 

700 

< 
1500 < 

1500 2900 

!500 U1 < 
1500 ] < 

1500 U1 < 

RL Qual 

5500 u 
5500 u 
2800 u 
2800 ] 

2800 u 
2800 u 
2800 

3600 UJ 
7400 UJ 

3600 
3600 
3600 UJ 

3600 

3600 
3600 

3600 

3600 UJ 

3600 UJ 
3600 ] 

3600 UJ 

3600 U1 

3600 U1 
Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 

A complete summary of chemical results arc presented in Appendix A. 
1 =Estimated value. 
R • Rejected value. D -Sample was diluted for analysis . 
U- Nondetected value. RL- Reporting Limit. 
Cll Duplicate sample for the preceeding sample number. 
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< 150 U1 
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< 750 U1 

en 
c: 
3 
3 
Ill 

-< 
a 
C") 
0 
3 , 
0 
c: 
:I 
c. 

en C/1 -4 
:E c C) s:: C'D C" 
c: S' CD 
~a w 
co C'D 0 

> ~ ~ 
:I 
"tJ 
:r 
Ill 
C/1 
C'D 

en 
2. 
en 
Ill 
3 , 
CD 
C/1 

II .. ... -a 

~ 

;: 
1:1" -CD 
fn 



~ 
~ 
(I) 

s· 
s:t 
~ 
& 
~ a 
~ g. 

0 
~ 
<D 
m 
0 

~ 
§: 

I! 
~ 

~ 
< 

5 
~ 
"0 

~ 
"0 

I~ 
c. 
0 
9-
;:; 
L 
c: 
;;:; 
0 

0 
s: 
)> 

to 
I 

+;:.. 
0 

(J) 
0 
s::: .., 
0 
CD 

c 
:::c 
(J) 

G) .., 
~. 
::l 
CD .., 
:: 
0 
0 
c. :e 
Ill .., 
c. 
(") 

-< c. 
~CD 
N 
0 
0 
0 

LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Metals (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

"C Cobalt 
Ill Copper 

(Q 
Iron CD 

00 Lead 

0 Magnesium .... 
~ Manganese 

N Nickel 

Potassium 

Vanadium 

Zinc 

TRPH (mglkg) 

Total Recoverable 

Petroleum Hydrocarbons 

CAN048-4806~000 CAN048-4806-4862uJ CAN048-4806~005 CAN048-48~010 CAN048-480~010 

0398000002SA 0398000007SA 0398000003SA 0398000004RA 0398000004SA 

12112/94 12112/94 12112/94 12112194 12112/94 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

5240 10.7 J 5640 11.1 J 9790 11.3 J 4050 55.1 

< 6.4 UJ < 6.7 UJ < 6.8 UJ < 33 u 

2.8 0.53 2.6 0.56 2.7 0.56 3.4 0.55 

242 1.1 J 169 1.1 J 206 1.1 J 1640 5.5 

0.37 0.21 0.41 0.22 0.44 0.23 < 1.1 u 

54100 21.3 J 32000 22.3 J 47600 22.5 J 246000 110 

5.2 1.1 J 6.2 1.1 J 8.2 1.1 J < 5.5 UJ 

1.1 3.6 1.1 3.4 1.1 4.4 5.5 J 

6.5 2.1 7.1 2.2 6.9 2.3 <. II u 

4900 10.7 J 5810 11.1 J 7930 11.3 J 2800 55.1 

11.2 1.1 J 16.1 1.1 25.7 2.8 J 8.9 1.1 

3100 21.3 2320 22.3 2140 22.5 7050 110 

132 1.1 152 1.1 138 1.1 40.2 5.5 

7 4.3 7.1 4.5 7.1 4.5 6 22 

1150 533 1270 557 1830 563 926 2750 

13.4 1.1 J 14.7 1.1 J 15.9 1.1 J 12.3 5.5 

11.5 2.1 J 17.7 2.2 J 23.1 2.3 J 9.4 II 

56.2 42.7 81.8 44.5 729 45 17300 1320 

Results pRsented heR OR only those chemicals which weR detected at least once at this SWMU and have passed data Rview. 

A complete summary of chemical Rsults OR presented in Appendix A. 

J • Estimated value. 

R • Rejected value. D • Sample was diluted for analysis. 

U • Nondetected value. RL • Reporting Limit. 
01 Duplicate sample for the pReceding sample number. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics ()lg/kg) 

Acetone 

2-Butanonc (MEK) 

Chlorobenzene 

Ethyl benzene 

Methylene chlorlde 

Toluene 

Xylencs (total) 

Semlvolatile Organics (Jlglkg) 

Acenaphthene 

bis(2-Ethylhexyl)phthalate 

4-Chloroaniline 

Di-n-butyl phthalate 

Dibcnzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobcnzene 

1,4-Dichlorobcnzene 

Fluoranthene 

Fluorene 

2-Methylnaphthalene 

Naphthalene 

N-Nitrosodiphenylamine 

Phenanthrene 

Phenol 

CAN048-4806-0015 

0398000005SA 

12112/94 

CAN048-4806-0020 

0398000006SA 

12112/94 

CAN048-4806-0025 

0398000008SA 

12112/94 

CAN048-4806-0030 

0398000009SA 

12/12/94 

CAN048-4806-486J''J 

0398000012SA 

12112194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 
< 
< 

570 

< 

< 
5500 

88 

< 

< 
< 

220 

1100 

< 

< 
510 

130 

5700 

2100 

< 

98 

< 

5700 u 
5700 u 

< 
1200 

2800 u < 

2800 J 420 

2800 u < 

2800 u < 

2800 3300 

750 ] < 

750 UJ < 

750 R < 

750 R < 

750 ] < 

7SO I 220 

750 R < 

750 R < 

750 ] 230 

7SO 1 < 

750 J 3600 

750 I 1200 

750 R < 

7SO J < 

750 < 

2900 u 
2900 

410 

140 

1400 u < 

1400 J < 

1400 u 41 

1400 u < 

1400 69 

1900 u < 

1900 u < 

1900 u < 

1900 u < 

1900 u 88 

1900 J < 

1900 u < 

1900 u < 

1900 ] 150 

1900 u 47 

1900 2300 

1900 ] 800 

1900 u < 

1900 u 41 

1900 u 38 

110 

110 

56 

56 

56 

56 

56 

370 
370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 
370 

u 
u 

u 

u 
u 
u 
u 
J 

u 
u 
u 

u 

13 

< 

< 

< 
4.8 

< 
< 

< 

< 

< 
< 

< 
< 
< 

< 

< 
< 

< 

< 

< 
< 

< 

12 

12 u 
5.8 u 
5.8 u 
5.8 . ] 

5.8 u 
5.8 u 

3W U 
m u 
3W U 
380 u 
m u 
3W U 
3W U 

m u 
3W U 
3W U 
3W U 
3W U 
m u 
3W U 
m u 

< 

< 

< 
< 

1.9 

< 

< 

< 
< 

< 
< 
< 
< 
< 

< 

< 
< 
87 

< 

< 
< 

< 

11 

II 

5.3 

5.3 

5.3 

5.3 

5.3 

350 

350 

350 

350 

350 

3SO 
350 

350 

350 

350 

350 

350 

350 

350 

350 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

A complete summary of chemical results are presented in Appendix A. 

J- Estimated value. 
R =Rejected value. D =Sample was diluted for analysis. 

U - Nondetected value. RL • Reporting Limit. 

(ll Duplicate sample for the preceeding sample number. 
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~ !I 
§? .. 
al ... :s· -~ a 
~ LOCATOR CAN048-4806-0015 CAN048-4806-0020 CAN048-4806-00:25 CAN048-4806-0030 CAN048-4806-486Jt'l ~ 2. LAB SAMPLE NUMBER 0398000005SA 0398000006SA 0398000008SA 0398000009SA 0398000012SA 
~ COLLECT DATE 12/12/94 12/12194 12/12/94 12/12/94 12/12194 

(A 

a s:::: 

~ 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 3 

Metals (mg!kg) 3 
~ (A Aluminum 3630 22.7 J 3860 22.9 J 4590 22.4 J 5850 11.5 J 2030 10.7 

I» 
J -< 0 

Antimony 13.6 14 13.7 13.4 UJ s:::: < UJ J < < 6.9 UJ < 6.4 UJ 0 .., 
Arsenic 1.7 0.57 1.4 0.57 1.6 0.56 0.82 0.58 0.94 2.1 J ..... (') 

CD 
Barium 402 2.3 J 205 2.3 J 518 2.2 J 244 1.2 J 63.6 1.1 J 

0 
0 

c Beryllium < 0.45 u < 0.46 u 0.23 0.45 J 0.2 0.23 J 0.12 0.21 J 3 
:::0 Calcium 210000 45.3 J 170000 45.8 J 173000 44.7 J 33600 23.1 J 23000 21.4 J '0 
(A 0 

Chromium 5.8 2.3 J 2.4 2.3 J 6.5 2.2 J 4 1.2 J 1.3 1.1 J s:::: 
G) 

1.2 2.3 2.2 
:I .., 

"0 Cobalt 1.6 2.3 J J 1.8 J 1.2 1.2 0.79 1.1 J c. CD I» 1.4 4.6 4.5 (A !II ---4 Copper 1.4 4.5 J J 2.9 J 1.6 2.3 J 0.9 2.1 J :I co :E c I» CD CD Iron 1980 22.7 2320 22.9 J 2890 22.4 J 4360 11.5 J 1560 10.7 J CD C" .., 
...Jo. s: - Ci) :E 0 Lead 1.8 0.57 1 1.9 0.57 I 2.1 0.56 J 2.1 0.58 J 2.1 0.53 J c CD 

(') w 0 0 Magnesium 16200 45.3 ISSOO 45.8 17700 44.7 3330 23.1 2100 21.4 ,J::Io. -CD 0 0 ..... 00 I 
0 c. ...Jo. Manganese 20.8 2.3 26.8 2.3 28.9 2.2 34.6 1.2 24.5 1.1 > c. N 
i: ~ N Nickel 8.5 9.1 J 4.4 9.2 J 6.2 8.9 J 3.6 4.6 J 1.7 4.3 J :I "' I» Ol 

Potassium 478 1130 J 483 1140 J 735 1120 J 1310 577 613 "0 0 .., 534 
~ c. ::r ::> 

0 Vanadium 18.9 2.3 J 20 2.3 J 19.8 2.2 J 9.8 1.2 J 5.5 1.1 J I» f -< Zinc 6.1 4.5 J 5.5 4.6 J 7.1 4.5 J 9 2.3 J 3.7 2.1 J !II 
CD 

'=> c. TRPH (mg/kg) iii' CD 

~ 
y 

Total Recoverable 3890 907 2080 137 1350 492 199 46.2 172 42.7 (A 
N 2. :s. 0 Petroleum Hydrocarbons 5 0 iii' 0 Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. (A 

"?.. I» ., 
A complete summary of chemical results arc presented in Appendi1e A. 3 "0 

0" 

';::, 1 = Estimated value. '0 ., Ci) c. R- Rejected value. D =Sample was diluted for analysis. 0 !II 
~ U = Nondetected value. RL = Reporting Limit. "' L c•> Duplicate sample for the preceeding sample number. c:: 
b 
0 

0 
;:: 

-t )> 

= to =r 
I -.j:::.. CD 

N en 



~ II 
~ .. 
cti ... ::;· -~ LOCATOR CAN048-4806-003S CAN048-4806-0040 a 
~ LAB SAMPLE NUMBER 0398000010SA 0398000011SA -C) COLLECT DATE 12/12194 12/12194 ~ Q. 

~ Result RL Qual Result RL Qual en a Volatile Organics ()lg/kg) c 
3 

~ Acetone 9.2 10 I 3.5 11 I 3 
~ en 2-Butanonc (MEK) < 10 u < 11 u s:u 

0 Chlorobenzene < 5.2 u < 5.3 u -< c 
Ethylbenzene 5.2 u 5.3 u 0 .., < < ..... (') 

(') CD Methylene chloride 3.3 5.2 I 2.1 5.3 I 
0 Toluene < 5.2 u < 5.3 u 3 c 

:::0 Xylcnes (total) < 5.2 u < 5.3 u "C 
en Semlvolatile Organics {Jlg/kg) 

0 
c 

G') Accnaphthene < 340 u < 350 u :l .., 
"C Q. 

CD s:u bis(2-Ethylhexyl)phthalate < 340 u < 350 u en (II -1 :l (Q 
4-Chloroaniline 340 u 350 u :E 0 s:u 

CD CD < < CD C" .., 
..,\, s: .... 

:E Di-n-butyl phthalate < 340 u < 350 u c CD CD ..,\, 
(') w 0 0 Dibenzofuran < 340 u < 350 u ,J:Io. .... 0 0 ..... 00 CD I 

0 Q. ..,\, 1,2-Dichlorobenzcne < 340 u < 350 u > Q. N 
~ ::e N 1,3-Dichlorobenzene < 340 u < 350 u :l (0 s:u 0> 

1,4-Dichlorobenzene 340 u 350 "C 0 .., < < u "' 5" Q. ::r :;, 
(') Fluoranthene < 340 u < 350 u s:u ;; 

"' (II 
~ -< Fluorene < 340 u < 350 u CD 

I 
:;, Q. 
iii CD 2-Methylnaphthalenc < 340 u < 350 u -
~ Naphthalene < 340 u < 350 u en 
CD N 0 s. 0 N·Nitrosodiphenyiamine < 340 u < 350 u -5" 0 iii 0 Phenanthrene < 340 u < 350 u en 
'3. s:u 
Ill 

Phenol 340 u 350 u 3 "0 < < cr 
';:, Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 

"C 
Ill nr c. A complete summary of chemical results are presented in Appendix A. (II 0 

~ 1 =Estimated value. 
~ 
c: R .. Rejected value. D • Sample was diluted for analysis. 
b U • Nondetected value. RL =Reporting Limit 0 

0 (I) Duplicate sample for the preceeding sample number. ;:: .... :J> = to =" -I 
CD +:>. 

w en 



~ a: 
~ ... 
~ ... ::;· -~ Ill 
~ LOCATOR CAN048-4806-003S CAN048-4806.0040 -a LAB SAMPLE NUMBER 03980000IOSA 03980000IISA ~ ~ COLLECT DATE 12112/94 12/12/94 en a Result RL Qual Result RL Qual s::: 

~ Metals (mg/kg) 3 
3 

~ en Aluminum 2860 10.4 1 2970 10.5 J I» 
0 Antimony < 6.3 UJ < 6.3 UJ -< s::: 0 .., Arsenic 0.61 2.1 1 0.57 0.53 .... 0 

C') CD Barium 24.3 I J 23.1 1.1 1 
0 0.21 c Beryllium < u < 0.21 u 3 ;;o Calcium 27700 20.9 I 33300 21.1 I "C en Chromium 2.5 I I 
0 

2.3 IJ J s::: G) 
Cobalt 0.82 I I 0.86 1.1 I ::::s .., 

""C a. CD I» Copper 1.3 2.1 1 0.94 2.1 1 en t/1 -1 ::::s (Q :E c I» CD CD Iron 2890 10.4 1 2810 10.5 J s: CD C" .., ..... - (j) :E 1\l Lead 1.6 0.52 J I.S 0.53 I c CD 
0 0 0 Magnesium 1930 20.9 2640 21.1 .j::l. -w 
CD 0 0 .... (X) I 

0 a. ..... Manganese 32.1 1 29.9 1.1 )> a. N 
f :e 1\l Nickel 1.9 4.2 1 2.2 4.2 J ::::s <!> I» "' "'C 0 .., Potassium 662 522 625 527 ~ a. ::::J" " C') Vanadium 6.8 I J 7 1.1 1 I» 5' 
"' t/1 :E -< Zinc 5.8 2.1 I 5.6 2.1 1 CD Ill 

I 

" a. 
~ ~CD TRPH (mglkg) 

en ~ N Total Recoverable < 41.8 u < 42.2 u 0 < 0 5 0 Petroleum Hydrocarbons 
~ 0 en :?.. Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. I» Ill 

3 u 
A complete summary of chemical results arc presented in Appendix A. a 

I~ "C 
Ill 1 = Estimated value. (j) 0. 

t/1 0 R = Rejected value. D =Sample was diluted for analysis. ~ 
~ U • Nondetccted value. RL .. Reporting LimiL c 

(lJ Duplicate sample for the preceeding sample number. 6 
0 

0 
:;:: 

-.o4J )> = co =" -I 

CD .j:::.. 
.j:::.. (n 



APPEND liB 

Table 30-3 

Comparison of Maximum Soil Concentrations to MSSLs 

SWMU48A 

Maximum Detected Residential Soil MSSL 

Concentration Concentration• 

Chemical (mglkg) Qual (mglkg) 

VOLA TILE ORGANICS 

2-Butanone 1.2 6900 

Acetone 0.41 1400 

Chlorobenzene 0.003 54 

Ethylbenzene 0.89 230 

Methylene Chloride 0.041 8.5 

Toluene 0.0057 520 

Xylenes 12 210 

SEMIVOLA TILE ORGANICS 

1,2-Dichlorobenzene 7.5 370 

1,3-Dichlorobenzene 0.7 41 

I ,4-Dichlorobenzene 1.8 3 

2-Methylnaphthalene• 12 55 
4-Chloroaniline 7.9 220 

Acenaphthene 0.088 2600 

Bis(2-ethylhexyl)phthalate 9.1 32 

Dibenzofuran 0.22 210 

Di-n-Butyl phthalate 0.41 5,500 

Fluoranthene 1.2 2,000 

Fluorene 0.19 1,800 

N-Nitrosodiphenylarnine 0.4 91 

Naphthalene 5.2 55 
Phenanthrene• 0.4 55 

Phenol O.Q38 33,000 

TRPH 17,300 NA 

METALS 

Aluminum 15,300 75,000 

Antimony 14 30 

Barium 2,390 5,200 

Chromium 13.8 30 

Copper 14.5 2,800 

Iron 13,300 22,000 

Lead 25.7 400 

Nickel 13.5 1,500 

(I) EPA Region Media-Specific Screening Levels for Residential Soil (EPA 1998) 

• The MSSL for naphthalene was used as a surrogate for these PAHS. See text 
mglkg"' Milligrams per Kilogram 

Source: URS Greiner Woodward Clyde, 2000 

Tables 

Exceeds 
MSSL? 

NO 
NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

1/RS Greiner Woodward Clyde Q:IM9602\nn\hswa_nfraplrev11nfrap1 apb_ v2a.docl 12-Jul-00 /OMA B-4 5 
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BoREHOLE 
NUMUER 

1 

2 

3 

1 

2 

Table 31-1a 

Concentration (IJg/kg) of VOCs 

SWMU 488 

CANNON DEI":rfl 
NUMll.~ ... (ft.) AcEtoNE" 

··-··· 

CAN48A-USTI-031A Surface llU 
CAN48A-UST1-032C 5.0 R 

CAN48A-UST2-031A Surface 11U 
CAN48A-UST2-032C 5.0 12U 

CAN48A-UST3-031A Surface 11U 
CAN48A-UST3-032C 5.0 lOU 

CAN48B-USTl-031A Surface R 
CAN48B-UST1-032C 5.0 51U 

CAN48B-UST2-031 A Surface 110 
CAN48B-UST2-032C 5.0 33 
CAN48B-UST2-831 C 39 (QCD) 

Tables 

CHEMICAL 
.. .. ........ 

X \'LENt 
METIIVLENE 
.CHLORIDE 

llU llU 
R -R 

llU llU 
12U 20U 

llU 14U 
llU 15U 

12U 12U 
12U 37 

75 150 
12U 32 

36 (QCD) 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected UJ = estimated as non-detect at CRQL 

QCD = duplicate analyzed at the same laboratory as the 
normal sample. 

Source: LRL Science, Inc., 1993 

URS Greiner Woodward Clyde Q:IM96021nn\hswa_nfraplrev11nfrap1 apb_ v2a.doc\12-Jui-OO /OMA B-46 
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BOREHOLE 

Table 31-1b 

Concentration (IJg/kg) of BTEX 

SWMU48B 
. . . . . . . . 

cA.NNoi'f 
...... ·utm 

······. 
CHEMicAL 

NU.M»E.R ..... .NuM»tR . .. (ft.) BENZENE ... ·Enn'L .. TOLUENE 
.BENZENE .. 

I CAN48A-UST1-01ID 10.0 lOU 20 IOU 
CAN48A-USTI-012F 20.0 2U 2U 2U 
CAN48A-UST1-013G 30.0 2U 2U 2U 

2 CAN48A-UST2-011D 10.0 lOOOU 4200 1200 
CAN48A -UST2-0 12F 20.0 10000U 16000 lOOOOU 
CAN48A-UST2-0l3G 30.0 2U 2U 2U 

3 CAN48A-UST3-0llD 10.0 2U 2U 2U 
CAN48A-UST3-012F 20.0 2U 2U 2U 
CAN48A -UST3-0 13G 30.0 2U 2U 2U 

1 CAN48B-UST1-011D 10.0 2U 2U 2U 
CAN48B-UST1-012F 20.0 2U 2U 2U 
CAN48B-UST1-013G 30.0 2U 2U 2U 

2 CAN48B-UST2-011D 10.0 2U 2U 2U 
CAN48B-UST2-012F 20.0 2U 2U 2U 
CAN48B-UST2-0l3G 30.0 2U 2U 2U 

Tables 

...... ·.· .. ··.· .. 

·•· 

XYLENE. BTEX 
TOTAL 

110 130 
2U 2U 
2U 2U 

32000 37400 
100000 116000 

2U 2U 

2U 2U 
2U 2U 
2U 2U 

2U 2U 
2U 2U 
2U 2U 

2U 2U 
2U 2U 
2U 2U 

Duplicate samples or laboratory repeat samples are presented only if they are different from the original sample and not 
rejected. 
J = estimate u = not detected at CRQL 
R = rejected U1 .. estimated as non-detect at CRQL 

Source: LRL Science, Inc., 1993 

URS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfrap\rev1\nfrap1apb_v2a.doc\12·Jui·OO /OMA B-4 7 



APPEIDIIB 

BORING s.wru: 
NUMBER NUMBER 

<CAN48A~usn 

I l-021A 

l-022C 
(QAD) l-721C 
(QCD) 1-821C 

1-0230 
1-024F 
1-0250 

2 2-021A 
2-022C 
2-0230 
2-024F 
2-0250 

3 3-021A 
3-022C 
3-0230 
3-024F 
3-0250 

(CAN48B-UST) 

I I-021A 
I-022C 
1-0230 
I-024F 
1-0250 

2 2-021A 

2-022C 
(QAD) 2-721C 
(QCD) 2-821C 

2-0230 
2-024F 
2-0250 

Background (95% UCL) (I) 

NOTES: 

Table 31-1c 

Concentration (mg/kg} of Total TAL Metals 

SWMU 488 

SAMPLE 
DEPTn B~ CALCnJM .MA~N.r$1UM N!C.l<EL. 
creet) 

0 729 1 ZZ4000 9100 9.2 

5 155 1 156000 2410 7.5 
5 1.59 125000 3220 7.7 
5 .57.2 J 5640 2920 12.9 

10 194 J 40500 3020 8.6 
20 34.9 J 35500 3520 7 
30 125 1 64100 10400 6.4 

0 638 1 270000 10300 9.5 
5 190 J 75700 3350 8.7 
I~ 1760 1 211000 6520 5.6 
20 363 1 148000 11400 4.6 
30 365 1 88000 5830 5.6 

0 70.5 J 230000 11600 9.3 
5 377 J 153000 4390 7.9 
10 383 I 282000 4700 3.3 
20 673 J 150000 13399 5.5 
30 39..5 I 60800 3890 4 

0 492 J 20600 J 8660 J 8.2 
.5 1320 I 241000 3550 J 5.3 
10 406 I 156000 J 3260 J 5.1 
20 149 J 20400 J 16700 J 3.7 
30 26.2 J 24400 J 3210 1 2.7 

0 445 J 22700 J 8250 J 7.1 

5 236 I 163000 J 2510 J 6 
5 258 250000 3810 4.7 
5 153 J 276000 J 4110 1 4 

10 461 I 255000 J 4080 J 3.3 
20 126 J 142000 J 14900 J 4.6 
30 15.7 J 4950 J 2400 J 4 

642.00 18640.00 11790.00 9.00 

Tables 

~ .. VAN.~ 

J 0.33 R 10.4 J 

J 0.34 R 10.7 1 
0.23 u 18.4 

J 0.34 R 20.1 J 

1 0.31 R 28.9 J 
1 0.32 R 14.7 J 
I 0.32 R 14.7 J 

J 0.34 R 11.2 J 
J 0.37 R 17.5 J 
1 0.35 R 13.2 J 
J 0.33 R 18.1 J 
J 0.33 R 11.6 J 

1 0.32 R 12 J 
J 0.33 R 15.7 J 
J 3.2 R 8 J 
J 0.34 R 17.6 J 
J 0.32 R 9.7 J 

J 5.4 UI 10.2 J 
J 5.8 UJ 7.1 J 
J .5.6 UJ 8.8 J 
J .5.7 UJ 15.1 1 
J 5.4 UI 6.9 1 

J 5.3 U1 12.5 

J 5.7 UJ 8.6 J 
0.25 u 11.2 

J 6 UJ 7.5 

J 5.6 UJ 6.5 J 
1 5.6 1 13.1 J 
J 5.3 UJ 7.6 J 

1.20 25.30 

Duplicate samples (QAD) or (QCO) samples are presented only if they an: different from the original sample and not 
rejected. 

U indicllles that the compound was analyzed for, but not detected at or above the standard limit. 
J indicates I1Jld estimated value. 
UJ indicates the compound was analyzed for but not detected. The sample quantification limit or reported detection limit 
ix 110 estimated quantity. 
*R indicates that the data wu rejected because of quality control mcftSUres. 

Boldface Indicates a detection above the 95% UCL background level. 

Only data for metals detected above background is p~nted. 

(I) Background data is described in Section I. 7. 

Source: LRL Science, Inc., 1993 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev11nfrap1apb_v2a.doci12·Jui-OO /OMA B-48 



APPEIDIIB Tables 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Orcaala (pelkg) 

Aa:tone 
Catbondisulflde 
Methylene chloride 

Toluene 
Scmlvolatile Ort:aolcs (jq/l<c) 

bis(2-Ethylhcxyl)phthal•tc 

Ftll0fll1lhcne 
Metab (mr/k&) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Memny 

Nlclcd 

Potassium 

Table 31-2a 

Summary of Compounds Detected in Soil Samples 

SWMU48B 

CANU.9-490J.OOOO 
0398680001SA 

12113/9<1 

CANU.9-4903.0005 
0398680002SA 

12113194 

CANU.9-4903-00IO 
0398680003SA 

12113194 

CANU.9-4903-496lw 
0398680010SA 

12113/9<1 

CANU.9-4903-0015 
03986800U.SA 

12113/9<1 

CANU.9-4903-0020 
039868000lSA 

CANU.9-490J.00l5 
039B680006SA 

12113/9<1 12113/9<1 
Result IU. Qual Result IU. Qual Result IU. Qual Result IU. Qual Result IU. Qual Result IU. Qual Result IU. Qual 

< 

< 
< 

16300 
3.9 
389 
0.65 

,.500 
12.2 
4.3 
8.7 

11500 
1.5 

4360 

114 
< 

10.2 
2390 

II 
5.5 
l.l 
l.l 

360 
360 

II 
o.ss 
1.1 

0.22 
22.1 
1.1 
1.1 
2.2 
II 

0.55 
22.1 
l.1 

0.11 
4.4 

lll 

u 

u 
u 

< 

3.3 
1.7 

< 
< 

12 
l.B 
5.8 
5.8 

380 
380 

9850 23.2 
2.4 0.58 
Ill 2.3 

0.43 0.46 
158000 46.5 

6.2 2.3 
3.2 2.3 
4.4 4.6 

7190 23.2 
4.2 1.2 

3no 46.s 
82 2.3 

u 0.6 0.58 
7.6 9.3 

1570 1160 

u 
u 
J 

J 

u 
u 

6.7 
< 

2.8 

1.8 

< 
< 

II 
5.6 u 
5.6 J 
5.6 

370 u 
370 u 

6440 22.4 
1.3 0.56 
144 2.2 
0.37 0.45 

115000 44.9 
3.9 2.2 
2.3 2.2 
2.7 4.5 

4980 22.4 
3.3 1.1 

3320 44.9 

7.1 

2.5 

< 

II 
5.6 
5.6 
5.6 

370 
370 

7430 22.2 
1.6 0.56 
131 2.2 
0.34 0.44 

lS6000 44.4 
4 2.2 

2.7 2.2 
2.5 4.4 

5360 22.2 
2.8 0.56 

3230 44.4 
54.9 2.2 I 57.6 2.2 
< 0.11 u < 0.11 

8.3 7.7 8.9 
1420 1120 1630 1110 

J 

u 

u 
u 

6.3 
< 

2.8 

1.3 

< 
< 

II 
l.l 
S.5 
5.5 

370 
370 

3410 55.3 
0.69 0.55 
192 s.s 
< 1.1 

280000 Ill 
5.5 

1.4 5.5 
< ll.l 

2140 Sl.J 
1.2 O.lS 

I 6190 Ill 
I 19.8 l.S 

u < 0.11 
4.8 22.1 
397 2770 

Rcsulu presented here 111: only those chemicals which were detected .11: least once at this SWMU and have passed data review. 
A complete summary or chemical results arc pn:scnted in Appendix A. 

J - Estimated value. 
R • Rejected value. 0 -Sample wu dilukd for analysis. 
U- Nondctt:ctcd value. RL • Rcpoctin& Limit. 
(!) Ouplicttc Cor prccccding sample number. 

Page 1 of 6 

Source: Woodward-Clyde, 1997 

u 

u 
u 

< 

3.3 
2.3 

< 
< 

12 
5.8 

5.8 
5.8 

380 

380 

6140 23.1 
o.89 o.sa 
227 2.3 

u < 0.46 
184000 46.3 

U 4.S 2.3 
I 2.3 
u 2.6 4.6 

3740 23.1 
1.9 o.s8 

17000 46.3 
I 28.9 2.3 
u < 0.12 

7.9 9.3 
1080 1160 

u 
u 
J 

u 
u 

3.2 
l.S 

II 

5.7 u 
5.7 J 
S.1 

380 u 
380 u 

10000 11.4 
1.3 0.57 

I lS2 1.1 
u 0.28 0.23 

103000 22.8 
8.5 l.1 

u 1.8 1.1 
2.2 2.3 

5340 11.4 
2.4 0.57 

14000 22.8 I 
31.1 1.1 I 

u < 0.11 u 
5.1 4.6 

1820 569 
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APPEND liB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATI;: 

Metals (mglkg), coat. 

Sodium 
Thallium 
Vlilldium 

Zin<: 

TRI'H (mcJkc) 
Total Rcoovcrablc 
Peinlleum HydiOCiibons 

Table 31-2a 
Summary of Compounds Detected in Soil Samples 

SWMU48B 

CAN1149-4903-0000 CAN114f-4903-0005 CAN00-490J..0010 CAN04J-4903-4%l''1 CANII49-490J..0015 
0391610001SA 039868000lSA 0391680003SA 0398680010SA 0398680004SA 

12/13194 12/13194 12113194 12/13194 12/13194 
~suit RL Qual Result RL Qual Result RL Qual Resutt RL Qual Result RL Qual 

< SSI u < 1160 u < 1120 u < 1110 u < 2170 u 
< 1.1 UJ < 1.2 UI < 1.1 Ul < I. I UJ < 1.1 Ul 

23.8 1.1 II. I 2.3 13.7 2.2 13.8 2.2 7.9 s.s 
21.6 2.2 18.1 4.6 13.7 4.S 14.2 4.4 6.9 11.1 

< 44.1 u 46.S u < 44.9 u < 44.4 u < 44.3 u 

Results pn:scnted It= an: only lhosc chemicals which wen: dclectcd at least once atlhis SWMU and have passed data n:view. 
A complete summll}' of chemical n:sults ore presented in Appendix A. 

J • Estimated value. 
R • ~jcctcd value. D • Sample wu diluted for analysis. 
U • Nondclectcd value. RL • Reporti111 UmiL 
t•l Duplicate for pn:cccding sample number. 

Page 2 of 6 

Source: Woodward-Clyde, 1997 

Tables 

CANII49-490J..00l0 CAN049-490:1-00l5 
039868000SSA 0391680006SA 

12/13194 12/13194 
~suit RL Qual Result RL Qual 

< 1160 u 341 S69 
< 2.3 UI < 2.3 U1 

19.6 2.3 16.9 1.1 
9.S 4.6 10.4 2.3 

< 46.3 u 4S.S u 
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IPPEIIDIIB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile O'll••lcs (p&lk&) 

Acetone 
CuboD disulfide 

Methylene chloride 

Toluene 
Se:mlvoladl~ Ortaaics (Nikl) 

bls(l-Ethylhc:ayl)phthallle: 

Fluoranihcnc 
Metals(ml/'kc) 

Aluminum 
Anenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 
Copper 

Iron 

Lead 

Tables 

Table 31-2a 

Summary of Compounds Detected in Soil Samples 

SWMU48B 

CAN049-490l-0030 

0398610007SA 

12/1319-4 

CANII49-4903-003S 

039861000SSA 

12/131'}4 

Result RL Qual Result RL Qual 

6.4 

< 
3.2 

l.J 

< 
< 

12 

S.9 U 

S.9 
S.9 

390 u 
390 u 

10700 11.9 

1.1 O.S9 

186 1.2 

0.21 0.24 

12800 23.7 

6.& 1.2 

1.1 1.2 

4.S 2.4 

6110 11.9 

3.2 O.S9 

9.3 
1.2 

3.1 

1.2 

< 

11 

s.s 
s.s 
s.s 

360 

360 

7660 10.9 

1.1 o.ss 
124 1.1 
0.23 0.22 

S9200 21.1 

S.6 1.1 

1.1 1.1 
2.4 2.2 

4720 10.9 

2.4 o.ss 

u 
u 

CANII49-490UII40 
0398610009SA 

121131'}4 

Result RL Qual 

s.s 
< 

1.3 

< 
< 

II 
5.4 u 
SA 
S.4 

360 u 
360 u 

4S80 10.1 

0.56 O.S4 

43.9 1.1 

0.14 0.22 

30700 21..5 

3.6 1.1 

1.7 1.1 

1.8 2.2 

3890 10.8 

1.7 O.S4 

CAN049-4904-0000 

0397900010SA 

12/12194 

Re>ult RL Qual 

14 

< 

4.7 

< 

< 

< 

II 
s.s u 
s.s UJ 
s.s u 

370 u 
370 u 

6S40 SO 

2.2 s 
481 5 

CAN1149-4904-G0QS 

Ol97900011SA 

12112194 

lle>ult RL Qual 

< 
< 
< 
< 

< 
< 

12 

400 

400 

2930 so 
1.6 o.s 
712 

u 
u 
u 
u 

u 
u 

CAN00-4904-49611'1 

0397900016SA 

12/12194 

Result RL Qual 

< 

1.7 

< 

< 
< 

12 u 
S.9 U 
S.9· Ul 

S.9 U 

390 u 
390 u 

CAN1149-4904-0010 
0397900012SA 

12112194 

Result RL Qual 

1.6 

< 

11 u 
S.6 U 

S.6 J 

S.6 U 

370 u 
370 u 

2140 S9.4 4770 so 
u 1.2 2.7 o.s 

1060 S.9 23SO 

< u < u 1.2 u u 
196000 100 2SOOOO 100 33SOOO 119 293000 100 

l.S S s U S9 U S u 
4.7 < U < S.9U2.2 

6.2 10 < 10 u 3.9 11.9 2.1 10 

4680 so 2140 so 2390 S9.4 3400 so 
3.1 IS O.S 1.9 O.S9 1.9 0.5 

M~~&~~esium 17100 23.7 J 7110 21.8 SOlO 2l.S J 8880 100 4120 100 4940 119 7960 100 

Manpncsc 38.7 1.2 J 42.3 1.1 J 34 1.1 J 12.9 

M<r<:uty < 0.12 U < 0.11 U < 0.11 u < 

Niclcel S.7 4.7 4.8 4.4 4.3 43 14.S 

S39 91S 

s J 21 

0.1 u < 
20 < 

2SOO S04 

21 

0.1 u < 
20 u < 

2SOO 
--~~~w~si~um~----------~2~1~00~--S~~~~--~1~61~0--~~-6~ 914 

Results presented here arc only those chemicals which were deteetcd •least once at. this SWMU and have passed data review. 

A complete IUIM'W)' of chemical results IR presented in Appendix A. 

J • Eslimai<d value. 
R • Rejected value:. D z Sample was diluted for onalysis. 

U • Nondetcct.cd vtlue. RL- Reporting Limit. 
(I) Dupllcuc for prccc:edlrag sample number. 
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Source: Woodward-Clyde, 1997 

S.9 J 33.& 

0.12 u < 

23.7 u 
2970 u 690 

s J 
0.1 u 
20 u 

2SOO 
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APPEll liB 

LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Mctab (m&fkc), COPL 

Sodium 
Thallium 
Vanadium 
Zinc 

TRPH(01&11<1) 

Totalll<covenl>le 
Pctrolewn Hydroeorbons 

Table 31-2a 

Summary of Compounds Detected in Soil Samples 

SWMU 488 

CANO.C,..!I0>-0030 CANO.C9-4!103-00l5 CANG49-4-0 CANO.C9-4!104-0000 C\NI).4,..91).4.0005 CANO.C9-4~-4961PI 

0391680007SA 0391680008SA 0391610009SA 0391900010SA 0391900011SA 0397900016SA 

12113J94 12113J94 12113J94 12112194 12112194 12112194 

Result Rl. Quo! Reoult Rl. Quo! Result Rl. Quo! Result Rl. Qual Rosult Rl. Quo! Result Rl. Qual 

256 594 J < 546 u 539 u < 2500 u < 2500 u < 2910 u 
< 1.2 Ul < 1.1 UJ < 1.1 UJ < 2 u < u 1.2 u 
19 1.2 10.9 1.1 11.3 1.1 14.6 9.3 5.9 

12.5 2.4 9.9 2.2 7.3 2.2 13.2 10 6.9 10 5.7 11.9 

< 47.5 u < 43.7 u < Ul u < 44.4 u < 47.9 u < 47.5 u 

Results presented here arc anly those cbemJcals which w~ dctccted It least once at this SWMU and have )Jassed data review. 
A c:omplete ......,.,. or chcrnlcalmults are prosented In Appendix A. 

l • Estimlf<d value. 
R •ll<jccted value. D • Sample wos diluted Cor IUI.IIysls. 

U • Nondeteeted value. Rl. • Rcpcrtins Umlt. 
U) Duplicate for prececdin& sample number, 

Page 4 of6 

Source: Woodward-Clyde, 1997 

Tables 

CANO.C9-4904-0010 

0391900012SA 
12112194 

Result Rl. Qual 

< 2500 u 
0.28 
15.9 
7.5 10 

< 44.9 u 
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IPPEIDIIB 

Table 31-2a 

Summary of Compounds Detected in Soil Samples 

SWMU 488 

Tables 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

CAN049-4~1S 

0397900013SA 
12112194 

CAN049-4~020 

0397900014SA 

12112194 

CAN0-49-4~25 

039790001 SSA 
12112194 

CAN0-49-4~30 

0397900017SA 

12112194 

CAN0-49-4904-0035 
039790001&SA 

12112194 

CAN0-49-4~ 

03986800 II SA 
12/12194 

Result RL Qual Result RL 
Volalile Orca ala (H/1<&) 

Acetone 13 II 9.2 II 
Carbon disulfide < S.6 U < S.7 
Methylene chloride 2 S.6 US < S.7 
Toluene < S.6 U < S.7 

Stmlvolatllt Orcaal .. (JICikc) 
bis(2-Ethylhexyl)phlhalate 780 370 42 380 
Fluoranthenc 210 370 < 380 

Mtllb (mllkz) 
Aluminum 3480 SO 3280 20 
Arsenic 1.6 O.S o.s 
Barium 609 S 378 2 
Beryllium < u < 0.4 
Calcium 214000 100 14SOOO 40 
Chromium < S u 2 
Cobalt 1.9 1.1 2 
Copper < 10 u 2.& 4 
Iron 1970 SO 2060 20 
Lead 1.2 o.s I.S O.S 
Magnesium IISOO 100 13300 40 
Manganese 19.6 19.9 
Mercury < 0.1 u < 0.1 
Nickel < 20 u < 8 
Potassium 504 2SOO 336 1000 

Qual Result RL 

S.9 II 
U < S.7 
U 1.3 S.7 
U < S.7 

89 380 
u < 380 

3340 20 
1.2 o.s 

94.3 2 
u < 0.4 

127000 40 
2.1 2 
< 2 

2.2 
2300 20 
1.8 o.s 

8620 40 
22 2 

u < 0.1 
U 3.S 8 

. S&4 1000 

Qual Result 

< 
u < 

us < 
u < 

< 

u < 

3540 
0.99 
46 

u 0.17 
28000 

2.7 
u 1.1 

S I.S 
3340 
2.S 

4680 
26.8 

u < 
S 3.S 

910 

RL 

II 
S.4 

5.4 
S.4 

360 
360 

10.8 
O.S4 
1.1 

0.22 
2J.S 

1.1 
1.1 
2.2 
10.8 
0.54 
21.S 
1.1 

0.11 
4.3 
S38 

Qual Result 

U 6.S 
u < 
u < 
u < 

u < 
u < 

1960 
O.S6 
2S.3 

< 
32100 

1.4 

1.2 
1.2 

1790 
1.6 

2010 

33 
u < 

1.9 
S63 

RL 

II 
S.3 
S.3 
S.3 

3SO 
350 

IO.S 
O.SJ 

1.1 
0.21 
21 
1.1 

1.1 
2.1 
IO.S 
0.53 
21 
1.1 

0.11 
4.2 
S26 

Results presented here arc only those chemicals which were dctectcd at least once Ill this SWMU and have passed data review. 
A complete summary of chemical results arc presented in Appendix A. 

J • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondctected value. RL • Reporting Umit. 
01 Duplicate for prccceding sample number. 
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Source: Woodward-Clyde, 1997 

Qual Result 

9.1 
u < 
u 2.4 

U J.S 

u < 
u < 

40SO 
O.S7 
29.3 

u 0.11 
32900 

3.1 
I.S 
I.S 

3320 
J.S 

4S30 
1 37.4 
u < 

3.S 
824 

RL 

II 
S.3 
S.3 

S.J 

3SO 
3SO 

10.6 

O.S3 
1.1 

0.21 
21.3 
1.1 

I. I 
2.1 
10.6 
O.S3 

21.3 
1.1 

0.11 
4.3 
S32 

Qual 

J 
u 

u 
u 

u 
J 
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APPEND liB 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Mttals (m&lkcJ, <oat. 
Sodium 
Thallium 

Vanadium 
Zinc 

TRPH (m&lkcJ 
Total Rccovcnble 
Petroleum Hydrocarbons 

Table 31-2a 

Summary of Compounds Detected in Soil Samples 

SWMU48B 
CAN049-4904-0015 CAN049-4904-0020 CANII49-4904-00l5 CAN049-4904-0030 CAN049-4904-0035 

03979000 IJSA 03979000 14SA 0397900015SA 03979000 17SA 03979000 liSA 
12112194 12112194 12/12194 12/12194 12/12194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 2500 u < 1000 u < 1000 u < 531 u < 526 u 
< 2 u < I u < I UJ < 1.1 UJ < 1.1 UJ 

18.5 s 18 2 li.S 2 10.3 1.1 5.6 1.1 
S.l 10 4.7 4.2 4 S.8 2.2 4.5 2.1 

594 44.9 < 45.5 u < 45.6 u < 43 u < 42.1 u 

Results ptaC~~ted here on: oaly those chemicals which were dctcetcd aiiCIISt once 11 this SWMU and have p1S$Cd data review. 
A complete summlll)' of chemical results ""' presented in Appendix A. 

1 • Estimated value. 
R • RcJccted value. D • Somple was diluted for analysis. 
U • Nondctcctcd value. RL • Reporting UmiL 
1'1 Duplicate for preccedinc sample number. 

Page 6 of 6 

Source: Woodward-Clyde, 1997 

Tables 

CAN049-4904~0 

0398680011SA 
12/12194 

Result RL Qual 

< 532 u 
1.1 UJ 

9.6 1.1 
6.4 2.1 

< 42.6 u 
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APPENDIIB Tables 

Table 31-2b 
Comparison of Maximum Soil Concentrations to RBCs for Residential Soil 

SWMU48B 

Residential Soil 
Maximum Detected Risk-Based 

Concentration Concentration( 1) Exceeds 
Chemical (mglkg) (mglkg) RBC? 
Acetone 0.014 7,800 NO 
Carbon Disulfide 0.0012 7,800 NO 
Methylene Chloride 0.0047 85 NO 
Toluene 0.003 16,000 NO 
Bis(2-cthylhexyl)phthalate 0.78 46 NO 
Fluoranthene 0.21 3,100 NO 
Barium 2,350 5,500 NO 
Mercury 0.6 23 NO 
Nickel 14.5 1,600 NO 
Thallium 0.28 6.3 NO 
Zinc 28.6 23,000 NO 

(1) EPA Region Ill Risk-Based Concentrations for Residential Soil (EPA 1994). 

Source: Woodward-Clyde, 1997 

URS Greiner Woodward Clyde Q:IM9602\nn\hswa_nfraplrev1\nfrap1apb_v2a.doci12-Jui-OO /OMA B-55 



§ 
Cl) 
1:;') 
a; 
s· 
~ 

~ 
& 
2i a 
~ 
i-

0 ; 
::> 
5' 

.! 
~ 

~ 
5. 
5 
~ 
~ 
Ol 

~ 
0" 
c. 
~ 
"' L 
c 

8 
0 
~ 

to 
I 
Vl 
0\ 

LOCATOR 
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COLLECT DATE 
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Lead 

en Water Quality (percent) 

0 Water 
c 
~ 
(1) 

::E 
0 
0 c. :e 
C) .., 
c. 

I 
() 

~ 
(1) 

~ 

<0 
<0 
~ 

CANO!S-05!1.0000 C'Al'f~l-0003 CAHOSWS»..OOOO CAN0!$-0.5.52-0003 CANI55-055:J..OOOD 

0312750001SA 0312750002SA 0313820009SA 03!3820010SA 0313820004SA 
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....... IU. Quol ...... IU. Qool ..... k IU. Qu<l ·-· IU. Quo I ....... IU. 

6.1 0.56 4.5 2.8 6.3 0.57 3.3 1.2 8 1.1 

10 0.1 11 0.1 12 0.1 14 0.1 11 0.1 

(I) Results prcsenled here are only those Chemicals which were detected at least once at this SWMU and have passed data review. 

A complete summary of chemical results are presented in Appendix A. 
J • Estimated value. 
R • Rejected value. 
U • Nondetected value. 
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COLLECT DATE 
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Lead 

Water Quality (percent) 

Water 
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0312750003SA 

09/15193 
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09115/93 

.... k RL 
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Qool 
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4.6 0.67 

25 0.1 

Qool 
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09122193 .... ,, Ill. 

0.57 

12 0.1 

{1) Rcsliltip~sentc-ciherc ali Only thOse chemicals which were detected at least once -at this SWMu-·ana have-passed-data reVIew. 
A complete summlll')' of chemical results an: pruented in Appendix A. 

1 • Estimated value . 
R • Rejected value. 
U • Nondetectcd value. 
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09122193 

RCSlllt RL 

3.5 0.6 

16 0.1 
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Result RL 

2.1 1.3 

26 0.1 

Qual 
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0313820008SA 

09122193 

Resuk RL 

1.9 0.69 

28 0.1 

Qual 

(I) Resultspresented here are only those chemicals which were detected at least once at this SWM.lFandhave passed data review. 
A complete summary of chemical results are presented in Appendix A. 

J ~ Estimated value. 
R =Rejected value. 
U = Nondetected value. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Orgulco (Jlll/kl) 
Acetone 
Methylene chloride 
Toluene 

SemiTOiatlle Organles (Jlll/kg) 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluonutthene 
Benzo(&h,l)perylene 
Benzo(lc)fiuoronthene 
bb{2-Ethylhexyl)phlhalate 
CubiZOie 
Cluyscne 
Dibcnz(a,h)anthracene 
Dicthyl phthalotc 
Fluoranthcnc 
lndeno(l,2,3-ed)pyn:ne 
Phenanthrene 
Pyrene 

Metals (mlfkrl 
Aluminum 
Antimony 
Anenlc 

CAN05S.5504-0000 
0398680012SA 

12113194 

CAN05S.551).4..556llll 
0398680017SA 

12113194 

CAN05S.5504-0005 
0398680013SA 

12113/94 

CAN05S.5504-a010 
0398680014SA 

12113/94 

CAN05S.5504-0015 
03986800 I SSA 

12113/94 
RO$Illt RL Qual Result RL Qual RO$Illt RL Qual RO$Illt RL Qual Result RL Qual 

< 

7.4 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

6100 
< 

3.4 

II 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

56 
33.6 
0.56 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJ 

< 
< 

3.1 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

38 
< 
< 
< 
< 

6930 
< 

3.6 

II 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

22.5 
13.5 
0.56 

u 
u 

8.3 
3 
I.S 

u < 
u < 

u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 

< 
u < 
(J < 
u < 
u < 

12300 
UJ < 

2.3 

II 
5.6 
S.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

11.1 
6.7 
0.56 

< 
< 
< 

u < 
u < 
u < 

u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 

9930 
UJ < 

2.3 

II 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

11.3 
6.8 
0.56 

u 
u 
u 

< 
< 
< 

u < 
u < 
u < 

u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 
u < 

8780 
u < 

1.9 
Results presented he~ -llc-olify those chCfn-iC8li -which were detected at least once at this SWMU and have passCd data review. 

A complete summlll)' of chemical results are presented In Appendix A. 
J • Estimated value. 
R • Rejec1cd value. 
U • Nondetectcd value. 
tiJ Duplicate for preceding sample number. 

D • Sample was diluted for analysis. 
RL • Rei'Ofllng Limit 
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u 
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u 
u 
u 
u 
u 
u 
u 
u 

UJ 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Barium 
Beryllium 
Ca.dmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

"'D Magnesium 
Q) Manganese (,Q 

Nickel (!) 

N Powslwn 
Vanadium 

0 - Zinc 

C7) TRPH (mglkg) 
Total Recover.ble Petroleum Hydrocarbons 

CAN055-55Q.4-0000 CAN055-5504-556t111 CAN055-5504-0005 CAN055-55Q.4-00l0 CAN055-55Q.4-00l5 
0398680012SA 0398680017SA 03986!0013SA 0398680014SA 0398680015SA 

12113194 12113/94 12113194 12113194 12113/94 
Re!ult RL Qual Re!ult RL Qual Result RL Qual Result RL Qual Result RL Qual 
468 5.6 ) 498 2.2 ) 136 1.1 ) 1120 1.1 115 1.1 ) 

< 1.1 u 0.26 0.45 ) 0.54 0.22 0.44 0.23 0.42 0.22 
< 2.8 u 0.47 1.1 ) < 0.56 u < 0.56 u < 0.56 u 

230000 112 ) 213000 44.9 ) 41400 22.2 ) 83000 22.5 60600 22.2 ) 

< 5.6 u 4.7 2.2 9.3 1.1 7.6 1.1 7 1.1 
4.4 5.6 ) 2.3 2.2 3.6 1.1 3.3 1.1 2.4 1.1 
s 11.2 ) 5.1 4.5 6.9 2.2 4.8 2.3 4.5 2.2 

4220 56 4860 22.5 9300 11.1 7120 11.3 6570 11.1 
5.7 1.1 7.1 1.1 5.4 0.56 4.5 0.56 4.6 0.56 

5360 112 I 5100 44.9 ) 2480 22.2 I 3750 22.5 3490 22.2 I 
90.7 5.6 I 94 2.2 I 131 1.1 I 97.9 1.1 94.1 1.1 I 
7.9 22.4 I 9.4 9 9.1 4.4 1.5 4.5 5.9 4.4 
788 2800 I 1150 1120 2110 556 1820 563 2190 556 
13.2 5.6 15.2 2.2 16.8 1.1 17.8 1.1 14.8 1.1 
11.2 11.2 12.7 4.5 22.1 2.2 17.8 2.3 15.8 2.2 

1650 179 1640 180 50.1 44.5 < 45 u < 44.5 u 

Results presented hen: tn: only those Chemicals which wen: deteeted at least once at this SWMU and have passed data review. 
A complete IIIIM1IIY of chemlcal results ""' pmenkd In Appendix A. 

J • Estimated value. 
R • Rejeelcd value. D • Sample was diluted for analysis. 
U • Nondeteeted value. RL • Reporting Lim!~ 
(I) Duplicate for pn:ceding sample number. 
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0398680016SA 

12113194 
Result RL Qual 
90.7 1.1 ) 

0.76 0.23 
< 0.51 u 

11000 22.9 
9.9 1.1 
3.4 1.1 
6.7 2.3 

10500 11.5 
7.3 0.57 

5460 22.9 
68.5 1.1 
8.2 4.6 

3340 573 
24.9 1.1 
27.3 2.3 

< 45.9 u 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Vola die Organics (p.glkg) 
Acetone 
Methylene chloride 
Toluene 

Semlvolatlle Organics (11&/kg) 
Anthracene 
Benzo{a)lllllhnccnc 
Bcnzo(a)pyrenc 
Benzo(b)fluoranthene 
Bcnzo{J.h,l)petylcne 
Bcnzo(k)fluoranthenc 
bis(2-E!hylbexyl)phthalatc 
CarbiZD!e 
Cluysenc 
Dibcnz(a,h)anthracene 
Dlc!hyl phthalate 
Fluoranthenc 
lndcno(l,2,3-cd)pyn:ne 
Pbenanthr<nc 
Pyrone 

Metala (mJikg) 
Aluminum 
Antimony 
Arsenic 

CANOS5-5505-0000 
0398700005SA 

12/13/94 

CANOSS.SSOS-0005 
0398700007SA 

12/13/94 

CAN055-5505-0010 
0398700008SA 

12/13/94 

CAN055-5505-0015 
0398700012SA 

12113194 

CAN055-5505-00l0 
0398700009SA 

12113/94 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 11 
< 5.6 
< 5.6 

< 3700 
< 3700 
< 3700 
< 3700 
< 3700 
< 3700 

860 3700 
< 3700 
< 3700 
< 3700 
< 3700 
< 3700 
< 3700 
< 3700 
< 3700 

6020 
< 

2.5 

11.2 
6.1 
0.56 

u 13 11 
u < 5.1 
UI < 5.1 

u < 380 
u < 380 

u < 380 

u < 380 

u < 380 

u < 380 
J < 380 
u < 380 
u < 380 
u < 380 

u < 380 
u < 380 

u < 380 
u < 380 

u < 380 

UI 
6920 

< 
2.2 

11.5 
6.9 
0.57 

12 12 
u 2 5.8 
UI < 5.8 

u < 380 
u < 380 
u < 380 
u < 380 
u < 380 

u < 380 

u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 380 

UI 
5950 

< 
2.2 

23.1 
13.8 
0.58 

< 11 
I < 5.6 

UI < 5.6 

u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 
u < 370 

UI 
2620 

< 
2.3 

55.7 
33.4 
0.56 

u < 12 
u 2.7 5.9 
UI < 5.9 

u < 390 
u < 390 
u < 390 
u < 390 
u < 390 
u < 390 
u < 390 

u < 390 
u < 390 
u < 390 
u < 390 
u < 390 

u < 390 
u < 390 
u < 390 

UI 
9790 

< 
1.8 

ll.8 
7.1 

0.59 
Results presented here are only tho!C cheritlcili which wero detected at least once at this SWMU and have pmed data !.View. 

A eomplcte summary of chemical rosults aro prosented In Appendix A. 
I • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondetccted value. RL • Reporting Llml~ 
(I) Duplicate for proceding sample number. 

u 
I 

UI 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UI 

CAN05S-5506-0000 
0398700002SA 

12113/94 
Result RL Qual 

18 11 
4 5.4 
IS 5.4 

800 3600 
2700 3600 
4000 3600 
3600 3600 
3000 3600 
3700 3600 

< 
< 

3100 

3600 
3600 
3600 

1100 3600 
< 3600 

5100 3600 
2600 3600 
3200 3600 
6200 3600 

3030 21.6 
7.1 12.9 
4.5 0.54 
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LOCATOR CAN055-5505-0000 CANOSS-5505-0005 CAN055-5505-0010 CAN055-5505-0015 CAN055-5505-0020 
LAB SAMPLE NUMBER 0398700005SA 0398700007SA 0398700008SA 0398700012SA 039S700009SA 
COLLECT DATE 12113194 12113194 12113194 12113194 12/13194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Barium 153 1.1 J 184 1.1 J 156 2.3 J 867 5.6 J 398 1.2 1 
Beryllium 0.41 0.22 0.45 0.23 0.47 0.46 < 1.1 U 0.48 0.24 en Cadmium < 0.56 U < 0.57 U < 1.2 U < 2.8 U < 0.59 U 

0 Calcium 41700 22.3 78300 22.9 127000 46.1 275000 Ill 55200 23.6 
E:; Chromium 5.9 1.1 5.5 1.1 3.8 2.3 < 5.6 U 6.8 1.2 
(') Cobalt 3.2 1.1 3.6 1.1 3.3 2.3 < 5.6 U 1.6 1.2 
CD Copper 5.9 2.2 5. 7 2.3 3.3 4.6 J < 11.1 U 2.6 2.4 

Iron 6210 11.2 6010 11.5 4760 23.1 1580 55.7 5990 11.8 :E Lead 5.9 0.56 5.3 0.57 4.1 0.58 0.85 0.56 3 0.59 
0 ""C Ma&neslum 1940 22.3 2250 22.9 4750 46.1 6920 Ill 11900 23.6 
0 ~ Manganese 153 1.1 J 112 1.1 J 55.2 2.3 1 22 5.6 J 34.5 1.2 
C. CD Nickel 7.3 4.5 1.5 4.6 1.6 9.2 J 7.3 22.3 J 1.5 4.7 
::E ~ Powslum 1140 551 1250 573 1410 1150 336 2780 J 1640 591 
~ O Vanadium 12.6 1.1 13.1 1.1 17.8 2.3 13 5.6 24 1.2 
C. ...., Zinc 16.3 2.2 14.5 2.3 12.5 4.6 5 11.1 J 11.9 2.4 0 0) TRPH (mglkg) 
~ TotaiRecoverablePetrolcumHydrocarbons 1540 178 < 45.8 U < 46.1 U < 44.6 U < 47.3 U 

.so 
...Jo. 

co 
co ......, 

Results presented here arc only those chemicals which were detected Ill cast once at this SWMU and have passed data review. 
A complete summary of chemicalrcrults are p....,ted in Appendix A. 

J • Estimated value. 
R • Rejected value. D • Sample was diluted for onalysis. 
U • Nondeteeted value. RL • Reporting Limit 
Ul Duplicllle fur preoeding sample number. 
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12/13194 -< Result RL Qual 
0 723 2.2 J ..... 

0.29 0.43 J 0 
< 1.1 u 0 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECfDATE 

Volatile Oll:IDI(t (Jlglkg) 

Aeetone 
Methylene chloride 
Toluene 

Semlvollllle 011:anlcs (pg/kg) 
Anthracene 
Benzo(a)anthraeene 
Benzo(a)pyn:ne 
Benzo(b)Ouoranthcne 
Benzo(g,h,l)perylene 
Benzo{k)Ouoranthene 
bis(2·Ethylhcxyl)phthalate 
Carbazole 
Chrysenc 
Dibenz(a,h)e.nthracene 
Diethyl phthalate 
Fluoranthene 
lndeno(l,2,3-cd)pyn:ne 
Phenanthrene 
Pyrene 

Metals (mglkg) 
Aluminum 
Antimony 
Arsenic 

CANOS5-SS06-556l(t) 

0398700011SA 
12113194 

CANOS5-SS06-000S 
0398700004SA 

12113194 

CANOS5-S506-0010 
0398700006SA 

12113194 

CANOS5-5506-00IS 
0398700010SA 

12113194 
Result 

< 
3.2 

28 

780 
2600 
3800 
2700 
2400 
3900 

< 
400 
2900 

< 
< 

4800 
2400 
3200 
5600 

3250 
< 

5.4 

RL Qual Result 

II U < 
5.4 J < 
5.4 J < 

3600 J < 
3600 J < 
3600 < 
3600 J < 
3600 J < 
3600 < 
3600 u < 
3600 J < 
3600 J < 
3600 u < 
3600 u < 
3600 < 
3600 J < 
3600 J < 
3600 < 

21.7 
13 

0.54 
UJ 

6470 
< 

2.3 

RL Qual Result 

II U II 
5.1 u 2 
5.1 UJ < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 

11.3 
6.8 

0.51 
UJ 

4530 
2.9 
2.2 

RL Qual Result 

II < 
5.6 J 1.3 
5.6 UJ < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 

11.2 
6.7 
1.1 

5420 
< 

1.5 

RL Qual 

II U 
5.6 J 
5.6 UJ 

m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 

11.2 
6.7 

0.56 
UJ 

Results presented here arc onfy those chemicals which-Were deteCted at feaslonce at this SWMU and have passed data review. 
A complete summary of chemical result! are presented in Appendix A. 

J • Estimated value • 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondetected value. RL • Reporting Limit 
<•> Duplicate for preceding sample number. 

CANOSS-5506-0020 
0398700003SA 

12113194 
Result RL Qual 
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< 380 u 
< 380 u 
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< 380 u 
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13.7 
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LOCATOR CAN055-5506-5562(Il CAN055-5506-0005 CAN055-5506-0010 CAN055-5506-0015 CAN055-5506~020 
LAB SAMPLE NUMBER 0398700011SA 0398700004SA 0398700006SA 0398700010SA 0398700003SA 
COLLECT DATE 12/13194 12/13/94 12/13/94 12/13194 12/13/94 

Result RL Qual Result RL Qual Result RL Quo! Result RL Quo! Result RL Quo! 
Barium 851 2.2 1 148 1.1 1 254 1.1 1 91.1 1.1 J Ill 2.3 
Beryllium 0.28 0.~3 1 0.« 0.23 031 0.22 0.42 0.22 0.55 0.46 
Cadmium < 1.1 U < 0.51 U 034 0.56 1 < 0.56 U 0.82 1.1 

CJ) Colelum 172000 43.4 61800 22.7 96900 223 50400 22.4 137000 45.6 g Chromium 2.6 2.2 5.9 1.1 3.9 1.1 4.8 1.1 4.8 2.3 
..., Cobolt 3 2.2 4 1.1 2.9 1.1 2.6 1.1 1.7 2.3 
0 Copper 6 4.3 7 2.3 2.9 2.2 33 2.2 3.7 4.6 
CD Iron «20 21.7 5910 113 4190 11.2 5060 11.2 4860 22.8 
< Lead 18 2.7 6 0.51 4.1 0.56 4.5 0.56 4.2 0.51 
'(f "tJ Magnesium 3840 43.4 1960 22.7 2930 22.3 3460 22.4 6380 45.6 
0 ~ Manganese 258 2.2 1 122 1.1 1 69.1 1.1 l 51.7 1.1 l 40.9 2.3 
C. CD Niclcel 8.7 8.7 93 4.5 6 4.5 5.1 4.5 6.5 9.1 
:::E 0) Potassium 482 1080 1 1310 567 1120 558 1550 561 1780 1140 
~ 0 Vanadium 16.9 2.2 13.6 1.1 14.1 1.1 IS 1.1 13.7 2.3 
'?- - Zinc U.S 43 15.1 2.3 10.6 2.2 12.7 2.2 12.5 4.6 
0 0) TRPH {me/kg) 

.C: Total Recoverable Petroleum Hydnx:arbons 10700 911 < 453 U < «.7 U < «.9 U < 45.6 U 
Q. 

~ 
...Jo. 

co co 
....... 

Results presented hen: an: only those chemicols which were detected at least once at this SWMU and have passed data review. 
A complete summmy of chemlcol results an: presented in Appendix A. 

1 • Estimated volue. 
R • Rejected volue. D • Sample Wll! diluted for anolysls. 
U • Nondetcctcd value. RL • Reporting Limil 
(IJ Duplicate for preceding sample number. 
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Residential Soli Industrial Soil 
Maximum Detected Risk-Based Risk-based 

Chern leal Concentration Conccntratlon(1) Exceeds Estimated Risk Concentration(2) Exceeds Estimated 
(mgllcg) {mgl!cg) RBC? Risk(3) .-~TYPe___ __futglkg) RBC? Risk@ 

Acetone 0.018 7,800 NO 
Methylene Chloride 0.0()4 8S NO 
Toluene 0.015 16,000 NO 
Anthracene 0.8 23,000 NO 
Benzo(a)anthracene 2.7 0.88 YES 
Bcnzo(a)pyrene 4 0.088 YES 
Bcnzo(b )tluoranthene 3.6 0.88 YES 
Benzo(k)tluoranthene 3.7 8.80 NO 
Benzo{g.h,l)pcrylene 3 NA(a) NA 
Bls(2-cthylhcxyl)phthalate 0.86 46 NO 
Chrysenc 3.1 88 NO 
Dibcnzo(a,h)anthraecne 1.1 0.088 YES 
Fluoranthenc 5.1 3,100 NO 
lndeno(1,2.3~pynlne 2.6 0.88 YES 
Phenanthrene 3.2 NA(a) NA 
Pyrene 6.2 2,300 NO 
TRPH 11,500 NA(a) NA 
Antimony 7.1 31 NO 
Cadmium 0.82 39 NO 
Manganese 336 390 NO 

(I) EPA Region ni Risk-Based Concentrations for residential soil (EPA 1994). 
(2) EPA Region ni Risk-Based Concentrations for Industrial soil (EPA 1994). 

3 X 10-6 
S X 10·5 
4 X 10-6 

I X 10-S 

3 X 10·6 

Carcinogenic 
Carcinogenic 
Carcinogenic 

Carcinogenic 

Carcinogenic 

3.9 
0.39 
3.9 

0.39 

3.9 

(3) Estimated risk based on residential exposures to the maximum Phase n concentrations that exceeded previously evaluated Phase I levels. 
Estimated risk- I X 104 

• concentratloniRBC. 
(a) EPA has not established a toxicity factor for these chemicals, so RBCs could not be calculated . 
NA • Not Applicable 

NO 
YES 
NO 

YES 

NO 

I X 10-5 

3 X 10-6 
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a:i ... s· • ~ • ~ Phase II Residential Industrial -c Concentration RBC RBC Risk Hazard Risk Hazard ~ ~ Chemicat<ll Carcinosen? ~mel ~mel ~-~sl Residential(2) Residential(!) lndustriat<2> Industrial(!) &\) 

a. Acetone No 0.018 7,800 100,000 0.000002 0.0000002 

~ Methylene chloride Yes 0.004 8S 380 4.71E-11 I.OSE-11 
~ Toluene No 0.015 16,000 200,000 0.000001 0.00000008 

Anthracene No 0.8 23,000 310,000 0.00003 0.000003 
Benzo(a)anthracene Yes 2.7 0.88 3.9 3.07E-()6 6.92E-07 

en Benzo(a)pyrene Yes 4 0.088 0.39 4.SSE-OS 1.03E-05 
0 

Bcnzo(b )fluoranthenc Yes 3.6 0.88 3.9 4.09E-o6 9.23E-07 c "C ., 
(') Benzo(k)fluoranthene Yes 3.7 8.8 39 4.20E-07 9.49E-08 0 
CD -Benzo(g,h,i)perylene 3 NA NA CD 

::I 
~ Bis(2-ethylhexy1) phthalate Yes 0.86 46 200 l.87E-08 4.30E-09 -0 en ii;' -1 

Chrysene No 3.1 88 390 0.04 0.008 - Dl 0 
~ C') tT c. Dibenzo(a,h)anthracene Yes 1.1 0.088 0.39 1.25E-05 2.82£-06 :e s: c (i) 

Dl Fluoranthene No 5.7 3,100 41,000 0.002 0.00014 c 3 c,.) ., c olloo c. Indeno( 1 ,2,3-c,d)pyrenc Yes 2.6 0.88 3.9 2.95£-()6 6.67E-07 U1 Dl 
I 

I U1 N 0 C') Phenanthrene No 3.2 NA NA - (') §: -< :;::· 
"' Pyrene No 6.2 2,300 31,000 0.003 0.0002 CD "' c. 0 
N 

~CD :;a 5 Antimony No 7.1 31 410 0.2 0.02 
~ c;;· 
" 

...... Cadmium No 0.82 39 510 0.02 0.002 ~ :E co 
I 
Ol co 
" ...... Mansanesc No 336 390 5,100 0.9 O.D7 ~ 

~ Totals 1E-OS 1 2E-05 0.09 
< 
5 

Phase I Risk<~> ~ NA NA NA NA 
"?.. 
Ol 

Cumulative Risk<'> NA NA NA NA '0 
0" 
I 

(() Chemicals with maximum Phase n concentration exceeding Phase I concentrations ~ 
0" 

(2l Rlsk .. I E..()6 x concentratlon/RBC c. 
0 

Ill Hazard • concentratlon/RBC ?; 
N 

<41 Not Applicable: Pha.se I risk a.ssessment wa.s not conducted. L 
c: 
b 111 Not Applicable: Phase I risk a.ssessment was not conducted. 
0 

0 
;;:: .... )> = b:i =" I -0\ CD 
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Cll Sample Depth Ethyl Benzene Xylenes ~ 

Boring Number (Ft-BGS) (~g/kg) . ~g/kg) ~ 
::::J 

en 0761 4- 6 29,000 u 29,000 u <D 

g 10- 12 11 u 11 u ~ 
~ 25 - 27 12 u 12 u c. 
<D ~ 
:E 0762 0- 0.5 3 J 11 U CD 
o 8 - 10 7,300 u 7,300 u en ~ ';} 
&. 14 - 16 12 u 12 u :E ~ 5!: 
::e 31 . 33 11 u 11 u 3: 0 <D 
~ c ::::J w a. ....... (') ~ 

p 0 0763 0 - 0.5 11 u 11 u 0) ~ 'it 
~ -< 8 • 10 4,000 J 7,900 J =::;-
§ g. 18 • 20 11 u 11 u ~ 
~ ~ 22 • 24 12 UJ 12 UJ g 
~ ~ 0 
I ~ 

~ l'l.l J = Estimated value ::::J 

} U = Not detected g> 
5 UJ = Estimated as non-detect at the CRQL -
~ Ft-BGS = Feet below ground surface g> 
~ 3 
~ ~ 
~ CD 
~ 0 
~ 
"' L 
c 
g 
0 
~ ~ = ~ = 
I -

~ = ~ 0 
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Element 

Aluminum 

Antimony 

Arsenic 

Barium 

Berylliunt 

Oldmium 

Ollcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lead, 
organic 

Magnesium 

Manganese 

Mercury 

Nickel 

Boring 0761 
Sample Depth (Ft-BOS) 

4 10 25 

84401 

5.4U 

t.9U 

151J 

0.521 

0.94U 

164000 

7 

31 

16.2 

6140 

4.9 

1.2U1 

2560 

80.9 

0.13 

1.81 

69901 

5.2U 

1.21 

92.6 

0.511 

0.91U 

121000 

6.1 

2.31 

6.7 

5520 

4.2 

I. lUI 

3540 

65.4 

0.11U 

6.21 

61901 

5.4U 

0.921 

42.51 

0.47U 

0.94U 

113000 

5.5 

2.11 

11.2 

3770 

2.2 

t.1U1 

11800 

36.8 

0.85 

5.91 

0 

8440 

·R 

1.8J 

82.6 

0.821 

0.851 

2600 

9.4 

4.61 

11 

8740 

9.6 

I.IU1 

1570 

226 

o.nu 
8.41 

Boring0762 
Sample Depth (Ft-BOS) 

8 14 

3820 

5.3U 

1.91 

374 

0.47U 

0.93U 

210000 

3.8 

2.SJ 

8.7 

2990 

2.3 

t.2U1 

3800 

29.2 

0.12U 

71 

53801 

5.3U 

1.1J 

17.5 

0.46U 

0.93U 

211000 

4.5 

1.11 

6.7 

3300 

2.6 

1.2U1 

7880 

41.1 

0.12U 

5.41 

31 

52201 

4.9U 

0.61 

61.2 

0.43U 

0.86U 

38000 

6 

1.51 

4.4U 

4150 

1.6 

1.1UJ 

9590 

35.9 

O.ltU 

4.41 

Borlng0763 
Sanople Depth (Ft-BGS) 

0 8 18 22 

9310 51701 35301 61401 

-R 5.SU S.8U 5.2U 

1.81 1.61 0.631 0.591 

86.6 680 1060 78.1 

0.721 0.48U O.SU 0.4SU 

0.88U 0.96U 1U 0.91U 

2850 2190001 160000 111000 

10 4.6 3.6 6.2 

4.61 3.51 1.51 1.91 

13.7 5.tu 3.4U 3.SU 

9300 38301 2150 3880 

12.6 2.6 1.6 2.4 

!.lUI 1.2U1 l.lUI 1.2U1 

1660 5470 8940 8400 

223 43.2 18 38.2 

O.llU 0.12U 0.13U O.liU 

B.H 8.31 S.GJ 5.31 

Background' 

(i + 2cJ) 

2571-10447 

4.88-5.4 

0.43-1.95 

0-903 

0.32-0.68 

0.81-1.01 

0-193062 

2.67-9.31 

1.38-4.06 

0.00-15.44 

2239-8683 

1.76-8.64 

NA 

0-11903 

10.88-167 

3.57-8.49 
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Boring 0761 
Sample Depth (Ft-BOS) 

Element 4 10 25 0 

Potassium 1510] 1510} 1070J 1810 

Selenium 0.23UJ 0.23UJ 0.24UJ 0.21U 

Silver 1J 0.91U 1.21 0.85U 

Sodium 309U 299U 3121 280U 

Thallium 0.23UJ 0.23UJ 0.24UJ 0.21UJ 

Vanadium 16.3 14.4 11.21 20 

Zinc 15 12.6 7.7 22.21 

UJ • Estimated as non-detect at the instrument detection limit 
J = Estimated value 
U • Not detected 
·R = Rejected 

No range could be calculated 
l't-BOS = Feet below ground surfoce 
NA = Not analyzed In background samples 

1 All concentrations arc In milligrams per kilogram (mg/kg). 
' Background range calculated from values ... 

Boring 0762 Boring 0763 
San1plc Depth (Pt-BOS) Sample Depth (Fl-BGS) 

8 14 31 0 8 18 

9SU 1030] 1240 1830 1470 5921 

0.23UJ 0.23UJ 0.21UJ 0.22U 2.4UJ O.l5UJ 

1.11 0.93U 0.86U 0.88U 0.96U IU 

307U 307U 3041 289U 31SU 330U 

0.23UJ 0.23UJ O.ltUJ 0.22UJ 0.24UJ 0.25UJ 

10 11.8 13.3 19.8 15.5 16.9 

7.9 9.2 10.9 24.9 IS 9.3 

Bnck~round' 

22 (x + 2 0') 

11301 632-2613 

2.3UJ 0.00-1.35 

0.91U 0.86-0.94 

361] 154-540 

0.23UJ 0.20-0.24 

16.4 9.26-26.74 

10.2 4.58-21.82 
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Medium 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 

'Low toxicity chemicals 
"At regional background concentrations 
"'At site background concentrations 

Soils 

Aluminum (AI), arsenic (As), barium (Ba), beryllium (Be), chromium 
(Cr), cobalt (Co), copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), 
manganese (Mn), mercury (Hg), nickel (Ni), silver (Ag), vanadium 
(V), zinc (Zn), BEHP, Di-n-BP, toluene, 2-hexanone, acetone, 
ethylbenzene, total xylenes, methylene chloride 

'Cu, Fe,Mg 

"Ba, Be, Co, Mn, Hg, Ni, Ag, V, Zn, AI 

"'As, Cr 

Lab contaminants: BEHP, Di-n-BP, 2-hcxanone, acetone, methylene 
chloride 

Ph, ethylbenzene, xylene, toluene 

None 

Area < 'h acre; residential scenario 110t expected; (current and future) 
general duty work soil ingestion, dermal contact and inhalation of 
VOCs and particulates; industrial setting former weathering pit 
(sludge) already covered. 
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Volo1Ucs: 

Sernl-Volatilca: 

Pe«lcldec: 

M<tals: 

Cbemlcal• 

1,1,1-Trlchloroethane 

2-Bulanone (MEK) 

Acetone 

Bromoform 

Carbon Dlsulfldo 

Chloroform 

Dibromomethane 

Ethylbenzenc 

Toluene 

Xylene• (lola!) 

3-M ethyl phenol 

4-Methylphenol 

2,4,5-Trlchlorophenol 

4-chloroanllln.e 

Anthracene 

Butyl benzyl phlhalale 

Dl-n-butylphthalate 

Fluoranlheno 

Naphthalene 

Phenol 

Pyrone 

Methoxychlor 

Antimony 

Barium 

Chronic 

Oral 

RID 

(mg/kg/day) 

9.0E-Q2 

S.OE-Q2 
I.OE-QI 
2.0E-Q2 
I.OE-QI 
I.OE-Q2 
I.OE-Q2 
I.OE-QI 
2.0E-QI 

2.0E+OO 
S.OE-Q2 

5.0E-Q2 
I.OE-QI 

4.0E-03 
3.0E-QI 

2.0E-QI 
I.OE-QI 
4.0E-Q2 

4.0E-Q3 

6.0E-QI 
3.0E-Q2 

S.OE-Q3 
4.0E-Q4 

7.0E-Q2 

SoU 

RCRA 

A.ctlon Level 

(m~ 

7200 
4000 
8000 
1600 
8000 
800 
800 

8000 

16000 
160000 

4000 

4000 
8000 
320 

24000 

16000 
8000 

3200 
320 

48000 
2400 
400 

32 
5600 

SoU 

RFI 

Criterion 

(mgtq) 

7200 
4000 
8000 
1600 
8000 
800 
800 

8000 
16000 

160000 
4000 

4000 
8000 

320 
24000 

16000 

8000 
3200 

320 
48000 

2400 

400 

32 

5600 

Oroundwlll<lr 

RCRA 

A.ctlon Level 

(mz/L) 

0.2• 

1.75 

3.5 

O.J•,(J) 

3.5 

7 
0.35 

0.7•,(2) 

I• 
10•,(2) 

1.75 
1.75 
3.5 

0.14 

10.5 

7 

3.5 

1.4 

0.14 

21 

1.05 

0.04+ 

0.014 

2• 

Groundwater 

RFI 

Criterion 

(mg/L) 

0.2• 

1.75 

3.5 

0.1•,(1) 
3.5 

7 

0.35 
0.7•.(2) 

J• 

10+,(2) 

1.75 

1.75 
3.5 

0.14 
10.5 

7 

3.5 

1.4 

0.14 
21 

1.05 

O.G4• 
0.014 
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0 • nnaJ MCL 
•• " SOW A action level 

Chemlcah 

Cadmium, food 

Cadmium, water 

Chromium Ill 

Chromium VI 

Chromium, total 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

SUvcr 

Thallium 

Vanadium 

Zinc 

(I) • MCL for total trlhalomethanea 
(2)" effective July 30, 1992 

Chronic 

Oral 

RID 

(mg/kglday) 

J.OE-()3 

5.0E-<l4 

I.OE•OO 
5.0E-<l3 

3.7E-02 

l.OE-<ll 

3.0E-<l4 
2.0E-Q2 

S.OE-03 

S.OE-()3 

7.0E-()S 

7.0E-<l3 

2.0E-<ll 

Soli 

RCRA 

Action Level 

(mglkg) 

80 

80000 

400 

2960 • 

8000 

24 

1600 

400 

400 

5.6 
560 

16000 

Soli 

RFI 

Criterion 

(mglkg) 

80 

80000 

400 

2960 

8000 

24 

1600 

400 

400 

5.6 

560 

16000 

Groundwater 

RCRA 

Actlon Level 

(msfl..) 

0.005•,(2) 

35 
0.115 

0.1•,(2) 

1.3 .. 

0.015 .. 

3.5 

0.002• 

0.7 

o.os•,(2> 

0.175 

0.00245 

0.245 

7 

Groundwater 

RFI 

Crllerlon 

(msfl..) 

0.005•,(2) 

35 
0.175 

0.1°,(2) 

1.3 .. 

0.015•• 

3.5 

0.002• 

0.7 

o.os•,(2) 

0.175 

0.00245 

0.245 
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ni'A SOtl S01i Groundwater Groundwater 
Chemical Weight of Assumed Exposure Oral Slope RCRA RFI RCRA RFI 

Evidence Risk Level Duration Factor Action Level Criterion Action Level Criterion 
(years) (mg/k-d)- I (mglkg) (mg/kg) (mgiL) (mg/L) 

Volatiles: Benzene A I.OE-06 70 2.9E-02 24.14 24.14 5.0E-03 • S.OE-03• 
Bromoform B2 I.OE-06 70 7.9E-03 88,61 88.61 l.OE-01*,(1) I.OE-01*,(1) 
Chloroform B2 l.OE-06 70 6.1E-03 114.75 114.75 l.OE-01*,(1) 1.08-01* ,(1) 
Chloromethane C 1.08-05 70 1.3E-02 538.46 538.46 2.69E-02 2.69E-02 
Dibromochloromethane C 1.08-05 70 8.4E-02 83.33 83.33 4.17E-03 4.178-03 
Methylene Chloride B2 l.08-o6 70 7.5E-03 93.33 93.33 4.678-03 4.67E-03 
Tetrachloroethene B2 l.OE-06 70 5.lE-02 13.73 13.73 5.0E-03* 5.0E-03* 
Trichloroethene B2 l.OE-06 70 l.1E-02 63.64 63.64 5.0E-03* 5.0E-03• 
Vinyl Chloride A l.OE-06 70 1.9E+OO 0.37 0.37 2.08-o3• 2.0E-03* 

Semi-volatiles: bis(2-Ethylhexyl)phthalate B2 I.OE-06 70 1.4E-02 50.00 50.00 2.50E-03 2.50E-03 
Benzo(a)anthracene B2 1.08-06 70 8.4E-01 0.83 0.83 4.178-05 4.17E-05 
Benzo(a)pyrene B2 I.OE-06 70 5.8E+OO 0.12 0.12 6.03E-06 6.03E-06 
Benzo(b)fluoranthene B2 1.08-06 70 8.1E-01 0.86 0.86 4.32E-05 4.32E-05 
Benzo(k)fluoranthene B2 l.OE-06 70 3.8E-01 1.84 1.84 9.21E-05 9.21E-05 
Carbazole B2 l.OE-06 70 2.0E-o2 35.00 35.00 1.75E-03 1.75E-03 
Chloroform B2 l.OE-06 70 6.1E-Q3 114.75 114.75 l.OE-Q1*,(1) l.OE-01*,(1) 
Chrysene B2 l.OE-06 70 J.OE-02 23.33 23.33 1.178-03 l.l7E-03 
Dibenzo(a,h)anthracene B2 l.OE-06 70 6.4E+OO 0.11 0.11 5.47E-06 5.47E-06 
Indeno(l,2,3-c,d)pyrene B2 l.OE-06 70 1.4E+OO 0.50 0.50 2.50E-05 2.50E-05 
Pentachlorophenol B2 l.OE-06 70 1.2E-o1 5.83 5.83 l.OE-03• I.OE-03* 

Pesticides: 4,4-DDD B2 l.OE-06 70 2.4E-01 2.92 2.92 1.46E-04 1.46E-04 
4,4-DDE B2 I.OE-06 70 3.48-01 2.06 2.06 1.03E-04 l.OJE-04 
4,4-DDT B2 l.OE-06 70 3.4E-01 2.06 2.06 1.03E-04 1.03E-04 
alpha-Chlordane B2 l.OE-06 70 1.3Et00 0.54 0.54 2.0E-03* 2.0E-03* 
gamma-Chlordane B2 I.OE-06 70 1.3E+OO 0.54 0.54 2.08-03• 2.0E-03* 
Heptachlor epoxide B2 l.OE-06 70 9.18+00 0.08 0.08 2.0E-04• 2.08-04• 

Metals: Arsenic A l.OE-06 70 l.BE+OO 0.39 0.39 1.948-05 I.94E-05 
Beryllium B2 l.OE-06 70 4.3E+OO 0.16 0.16 8.14E-06 8.14E-06 

• =final MCL 
(I) .. MCL for total trihalomethanes 
(2) =Effective July 30, 1992 
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LOCATOR 

LAB SAMPLE NUMBER 

:OLLECT DATE 

Volatile Or&IDI., (vglkg) 

Tettachloroethcnc 

Toluene 

Xylenes (tollll) 

iemlvol1tfle Orcanlu (uglkg) 

Anthraoene 

Benzo(a)anthraoene 

Bento(a)pyrene 

Benzo(b)fluo111!\thene 

Benzo(&h,l)perylene 

Butyl benzyl phthalate 

Carbazole 

Chryscne 

Di-n-ocl)i phthalate 

Dibenz(a,h)antltnccne 

Fluoranthcnc 

lndcno(I,2,J-cd)pyrcne 

Pentaohlorophenol 

Phenanthrene: 

Pyrene 

estl<ldesiPCB's (uefkg) 

4,4'·DDE 

4,4'-DDT 

alpha-Chlordane 

gamma-Chlordane 

CAl'rf071'..oT7UOOO 

OJIJ790001SA 

0912219J 

...... IU. 

< 

< 

< 

< 

< 

< 

< 
< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

l.9 

l.9 

S.9 

J90 

J90 

390 

J90 

J90 

J90 

J90 

J90 

J90 

J90 

390 

390 

1900 

390 

J90 

J.9 

J.9 

Quo! 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

CANm-m ...... 

OJ IJ790002SA 

09122/9J 

~ IU. Qu>l 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

l.S 

S.B 

l.S 

3!00 

3800 

3800 

3800 

u 
u 
u 

u 
u 
u 
u 

3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
18000 UJ 

3800 u 
3800 u 

3.8 u 
3.1 u 
2 u 
2 u 

CA1'fm ... 77s.tooo 

Olll 890006SA 

09110/93 ..... 
< 

< 

< 

< 

S6 

l4 

120 

< 
< 

< 

68 

< 

< 

140 

< 

< 

94 

120 

2.3 

< 

< 

IU. 

S.2 

S.2 

S.2 

J40 

J40 

340 

J40 

340 

340 

J40 

340 

340 

340 

340 

340 

1700 

340 

340 

3.4 

3.4 

1.8 

1.B 

Qu>l 

u 
u 
u 

u 

u 
u 
u 

u 
u 
] 

u 
u 

u 
u 
u 

CA.Mt17..f71s.tool 

OJ IU90007SA 

09110/9J ..... 
1.3 

< 

< 

ISO 

J70 

350 

630 

160 

< 

43 

soo 
< 

< 

1100 

!SO 

< 

BOO 

820 

< 
< 

< 

< 

IU. 

S.4 

l.4 

l.4 

360 

360 

360 

J60 

J60 

360 

360 

360 

360 

360 

360 

360 

1700 

360 

J60 

3.6 

3.6 

1.8 

1.B 

Qool 

u 
u 

u 

u 
u 

] 

u 

u 
u 
u 
u 

CANI77.f17WOOO 

0311!10001SA 

09/III'JJ 

...... 
< 

< 

< 

S1 

280 

200 

soo 
110 

< 

41 

420 

< 

< 

830 

99 

63 

400 

900 

J.8 

30 

J.3 

10 

IU. 

l.4 

l.4 

S.4 

360 

360 

360 

J60 

J60 

360 

360 

J60 

J60 

360 

360 

J60 

1700 

360 

J60 

7.1 

7.1 

3.7 

3.7 

(1) Results~ presented here are only those chemicals which were detected I! least once at this SWMU and have passed data review. 

1 • Estimated value. 
R • Rejected value. 

U • Nondetectcd value. 

QUAL-Quallflcatlon 
RL • Reporting Umlt. 
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< S.6 

< 370 

< 370 

< 370 

< 370 
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< 370 

< 370 
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< 370 

< 370 

< 1800 

< 370 

< 370 

< 3.7 

< 3.7 

1.9 

< 1.9 
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.OCATOR 

8 SAMPLE NUMBER 

U.ECTDATE 

Aluminum 

Antimony 

Anenic 

Barium 

B<l)'llium 

Cadmium 

Colclum 

Chromium 

Co bolt 

Copper 

Iron 
lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Vanadium 

Zinc 

PH(mglkg) 

Total Petroleum Hydrocarbons 

ater Quality (pereent) 

Watcr 

CAirtO'n.ont.etoe 

031UI0007SA 

09/11193 

.... k 

.7100 

< 
2.3 

0.47 

< 

10900 

8 

3.3 

9.7 

8820 

19.6 

1380 

187 

6.7 

1440 

< 
17.6 

38.9 

129 

3.8 

Ill. 

10.4 

6.2 

0.52 

0.21 

0.52 

20.8 

I 

2.1 

10.4 

2.6 

20.8 

I 

4.2 

520 

2.1 

41.6 

0.1 

Quo! 

u 

R 

CANI'7'7-o7'7la17U 

031131 0009SA 

09111/93 ..... Ill. 

1050 

< 

2.9 

0.48 

n.9 
13.7 

0.51 

u < 

0.46 

1.1 

45.8 

2.3 

2.3 

4.6 

22.9 

0.51 

45.8 

2.3 

9.2 

1140 

2.3 

2.3 

UJ 

115000 

4.1 

3.5 

4.2 

6900 

5.5 

2940 

116 

7.8 

1330 

< 

21.3 

IS 

< 

13 

4.6 

45.8 

0.1 

Quol 

u 

R 

u 

UJ 

u 

CANm...,2.-IOOI 

0311S90001SA 

09111193 ..... 

4140 

< 

1.7 

135 

0.25 

< 

15000 

6.9 

2.2 

11 

6450 

27.8 

1170 

196 

5.1 

979 

0.6 

13.7 

73.8 

158 

7.7 

IU. 

10.8 

6.5 

0.54 

1.1 
0.22 

0.54 

21.7 

1.1 

1.1 

2.2 

10.8 

2.7 

21.7 

1.1 

4.l 

541 

1.1 

1.1 

2.2 

43.3 

0.1 

(I) Results presented here arc only those-chemicals which were detecte• 

1 • Estimated volue. 

Quo I 

u 

u 

CA1<f77.m2.0013 

0311890002SA 

09111193 

J.aull JilL 

3240 23.4 

3.1 14 

2.2 0.59 

130 2.3 

< 0.47 

1.2 

175000 46.8 

< 2.3 

1.7 2.3 

3.1 4.7 

2990 23.4 

3.5 o.$9 

2340 46.8 

40.2 2.3 

4.3 9.4 

621 1170 

2 2.3 
10.2 2.3 

7.5 4.7 

< 46.8 

IS 0.1 

Quo I 

u 

u 
J 
] 

u 

CAN07UTI's.toto 

0313790015SA 

09122193 

kesull IU. 

7410 li.S 

6.9 

2.5 0.58 

79.3 1.2 

0.58 0.23 

< 0.58 

2080 23.1 

9.5 1.2 

4.4 1.2 

8.2 2.3 

9330 11.5 

1.5 0.58 

1360 23.1 

244 1.2 

7.9 4.6 

1440 577 

0.72 1.2 

20.9 1.2 

19.6 2.l 

46.1 

13 0.1 

Quol 

u 

u 

u 

CANO'I'7-f7n-ot0) 

0)13790016SA 

09122193 

Rttvh JU. 

7460 11.2 

6.7 

2.1 0.56 

60.2 1.1 

0.54 0.22 

< 0.56 

17700 22.5 

7.6 1.1 

4 1.1 

7.2 2.2 

7780 11.2 

7 0.56 

1820 22.5 

167 1.1 

8.5 4.5 

1500 562 

0.56 1.1 

16.9 1.1 

17.3 2.2 

< 45 

II 0.1 
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APPEIDIIB 

Table 38-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 77 

Page 3 of 6 

Source: Woodward-Clyde, 1994 
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LOCATOR 

!.AB SAMPLE NUMBER 

:oLLECT DATE 

Volallle Organics (ug/kg) 

Tctrachloroethene 

Tolucrte 

Xylcnc:s (tOUI) 

>tmlvolodle Organics (uglkg) 

Anthrlc:ene 

Benzo(a)onthracene 

Beru:o(a)pyrone 

Benzo(b)Ouonnthene 

B eru:o(g,h,l)petylene 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

01-n-oetyl phthalate 

Dlbem(a,h)anthttecne 

Fluoranthene 

1ndono(l ,2,3-«)pyrone 

Pentachlorophenol 

Phenanthrene 

Pyrone 

esdcldc:s!PCB's (ucfkg) 

4,4'-DDE 

4,4'-DDT 

alpha-Chlordane 

gmma.Chlordane 

CAif017..0774-IOOO 

0313790001SA 

09122/93 

Jlawh "'-

< 

< 

< 

< 
< 

< 

< 
< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

5.9 

5.9 

5.9 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

1900 

390 

390 

3.9 

3.9 

2 

2 

qu• 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

CA.Nm.o17.W003 

Ol13790002SA 

09122/93 

...... "'- C!u" 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

S.B 

5.8 

5.8 

3800 

3800 

u 
u 
u 

u 
u 

3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
3800 u 
18000 Ul 

3800 u 
3800 u 

3.8 u 
3.8 u 

u 
u 

CAifm-41775-1000 

0311890006SA 

09110193 ..... 
< 

< 
< 

< 

56 

54 

120 

< 

< 

< 

68 

< 

< 

140 

< 

< 

94 

120 

23 

< 

< 

< 

"'-

5.2 

S.l 

5.2 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

1700 

340 

340 

3.4 

3.4 

u 
1.8 

Quo! 

u 
u 
u 

u 

J 

u 
u 
u 

u 
u 

u 
u 

u 
u 
u 

CANtT7-t71s-tOOl 

03IIS90007SA 

09/10193 -· 
1.3 

< 

< 

ISO 

370 

3SO 

630 

160 

< 

43 

soo 
< 

< 

1100 

ISO 

800 

820 

< 
< 

< 

< 

"'-

5.4 

5.4 

S.4 

360 

360 

360 

360 

360 

360 

360 

360 

360 
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Table 38-1a 

Summary of Chemicals Reported for Near-Surface Soil Samples 

SWMU 77 

Page 6 of 6 
Source: Woodward-Clyde, 1994 
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~ 1\avll IU. Qual (J) t:::,tj a Volatile Organics (ug/kg) 3 
~ ~~ < D U 3 
~ Semlvolallle Organics (uglkg) ~ 

Butyl benzyl phthalate < 380 U 
0 

4-Nitrophenol < I BOO U ..., 
0 

Metals (mglkg) ::r 
g> Aluminum 6310 22.8 3 
:; Antimony < 13.7 U (:;' 

£ Arsenic 0.95 0.57 ~ 
VI 

Barium R :;:o 
~ -c Beryllium 0.23 0.46 J CD -i 

I» . (J) 'C I» 
0 c.c Cadmtum < 1.1 U ::E 0 C" 

~ (!) Calcium 91100 45.7 3: it CD 
e: -;; Chromium 3.5 2.3 C C. ~ 
9- .... Cobalt 1.7 2.3 J ::j 0' ~ 

p C')CXI ""'C" 
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~ ~ Lead 3.2 O.S1 J VI 
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.§ • (!) 
~ Ntckel 4.7 9.1 1 (J) 

~ Potassium 1140 1140 0 

~ Silver < 2.3 UJ U) 
"&- Sodium < 1140 U I» 
I 3 
~ Vanadium 13.7 2.3 'C 

g Zinc 10 4.6 CD 
~ (1) Results presented here are onlv those chemicals which were detected at least once at this SWMU and have passed data review. VI 
'c: 
b 
o J z Estimated value. 
~ R • Rejected value. QUAL-Qualification 
> U a Non detected value. RL .. Reporting Limit. ;: 
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APPEND liB Tables 

Table 38-2 

Summary of Human Health Risks 

SWMU 77 

Average Exposure Reasonable Maximum Exposure 

Cancer Sulx:hronic Chronic Cancer Subchroni Chronic 

Receptor/Pathway Risk H. I. H. I. Risk c I·!. I. 
H. I. 

Occupational Worker (Surface Soil) 
- Dermal Contact 5 x w·•• 4 X tO"' 2 X IO-& 5 X 10-4 

-Ingestion 2 X 10·• 6 X IO"' 6 X 10'7 2 X 10'1 

- Inhalation of VOCs 0.00 9 x to·• 0.00 2 X IO"' 

- Inhalation of Particulates 5 X 10·12 0.00 3 X J0'10 _Q,QQ_ 
2 X 10'

9 1 X 10'5 6 X 10'7 2 X 10'1 

Construction Worker (Total Soil) 
- Dermal Contact 5 X I0'12 1 X 10-' 7 x to·" 2 x to-s 

-Ingestion 6 X 10'10 3 X I0-4 6 X 10'9 3 X 10'1 

- Inhalation of VOCs 0.00 J X IO-& 0.00 1 X 10'7 

- Inhalation of Particulates 2 x w-u 0.00 I X 10'12 _Q,QQ_ 
7 X 10'10 3 X J0-4 6 X 10'9 3 X 10'1 

Future Resident 
- Dennal Contact I x 10'11 1 X 10-' 2 x to·• 3 X 10"' 

- Ingestion 3 X 10'10 7 X 10'7 4 X 10-& I X 10"' 

- Inhalation of VOCs 0.00 3 x to·• 0.00 5 X 10'7 

- Inhalation of Particulates t x Io·•z 0.00 2 x 10·11 0.00 
3 X JQ-10 2 X 10-' 4 X 10-& 4 X 10'2 

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. 

•No carcinogenic volatile organic compounds were detected in soil at SWMU 77. 

Source: Woodward-Clyde, 1994 

1/RS Greiner Woodward Clyde Q:IM9602\nn\hswa _nfraplrev1 \nfrap1apb _ v2b.doc\ 12-Jul-00 /OMA B-8 8 
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Chemical 

Acetone 
1,2-Dichloropropanc 
Methylene Chloride 
Tctrachlorocthcne 
Toluene 
Xylenes 
Anthracene 
Aroclor-1260 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Bcnzo(b )tluoranthene 
Benzo(g,h,i)pcrylcne 
Bis(2-ethylhexyl) phthalate 
Butyl Benzyl Phthalate 
Carbazole 
Chlordane (tot&!) 
Chrysene 
4,4'·DDE 
4,4'-DDT 
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Phase I Phucn 
Maximum Dcu:cted Maximum Dcu:cted 

Concentration Concentration 
{ms1!5&2 {mllksl 

ND 0.021 
NO 0.002 
ND 0.0036 

0.0013 ND 
0.0015 0.0035 
0.0068 ND 

0.15 ND 
ND 0.14 
0.37 0.054 
0.35 0.056 
0.63 0.11 
0.16 ND 
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0.083 ND 
0.043 7..2 
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0.8 ND 

Phase n 
Residential Soil 

Risk-Based Exceeds 
Concentration(!) RBC? 
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9.4 NO 
15 NO 
12 NO 
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23,000 NO 
0.083 YES 
0.88 NO 

0.088 NO 
0.88 NO 

NA(a) NA 
46 NO 
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1.9 NO 
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310 NO 
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NA NA 
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5.3 NO 

NA(a) NA 
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greater than Estimated Risk 
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YES 2X 10-6 carcinogenic 
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NO 
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Phase I Phase II 
Chemical Maximum Detected Moximum Detected 

Concentration Concentration 
{mg!kg) !m~ 

Pyn:nc 0.9 0.1 
TRPH 10,000 1,320 
Antimony 5.9 ND 
Barium 503 2840 
Cadmium 3 0.57 
Chromium 8.6 25.4 
Cobalt 4.8 4.6 
Copper II 14.5 
Lead 41 48.5 
Manganese 410 440 
Nickel 8.6 13.9 
Silver 2 ND 
Thallium NA 0.25 
Zinc 73.8 64.8 

(I) EPA Region Ill Risk-Based Concentrations for residential soil (EPA 1994). 
(2) EPA Region Ill Risk-Based Concentrations for Industrial soli (EPA 1994). 

Phase II 
Residential Soil 

Risk-Based Exceeds 
Concentration{ I) RBC? 

{mJI!!sg) 
2,300 NO 
NA{a) NA 

31 NO 
5,500 NO 

39 NO 
390 NO 
4700 NO 
2900 NO 

NA{a) NA 
390 YES 
1600 NO 
390 NO 
6.3 NO 

23000 NO 

(3) Estimated risk based on maximum Phase II concentrations that exceeded pn:viously evaluated Phase I levels. 

Phase II 
concentration 
greater than 

Phase I 
Concentration 

NO 
NO 
NO 
YES 
NO 
YES 
NO 
YES 
YES 
YES 
YES 
NO 
NA 
NO 

Estimated risk • I x I 0 .. • conccntrations/RBC for carcinogens: Estimated risk • eonceotration/RBC for noncarcinogens. 
(a) EPA has not established a tox.icity factor for these chemicals, so RBCs could not be calculated • 
• No RBC has been calculated for lea.d. EPA recommends an Interim residential soil lead concentration of 400 mglkg (EPA 1994). 
NA • Not Applicable 
NO • Not Detected 
Nl A • Not Analyzed For 
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Estimated Risk Risk-based Exceeds 
Risk{3) Type Concentration(2) RBC? 
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~ il 
~ .. 
Cli ... s· • ~ a 
~ Phase II Residential Industrial ~ 8. Concentration RBC RBC Risk Hazard Risk Hazard :i Chemical01 Carcino~en? !mel !mglks~ ~mglkg) Residentlal(l) Resldentfal!ll IndustriaJ(ll Industrial!l) a 
i Acetone No 0.021 7,800 100,000 0.000003 0.0000002 

1,2-Dichloropropane Yes 0.002 9.4 42 2.13E-10 4.76E-ll ~ 
Methylene chloride Yes 0.0036 85 380 4.24E-11 9.47E-12 
Aroclor-1260 Yes 0.14 0.083 0.37 1.69E-06 3.78E-07 
Bis(2-ethylhexyl) phthalat Yes 0.77 . 46 200 1.67E-08 3.85E-09 CJ) 

0 Carbazole 7.2 NA NA NA NA !: 4,4-DDE Yes 0.014 1.9 8.4 7.37E-09 1.67E-09 "C 
""'' 0 0 

No 1.2 310 4,100 0.004 0.0003 -(!) Dibenzofuran (!) .. 
:::l Di-n-butyl phthalate No 0.91 7,800 100,000 0.0001 0.000009 -:E Endrin ketone No 0.12 23 310 0.01 0.0004 CJ) 
;· -f 0 D) 0 Barium No 2,840 5,500 72,000 0.5 0.04 :E C') 0" Q. s: !: C5" ~ Chromium No 25.4 390 5,100 0.07 0.005 c 3 (1.) D) 
!: co ""'' Copper No 2,900 2,900 38,000 1 0.08 ...... ji;" I Q. 

...... (1.) I Lead No 48.5 400• NA• NA* NA* - 0" 0 C') :c:· f -< Manganese No 440 390 5,100 1 0.09 (!) <0 
0) Q. 

::0 
0 Nickel No 13.9 1,600 20,000 0.01 0.0007 ~ ~(!) 

iii' :J Thallium No 0.25 6.3 92 0.04 0.003 5' ~ 

"" "' ~ (Q 
Totals 2E-06 3 4E-07 0.2 I (Q 

:J ...... ~ Phase I Risk(4
) NA NA 6E-07 0.002 ~ 

< 
5 Cumulative Risk15) NA NA IE-06 0.2 ~ 
'?. Ill Chemicals with maximum Phase II concentration exceeding Phase I concentrations "' "0 

Ill Risk • lE-06 x concentration/RBC a 
'15 

Ill HIIUI'd • ooncentration/RBC a 
a. 14

' Highest calculated risk and hazard for all receptors evaluated in risk assessment~.(; 1994d) 0 
!J. 

l5) Sum of Phase I risk and incrc:mcnt&l risk from Phase II concentrations (i.e., that exceeded Phase I levels) ;;; 
L • No RBC is available for lead; 400 is residential level generally acceptable based on EPA lead uptake model. <:: 
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COLLECT DATE 

VOLA TILE ORGANICS (METIIOD 8160) (.u.clkg) 

Maximum Frequency 

Chlorom<:thanc 12 1/14 
SEMIVOLA TILE ORGANICS (METHOD 8270) (Jlg/kg) 

Bcnzo(a)anthraccnc 35 2114 
Bcnzo(a)pyrcnc 39 2114 
Benzo(b)fluoranthcnc 36 2114 
Benzo(g.h,i)pcrylenc I 3 1114 
Bcnzo(k)fluoranthcnc 32 2114 
bis(2-Ethylhexyl) Phthalate 1700 1114 
Chrysenc 39 2114 
DI-N-Butyl Phthalate 20 1114 
Di-N.Octylphlhalate 450 6/14 
Dibcnz(a,h)anlhracenc 10 1114 
Fluoranthcnc &7 4/14 
lndeno(l,2,3-c,d)pyrcnc 25 1/14 
Phenanthrene 35 2/14 
Pyrcnc 72 2/14 

PESTICIDES/PCB ()lg/kg) 

ODE 2.7 118 
DDT 3.9 II& 

)lg/kg - microgram per kilogram 
1 - Estimated 
U- Nondetcct 

C77-HA03-00I C77-HA04-00I C77-HAOS-001 C77-HA06-00I C77-HA07-002 C77-HA09-002 
12103198 12105/98 12105198 12105/98 12106198 12/06198 

~ll~~ll~~ll~~ll~~ll~~ll~ 

< 33 u 

< 

< 

< 

< 
< 
< 

< 

< 

< 
< 

< 

< 

< 

< 

n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 
n u 

< 33 u 

< 37 
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38 
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DDE 

DDT 
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Jig/leg - microgram per killog!'m 
J- Estimated 
U - N ondetect 

Maximum Frequency 
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35 2114 

39 2114 

36 2114 

13 1/14 
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1700 1114 

39 2114 

20 1114 

4~0 6/14 
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25 1/14 
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~7 1/8 
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Table 38-4c 

Model-Predicted Concentrations 

SWMU 77 

Source Conditions 
Active Transport 

Unsaturated Zone 
Processes 

£ 0 

" § 
. ., 

!9 * 0 "' <ll * * ll 
. ., "t:l c, 

Chemical >- " 1;- ~ ~" -3 u " "t:l 

~ " (mg!kg) 
"' 0.. " ~ "t:l 
£ Q < 0 
<ll i'ii 
,f ,f 

,f ,f ,f 

,f ,f ,f 
Benzo(a)anthracene 

,f ,f ,f ,f 
0.35 

,f ,f ,f 

,f ,f ,f ,f 

,f ,f 

,f ,f ,f 

,f ,f ,f 
Benzo(a)pyrene 

,f ,f ,f ,f 
0.63 

,f ,f ,f 

,f ,f ,f ,f 

,f ,f 

,f ,f ,f 

,f ,f ,f 
Benzo(b )fluoranthene 

,f ,f ,f ,f 
0.073 

,f ,f ,f 

,f ,f ,f ,f 

• Pulse duration - I 00 ears. y 

•• Decay half-life= I 0 years for SVOCs. 
C1 = maximum detected soil concentration 
Cw = initial leachate concentration based on equilibrium partitioning 
AF =attenuation factor for unsaturated zone calculated from MUL TIMED results 
(Cw)u =soil water concentration at bottom of unsaturated zone ( = Cw I AF ) 

Cw 
AF 

(mg!L) 

1.0 

-

0.0022 
2,003 

-
14,543 

-
1.0 

-

0.00154 
5,131 

-
37,258 

-
1.0 

-

0.000148 
6,188 

-
44,944 

-

OAF= dilution-attenuation factor for initial groundwater mixing zone calculated from MULTIMED results 
(Cw). = groundwater concentration at water table after initial mixing ( = C.. I DAF ) 
"-"indicates factor is not applicable or factor/concentration could not be calculated based on model results 

j::::::::::::::::=:::::=:::J indicates predicted concentration exceeds highlighted screening level 

(Cw)" 
(mg/L) 

l>~;~v 
0 

l.IE-06 
0 

1.51E-07 
0 

1 Q:i!Q:.w= 
0 

3.0E-07 

0 
4.1E-08 

0 

l<ll;(J.f!q~ 
0 

2.4E-08 

0 
3.3E-09 

0 

Tables 

Saturated Zone Screening Levels 

Regi on VI 
(Cw), Tap Water MCL 

OAF 
MS SL (mg!L) (mg!L) 
(m g/L) 

6.0 

'.·~~:I -
14607.1 --

-
0 ::: -

6.0 ~·=~JmQ3.= 

fllll 
- 0 

37,439 4.1E-08 
0.0002 - 0 

-
- 0 

6.0 ''~1!llll(l· .:=::::•::::. - 0 
45,147 3.3E-09 -- 0 

-
- 0 

Source: URS Greiner Woodward Clyde, 2000 

1/RS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev1\nfrap1 apb _ v2b.docl 12-Jul-00 /OMA B-94 
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Boring 
Number 

0781 

0782 

0783 

0784 

0785 

0786 

J = 
u = 
UJ = 
Ft-BGS = 
ug/kg = 

Table 39-1a 

Pesticide Concentrations in Soil Samples 

SWMU 78 

Sample Depth 4,4-DDD 
(Ft-BGS) (J'g/kg) 

0-0.5 150 
4-6 23 

10-12 14 
20-22 3.7U 

All samples below 22 feet Nat detected 
above CRQL 

0-0.5 91 
4-6 3.5UJ 

10-12 3.7UJ 
20-22 3.7UJ 

All samples below 22 feet Not detected 
above CRQL 

0-0.5 2,000 

0-0.5 660 

0-0.5 160 

0-0.5 4.3U 

Estimated value 
Not detected at CRQL 
Estimated as non-detect at the CRQL 
Feet below ground surface 
Micrograms per kilogram 

Source: Woodward-Clyde, 1992 

Tables 

4,4-DDE 
(pg/kg) 

57J 
3.7U 
3.6U 
3.7U 

Not detected 
above CRQL 

14U 
3.5UJ 
3.7UJ 
3.7U 

Nat detected 
above CRQL 

330U 

58J 

110 

l.lJ 

URS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfrap\rev1\nfrap1 apb_ v2b.docl 12-Jul-00 /OMA B-9 5 
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Boring Number 

Table 39-1b 

TPH Concentrations in Soil Samples 

SWMU 78 

Sampling Depth 
(Redrill Boring Number) (Ft-BGS) 

0781 0-0.5 
(0787) 4-6 

All samples deeper than 6 
feet 

0782 0-0.5 
(0788) 4-6 

All samples deeper than 6 
feet 

0783 0-0.5 
(0789) 

0784 0-0.5 
(7810) 

0785 0-0.5 
(7811) 

TPH 
(mg/kg) 

2,200 
95 

ND 

(1,970) 
42.2U 

ND 

(4,080) 

(980) 

(12,5001) 

0786 0-0.5 ( 45.5U) 

Ft-BGS 
mg/kg 
ND 
J 
u 

(7812) 
= Feet below ground sUiface 
= Milligrams per kilogram 
= Not detected 
= Estimated value 
== Not detected 

Tables 

( ) = The values in parentheses are results from samples collected from the 
redrill borings due to laboratory missed holding times 

Source: Woodward-Clyde, 1992 

URS Greiner Woodward Clyde Q:IM9602\nnlhswa _nfraplrev1\nfrap1 apb_ v2b.doc\ 12-Jul-00 /OMA B-96 
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Boring Number Background2 

~ Element 
0781 0782 0783 0784 0785 0786 

(X+ 2o) 3: 
CD -

Aluminum 26000J 10700J 10200J 9110J 142001 139001 2571-10447 e!. 
0 

en Antimony -R -R -R -R -R 6.1R 4.81-5.44 0 

0 
:;, 

s::::: 21 
(') 

.., Arsenic 1.91 1.8J 1.61 1.7J 2.5J 0.43-1.95 CD 
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:;, 
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.., 
AI 

:E "C 
-
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0 AI :iE :;, AI 

0 (.Q 10.5 
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* co 
I:> co 

Iron 7100 9230 8950 7500 6580 en 
=:' N 
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AI 
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(1) Lead 529 25.6 1.76-8.64 
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5 
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Ill ~ -2. ~ ~ a. Boring Number Background2 

i Element 
0781 0782 0783 0784 0785 0786 

(X+ 2o) 
~ s: 

0.11U 0.11 0.12 O.lU O.lU 0.13U 
(I) Mercury -- - -- -!. 

en Nickel 8.8J 7.8J 6.8J 5.61 5.91 8.81 3.57-8.49 () 
0 0 

Potassium 1450 19001 18801 17101 11101 25701 632-2613 ::I c: (") .., 
(I) (") 

Selenium 0.22U1 0.22U1 0.2UJ 0.2UJ 0.21U1 0.27U1 0.00-1.35 ::I (I) -.. .., 
0.88U 0.87U 0.81U 0.81U 0.83U l.lU 0.86-0.94 

1:11 
:: "'C Silver -en o· -f 0 1:11 

Sodium 289U 288U 268U 269U 275U 352U 154-540 ::E ::I 1:11 0 (Q 
C/1 C' a. (I) s: _-: (S' ~ N Thallium 0.22UJ 0.22UJ 0.2UJ 0.2U1 0.21UJ 0.27UJ 0.20-0.24 c ::I w .., 0 

~ en cp 9- ..... Vanadium 14.4 18.7 19.2 15.4 14.1 24.3 9.26-26.74 00 c: ...Jo 0 () N 
~ (") ~ -< Zinc 829 214 126 154 614 33.31 4.58-21.82 1:11 <D 

(") "' a. 0 

(I) '5 ,!1> 
::J 

V1 Estimated as non-detect at the instrument detection limit en :;: ...Jo. = 0 ~ CD 1 = Estimated value -I CD 
::J N u Not detected en ~ = 

1:11 ~ -R = Rejected 3 < -; No range could be calculated "C 
iii' 

....... ·- -
(S' 

:'. C/1 Q) 

1 All concentrations are in milligrams per kilogram (mg/kg) 
"0 

I''" 
< 2 Background range calculated from values "' 0" 
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Ric meal 

Aluminum 
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Anenle 

Barium 

Dcry!lium 

C~miurn 

Calcium 

Chromium 

Ccbd 

Cn~r 

lmo 

t...od 

._h,ntdunt. 

Mlntannc 

Mcrnty 

Nickel 

f'oCaulum 

Scltnlum 

S:i~r 

Sodium 

10 

%00001 13200J IOSOOJ 

·R ·R ·R 

1.9J 2.7 2.11 

16.SJ IIIJ 3921 

O.«U 0-"lJ O.SI 

21.6 0.9U 0.90 

2540 !1400 73500 

39.6 113 1.1 

2J Ul 3.61 

710 12.6 

7100 11~00 7Mtl 

33.! 163 IS. I 

1170 2640 4370 

w 214 151 

O.IIU 0.11U 0.11U 

U1 11.6 8.!1 

"~ 20701 1890 

0.22UJ 0.23UI Cl.22tJJ 

O.!!U 0.9U 0.9U 

wu mu 296U 

Borin1 117&1 O.pth (F1-BOS) 

10 30 40 so 150 15 

64150J 61401 411501 479U 19401 16601 

·R ·R ·R ·R ·R ·R 

2J IJ 0,761 0.791 0.711 0.671 

150.31 101 52.51 19.11 6.71 15.61 

0.44U 0.47U 0.42U 0.4311 0,4111 0.<211 

o.uu o.~u O.S5U O.S5U t.SlU O.MU 

43800 132000 38900 29600 5920 11390 

5.3 9.9 3.7 4.2 lSI 2.1 

2J 1.61 I.IJ IAI 111 IU 
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2t»U mu 1111U ~u 298U 30111 20011 mu 
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·R -R 

0.891 0.611 

12.41 36.!1 

0.43U 0.4211 

O.!SU O.&CU 

(1950 49500 

2J 3.5 

1.111 I.IU 

3.71 2.5J 

1!00 1470 
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Medium 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceed RFI Criteria: 

Exposure Scenario: 

Legend: 

Soils (SWMU 81 - VOC annlytes only) 

Aluminum (AI), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), 
cobalt (Co), copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), manganese (Mn), mercury 
(Hg), nickel (Ni), vanadium (V), zinc (Zn), BEHP, di-n-butylphthalate (Di-n-BP), ODD, DOE, 
DDT, Chlordane, Methoxychlort, trichloroethane (TCA), MEK, Acetone, Vinyl ChlorideH, 
ethylben7.ene, methylene chloride, PCE, toluene, trichloroethylene (TCE), xylene 

"As, Cr 

•cu, Fe, Mg 

"'Ba, Be, Co, Mn, 1-Ig, Ni, V, AI 

Lab contaminants - BEHP, Di-n-BP, MEK, and methylene chloride 

Cd, Pb, Zn, DOD, ODE, DDT, TCA, ethylbenzene, PCE, toluene, TCE, xylene, acetone 

None 

Area < 1h acre- future residential scenario unlikely current and future worker; No groundwater 
data available, 

tMethm:ychlor was detected at the extremely low value of 0.009 (estimated below DL.) al 100 fl. 
ttVinyl Chloride (1/49) with concentration of 0.11 mg/kg is considered an outlier. 
'Lower than site background hut > regionnl background. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
'Low toxicity chemicals. 
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Volatlleo: 

Sem!-Volotllca: 

Pcatlcldca: 

Metals: 

Chemlcah 

I, I, I -Trichloroethane 

2-Butanone (MEK) 

Acetone 

Bromoform 

Corbon Disulfide 

Chloroform 
Dibromorncthanc 

Ethyl benzene 

Toluene 

Xylene• (total) 

3-M ethyl phenol 

4-Methylphenol 

2,4,5-Trlchlorophenol 

4-Chloroonillnc 

Anthrocene 

Butyl benzyl phlholotc 

01-n-butylphtholste 

Fluoranlhene 

Naphlhlllenc 

Phenol 

Pyrenc 

Methoxychlor 

Antimony 

Barium 

Chronic 

Oral 

RID 

(mglkg/day) 

9.0E-Q2 

S.OE-Q2 

I.OE-{)1 

2.0E-{)2 

I.OE-{)1 

I.OE-Q2 

I.OE-Q2 

I.OE-{)1 

2.0E-{)1 

2.0E+OO 

S.OE-{)2 

S.OE-{)2 

I.OE-{)1 

4.0E-{)3 

3.0E-{)I 

2.0E-{)I 

I.OE-{)1 

4.0E-02 

4.0E-{)3 

6.0E-{)I 

3.0E-{)2 

5.0E-03 

4.0E-{)4 

7.0E-{)2 

SoU 

RCRA 

Actlon Level 

(mglkg) 

7200 
4000 

8000 

1600 

8000 

800 
800 

8000 

16000 
160000 

4000 

4000 

8000 

320 

24000 

16000 
8000 

3200 

320 

48000 

2400 

400 

32 

5600 

SoU 
RFI 

Criterion 

(mg/lcg) 

7200 
4000 

8000 

1600 

8000 

800 
800 

8000 

16000 
160000 

4000 

4000 
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320 

24000 

16000 

8000 

3200 

320 

48000 

2400 

400 
32 

5600 

Oroundwotcr 

RCRA 

Action Level 

(mg/L) 

0.2• 

1.75 

3.5 
0.1•,(1) 

3.5 

7 
0.35 

0.7•,(2) 

I• 
to+ .(2) 

1.75 

1.75 

3.5 

0.14 

10.5 

7 

3.5 

1.4 

0.14 

21 
1.05 

0.04• 

0.014 

2• 

Groundwater 

RFI 

Criterion 

(mg/L) 

0.2• 

1.75 

3.5 
0.1•,(1) 

3.5 
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0.35 

0.7•,(2) 

t• 
!0•,(2) 

1.75 
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10.5 
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• =final MCL 

•• = SOW A action level 

Cbemleal1 

Cadmium, food 

Cadmium, water 

Chromium Ill 

Chromium VI 

Chromium, total 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

SUver 

Thallium 

Vanadium 

Zinc 

(1) = MCL for totaltrlhalomethones 

(2) = effective July 30, 1992 

Chronic 

Oral 

RID 

(mg/kglday) 

I.OE-o3 
5.0E-o4 

I.OE+OO 
S.OE-o3 

3.7E-o2 

I.OE-ot 
3.0E-o4 

2.0E-o2 

S.OE-o3 

S.OE-o3 
7.0E-o5 
7.0E-o3 
2.0E-01 

S<lll 

RCRA 

Action Level 

(mg/kg) 

80 

80000 
400 

2960 . 

8000 

24 

1600 

400 
400 
5.6 
560 

16000 

Soil 

RFI 

Criterion 

(mglkg) 

80 

80000 
400 

2960 

8000 

24 

1600 

400 

400 
5.6 
560 

16000 

Groundwater 

RCRA 

Act1011 Level 

(mg/1..) 

0.005',(2) 

35 
0.175 

0.1•,(2) 
1.3 .. 

0.015 .. 

3.5 
0.002• 

0.7 
0.05•,(2) 

0.175 
0.00245 

0.245 
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Crller!Oil 

(mg/1..) 

o.oos•,(2) 
35 
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0.1°,{2) 
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3.5 
0.002• 
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EPA USOil u-SOil Groundwater Groundwater 
Chemical Weight of Assumed Exposure Oral Slope RCRA RFI RCRA RFI 

Evidence Risk Level Duration Factor Action Level Criterion Action Level Criterion 
(years) (mg/lc.-d)-1 (mg/kg) (mg/kg) (mg/L) (mg/L) 

Volaules: Benzene A I.OE=·Uo - 70 2.9E-'-02 --- 24.14 ------z4: 14 5.0E-03* 5.0E-03" 
Bromoform B2 I.OE-06 70 7.9E-03 88.61 88.61 I.OE-01*,(1) I.OE-01•,(1) 
Chloroform B2 J.OE-06 70 6.JE-03 114.75 114.75 I.OE-01•,(1) l.OE-0!•,(1) 
Chloromethane C !.OE-05 70 1.3E-02 538.46 538.46 2.69E-02 2.69E-02 
Dibromochloromethane C I.OE-05 70 8.4E-02 83.33 83.33 4.17E-03 4.17E-03 
Methylene Chloride B2 I.OE-06 70 7.5E-03 93.33 93.33 4.67E-03 4.67E-03 
Tetrachloroethene 82 I.OE-06 70 S.!E-02 13.73 13.73 S.OE-03• S.OE-03• 
Trichloroethene 82 !.OE-06 70 l.lE-02 63.64 63.64 5.0E-03• S.OE-03• 
Vinyl Chloride A I.OE-06 70 1.9Et00 0.37 0.37 2.0E-03• 2.0E-03• 

Semi-volatiles: bis(2-Ethylhexyl)phthalate B2 !.OE-06 70 1.4E-02 50.00 50.00 2.50E-03 2.50E-03 
Benzo(a)anthracene 82 t.OE-06 70 8.4E-01 0.83 O.R3 4.17E-05 4.17E-05 
8enzo(a)pyrene 82 I.OE-06 70 5.8E+OO 0.12 0.12 6.03E-06 6.03E-06 
8enzo(b)lluoranthene 82 I.OE-06 70 B.IE-01 0.86 0.86 4.32E-05 4.32E-05 
Benzo(k)lluoranthene 82 J.OE-06 70 3.8E-01 1.84 1.84 9.21E-05 9.21E-05 
Carbazole 82 J.OE-06 70 2.0E-02 35.00 35.00 1.75E-03 1.75E-03 
Chloroform 82 !.OE-06 70 6.1E-03 114.75 114.75 I.OE-01•,(1) I.OE-01•,(1) 
Chrysene B2 !.OE-06 70 3.0E-02 23.33 23.33 1.17E-03 1.17E-03 
Dibenzo(a,h)anthracene B2 !.OE-06 70 6.4E+OO 0.11 0.11 5.47E-06 5.47E-06 
Jndeno(1,2,3-c,d)pyrene B2 !.OE-06 70 1.4E+OO 0.50 0.50 2.50E-05 2.50E-05 
Pentachlorophenol 82 I.OE-06 70 1.2E-01 5.83 5.83 l.OE-03• L.OE-03• 

Pesticides: 4,4-DDD 82 !.OE-06 70 2.4E-01 2.92 2.92 1.46E-04 1.46E-04 
4,4-DDE B2 I.OE-06 70 3.4E-OI 2.06 2.06 1.03E-04 1.03E-04 
4,4-DDT 82 I.OE-06 70 3.4E-01 2.06 2.06 1.03E-04 l.03E-04 
alpha-Chlordane B2 I.OE-06 70 I.JE+OO 0.54 0.54 2.0E-03"' 2.0E-03"' 
gamma-Chlordane 82 l.OE-06 70 l.3E+OO 0.54 0.54 2.0E-03"' 2.0E-03• 
Heptachlor epoxide 82 I.OE-06 70 9.1E+OO 0.08 0.08 2.0E-04"' 2.0E-04• 

Metals: Arsenic A I.OE-06 70 I.BE+OO 0.39 0.39 1.94E-05 l.94E-05 
Beryllium B2 t.OE-06 70 4.3E+OO 0.16 0.16 8.14E-06 8.14E-06 

• =final MCL 
(I) = MCL for total trihalomethanes 
(2) = Effective July 30, 1992 
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APPEND liB Tables 

Table 42-1a 
Elemental Concentrations (mg/kg) that Exceeded the Estimated Background Range in 

Surface and Subsurface Soil Samples 
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APPEND liB 

Table 43-1a 

Concentration (mg/kg) of TRPH 

SWMU 83 

Tables 

. . . . ... , .. .. . . ........ .. . . 
BQREHOtJf .. :· ·_··_:: :·. ...... CAJffiON ..... :-........... "· '.' . ))Emf: .. ·::· CHEMICAL 
NQMB.Eif .-.. : ... =.:_-_-_·:~.·. -__ ·_-_-_-_- .... _NtiMBF.R . . .......... · .. :.:· .· ... (tiS:··-......... TRPH 
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Duplicate samples or laboratory repeat aarnples arc presented only if lhey uc: different from the 
original sample and not ~jccted. 
J = catimatc U - not detected at CRQL 
R = rejected UJ - estimated as non-detect 

Ill CRQL 

Source: LRL Sciences, Inc., 1993 
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LOCATOR 
LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organia (Jll:/kg) 
A celoM 
2-Butanone (MEK) 

Melhylene chloride 
Toluene 

Semlvolatile Organics (flglkg) 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Beruo(t>)fluoranlllene 
Bcruo(g,h,i)perylene 
Chrysenc 
Fluoranthcnc 
lndeno( I ,2,3-al)pyrcne 
Phenanthrene 
Phenol 
Pyrene 

Metals (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 
Chrorni\lm 

CAN08.3-83{)5..0000 
039867000 I SA 

CANOSJ-8305-0005 
0398670002SA 

CAN08.3-8305-00IO CAN083-83o5::SJ621TT CAN083-8.305-c501S 
0398670004SA 

CAN08J-8j()S-0020 
039867000SSA 

12113/94 
Result RL 

< 
< 

2.1 
< 

64 
78 
120 
58 

84 

160 
58 

73 
< 

130 

10800 
3.2 

92.6 
0.44 

< 
8660 
II 

II 

II 

5.4 

5.4 

360 

360 
360 

360 
360 
360 
360 
360 

360 
360 

t0.8 
0.54 
1.1 

0.22 
0.54 

21.5 
1.1 

12113/94 
Qual Result RL 

u < 
u < 

J 1.9 

u < 

< 
< 
< 
< 
< 

< 

< 
< 

u < 

< 

&450 
2.4 
83.8 

0.41 
u < 

95400 

B 

II 

II 
5.5 
s.s 

370 
370 
310 
370 
370 

370 

370 
370 
370 

370 

\l.l 

0.55 
1.1 

0.22 

0.55 
22.2 

\.1 

0398670003SA 

12113/94 
Qual Result RL 

U 3.4 II 

U < II 
J 4.2 5.6 
u < 5.6 

u < 370 
u < 370 
u < 370 
u < 370 

u < 370 

u < 370 
u < 370 
u < 370 
u < 370 
u < 370 

79&() 21.6 

2.6 0.56 
633 2.3 

0.54 0.45 

u < 1.1 
135000 45.2 

5.3 1.3 

0398670008SA 
12113194 

Qual Result RL 

< II 
U < II 
J < 5.6 
u < 5.6 

u < 370 

u < 370 
u < 370 
u < 370 
u < 370 
u < 370 

u < 370 
u < 370 
u < 370 
u < 370 

7210 21.6 
2.7 0.56 
454 2.3 

0.37 0.45 

u < 1.1 
132000 45.2 

3.1 2.3 

12113/94 
Qual Result RL 

u J.l 
u < 
u 3~ 

u 1.4 

u < 
u < 

u < 

u < 

u < 
u < 
u < 

u < 

u < 
u < 

1570 

2 
90.8 

J 0.45 
u < 

80900 

6.4 

II 

II 

5.6 
5.6 

370 
370 
370 

370 

370 

370 

370 
370 
370 
370 

11.3 

1.1 
1.1 

0.23 

0.56 
22.6 
1.1 

Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 

J • Estimated value. 
R = Rejected value. D - Sample was diluted for analysis. 
U R Non detected value. RL = Reporting Limit. 
111 Duplicate for prccceding sample number. 

12113/94 
Qual Result RL 

< II 
U < II 
J 4.5 5.1 

< 5.7 

u < 380 
u < 380 
u < 380 
u < 380 
u < 380 
u < 3&0 

u < 380 
u < 380 
u < 380 
u < 380 

5530 su 
I 0.57 

234 5.7 
< 1.1 

u < 2.9 

233000 115 
< 5.7 

Qual 
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CJJ 

LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

0 Metals (mg/kg), cont. 

!:; Cobalt 
£ Copper 

Iron 

:E Lead 
0 '"C Magnesium 
0 ~ Manganese 
~ en Nickel 
D) N Potassium a. S, Vanadium 
0 en Zinc -< TRPH (mg/kg) 
C. Total Recoverable 
~en Petroleum Hydrocarbons 
..a. 
<0 
<0 ......, 

CANOSJ-830~000 CAN08J.8JOS-OOOS CAN08J..83ll~O I 0 CAN08J..8305-8362W CAN08J.830S-OO 15 
0398670001SA 0398670002SA 0398670003SA 0398670008SA 0398670004SA 

12113/94 12113/94 12/13/94 12113/94 12/13/94 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

3.8 1.1 3.1 1.1 2.8 2.3 2.8 2.3 3.4 1.1 
8.1 2.2 S.2 2.2 4.6 4.5 4.1 4.5 J 4.4 2.3 

10200 10.8 7200 11.1 6470 22.6 6000 22.6 6990 11.3 
12.9 2.7 4.7 0.55 4.9 0.56 5.5 0.56 5.1 0.56 
1790 21.5 2430 22.2 4120 45.2 3860 45.2 4000 22.6 
151 1.1 85.6 1.1 106 2.3 95.1 23 116 1.1 
9 4.3 8.7 4.4 S.9 9 J 5.5 9 J 73 4.5 

1800 539 1430 554 1400 1130 1210 1130 1840 565 
19.8 1.1 15.9 1.1 17.1 2.3 16.4 2.3 19.5 1.1 
23.3 2.2 17.3 2.2 16 4.S 14.6 4.5 17 2.3 

325 43.1 < 44.3 u < 45.2 u < 45.2 u < 45.2 u 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review . 
...... ,I;"' A ... .,. .. _ _,. 

J = Estimated value. 
R = Rejected value. D = Sample was diluted for analysis. 
U = Nondetected value. RL = Reporting Limit. 
(I) Duplicate for preceedlng sample number. 

CAN083.8J05-00l0 
0398670005SA 

12113/94 
Result RL Qu&l 

3.4 5.7 J 
< 11.5 u 

4040 57.3 
22 0.57 

5830 115 
40.3 5.7 
< 22.9 u 

852 2860 
14.4 5.1 
8.9 11.5 

< 45.8 u 

CJJ 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT OA TE 

Volatile Organics (11glkg) 

Acetone 
2-Butanone (MEK) 
Methylene chloride 
Toluene 

Semi volatile Or&:anlcs (jlg/kg) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo{g,h,i)perylene 
Chryscne 
Fluoranthene 
lndeno(l,2,3~)pyrenc 

Phenanthrene 
Phenol 
Pyrene 

Metals (mglkg) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

CANOSJ-8305-0025 
0398670006SA 

CANOSJ-8306-0000 
0398670010SA 

CANOSJ-8306-0005 
0398710016SA 

CANOSJ-8306-00 10 
0398?10015SA 

CAN083-8306-336111
f 

0398670009SA 
12113194 

Result RL 

< 

< 
< 
< 

< 
< 
< 

< 
< 
< 

< 

< 

< 
< 

5290 

1.1 

12 
12 
5.8 
5.8 

380 

380 
380 
380 

380 
380 
380 
380 

380 
380 

23.1 

0.58 

133 2.3 
< 0.46 
< 1.2 

180000 46.2 
5.2 2.3 

12/13/94 
Qual Result RL 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

< 
< 
< 

85 

120 
160 
75 
99 
120 
68 
48 
< 

110 

8240 

2.6 
1 207 
u 0.45 

u < 

72000 
7.4 

II 

11 
5.7 
5.7 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

11.4 

1.! 

1.! 

0.23 
0.57 
22.9 
1.1 

12113/94 
Qual Result RL 

u 
u 
u 
u 

1 

u 

< 

< 

< 
< 

< 

< 

< 
< 

< 
< 
< 
< 

1700 
< 

6810 
2.4 
102 

0.49 
u < 

75400 

6.2 

11 
11 

5.7 
5.7 

370 
370 
370 

370 
370 
370 
370 
370 
370 

370 

11.4 

1.1 
1.1 

0.23 
0.57 
22.7 
1.1 

12113194 
Qual Result RL 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

u 

< 
1.5 
< 
< 

< 
< 

< 
< 
< 
< 

< 

< 
59 
< 

8790 
1.5 

II 
11 
5.7 
5.7 

370 
370 

370 
370 
370 
370 

370 
370 
370 
370 

22.7 
0.57 

538 2.3 
0.62 0.45 

u < 1.! 

161000 45.4 
3.9 2.3 

12113194 
Qual Result RL Qual 

u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
J 

u 

< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

7230 
2.2 

11 
11 
5.7 
5.7 

380 
380 
380 
380 

380 
380 

380 
380 

380 
380 

22.8 

0.51 
1360 2.3 
0.57 0.46 

u < 1.1 
173000 45.7 

4.1 2.3 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

J • Estimated value. 
R • Rejected value. 0 ~ Sample was diluted for analysis. 
U = Nondetected value. RL • Reporting Limit. 
Ill Duplicate for preceeding sample number. 
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LOCATOR CAN083-8305-0025 CAN083-8306-0000 CAN083-8306-0005 CANOSJ-8306-0010 CAN083-8306-8.36thl (J) 
LAB SAMPLE NUMBER 0398670006SA OJ98670010SA 0398710016SA 039871001SSA 0398670009SA 3 
COLLECT DATE 12113/94 12/13/94 12/13/94 12113/94 12/13/94 3 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Ill 
(J) Metals (mg/kg), cont. ..(! 
o Cobalt 1.2 2.3 1 3.2 u 4 1.1 2.1 2.3 2 2.3 1 a 
!:; Copper 3.5 4.6 1 6.6 2.3 5.7 2.3 3.8 4.5 J 4 4.6 J ("') £ Iron 3130 23.1 7530 11.4 6640 11.4 5280 22.7 4660 22.8 ~ 

Lead l.S 0.58 1.5 0.57 6 0.57 J 4.9 0.57 J 5.4 0.57 "C :E "'C Magnesium 16400 46.2 2660 22.9 2360 22.7 4970 45.4 4860 45.7 g """" 0 (J) Ill g_ ~ Manganese 271 2.3 123 1.1 86.1 1.1 71.8 2.3 68.1 2.3 :E [ !:! 
:E en Nickel 7.2 9.2 J 8.1 4.6 8.9 4.5 8.3 9.1 J 5.8 9.1 J 3: 111 en 
Ill ~ Potassium 883 1160 1 1330 571 1370 568 1440 1140 1240 1140 C C ~ 9- a Vanadiwn 17.1 2.3 15.9 1.1 14.7 1.1 12.1 2.3 ll.S 2.3 ~ s- N 
Q en Zinc 7.4 4.6 18.2 2.3 15.1 23 143 4.5 11.6 4.6 a Ill 
~ ~H~~ ~ en Total Recoverable < 46.2 U 127 45.7 < 45.4 U < 45.4 U < 45.7 U ~ 

~ 
...Jo. Petroleum Hydrocarbons (J) 
~ Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 0 ....... 

1 =Estimated value. ~ 
R =Rejected value. 0 = Sample was diluted for analysis. 3 
U • Nondetected value. RL"' Reporting Limit. '2.. 
ttl Duplicate for preceeding sample number. 3: 
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§ ~ ~ . ~ 
~ ~· LOCATOR CAN083-8306-001S CAN083-8306-0020 CANOSJ-8306-0025 Z ~ LAB SAMPLE NUMBER 0398710014SA 0398710013SA 0398710012SA 1:1 ~ COLLECT DATE 12113/94 . .. . 12113/94 12113/94 ~ 8, Result RL _Qu~. Result RL Qual Result RL Qual c:;t::j ~ Volatil~ Organics (Jtg/kg) 

~ 
Ci. Acetone < 11 U < 11 U < 11 U en ~ 2-Butanone (MEK) < II U < II U < 11 U C:: i' Methylene chloride < 5.6 U 4.5 5.5 J < 5.6 U § 

Toluene < 5.6 U < 5.5 U < 5.6 U su 
Stmlvolatile Organics (p.g!kg) -<! ~ Benzo(a)anthracene < 370 U < 370 U < 370 U g_ 

:; Benzo(a)pyrenc < 370 U < 370 U < 370 U ~ £ Benzo(b)fluoranthene < 370 U < 370 U < 370 U 3 
Benzo(g,h,i)perylene < 370 U < 370 U < 370 U 'g ~ "C Chrysene < 370 U < 370 U < 370 U en § ;i 

0 ~ Fluoranthenc < 370 U < 370 U < 370 U ::E C. 2:: c. :s: (/) (I) ::E CD Indcno(l,2,3-cd)pyrenc < 370 U < 370 U < 370 U C C o~::oo ~ ~ Phenanthrene < 370 U < 370 U < 370 U CXI ~ Cf 2 2: ;;; Phenol < 370 U < 370 U < 370 U W ~ ~ ~ ~~ -:g '< Pyrcne < 370 U < 370 U < 370 U CD 0 

c. '5 g. Metals (mglkg) 
~ ...Jo. Aluminum 6480 11.2 4750 11.1 7440 11.1 ~ ~~ ~ Arsenic 0.96 2.2 1 0.67 2.2 J 0.56 2.2 J 2. i ....... Barium 620 1.1 J 75.1 1.1 J 377 1.1 1 en ~ Beryllium 0.42 0.22 0.31 0.22 0.4 0.22 3 
~ Cadmium < 0.56 U < 0.55 U 0.46 0.56 J 'C i Calcium 86400 22.4 85700 22.2 62300 22.3 m 'rs Chromium 4.7 1.1 4 1.1 5.3 1.1 
~ Results presented here ~~rc only those chemicals which were detected at least once at this SWMU g and have passed data review. t J = Estimated value. 
8 R"' Rejected value. D "'Sample was diluted for analysis. 
~ U "'Nondetected value. RL =Reporting Limit. 
)> (I) Duplicate for prcceeding sample number. 'i: ~ 

~ I 

-
~ = ~ 

~ 00 



~ ~ .. ~ 
~ ~· =-= ~ a ~ ~ t a LOCATOR CANOSJ-8306-0015 CAN083-8306-0020 CAN083-8306-0025 

~ LAB SAMPLE NUMBER 0398710014SA 0398710013SA 0398710012SA g> ~ COLLECT DATE 12/13/94 12113/94 12/13/94 3 
Result RL Qual Result RL Qual Result RL Qual ~ 

Mttals (mglkg), cont. o< (/) Cobalt 2.6 1.1 1.8 1.1 2 1.1 0 0 
-

c:: Copper 2.9 2.2 2.1 2.2 J 2.7 2.2 (') g Iron 5030 l 1.2 3830 11.1 5540 11.1 ~ • · Lead 3.8 1.1 2.8 1.1 J 2.8 1.1 J "C :E Magnesium 2940 22.4 3080 22.2 4520 22.3 (/) g -1 0 ""C 
:I D) 0 D) Manganese 67.9 1.1 41.3 1.1 50.9 1.1 :E c. E: c.tC . 

:::oo t/1 CD ::E CD Nrckel 6.5 4.5 S 4.4 6 4.5 :::a 
D) m Potassium 1670 560 1280 555 1780 556 Ceo ~ ~ ~ 0 

- I 
P. 9- - Vanadium J 1.1 1.1 10 1.1 12.9 1.1 W ~ ~ ~ Q (7) Zinc 12.6 2.2 8.8 2.2 13.3 2.2 (D Gl '< 
~ g- TRPH (mglkg) 

C. ~ ~ Total Recoverable < 44.8 U < 44.4 U < 44.5 U :I ~ ~ 
(/) ,., <0 Petroleum Hydrocarbons o ~ (0 
-~ .....,. Results presented here are only those chemicals which were detected at least once at this SWMU (/) [ and have passed data review. 
D) ~ J = Estimated value. ~ ~ R = Rejected value. D =Sample was diluted for analysis. Ci) ~ U = Nondetected value. RL = Reporting Limit. til g_ (t) Duplicate for preceeding sample number. 8. 
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Chemical Maximum Detected 
Concentration 

(mglkg) 
Acetone 0.0034 
2-Butanone (MEK) 0.0015 
Methylene Chloride 0.0045 
Toluene 0.0014 
Benzo(a)anthracene 0.085 
Benzo( a )pyrene 0.12 
Benzo(b )fluoranthene 0.16 
Benzo(g,h, i )perene 0.075 
Chrysene 0.099 
Fluoranthene 0.16 
Indeno(l,2,3-cd)pyrelene 0.068 
Phenanthrene 0.073 
Phenol 1.7 
Pyrene 0.13 
Cadmium 0.46 

Residential Soil 
Risk-Based 

Concentration( 1) 
(mglkg) 
7,800 

47,000 
85 

16,000 
0.88 

0.088 
0.88 
0.88 
88 

3,100 
NA{a) 
NA(a) 
47,000 
2,300 

39 

Exceeds 
RBC7 

NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

(I) EPA Region III Risk-Based Concentrations for Residential Soil (EPA 1994). 
(2) EPA Region Ill Risk-Based Concentrations for Industrial Soil (EPA 1994). 

Industrial Soil 
Estimated Risk Risk-based 

Risk Type Concentration(2) 
(mglkg) 

1.36 x l 0-6 Carcinogenic 0.39 

(a) Not Applicable: EPA has not established a toxicity factor for these chemicals, so RBCs could not be calculated. 
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IPPEIIDIIB Tables 

Table 44-1 

Phase II Analytical Resu Its (IJg/kg) 

SWMU 85 

DeEth Com2ound ST-1 ST-2 St-3 

3 .0-4 .0' Silver 0. 40 (L T 0.2) LT 0.2 L T 0.19 

Arsenic 1.6 ( 3. I) 1.8 1.5 

Barium 48 (48) 70 110 

Cadmium 0.28 ( 0.2) 1.2 2.3 

Chromium 5.5 (3.4) 18.0 28.0 

Copper 3.5 (4.2) 7.7 12.0 

Iron 5500 (3900) 6900 7700 

Mercury 0. 17 (0. 17) 0.20 0.21 

Nickel 3.3 (3.2) 4.4 6.1 

Lead 5.3 (5.3) 33.0 74.0 

Selenium LTO.I8 (1.3) L T 0. 18 L T 0.18 

Zinc 9.9 ( 9. 0) 46.0 57.0 

O&G L T 10 ( 10) LT 10 40 

L T = Less Than 

Source: Walk, Haydel & Associates, Inc., 1990 

URS Greiner Woodward Clyde Q:IM9602\nn\hswa_nfraplrev11nfrap1apb_v2c.doc\12-Jui-OO /OMA B-121 
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0 
c: DEPTH 81 JR. 83 B4 85* ~ 87 88* 
c:; 
CD 0-1' 

0-1.5' 
:E 2-3' 
~ 2.5-4' 
:r 4-5' 
:I: 
1:1) 

~ 
!e. 
Qo 

~ 
C/1 
0 
~. 

s-
C/1 

:::s 
r .. 
co co 
0 

5-6.5' 
7.5-9' 
10-11.5' 
15-16.5' 
20-21.5 
25-26.5' 
30-31 .5' 
45-46.5' 
60-61.5' 

* ... 

---

2,503 
I ,318 

** 

No sample collected in accordance with Scope of Services/Sampling Plan 

Depth corresponds to surfoce of naturally occuring soils. Top of fill is approximately I 0 feet above 0-1.5' sample. 

Insufficient sample recovered for cr~alysis . 

~ 
3 
CD 
c. ;· 
:::s 
~ 
C/1 -cE' 
1:1) -(5' 
:::s 

en )> ~ 
< :::s 1:1) 
< 1:1) C" 
s: 'S. ;
c -· ~ co 0 ~ 
,,. 1:1) I 

""'- N :::a 1:1) 

CD 
C/1 
c: 
;:::; 
C/1 

OJ 
1:1) 

::::!. 
s:::: 
3 -"C 

(Q -;Ill:' 
(Q -

il .. ... -• 
~ 

.... 
I» 
=" -CD en 



~ 
~ 
(lj 
::;· 
~ 

~ 
& 
~ a. 
-9 
~ 

0 
~ 

~ 
5: 

I! 
iii' 
g 
:s. 
5 
iii' 
~ 

"' "0 

I~ 
0 a. 
0 

~ 
N 
L 
c g 
0 
~ 

to 
I ...... 

N 
\.;.) 

CJ) 
0 
c .., 
(') 
CD 

~ 
e!.. 
~ 
::I: 
$II 

~ 
~ 
QO 

G,> 
t/1 
0 
~. 
~ 
CD 
~t/1 

:::l 
(') 

...Jo. 
(0 
(0 
0 

DEPTH 

0-1' 
0-1.5' 
2-3' 
2.5-4' 
4-5' 
5-6.5' 
7.5-9' 
10-11.5' 
15-16.5' 
20-21.5 
25-26.5' 
30-31.5' 
45-46.5' 
60-61.5' 

81 82 

0.13 

0.13 

0.12 
0. II 

83 84 85• 86* ---

.... 

No sample collected in accordance with Scope of Services/Sampling Plan · 

87 88* 

* Depth corresponds to surface of naturally occuring soils. Top of fill is approximately 10 feet above 0-1.5' sample. 

* • Insufficient sample recovered for analysis . 

~ 
3 
CD c. 
e!.. 
:::l 
< 
CD 
t/1 -(Q' 
$II -o· 
:::l 

CJ) )> -4 
:::l $II 

~ e!.. 5:!: 
:S:'S,.CD 
c ()' ~ 
co $II ~ 
<.n - N 

::0 C" 
CD 
t/1 
c 
;:::;: 
t/1 
I 

3: 
CD .., 
(') 
c 
~ -'C 
co -~ co -

a: .. ... • Ill 

~ 

r.: 
=" -CD en 



~ 
~ 
<ti :s· 
~ 

~ 
8. 
I a. 
i 
~ 

0 
f 
~ 
~ 
§: 

,! 
iii' 

~ 
~ 
~ 

"' -o 

I~ 
n 
"-
8. 
;::; 
L. 
c 
g 
0 
;;: 
)> 

to 
I ...... 

N 
~ 

(/) 
0 DEPTH 81 82 83 84 BS* ~ 87 B8* c --.., 
n 

0-1 1 145.6 (1) 

~ 0-1.5' -- 101.7 101.6 110 54.7 
2-3' 179.5 

e!.. 2.5-4' -- 84.4 182.9 53.7 :r 4-5' 190.8 
;: 5-6.5' . 115.8 15.5 71.2 - -
'< 7.5-9' - 139.3 84.7 58.8 99 g. I 0-11.5' -- 169.6 103.8 60.9 123.3 
- 15-16.5' -- 49.6 121 .3 87.3 78.2 49.2 ~ 20-21.5' -- 136 56.6 65.8 
Ill 25-26.5' - 105.7 87 ** Ill 30-31.5' -- 95.9 70.4 54.3 85.5 0 

45J~6.5' n 
;· 60-61.5' -(1) 

~~~~ 

::l - No sample collected in accordance with Scope of Services/Sampling Plan 
p 

* Depth corresponds to surface of na1urally occuring soils. Top of fi II is approximately I 0 feet above 0-1.5' sample. 
~ 

(C *. lnsufficien1 sample recovered for analysis. (C 
0 

II .. ... • .. 
~ 

I~ 
3 
(1) 
c. ;· 

::l 
< 
(1) 
Ill -ce· 
D) -(5' 
::l 

(/) 5" -1 
== D) D) 
s: 'S. !2: 
c: -· (1) n .j::o. 
00 D) .j::o. 

CJI ;; ~ 
C1> n 
Ill 
c 
;:; 
Ill 

' (/) 
(1) 

CD' 
::l 
c 
3 -"C 

(Q -" (Q -
;: 
= -CD en 



VOL 2 · APPENDIIC References 

1/RS Greiner Woodward Clyde Q:IM96021nnlhswa _ nfraplrev11nfrap1 apc.docl 12-Jul-00 /OMA 



IPPENDIIC References 

A.T. Kearney, Inc. 1987. Preliminary ReviewNSI Report RCRA Facility Assessment. Cannon 
Air Force Base; Clovis, New Mexico. July. 

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

Department of the Air Force. 1994. Letter from Brigadier General William M. Guth, 
Commander to William K. Honker, USEPA Region VI, regarding AOC36. June 29. 

Foothill Engineering Consultants, Inc. 1999. Annual Summary Report Assessment Monitoring, 
Long-Term Monitoring Landfill No. 3 (SWMU 1 05) and Landfill No. 4 (SWMU 1 04). 
Draft. Cannon Air Force Base; Clovis, New Mexico. May. 

Geoscience Consultants, Ltd. 1985. Cannon AFB, New Mexico, Landfill Core Drilling Project. 

Groundwater Services, Inc. 1999. RBCA Tool Kit for Chemical Releases. 

Gutentag, Edwin D., et al. 1984. Geohydrology of the High Plains Aquifer in Parts of Colorado, 
Kansas, Nebraska, New Mexico, Oklahoma, South Dakota, Texas, and Wyoming. USGS 
Professional Paper 1400-B. 

IMS, P.C. 1997. Site Inspection Report, Area of Concern- D. Final. Cannon Air Force Base, 
New Mexico. June. 

IT Corporation. 1995. Final Project Report, Rapid Response Corrective Action, DP-33 Drum 
Removal. January. 

Lee Wan and Associates, Inc. 1990. RCRA Facility Investigation Work Plan, Volumes I & II
Cannon AFB, New Mexico. June. 

Lee Wan & Associates, Inc. 1990. RCRA Facility Investigation Field Sampling Plan. Cannon 
Air Force Base, New Mexico. June. 

LRL Sciences, Inc. 1993. Appendix II RCRA Facility Investigation. RFI Report, Volume 1 and 

Risk Assessment, Volume 2. 

Radian Corporation. 1986. Installation Restoration Program Phase II- Confirmation/Quanti
fication Stage I, Cannon Air Force Base, New Mexico. September. 

Radian Corporation. 1987. Soil Removal Investigation Report, AGE Drainage Ditch- Site 15, 
Cannon Air Force Base, NM 88103. June. 

Radian Corp. 1994. RCRA Facility Investigation. Final Report, SWMU No. 105, Landfill 
No.4, IRP Site LF-3. Cannon AFB, N.M. Vol. I. February. 

Remediation Services, Incorporated. 1994. Closure Report: DACA 45-94-B-0100. September. 

URS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev1\nfrap1apc.doc\12·Jui·OO /OMA C-1 



IPPENDIIC References 

Salhotra, A.M., P. Mineart, s. Sharp-Hansen, t. Allison, R. Johns, and W. B. Mills. 1995. 
Multimedia Exposure Assessment Model (MULTIMED 2.0) for Evaluating the land 
disposal of Wastes- Model Theory. U.S. Environmental Protection Agency. Athens, 
GA. April. 

Schroeder, P.R., T.S. Dozier, P.A. Zappi, B.M. McEnroe, J.W. Sjostrom, and R.L. Peyton. 1994. 
The Hydrologic Evaluation of Landfill Performance (HELP) Model: Engineering 
Documentation for Version 3. EPA/600/R-94/168b. U.S. Environmental Protection 
Agency, Risk Reduction Engineering Laboratory, Cincinnati, OH. September. 

State of New Mexico Environment Department, Ground Water Protection and Remediation 
Bureau. 1996. Letter from Julie A. Jacobs to Col. W.P. Ard, Commander 271

h Support 
Group, regarding closure ofDP-33 Drum Removal. December 12. 

State of New Mexico Environment Department, Hazardous and Radioactive Materials Bureau. 
1997. Letter from RobertS. Dinwiddie, Ph.D. to Col. David E. Clary, Commander, 
regarding Site Inspection Report for AOC-D. November 6. 

State of New Mexico Environment Department, Hazardous and Radioactive Materials Bureau. 
1998. Letter from RobertS. Dinwiddie, Ph.D. to Col. David E. Clary, Commander, 
regarding Phase I RCRA Facility Investigation Report for Landfill No.5. February 17. 

United States Air Force (USAF). 1990. Final Environmental Impact Statement, Realignment of 
Cannon AFB, Curry County, New Mexico. May. 

United States Army Corps of Engineers, Albuquerque District. 1999. Corrective Measure 
Completion Report, Appendices II and III Solid Waste Management Units. Cannon Air 
Force Base, Clovis, New Mexico. Volume 1. July. 

United States Army Corps ofEngineers, Tulsa District. 1988. Cannon Air Force Base Oil/Water 
Separators Sampling and Analytical Report. 

United States Department of Agriculture (USDA) Soil Conservation Service. 1958. Soil Survey 
of Curry County, New Mexico, Soil Survey Series 1953, No.4. United States 
Government Printing Office. 

United States Environmental Protection Agency. 1979. Water-Related Environmental Fate of 
129 Priority Pollutants. EPA-440/4-79-029a. 

United States Environmental Protection Agency. 1987. Resource Conservation and Recovery 
Act Facility Assessment Guidance. 

United States Environmental Protection Agency. 1989a. RCRA Facility Assessment Guidance, 
Volume I. May. 

United States Environmental Protection Agency. 1989b. Risk Assessment Guidance for 
Superfund. Volume I. Human Health Evaluation Manual. 

URS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev11nfrap1 apc.doc\ 12-Jui·OO /OMA C-2 



APPEIDIIC References 

United States Environmental Protection Agency. 1991a. Update on OSWER Soil Lead Cleanup 
Guidance. Memorandum by Don R. Clay, Assistant Administrator. USEP A Office of 
Solid Waste and Emergency Response. Washington D.C. August 29. 

United States Environmental Protection Agency. 1991b. Guidance Manual for Site-Specific 
Use ofUSEPA Land Model. USEPA Office ofEmergency and Remedial Response. 
December. 

United States Environmental Protection Agency. 1994a. Region III. Risk-Based Concentration 
Table, Fourth Quarter 1994. 

United States Environmental Protection Agency. 1994b. Revised Interim Soil Lead Evidence 
for CERCLA Sites and RCRA Corrective Action Facilities. Office of Solid Waste and 
Emergency Response. July. 

United States Environmental Protection Agency. 1996. Region VI. Human Health Media
Specific Screening Levels. October. 

United States Geological Survey Water Resources Division. 1993. Geology and Analytical 
Results for Soils at the Open Bum/Open Detonation Thermal Treatment Facility. 
Melrose Air Force Range, New Mexico. August. 

United States Geological Survey Water Resources Division. 1997. Annual Evaluation of 
Bioventing Soil Remediation at SWMU #70, Oil/Water Separator No. 326. Cannon Air 
Force Base, New Mexico. December. 

United States Geological Survey Water Resources Division. 1999. Annual Evaluation of 
Bioventing Soil Remediation at SWMU #70, Oil/Water Separator No. 326. Analytical 
Results for Samples Collected August 10-11, 1998. Cannon Air Force Base, New 
Mexico. May. 

URS Greiner Woodward Clyde. 1999a. CERCLA Site Inspections at AOCs E, F. G, and H. 
Cannon AFB, New Mexico. March. 

URS Greiner Woodward Clyde. 1999b. Corrective Measures Study, Site SD-11 (SWMUs 
86-90). Cannon AFB, New Mexico. July. 

URS Greiner Woodward Clyde. 2000. Corrective Measures Study at SWMUs 31, 48A, 77, and 
127. Draft. Cannon AFB, New Mexico. January. 

Walk, Haydel & Associates, Inc. 1990. Remedial Investigation Report. Final Volume I. 
Cannon Air Force Base, New Mexico. January. 

Woodward-Clyde. 1991. Field Sampling Plan. Remedial Investigation. Phase I (18 SWMUs). 
Cannon Air Force Base, New Mexico. 

1/RS Greiner Woodward Clyde Q:IM96021nn\hswa_nfraplrev1\nfrap1apc.doci12-Jui-OO /OMA C-3 



IPPENDIIC References 

Woodward-Clyde. 1992. Remedial Investigation Report for 18 Solid Waste Management Units. 
Final Volumes Ia and lb. Cannon Air Force Base; Clovis, New Mexico. October. 

Woodward-Clyde. 1993. RCRA Facility Investigation Report for Landfill No. 1 (SWMU 
No. 74/IRP No. LF-1) and Landfill No.2 (SWMU 82/IRP No. LF-2). Final Volume I. 
Cannon Air Force Base; Clovis, New Mexico. January. 

Woodward-Clyde. 1994a. RCRA Facility Investigation Report for Appendix III SWMUs
Phase I, Cannon Air Force Base, New Mexico. February. 

Woodward-Clyde. 1994b. Baseline Risk Assessment for Appendix III SWMUs- Phase I, 
Cannon Air Force Base, New Mexico. February. 

Woodward-Clyde. 1994c. RCRA Facility Investigation Activities Phase II to Appendix I (Old 
Entomology Rinse Area Boring). Supplemental RFI Report (19 SWMU Boundary 
Survey). Final. Cannon Air Force Base, New Mexico. September. 

Woodward Clyde. 1995a. Phase II RCRA Facility Investigation Landfills 3 and 4 SWMUs 105 
and 104, Cannon Air Force Base, New Mexico. March. 

Woodward-Clyde. 1995b. RCRA Facility Investigation Activities Phase II to Appendix I Solid 
Waste Management Units Supplemental RFI Report. Final (Revised). Cannon Air Force 
Base, New Mexico. January. 

Woodward-Clyde. 1995c. Management Action Plan, Cannon Air Force Base, Clovis, New 
Mexico. August. 

Woodward-Clyde. 1996. Site Inspection Geophysical Survey Report Area of Concern- D, 
Cannon Air Force Base, Clovis, New Mexico. May. 

Woodward-Clyde. 1997a. Naturally Occurring Concentrations oflnorganics and Background 
Concentrations of Pesticides at Cannon Air Force Base, New Mexico. Final Report. 
September. 

Woodward-Clyde. 1997b. Phase I RCRA Facility Investigation Report for Landfill No. 1. Final 
Volume I. Cannon Air Force Base; Clovis, New Mexico. September. 

Woodward-Clyde. 1997c. RCRA Facility Investigation, Appendix II SWMUs- Phase II. 
Cannon Air Force Base, New Mexico. November. 

Woodward-Clyde. 1997d. RCRA Facility Investigation, Appendix III SWMUs- Phase II. 
Cannon Air Force Base, New Mexico. November. 

Woodward-Clyde. 1997e. RCRA Facility Investigation, Appendix I SWMUs 86-90 (IRP Site 
SD-11), Phase II. Cannon Air Force Base, New Mexico. November. 

Woodward-Clyde. 1998. Final Phase I RCRA Facility Investigation for Landfill No.5 (SWMU 
No. 113/ IRP No. LF-5), Cannon Air Force Base, Clovis, New Mexico. Volume I. May. 

URS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev11nfrap1 apc.docl 12-Jul-00 IOMA C-4 



LIBRARY COPY 
VOlUME Ill OF Ill 

HAZARDOUS AND SOLID WASTE 
AMENDMENTS I CORRECTIVE 
ACTION-RELATED PERMIT 
MODIFICATION REQUEST 

NO FURTHER ACTION PROPOSALS 

CANNON AFB, NEW MEXICO 
PERMIT NO. NM7572124454 

Prepared for 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 

July 2000 



TABLE OF CONTENTS Volume Breakdown 

Volume I of Ill 

Executive Summary ............................................................................................................................... ES-1 
Section 1 Introduction .................................................................................................................... 1-1 
Section 2 
Section 3 
Section 4 
Section 5 
Section 6 
Section 7 
Section 8 
Section 9 
Section 10 
Section 11 
Section 12 
Section 13 
Section 14 
Section 15 
Section 16 
Section 17 

Section 18 
Section 19 
Section 20 

SWMU 74, Landfill No.1 ................................................................................................ 2-1 
AOC D, Asbestos Burial Pit ........................................................................................... 3-1 
SWMU 113, Landfill No. 5 .............................................................................................. 4-1 
DP-33, Drum Disposal Pit .............................................................................................. 5-1 
SWMU 7, Oil/Water Separator No. 129 .......................................................................... 6-1 
SWMU 9, Aircraft Washrack Drain System .................................................................. 7-1 
SWMU 32A, Oil/Water Separator No. 186 {#1 -East) ................................................... 8-1 
SWMU 338, Oil/Water Separator No. 186 {#2 - West) .................................................. 9-1 
SWMU 11, Oil/Water Separator No. 170 ...................................................................... 10-1 
SWMU 38, Oil/Water Separator No. 194 ...................................................................... 11-1 
SWMU 39, Oil/Water Separator No. 195 ...................................................................... 12-1 
SWMU 46, Oil/Water Separator No. 196 ...................................................................... 13-1 
SWMU 47, Oil/Water Separator No. 494 ...................................................................... 14-1 
SWMU 51, Oil/Water Separator No. 375 ...................................................................... 15-1 
SWMU 57, Oil/Water Separator No. 379 ...................................................................... 16-1 
SWMUs 61,62 and 63, Sand Traps son A and 50nB and Oil/Water Separator 
5077C .......................................................................................................................... 17-1 
SWMU 92, Oil/Water Separator No. 5120 ..................................................................... 18-1 
SWMU 94, Oil/Water Separator No. 5144 .................................................................... 19-1 
SWMU 8, Oil/Water Separator No. 165 ........................................................................ 20-1 

Volume II of Ill 

Section 21 
Section 22 
Section 23 
Section 24 
Section 25 
Section 26 
Section 27 
Section 28 
Section 29 
Section 32 
Section 33 

SWMU 1, Oil/Water Separator No. 119 ........................................................................ 21-1 
SWMU 2, Recovered Diesel Tank No. 108 .................................................................. 22-1 
SWMU 3, Oil/Water Separator No. 108 ........................................................................ 23-1 
SWMU 4, Recovered Oil Tank No. 121 ........................................................................ 24-1 
SWMU 5, Oil/Water Separator No. 121 ........................................................................ 25-1 
SWMU 6, POL Tank No. 129 ........................................................................................ 26-1 
SWMU 10, POL Tank No. 170 ...................................................................................... 27-1 
SWMU 16, Oil/Water Separator No. 680 ...................................................................... 28-1 
SWMU 34, AGE Drainage Ditch ................................................................................... 29-1 
SWMU 49, Inactive POL Storage Tank No. 4028a ...................................................... 32-1 
SWMU 50, Inactive POL Storage Tank No. 4028b ...................................................... 33-1 

URS Greiner Woodward Clyde \\OMA3\WP·FILESIM9602\nn\hswa_nfraplrev1\nfrap1tocs_fly.doci12-Jui-OO /OMA 1 



TABlE OF CONTENTS Volume Breakdown 

Volume II of Ill, cont. 

Section 34 
Section 35 
Section 36 
Section 37 
Section 38 
Section 39 
Section 40 
Section 41 
Section 42 
Section 43 
Section 44 

SWMU 55, Lead Acid Battery Accumulation Point .................................................... 34-1 
SWMU 72, Oil/Water Separator No. 390 ...................................................................... 35-1 
SWMU 75, Sanitary Sewage Lift Station Overflow Pit ............................................... 36-1 
SWMU 76, Sludge Weathering Pit (WP-14) ................................................................. 37-1 
SWMU 77, Civil Engineering Container Storage Area ............................................... 38-1 
SWMU 78, Fire Department Training Area No.1 ........................................................ 39-1 
SWMU 79, Underground Storage Tank ....................................................................... 40-1 
SWMU 81, Solvent Disposal Site ................................................................................. 41-1 
SWMU 82, Landfill No. 2 .............................................................................................. 42-1 
SWMU 83, Sump ........................................................................................................... 43-1 
SWMU 85, Stormwater Collection Point ..................................................................... 44-1 

Volume Ill of Ill 

Section 45 
Section 46 
Section 47 
Section 49 
Section 50 
Section 51 
Section 52 
Section 53 
Section 54 
Section 55 
Section 56 
Section 57 
Section 58 
Section 59 
Section 62 
Section 64 
Section 65 
Section 66 
Section 67 

SD-11, Engine Test Cell Area (SWMUs 86, 87, 88, 89, and 90) .................................. 45-1 
SWMU 91, Recovered Fuel Tank No. 5114 ................................................................. 46-1 
SWMU 93, Oil/Water Separator No. 5121 .................................................................... 47-1 
SWMU 96, Old Entomology Rinse Area ...................................................................... 49-1 
SWMU 98, Sanitary Sewer Line ................................................................................... 50-1 
SWMU 104, Landfill No.4 ............................................................................................ 51-1 
SWMU 105, Landfill No.3 ............................................................................................ 52-1 
SWMU 106, Fire Department Training Area No.2 ...................................................... 53-1 
SWMU 107, Fire Department Training Area No.3 ...................................................... 54-1 
SWMU 124, Inactive Underground Storage Tank No.1 ............................................. 55-1 
SWMU 125, Inactive Underground Storage Tank No.2 ............................................. 56-1 
SWMU 126, Inactive Underground Storage Tank No.3 ............................................. 57-1 
SWMU 127, Sand Trap and Leach Field for Facility 4095 (#1) .................................. 58-1 
SWMU 128, Oil/Water Separator Near Tank 4095 (#2) and Leach Field .................... 59-1 
AOC C, Blown Capacitor Site ...................................................................................... 62-1 
AOC F, Calibration Target Berm ................................................................................. 64-1 
AOC G, Disturbed Area - North Housing Site ............................................................ 65-1 
AOC H, Disturbed Area- South Housing Site ............................................................ 66-1 
AOC 36, Building #214 Parking Lot ............................................................................ 67-1 

URS Greiner Woodward Clyde \\OMA3\WP-FILES\M9602\nn\hswa_nfrap\rev1\nfrap11ocs_fly.doc\12-Jui-OO /OMA 2 



Val. 3 -TABlE OF CONTENTS 

Section 45 SD-11, Engine Test Cell Area (SWMUs 86, 87, 88, 89, and 90) .................................. 45-1 

45.1 Summary ................................................................................................ 45-1 
45.2 Site Description and Operational History .............................................. 45-2 

45.2.1 Site Description ....................................................................... 45-2 
45.2.2 Operational History ................................................................. 45-2 

45.3 Land Use ................................................................................................ 45-2 
45.3.1 Current .................................................................................... 45-2 
45.3.2 Future/Proposed ...................................................................... 45-2 

45.4 Investigative Activities .......................................................................... 45-3 
45.4.1 Summary ................................................................................. 45-3 
45.4.2 Investigation #1: Remedial Investigation (RI) for 18 

IRP/SWMUs ........................................................................... 45-3 
45.4.2.1 Non-Sampling Data Collection ............................. 45-3 
45 .4.2.2 Sampling Data Collection ..................................... 45-3 
45.4.2.3 Data Gaps .............................................................. 45-4 
45.4.2.4 Results and Conclusions ....................................... 45-4 

45.4.3 Investigation #2: Baseline Risk Assessment (BRA) for 
18 IRP/SWMUs ...................................................................... 45-4 
45.4.3.1 Non-Sampling Data Collection ............................. 45-4 
45.4.3.2 Sampling Data Collection ..................................... 45-4 
45.4.3.3 Data Gaps .............................................................. 45-5 
45.4.3.4 Results and Conclusions ....................................... 45-5 

45.4.4 Investigation #3: RCRA Facility Investigation (RFI), 
Appendix I SWMUs 86-90 (IRP Site SD-11) -Phase III ...... 45-6 
45 .4.4.1 Non-Sampling Data Collection ............................. 45-6 
45.4.4.2 Sampling Data Collection ..................................... 45-6 
45.4.4.3 Data Gaps .............................................................. 45-6 
45.4.4.4 Results and Conclusions ....................................... 45-6 

45.4.5 Investigation #4: Corrective Measures Study (CMS) at 
SD-11 ...................................................................................... 45-7 
45.4.5.1 Non-Sampling Data Collection ............................. 45-7 
45.4.5.2 Sampling Data Collection ..................................... 45-7 
45.4.5.3 DataGaps .............................................................. 45-7 
45.4.5.4 Results and Conclusions ....................................... 45-8 

45.5 Site Conceptual Model.. ......................................................................... 45-8 
45.5.1 Nature and Extent of Contamination ...................................... 45-8 
45.5.2 Environmental Fate ................................................................. 45-8 

45.6 Site Assessments .................................................................................... 45-9 
45.6.1 Summary ................................................................................. 45-9 
45 .6.2 Screening Assessments ........................................................... 45-9 

IIRS Greiner Woodward Clyde IIOMA31WP·FtLESIM96021nnlhswa_ntraplrev11ntrap1toc_vot3.doci11·Jut·OO tOMA 1 



Vol. 3 ·TABLE OF CONTENTS 

Section 46 

Section 47 

45 .6.2.1 Human Health ....................................................... 45-9 
45.6.2.2 Ecological ............................................................. 45-9 

45.6.3 Risk Assessments .................................................................... 45-9 
45.6.3.1 Human Health ....................................................... 45-9 
45.6.3.2 Ecological ........................................................... 45-10 

45.6.4 Other Applicable Assessments ............................................. 45-10 
45.6.4.1 Surface Water. ..................................................... 45-10 
45.6.4.2 
45.6.4.3 
45.6.4.4 

Groundwater ....................................................... 45-10 
Underground Storage Tanks (USTs) .................. 45-10 
Other ................................................................... 45-11 

45.7 No Further Action Proposal.. ............................................................... 45-11 
45.7.1 Rationale ............................................................................... 45-11 
45.7.2 Criterion ................................................................................ 45-11 

SWMU 91, Recovered Fuel Tank No. 5114 .................................................................. 46-1 

46.1 Summary ................................................................................................ 46-1 
46.2 Site Description and Operational History .............................................. 46-1 

46.2.1 Site Description ....................................................................... 46-1 
46.2.2 Operational History ................................................................. 46-1 

46.3 Land Use ................................................................................................ 46-1 
46.3.1 Current .................................................................................... 46-1 
46.3.2 Future/Proposed ...................................................................... 46-1 

46.4 Investigative Activities .......................................................................... 46-1 
46.5 Site Conceptual Model.. ......................................................................... 46-1 
46.6 Site Assessments .................................................................................... 46-2 

46.6.1 Screening Assessments ........................................................... 46-2 
46.6.2 Risk Assessments .................................................................... 46-2 
46.6.3 Other Applicable Assessments ............................................... 46-2 

46.6.3.1 Surface Water. ....................................................... 46-2 
46.6.3.2 Groundwater ......................................................... 46-2 
46.6.3.3 Underground Storage Tanks (USTs) .................... 46-2 
46.6.3.4 Other ..................................................................... 46-2 

46.7 No Further Action Proposal.. ................................................................. 46-2 
46.7.1 Rationale ................................................................................. 46-2 
46.7.2 Criterion .................................................................................. 46-2 

SWMU 93, Oil/Water Separator No. 5121 .................................................................... 47 -1 

47.1 Summary ................................................................................................ 47-1 
4 7.2 Site Description and Operational History .............................................. 4 7-1 

47.2.1 Site Description ....................................................................... 47-1 

1/RS Greiner Woodward Clyde I\OMA3\WP-FILES\M96021nnlhswa_nfrap\rev11nfrap1 toe_ vol3.docl 11 -Jul-00 /OMA 11 



Val. 3- TABLE IF CINTEm 
47.2.2 Operational History ................................................................. 47-1 

47.3 Land Use ................................................................................................ 47-1 

47.3.1 Current .................................................................................... 47-1 

47.3.2 Future/Proposed ...................................................................... 47-2 

47.4 Investigative Activities .......................................................................... 47-2 

47.4.1 Summary ................................................................................. 47-2 

47.4.2 Investigation #1: RCRA Facility Investigation (RFI), 

Appendix III SWMUs- Phase!.. ........................................... 47-2 

47.4.2.1 Non-Sampling Data Collection ............................. 47-2 

47.4.2.2 Sampling Data Collection ..................................... 47-2 

47.4.2.3 Data Gaps .............................................................. 47-2 

47.4.2.4 Results and Conclusions ....................................... 47-3 

47.4.3 Investigation #2: Baseline Risk Assessment (BRA) for 

Appendix III SWMUs- Phase!.. ........................................... 47-3 

47.4.3.1 Non-Sampling Data Collection ............................. 47-3 

47.4.3.2 Sampling Data Collection ..................................... 47-3 

47.4.3.3 Data Gaps .............................................................. 47-3 

47.4.3.4 Results and Conclusions ....................................... 47-3 

47.4.4 Investigation #3: RFI, Appendix III SWMUs- Phase II ...... 47-4 

4 7 .4.4.1 Non-Sampling Data Collection ............................. 4 7-4 

47.4.4.2 Sampling Data Collection ..................................... 47-4 

47.4.4.3 Data Gaps .............................................................. 47-4 

4 7 .4.4.4 Results and Conclusions ....................................... 4 7-4 

47.5 Site Conceptual Model.. ......................................................................... 47-5 

47.5.1 Nature and Extent of Contamination ...................................... 47-5 

47.5.2 Environmental Fate ................................................................. 47-5 

47.6 Site Assessments .................................................................................... 47-6 

47.6.1 Summary ................................................................................. 47-6 

4 7 .6.2 Screening Assessments ........................................................... 4 7-6 

47.6.2.1 Human Health ....................................................... 47-6 

47.6.2.2 Ecological ............................................................. 47-6 

4 7. 6. 3 Risk Assessments .................................................................... 4 7-7 

47.6.3.1 Human Health ....................................................... 47-7 

47.6.3.2 Ecological ............................................................. 47-7 

47.6.4 Other Applicable Assessments ............................................... 47-7 

47.6.4.1 SurfaceWater ........................................................ 47-7 

47.6.4.2 
47.6.4.3 
47.6.4.4 

Groundwater ......................................................... 47-7 

Underground Storage Tanks (USTs) .................... 47-7 

Other ..................................................................... 47-7 

4 7. 7 No Further Action Proposal ................................................................... 4 7-8 

47.7.1 Rationale ................................................................................. 47-8 

URS Greiner Woodward Clyde IIOMA3\WP-FILES\M96021nnlhswa_ ntraplrev11nfrap1 toc_vol3.doci11-Jui-OO /OMA 111 



Vol. 3 -TABLE OF CONTENTS 

Section 49 

47.7.2 Criterion .................................................................................. 47-8 

SWMU 96, Old Entomology Rinse Area ...................................................................... 49-1 

49.1 Summary ................................................................................................ 49-1 

49.2 Site Description and Operational History .............................................. 49-1 
49 .2.1 Site Description ....................................................................... 49-1 
49.2.2 Operational History ................................................................. 49-2 

49.3 Land Use ................................................................................................ 49-2 
49.3.1 Current .................................................................................... 49-2 
49.3.2 Future/Proposed ...................................................................... 49-2 

49.4 Investigative Activities .......................................................................... 49-2 
49.4.1 Summary ................................................................................. 49-2 
49.4.2 

49.4.3 

49.4.4 

49.4.5 

49.4.6 

Investigation #1: Installation Restoration Program Phase 
II- Confirmation/Quantification, Stage 1 for the Old 
Entomology Rinse Area (SWMU 96) ..................................... 49-3 
49.4.2.1 Non-Sampling Data Collection ............................. 49-3 
49.4.2.2 Sampling Data Collection ..................................... 49-3 
49.4.2.3 Data Gaps .............................................................. 49-3 
49.4.2.4 Results and Conclusions ....................................... 49-3 
Investigation #2: Installation Restoration Program Phase 
IV-A, Site 17, Environmental Assessment for the Old 
Entomology Rinse Area (SWMU 96) ..................................... 49-4 
49.4.3.1 Non-Sampling Data Collection ............................. 49-4 
49.4.3.2 Sampling Data Collection ..................................... 49-4 
49.4.3.3 Data Gaps .............................................................. 49-4 
49.4.3.4 Results and Conclusions ....................................... 49-4 
Investigation #3: Remedial Investigation Report for the 
18 IRP/SWMUs, the Old Entomology Rinse Area 
(SWMU 96) ............................................................................ 49-5 
49.4.4.1 Non-Sampling Data Collection ............................. 49-5 
49.4.4.2 Sampling Data Collection ..................................... 49-5 
49.4.4.3 Data Gaps .............................................................. 49-5 
49.4.4.4 Results and Conclusions ....................................... 49-5 
Investigation #4: Baseline Risk Assessment for the Old 
Entomology Rinse Area (SWMU 96) ..................................... 49-6 
49.4.5.1 Non-Sampling Data Collection ............................. 49-6 
49.4.5.2 Sampling Data Collection ..................................... 49-6 
49.4.5.3 Data Gaps .............................................................. 49-6 
49.4.5.4 Results and Conclusions ....................................... 49-6 
Investigation #5: RCRA Facility Investigation Activities 
Phase II to Appendix I Solid Waste Management Units 

URS Greiner Woodward Clyde \\OMA3\WP·FILES\M9602\nn\hswa_nfraplrev1\nfrap1 toe_ vol3.doc\ 11-Jul-00 /OMA 1 V 



Val. 3 ·TABLE IF CIIITEITS 
Supplemental RFI Report, the Old Entomology Rinse 
Area (SWMU 96) .................................................................... 49-7 
49.4.6.1 Non-Sampling Data Collection ............................. 49-7 
49.4.6.2 Sampling Data Collection ..................................... 49-7 
49.4.6.3 Data Gaps .............................................................. 49-7 
49.4.6.4 Results and Conclusions ....................................... 49-7 

49.5 Site Conceptual Model ........................................................................... 49-8 
49.5.1 Nature and Extent of Contamination ...................................... 49-8 
49.5.2 Environmental Fate ................................................................. 49-8 

49.6 Site Assessments .................................................................................... 49-9 
49.6.1 Summary ................................................................................. 49-9 
49.6.2 Screening Assessments ........................................................... 49-9 

49 .6.2.1 Human Health ....................................................... 49-9 
49.6.2.2 Ecological ............................................................. 49-9 

49.6.3 Risk Assessments .................................................................. 49-10 
49.6.3.1 Human Health ..................................................... 49-10 
49.6.3.2 Ecological ........................................................... 49-10 

49.6.4 Other Applicable Assessments ............................................. 49-10 
49.6.4.1 Surface Water ...................................................... 49-10 
49.6.4.2 Groundwater ....................................................... 49-10 
49.6.4.3 Underground Storage Tanks (USTs) .................. 49-10 
49.6.4.4 Other ................................................................... 49-11 

49.7 No Further Action Proposal ................................................................. 49-11 
49.7.1 Rationale ............................................................................... 49-11 
49.7.2 Criterion ................................................................................ 49-11 

Section 50 SWMU 98, Sanitary Sewer Line .................................................................................... S0-1 
50.1 Summary ................................................................................................ 50-1 
50.2 Site Description and Operational History .............................................. 50-1 

50.2.1 Site Description ....................................................................... 50-1 
50.2.2 Operational History ................................................................. 50-1 

50.3 Land Use ................................................................................................ 50-2 
50.3.1 Current .................................................................................... 50-2 
50.3.2 Future/Proposed ...................................................................... 50-2 

50.4 Investigative Activities .......................................................................... 50-2 
50.4.1 Summary ................................................................................. 50-2 
50.4.2 Investigation# 1: Remedial Investigation (RI) of 18 

IRP/SWMU sites .................................................................... 50-2 
50.4.2.1 Non-Sampling Data Collection ............................. 50-2 
50.4.2.2 Sampling Data Collection ..................................... 50-2 
50.4.2.3 Data Gaps .............................................................. 50-3 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM96021nnlhswa_nrraplrev11nfrap1toc_vot3.doci11·Jui·OO /OMA v 



Vol. 3 -TABLE OF CONTENTS 
50.4.2.4 Results and Conclusions ....................................... 50-3 

50.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 
IRP/SWMU sites .................................................................... 50-3 
50.4.3.1 Non-Sampling Data Collection ............................. 50-3 
50.4.3.2 Sampling Data Collection ..................................... 50-3 
50.4.3.3 Data Gaps .............................................................. 50-3 
50.4.3.4 Results and Conclusions ....................................... 50-3 

50.5 Site Conceptual Model.. ......................................................................... 50-4 
50.5.1 Nature and Extent of Contamination ...................................... 50-4 
50.5.2 Environmental Fate ................................................................. 50-4 

50.6 Site Assessments .................................................................................... 50-5 
50.6.1 Summary ................................................................................. 50-5 
50.6.2 Screening Assessments ........................................................... 50-5 

50.6.2.1 Human Health ....................................................... 50-5 
50.6.2.2 Ecological ............................................................. 50-5 

50.6.3 Risk Assessments .................................................................... 50-5 
50.6.3.1 Human Health ....................................................... 50-5 
50.6.3.2 Ecological ............................................................. 50-6 

50.6.4 Other Applicable Assessments ............................................... 50-6 
50.6.4.1 Surface Water.. ...................................................... 50-6 
50.6.4.2 Groundwater ......................................................... 50-6 
50.6.4.3 Underground Storage Tanks (USTs) .................... 50-6 
50.6.4.4 Other ..................................................................... 50-6 

50.7 No Further Action Proposal.. ................................................................. 50-6 
50. 7.1 Rationale ................................................................................. 50-6 
50.7.2 Criterion .................................................................................. 50-6 

Section 51 SWMU 104, Landfill No.4 ............................................................................................. 51-1 

51.1 Summary ................................................................................................ 51-1 

51.2 Site Description and Operational History .............................................. 51-1 
51.2.1 Site Description ....................................................................... 51-1 
51.2.2 Operational History ................................................................. 51-1 

51.3 LandUse ................................................................................................ 51-2 
51.3.1 Current .................................................................................... 51-2 
51.3.2 Future/Proposed ...................................................................... 51-2 

51.4 Investigative Activities .......................................................................... 51-2 
51.4.1 Summary ................................................................................. 51-2 
51.4.2 Investigation #1: RCRA Facility Investigation Report for 

Landfill No.4 (SWMU 104) ................................................... 51-2 
51.4.2.1 Non-Sampling Data Collection ............................. 51-2 
51.4.2.2 Sampling Data Collection ..................................... 51-3 

URS Greiner Woodward Clyde \\OMA3\WP-FILES\M96021nn\hswa_nfrap\rev1\nfrap11oc_ vol3.doc\ 11-Jul-00 /OMA Vl 



Vol. 3 ·TillE OF CONTENTS 

Section 52 

51.4.2.3 Data Gaps .............................................................. 51-3 
51.4.2.4 Results and Conclusions ....................................... 51-3 

51.4.3 Investigation #2: Phase II RCRA Facility Investigation 
Report for Landfill No.4 (SWMU 104) ................................. 51-4 
51.4.3.1 Non-Sampling Data Collection ............................. 51-4 
51.4.3.2 Sampling Data Collection ..................................... 51-4 
51.4.3.3 Data Gaps .............................................................. 51-4 
51.4.3 .4 Results and Conclusions ....................................... 51-4 

51.5 Site Conceptual Model. .......................................................................... 51-5 
51.5.1 Nature and Extent of Contamination ...................................... 51-5 
51.5.2 Environmental Fate ................................................................. 51-5 

51.6 Site Assessments .................................................................................... 51-6 
51.6.1 Summary ................................................................................. 51-6 
51.6.2 Screening Assessments ........................................................... 51-6 

51.6.2.1 Human Health ....................................................... 51-6 
51.6.2.2 Ecological ............................................................. 51-7 

51.6.3 Risk Assessments .................................................................... 51-7 
51.6.3.1 Human Health ....................................................... 51-7 
51.6.3.2 Ecological ............................................................. 51-8 

51.6.4 Other Applicable Assessments ............................................... 51-8 
51.6.4.1 Surface Water ........................................................ 51-8 
51.6.4.2 
51.6.4.3 
51.6.4.4 

Groundwater ......................................................... 51-8 
Underground Storage Tanks (USTs) .................... 51-9 
Other ..................................................................... 51-9 

51.7 No Further Action Proposal ................................................................... 51-9 
51.7.1 Rationale ................................................................................. 51-9 
51.7.2 Criterion .................................................................................. 51-9 

SWMU 105, Landfill No. 3 ............................................................................................. 52·1 

52.1 Summary ................................................................................................ 52-1 
52.2 Site Description and Operational History .............................................. 52-1 

52.2.1 Site Description ....................................................................... 52-1 
52.2.2 Operational History ................................................................. 52-1 

52.3 Land Use ................................................................................................ 52-2 
52.3.1 Current .................................................................................... 52-2 
52.3.2 Future/Proposed ...................................................................... 52-2 

52.4 Investigative Activities .......................................................................... 52-2 
52.4.1 Summary ................................................................................. 52-2 
52.4.2 Investigation #1: RCRA Facility Investigation Report for 

Landfill No. 3 (SWMU 1 05) ................................................... 52-2 
52.4.2.1 Non-Sampling Data Collection ............................. 52-2 

URS Greiner Woodward Clyde IIOMA31WP-FILESIM96021nnlhswa_ntraplrev11nfrap11oc_vol3.doci11-Jui-OO /OMA Vll 



Vol. 3 ·TABLE OF CONTENTS 
52.4.2.2 Sampling Data Collection ..................................... 52-3 
52.4.2.3 Data Gaps .............................................................. 52-3 
52.4.2.4 Results and Conclusions ....................................... 52-3 

52.4.3 Investigation #2: Phase II RCRA Facility Investigation 
Report for Landfill No. 3 (SWMU 1 05) ................................. 52-4 
52.4.3.1 Non-Sampling Data Collection ............................. 52-4 
52.4.3.2 Sampling Data Collection ..................................... 52-4 
52.4.3.3 Data Gaps .............................................................. 52-4 
52.4.3.4 Results and Conclusions ....................................... 52-4 

52.5 Site Conceptual Model.. ......................................................................... 52-5 
52.5.1 Nature and Extent of Contamination ...................................... 52-5 
52.5.2 Environmental Fate ................................................................. 52-5 

52.6 Site Assessments .................................................................................... 52-6 
52.6.1 Summary ................................................................................. 52-6 
52.6.2 Screening Assessments ........................................................... 52-6 

52.6.2.1 Human Health ....................................................... 52-6 
52.6.2.2 Ecological ............................................................. 52-6 

52.6.3 Risk Assessments .................................................................... 52-7 
52.6.3.1 Human Health ....................................................... 52-7 
52.6.3.2 Ecological ............................................................. 52-7 

52.6.4 Other Applicable Assessments ............................................... 52-8 
52.6.4.1 Surface Water. ....................................................... 52-8 
52.6.4.2 Groundwater ......................................................... 52-8 
52.6.4.3 Underground Storage Tanks (USTs) .................... 52-8 
52.6.4.4 Other ..................................................................... 52-8 

52.7 No Further Action Proposal.. ................................................................. 52-8 
52.7.1 Rationale ................................................................................. 52-8 
52.7.2 Criterion .................................................................................. 52-8 

Section 53 SWMU 106, Fire Department Training Area No.2 ...................................................... 53·1 

53.1 Summary ................................................................................................ 53-1 
53.2 Site Description and Operational History .............................................. 53-1 

53.2.1 Site Description ....................................................................... 53-1 
53.2.2 Operational History ................................................................. 53-1 

53.3 Land Use ................................................................................................ 53-2 
53.3.1 Current .................................................................................... 53-2 
53.3.2 Future/Proposed ...................................................................... 53-2 

53.4 Investigative Activities .......................................................................... 53-2 
53.4.1 Summary ................................................................................. 53-2 
53.4.2 Investigation #1: Remedial Investigation (RI) of 18 

IRP/SWMU Sites .................................................................... 53-3 

URS Greiner Woodward Clyde IIOMA31WP·FILESIM96021nnlhswa_ntraplrev11nfrap1toc_vol3.doci11·Jui·OO tOMA Vlll 



Val. 3 ·TABlE IF CIITEITS 
53.4.2.1 Non-Sampling Data Collection ............................. 53-3 
53.4.2.2 Sampling Data Collection ..................................... 53-3 
53.4.2.3 Data Gaps .............................................................. 53-3 
53.4.2.4 Results and Conclusions ....................................... 53-3 

53.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 
IRP/SWMU Sites .................................................................... 53-4 
53.4.3.1 Non-Sampling Data Collection ............................. 53-4 
53.4.3.2 Sampling Data Collection ..................................... 53-4 
53.4.3.3 Data Gaps .............................................................. 53-4 
53.4.3.4 Results and Conclusions ....................................... 53-4 

53.5 Site Conceptual Model. .......................................................................... 53-5 
53.5.1 Nature and Extent ofContamination ...................................... 53-5 
53.5.2 Environmental Fate ................................................................. 53-6 

53.6 Site Assessments .................................................................................... 53-6 
53.6.1 Summary ................................................................................. 53-6 
53.6.2 Screening Assessments ........................................................... 53-6 

53.6.2.1 Human Health ....................................................... 53-6 
53.6.2.2 Ecological ............................................................. 53-6 

53.6.3 Risk Assessments .................................................................... 53-7 
53.6.3.1 Human Health ....................................................... 53-7 
53.6.3.2 Ecological ............................................................. 53-7 

53.6.4 Other Applicable Assessments ............................................... 53-7 
53.6.4.1 Surface Water ........................................................ 53-7 
53.6.4.2 Groundwater ......................................................... 53-7 
53.6.4.3 Underground Storage Tanks (USTs) .................... 53-7 
53.6.4.4 Other ..................................................................... 53-8 

53.7 No Further Action Proposal.. ................................................................. 53-8 
53.7.1 Rationale ................................................................................. 53-8 
53.7.2 Criterion .................................................................................. 53-8 

Section 54 SWMU 107, Fire Department Training Area No. 3 ...................................................... 54-1 

54.1 Summary ................................................................................................ 54-1 

54.2 Site Description and Operational History .............................................. 54-1 
54.2.1 Site Description ....................................................................... 54-1 
54.2.2 Operational History ................................................................. 54-2 

54.3 Land Use ................................................................................................ 54-2 
54.3.1 Current .................................................................................... 54-2 
54.3.2 Future/Proposed ...................................................................... 54-2 

54.4 Investigative Activities .......................................................................... 54-2 
54.4.1 Summary ................................................................................. 54-2 

URS Greiner Woodward Clyde \IOMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1 toe_ vol3.docl 11-Jul-00 /OMA lX 



Vol. 3 · TABlE OF CONTENTS 
54.4.2 Investigation # 1: Remedial Investigation (RI) of 18 

IRP/SWMU Sites .................................................................... 54-3 
54.4.2.1 Non-Sampling Data Collection ............................. 54-3 
54.4.2.2 Sampling Data Collection ..................................... 54-3 
54.4.2.3 Data Gaps .............................................................. 54-4 
54.4.2.4 Results and Conclusions ....................................... 54-4 

54.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 
IRP/SWMU Sites .................................................................... 54-4 
54.4.3.1 Non-Sampling Data Collection ............................. 54-4 
54.4.3.2 Sampling Data Collection ..................................... 54-4 
54.4.3.3 Data Gaps .............................................................. 54-4 
54.4.3.4 Results and Conclusions ....................................... 54-5 

54.5 Site Conceptual Model.. ......................................................................... 54-6 
54.5.1 Nature and Extent ofContamination ...................................... 54-6 
54.5.2 Environmental Fate ................................................................. 54-6 

54.6 Site Assessments .................................................................................... 54-6 
54.6.1 Summary ................................................................................. 54-6 
54.6.2 Screening Assessments ........................................................... 54-7 

54.6.2.1 Human Health ....................................................... 54-7 
54.6.2.2 Ecological ............................................................. 54-7 

54.6.3 Risk Assessments .................................................................... 54-7 
54.6.3.1 Human Health ....................................................... 54-7 
54.6.3.2 Ecological ............................................................. 54-7 

54.6.4 Other Applicable Assessments ............................................... 54-8 
54.6.4.1 Surface Water. ....................................................... 54-8 
54.6.4.2 Groundwater ......................................................... 54-8 
54.6.4.3 Underground Storage Tanks (USTs) .................... 54-8 
54.6.4.4 Other ..................................................................... 54-8 

54.7 No Further Action Proposal.. ................................................................. 54-8 
54.7 .1 Rationale ................................................................................. 54-8 
54.7.2 Criterion .................................................................................. 54-8 

Section 55 SWMU 124, Inactive Underground Storage Tank No. 1 ............................................. 55·1 

55.1 Summary ................................................................................................ 55-1 
55.2 Site Description and Operational History .............................................. 55-1 

55.2.1 Site Description ....................................................................... 55-1 
55.2.2 Operational History ................................................................. 55-1 

55.3 Land Use ................................................................................................ 55-1 
55.3.1 Current .................................................................................... 55-1 
55.3.2 Future/Proposed ...................................................................... 55-1 

55.4 Investigative Activities .......................................................................... 55-1 

URS Greiner Woodward Clyde IIOMA3\WP-FILES\M96021nn\hswa_nfraplrev11nfrap1 toe_ vol3.docl 11-Jul-00 /OMA X 



Val. 3 ·TABLE OF CONTENTS 

Section 56 

Section 57 

55.5 Site Conceptual Model.. ......................................................................... 55-1 
55.6 Site Assessments .................................................................................... 55-2 

55.6.1 Screening Assessments ........................................................... 55-2 
55.6.2 Risk Assessments .................................................................... 55-2 
55.6.3 Other Applicable Assessments ............................................... 55-2 

55.6.3.1 Surface Water ........................................................ 55-2 
55.6.3.2 
55.6.3.3 
55.6.3.4 

Groundwater ......................................................... 55-2 
Underground Storage Tanks (USTs) .................... 55-2 
Other ..................................................................... 55-2 

55.7 No Further Action Proposal ................................................................... 55-2 
55.7.1 Rationale ................................................................................. 55-2 
55.7.2 Criterion .................................................................................. 55-2 

SWMU 125, Inactive Underground Storage Tank No.2 ............................................. 56·1 

56.1 Summary ................................................................................................ 56-1 
56.2 Site Description and Operational History .............................................. 56-1 

56.2.1 Site Description ....................................................................... 56-1 
56.2.2 Operational History ................................................................. 56-1 

56.3 Land Use ................................................................................................ 56-1 
56.3.1 Current .................................................................................... 56-1 
56.3.2 Future/Proposed ...................................................................... 56-1 

56.4 Investigative Activities .......................................................................... 56-1 
56.5 Site Conceptual Model. .......................................................................... 56-1 
56.6 Site Assessments .................................................................................... 56-2 

56.6.1 Screening Assessments ........................................................... 56-2 
56.6.2 Risk Assessments .................................................................... 56-2 
56.6.3 Other Applicable Assessments ............................................... 56-2 

56.6.3.1 Surface Water ........................................................ 56-2 
56.6.3.2 Groundwater ......................................................... 56-2 
56.6.3.3 Underground Storage Tanks (USTs) .................... 56-2 
56.6.3.4 Other ..................................................................... 56-2 

56.7 No Further Action Proposal.. ................................................................. 56-2 
56.7.1 Rationale ................................................................................. 56-2 
56.7.2 Criterion .................................................................................. 56-2 

SWMU 126, Inactive Underground Storage Tank No.3 ............................................. 57·1 

57.1 Summary ................................................................................................ 57-1 
57.2 Site Description and Operational History .............................................. 57-1 

57.2.1 Site Description ....................................................................... 57-1 
57.2.2 Operational History ................................................................. 57-1 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nnlhswa _nfraplrev1\nfrap1 toe_ vol3.doc\11-Jui-OO /OMA XI 



Vol. 3 ·TABLE IF CIIITEIITS 
57.3 LandUse ................................................................................................ 57-1 

57.3.1 Current .................................................................................... 57-1 

57.3.2 Future/Proposed ...................................................................... 57-1 

57.4 Investigative Activities .......................................................................... 57-1 

57.5 Site Conceptual Model.. ......................................................................... 57-2 

57.6 Site Assessments .................................................................................... 57-2 

57.6.1 Screening Assessments ........................................................... 57-2 

57.6.2 Risk Assessments .................................................................... 57-2 

57.6.3 Other Applicable Assessments ............................................... 57-2 

57.6.3.1 Surface Water ........................................................ 57-2 

57.6.3.2 Groundwater ......................................................... 57-2 

57.6.3.3 Underground Storage Tanks (USTs) .................... 57-2 

57.6.3.4 Other ..................................................................... 57-2 

57.7 No Further Action Proposal.. ................................................................. 57-2 

57.7 .1 Rationale ................................................................................. 57-2 

57.7.2 Criterion .................................................................................. 57-3 

Section 58 SWMU 127, Sand Trap and Leach Field for Facility 4095 (#1) ................................... 58-1 

58.1 Summary ................................................................................................ 58-1 

58.2 Site Description and Operational History .............................................. 58-1 

58.2.1 Site Description ....................................................................... 58-1 

58.2.2 Operational History ................................................................. 58-1 

58.3 Land Use ................................................................................................ 58-2 

58.3.1 Current .................................................................................... 58-2 

58.3.2 Future/Proposed ...................................................................... 58-2 

58.4 Investigative Activities .......................................................................... 58-2 

58.4.1 Summary ................................................................................. 58-2 

58.4.2 Investigation #1: RCRA Facility Investigation (RFI), 

Appendix III SWMUs- Phase!.. ........................................... 58-2 

58.4.2.1 Non-Sampling Data Collection ............................. 58-2 

58.4.2.2 Sampling Data Collection ..................................... 58-2 

58.4.2.3 Data Gaps .............................................................. 58-3 

58.4.2.4 Results and Conclusions ....................................... 58-3 

58.4.3 Investigation #2: Baseline Risk Assessment (BRA) for 

Appendix III SWMUs- Phase!.. ........................................... 58-3 

58.4.3.1 Non-Sampling Data Collection ............................. 58-3 

58.4.3.2 Sampling Data Collection ..................................... 58-4 

58.4.3.3 Data Gaps .............................................................. 58-4 

58.4.3.4 Results and Conclusions ....................................... 58-4 

58.4.4 Investigation #3: RFI, Appendix III SWMUs- Phase II ...... 58-4 

58.4.4.1 Non-Sampling Data Collection ............................. 58-4 

URS Greiner Woodward Clyde IIOMA31WP-FILESIM96021nnlhswa_nfraplrev11nfrap1toc_vol3.doci11-Jul-oo tOMA XU 



Vol. 3 ·TABLE OF CONTENTS 

Section 59 

58.4.4.2 
58.4.4.3 
58.4.4.4 

Sampling Data Collection ..................................... 58-4 

Data Gaps .............................................................. 58-5 

Results and Conclusions ....................................... 58-5 

58.4.5 Investigation #4: Corrective Measures Study (CMS) at 

SWMU 127 ............................................................................. 58-5 

58.4.5.1 Non-Sampling Data Collection ............................. 58-5 

58.4.5.2 Sampling Data Collection ..................................... 58-6 

58.4.5.3 Data Gaps .............................................................. 58-6 

58.4.5.4 Results and Conclusions ....................................... 58-6 

58.5 Site Conceptual Model. .......................................................................... 58-6 

58.5.1 Nature and Extent of Contamination ...................................... 58-6 

58.5.2 Environmental Fate ................................................................. 58-6 

58.6 Site Assessments .................................................................................... 58-7 

58.6.1 Summary ................................................................................. 58-7 

58.6.2 Screening Assessments ........................................................... 58-7 

58.6.2.1 Human Health ....................................................... 58-7 

58.6.2.2 Ecological ............................................................. 58-7 

58.6.3 Risk Assessments .................................................................... 58-7 

58.6.3.1 Human Health ....................................................... 58-7 

58.6.3.2 Ecological ............................................................. 58-8 

58.6.4 Other Applicable Assessments ............................................... 58-8 

58.6.4.1 Surface Water. ....................................................... 58-8 

58.6.4.2 Groundwater ......................................................... 58-8 

58.6.4.3 Underground Storage Tanks (USTs) .................... 58-8 

58.6.4.4 Other ..................................................................... 58-8 

58.7 No Further Action Proposal ................................................................... 58-8 

58.7.1 Rationale ................................................................................. 58-8 

58.7.2 Criterion .................................................................................. 58-9 

SWMU 128, Oil/Water Separator Near Tank 4095 (#2) and Leach Field ..................... 59-1 

59.1 Summary ................................................................................................ 59-1 

59.2 Site Description and Operational History .............................................. 59-1 

59.2.1 Site Description ....................................................................... 59-1 

59 .2.2 Operational History ................................................................. 59-1 

59.3 Land Use ................................................................................................ 59-1 

59.3.1 Current .................................................................................... 59-1 

59.3.2 Future/Proposed ...................................................................... 59-1 

59.4 Investigative Activities .......................................................................... 59-1 

59.5 Site Conceptual Model.. ......................................................................... 59-1 

59.6 Site Assessments .................................................................................... 59-1 

59.6.1 Screening Assessments ........................................................... 59-2 

1/RS Greiner Woodward Clyde 110MA3\WP-FILESIM9602\nnlhswa_nfraplrev11nfrap1toc_vol3.doci11-Jui-OO /OMA Xlll 



Val. 3 ·TABlE OF CONTENTS 
59.6.2 Risk Assessments .................................................................... 59-2 
59.6.3 Other Applicable Assessments ............................................... 59-2 

59.6.3.1 Surface Water. ....................................................... 59-2 
59.6.3.2 Groundwater ......................................................... 59-2 
59.6.3.3 Underground Storage Tanks (USTs) .................... 59-2 
59.6.3.4 Other ..................................................................... 59-2 

59.7 No Further Action Proposal ................................................................... 59-2 
59.7.1 Rationa1e ................................................................................. 59-2 
59.7.2 Criterion .................................................................................. 59-2 

Section 62 AOC C, Blown Capacitor Site ....................................................................................... 62-1 

62.1 Summary ................................................................................................ 62-1 
62.2 Site Description and Operational History .............................................. 62-1 

62.2.1 Site Description ....................................................................... 62-1 
62.2.2 Operational History ................................................................. 62-1 

62.3 Land Use ................................................................................................ 62-1 
62.3.1 Current .................................................................................... 62-1 
62.3 .2 Future/Proposed ...................................................................... 62-1 

62.4 Investigative Activities .......................................................................... 62-2 
62.5 Site Conceptual Model ........................................................................... 62-2 
62.6 Site Assessments .................................................................................... 62-2 

62.6.1 Screening Assessments ........................................................... 62-2 
62.6.2 Risk Assessments .................................................................... 62-2 
62.6.3 Other Applicable Assessments ............................................... 62-2 

62.6.3.1 Surface Water ........................................................ 62-2 
62.6.3.2 Groundwater ......................................................... 62-2 
62.6.3.3 Underground Storage Tanks (USTs) .................... 62-2 
62.6.3.4 Other ..................................................................... 62-2 

62.7 No Further Action Proposal.. ................................................................. 62-3 
62.7 .1 Rationale ................................................................................. 62-3 
62.7.2 Criterion .................................................................................. 62-3 

Section 64 AOC F, Calibration Target Berm .................................................................................. 64-1 

64.1 Summary ................................................................................................ 64-1 
64.2 Site Description and Operational History .............................................. 64-1 

64.2.1 Site Description ....................................................................... 64-1 
64.2.2 Operational History ................................................................. 64-1 

64.3 Land Use ................................................................................................ 64-1 
64.3.1 Current .................................................................................... 64-1 
64.3.2 Future/Proposed ...................................................................... 64-1 

t/RS Greiner Woodward Clyde IIOMA31WP·FILESIM96021nnlhswa_ntraplrev11ntrap1toc_vol3.doci11-Jul-oo tOMA XIV 



Vol. 3- TABLE IF CIIITEIITS 

Section 65 

64.4 Investigative Activities .......................................................................... 64-2 

64.4.1 Summary ................................................................................. 64-2 

64.4.2 Investigation #1: CERCLA Site Inspections at Areas of 

Concern (AOCs) E, F, G, and H ............................................. 64-2 

64.4.2.1 Non-Sampling Data Collection ............................. 64-2 

64.4.2.2 Sampling Data Collection ..................................... 64-2 

64.4.2.3 Data Gaps .............................................................. 64-2 

64.4.2.4 Results and Conclusions ....................................... 64-2 

64.5 Site Conceptual Model.. ......................................................................... 64-3 

64.5.1 Nature and Extent of Contamination ...................................... 64-3 

64.5.2 Environmental Fate ................................................................. 64-3 

64.6 Site Assessments .................................................................................... 64-3 

64.6.1 Summary ................................................................................. 64-3 

64.6.2 Screening Assessments ........................................................... 64-4 

64.6.2.1 Human Health ....................................................... 64-4 

64.6.2.2 Ecological ............................................................. 64-4 

64.6.3 Risk Assessments .................................................................... 64-4 

64.6.3.1 HumanHealth ....................................................... 64-4 

64.6.3.2 Ecological ............................................................. 64-4 

64.6.4 Other Applicable Assessments ............................................... 64-4 

64.6.4.1 Surface Water. ....................................................... 64-4 

64.6.4.2 
64.6.4.3 
64.6.4.4 

Groundwater ......................................................... 64-5 

Underground Storage Tanks (USTs) .................... 64-5 

Other ..................................................................... 64-5 

64.7 No Further Action Proposal ................................................................... 64-5 

64.7 .1 Rationale ................................................................................. 64-5 

64.7 .2 Criterion .................................................................................. 64-5 

AOC G, Disturbed Area · North Housing Site ............................................................. 65-1 

65.1 Summary ................................................................................................ 65-1 

65.2 Site Description and Operational History .............................................. 65-1 

65 .2.1 Site Description ....................................................................... 65-1 

65.2.2 Operational History ................................................................. 65-1 

65.3 Land Use ................................................................................................ 65-1 

65.3.1 Current .................................................................................... 65-1 

65.3 .2 Future/Proposed ...................................................................... 65-1 

65.4 Investigative Activities .......................................................................... 65-2 

65.4.1 Summary ................................................................................. 65-2 

65.4.2 Investigation #1: CERCLA Site Inspections at Areas of 

Concern (AOCs) E, F, G, and H ............................................. 65-2 

65.4.2.1 Non-Sampling Data Collection ............................. 65-2 

URS Greiner Woodward Clyde IIOMA31WP-FILESIM96021nnlhswa_nfraplrev11nfrap1toc_vol3.doci11-Jui-OO JOMA XV 



Vol. 3 -TABLE OF CONTENTS 
65.4.2.2 Sampling Data Collection ..................................... 65-2 
65.4.2.3 Data Gaps .............................................................. 65-2 
65.4.2.4 Results and Conclusions ....................................... 65-2 

65.5 Site Conceptual Model.. ......................................................................... 65-3 
65.5.1 Nature and Extent ofContamination ...................................... 65-3 
65.5.2 Environmental Fate ................................................................. 65-3 

65.6 Site Assessments .................................................................................... 65-4 
65.6.1 Summary ................................................................................. 65-4 
65.6.2 Screening Assessments ........................................................... 65-4 

65.6.2.1 Human Health ....................................................... 65-4 
65.6.2.2 Ecological ............................................................. 65-4 

65.6.3 Risk Assessments .................................................................... 65-5 
65.6.3.1 Human Health ....................................................... 65-5 
65.6.3.2 Ecological ............................................................. 65-5 

65.6.4 Other Applicable Assessments ............................................... 65-5 
65.6.4.1 Surface Water. ....................................................... 65-5 
65.6.4.2 Groundwater ......................................................... 65-5 
65.6.4.3 Underground Storage Tanks (USTs) .................... 65-5 
65.6.4.4 Other ..................................................................... 65-5 

65.7 No Further Action Proposal.. ................................................................. 65-5 
65.7.1 Rationale ................................................................................. 65-5 
65.7.2 Criterion .................................................................................. 65-5 

Section 66 AOC H, Disturbed Area- South Housing Site ............................................................. 66-1 

66.1 Summary ................................................................................................ 66-1 
66.2 Site Description and Operational History .............................................. 66-1 

66.2.1 Site Description ....................................................................... 66-1 
66.2.2 Operational History ................................................................. 66-1 

66.3 Land Use ................................................................................................ 66-1 
66.3 .1 Current .................................................................................... 66-1 
66.3.2 Future/Proposed ...................................................................... 66-2 

66.4 Investigative Activities .......................................................................... 66-2 
66.4.1 Summary ................................................................................. 66-2 
66.4.2 Investigation #1: CERCLA Site Inspections at Areas of 

Concern (AOCs) E, F, G, and H ............................................. 66-2 
66.4.2.1 Non-Sampling Data Collection ............................. 66-2 
66.4.2.2 Sampling Data Collection ..................................... 66-2 
66.4.2.3 Data Gaps .............................................................. 66-2 
66.4.2.4 Results and Conclusions ....................................... 66-2 

66.5 Site Conceptual Model.. ......................................................................... 66-3 
66.5.1 Nature and Extent of Contamination ...................................... 66-3 

URS Greiner Woodward Clyde I\OMA3\WP-FILESIM9602\nn\hswa_nfraplrev11nfrap1 toe_ vol3.doc\11-Jui-OO /OMA XVI 



Vol. 3 ·TABlE OF COITEITS 
66.5.2 Environmental Fate ................................................................. 66-3 

66.6 Site Assessments .................................................................................... 66-4 
66.6.1 Summary ................................................................................. 66-4 
66.6.2 Screening Assessments ........................................................... 66-4 

66.6.2.1 Human Health ....................................................... 66-4 
66.6.2.2 Ecological ............................................................. 66-4 

66.6.3 Risk Assessments .................................................................... 66-5 
66.6.3.1 Human Health ....................................................... 66-5 
66.6.3.2 Ecological ............................................................. 66-5 

66.6.4 Other Applicable Assessments ............................................... 66-5 
66.6.4.1 Surface Water.. ...................................................... 66-5 
66.6.4.2 Groundwater ......................................................... 66-5 
66.6.4.3 Underground Storage Tanks (USTs) .................... 66-5 
66.6.4.4 Other ..................................................................... 66-5 

66.7 NFA Proposal. ........................................................................................ 66-5 
66.7 .1 Rationale ................................................................................. 66-5 
66.7.2 Criterion .................................................................................. 66-6 

Section 67 AOC 36, Building #214 Parking Lot ............................................................................. 67-1 

67.1 Summary ................................................................................................ 67-1 
67.2 Site Description and Operational History .............................................. 67-1 

67 .2.1 Site Description ....................................................................... 67-1 
67.2.2 Operational History ................................................................. 67-1 

67.3 Land Use ................................................................................................ 67-1 
67.3.1 Current .................................................................................... 67-1 
67.3.2 Future/Proposed ...................................................................... 67-1 

67.4 Investigative Activities .......................................................................... 67-1 
67.5 Site Conceptual Model. .......................................................................... 67-2 
67.6 Site Assessments .................................................................................... 67-2 

67.6.1 Screening Assessments ........................................................... 67-2 
67.6.2 Risk Assessments .................................................................... 67-2 
67.6.3 Other Applicable Assessments ............................................... 67-2 

67.6.3.1 Surface Water. ....................................................... 67-2 
67.6.3.2 Groundwater ......................................................... 67-2 
67.6.3.3 Underground Storage Tanks (USTs) .................... 67-2 
67.6.3.4 Other ..................................................................... 67-2 

67.7 No Further Action Proposal ................................................................... 67-3 
67.7.1 Rationale ................................................................................. 67-3 
67.7.2 Criterion .................................................................................. 67-3 

URS Greiner Woodward Clyde IIOMA31WP·FILESIM9602\nnlhswa_nfraplrev11nfrap1toc_vol3.doci11·Jul-oo tOMA XVll 



Val. 3 ·TABLE OF CONTENTS 
List of Figures 

Figure 45-1 SWMUs 86-90 (SD-11) 
Figure 45-3 SWMUs 86-90 (SD-11) 
Figure 45-4 SWMUs 86-90 (SD-11) 
Figure 47-1 SWMU93 
Figure 48-1 SWMU95 
Figure 49-1 SWMU96 
Figure 50-1a SWMU98 
Figure 50-1 b SWMU98 
Figure 50-1c SWMU98 
Figure 50-1d SWMU98 
Figure 51-1 SWMU 104 
Figure 52-1 SWMU 105 
Figure 53-1 SWMU 106 
Figure 54-1 SWMU 107 
Figure 58-1 SWMU 127 
Figure 63-1 AOCE 
Figure 64-1 AOCF 
Figure 65-1 AOCG 
Figure 66-1 AOCH 

URS Greiner Woodward Clyde \IOMA3\WP-FILESIM96021nnlhswa_nfraplrev1\nfrap1 toe_ vol3.doc\11-Jui-OO /OMA XVlll 



Val. 3 ·TABLE OF COITEITS 
List of Tables 

Table 45-1a 

Table 45-1b 

Table 45-2a 
Table 45-2b 

Table 45-3a 

Table 45-3b 

Table 45-4a 

Table 45-4b 

Table 45-4c 

Table 47-1a 

Table 47-1b 

Table 47-2a 

Table 47-2b 

Table 47-3a 

Table 47-3b 

Table 48-1a 

Table 48-lb 

Table 48-2a 

Table 48-2b 

Table 48-3a 
Table 48-3b 

Table 48-3b 

Acetone and Toluene Concentrations in Soil Samples, SD-11 
(SWMUs 86-90) 
Heavy Metal Concentrations in Soil Samples, SD-11 (SWMUs 86-
90) 
Selection of COCs, SD-11 (SWMUs 86-90) 

Proposed Corrective Action Levels and RFI Criteria for 
Noncarcinogens Detected at Cannon AFB - Soil and Groundwater, 
SD-11 (SWMUs 86-90) 

Summary of Chemicals Detected in the Soil Samples, SD-11 
(SWMUs 86-90) 

Comparison of Maximum Soil Concentrations to RBCs for 
Residential Soil, SD-11 (SWMUs 86-90) 

Summary of Chemicals Detected in Surface Soils, SD-11 
(SWMUs 86-90) 
Summary of Chemicals Detected in Subsurface Soils, SD-11 
(SWMUs 86-90) 
Comparison ofMaximum Soil Concentrations to MSSLs, SD-11 
(SWMUs 86-90) 
Summary of Chemicals Reported for Near-Surface Soil Samples, 
SWMU93 
Summary of Chemicals Reported for Subsurface Soil Samples, 
SWMU93 
Comparison ofDetected Concentrations with RBCs, SWMU 93 

Summary of Human Health Risks, SWMU 93 

Summary of Compounds Detected in Phase II Soil Samples, 
SWMU93 

Comparison of Phase II Soil Concentrations to Phase I 
Concentrations and RBCs, SWMU 93 

Organic Compound Concentrations 1 in Soil Samples Collected by 
Walk, Haydel, SWMU 95 

Sele~ium and Barium Concentrations1 in Soil Samples Collected 
by Walk, Haydel, SWMU 95 

TPH, VOC and SVOC Concentrations in Soil Samples Collected 
by Woodward-Clyde, SWMU 95 

Metal Concentrations 1 in Soil Samples Collected by Woodward
Clyde, SWMU 95 

Selection of COCs, SWMU 95 

Proposed Corrective Action Levels and RFI Criteria for 
Noncarcinogens, SWMU 95 
Proposed Corrective Action Levels and RFI Criteria for 
Carcinogens, SWMU 95 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM96021nnlhswa_nfraplrev1\nfrap1 toe_ vol3.docl 11-Jul-00 /OMA XlX 



Vol. 3 -TABlE OF CONTENTS 
List of Tables, cont. 

Table 49-1 

Table 49-3a 
Table 49-3b 
Table 49-4a 

Table 49-4b 

Table 50-1 
Table 50-2a 
Table 50-2b 

Table 51-1a 

Table 51-1b 
Table 51-1c 

Table 51-1d 

Table 51-2a 

Table 51-2b 

Table 52-1a 

Table 52-1b 

Table 52-1c 

Table 52-2a 

Table 52-2b 

Table 53-1a 

Table 53-1b 
Table 53-1c 
Table 53-2a 
Table 53-2b 

Pesticide Concentrations in Soil Samples Collected by Radian in 
1985 and by Walk, Haydel & Associates in 1986, SWMU 96 
Pesticide/PCB Concentrations in Surface Soil Sample, SWMU 96 
Metal Concentrations in the Groundwater Sample, SWMU 96 
Concentrations of Organics Detected in Soil Samples Collected 
from Boring 0962, SWMU 96 
Concentrations ofMetals Detected in Soil Samples Collected from 
Boring 0962, SWMU 96 
Metal Concentrations in Soil Samples, SWMU 98 
Selection of COCs, SWMU 98 
Proposed Corrective Action Levels and RFI Criteria for 
Noncarcinogens Detected at Cannon AFB - Soil and Groundwater, 
SWMU98 
Metals Found at Concentrations Greater Than Background Soil 
UTLs in Field Samples, SWMU 104 
Samples Reanalyzed for Antimony and Thallium, SWMU 104 
Organochlorine Pesticides and PCBs Found in Soil Samples, 
SWMU 104 
VOCs, Herbicides, Diesel, and TRPH Found in Soil Samples, 
SWMU 104 
Summary of Compounds Detected in Groundwater Samples, 
SWMU 104 
Comparison of Compounds Detected in Groundwater Samples to 
MCLs, SWMU 104 
Metals Found at Concentrations Greater Than Background Soil 
UTLs in Field Samples, SWMU 105 
Organochlorine Pesticides and PCBs Found in Soil Samples, 
SWMU 105 
TRPH, Diesel, VOCs, and SVOCs Concentrations Found in Soil 
Samples, SWMU 105 
Summary of Compounds Detected in Groundwater Sample, 
SWMU 105 
Comparison of Compounds Detected in Groundwater Samples to 
MCLs, SWMU 105 
Analytical Results of Soil Samples Collected by Radian, SWMU 
106 
Chromium and Lead Concentrations in Soil Samples, SWMU 106 
TPH Concentrations in Soil Samples, SWMU 106 
Selection of COCs, SWMU 106 
Proposed Corrective Action Levels and RFI Criteria for Non
Carcinogens Detected at Cannon AFB - Soil and Groundwater, 

URS Greiner Woodward Clyde \\OMA3\WP-FILES\M9602\nn\hswa_nfraplrev11nfrap1 toe_ vol3.doc\ 11-Jul-00 /OMA XX 



Vol. 3 -TABLE OF CONTENTS 
List of Tables, cont. 

Table 53-2b 

Table 54-1a 

Table 54-1b 
Table 54-1c 
Table 54-2a 
Table 54-2b 

Table 58-1a 

Table 58-1b 

Table 58-2a 

Table 58-2b 
Table 58-3a 

Table 58-3b 

Table 58-3c 

Table 58-3d 

Table 58-4a 

Table 58-4b 

Table 63-1a 
Table 63-1b 
Table 63-1c 

Table 63-1d 

Table 64-1a 
Table 64-1b 

Table 64-1c 

Table 64-1d 

Proposed Corrective Action Levels and RFI Criteria for Non
Carcinogens Detected at Cannon AFB - Soil and Groundwater, 
SWMU 106 
Analytical Results of Soil Samples Collected by Radian, SWMU 
107 
TPH and BTEX Concentrations in Soil Samples, SWMU 107 

Chromium and Lead Concentrations in Soil Samples, SWMU 107 

Selection of COCs, SWMU 107 
Proposed Corrective Action Levels and RFI Criteria for Non
Carcinogens Detected at Cannon AFB - Soil and Groundwater, 
SWMU 107 
Summary of Chemicals Reported for Near-Surface Soil Samples, 
SWMU 127 
Summary of Chemicals Reported for Subsurface Soil Samples, 
SWMU 127 
Comparison of Maximum Detected Concentration with RBCs, 
SWMU 127 
Risk Characterization Summary, SWMU 127 

Summary of Compounds Detected in Phase II Soil Samples, 
SWMU 127 
Summary of Compounds Detected in Phase II Soil Samples, 
SWMU 127 
Summary of Compounds Detected in Phase II Soil Samples, 
SWMU 127 
Summary of Compounds Detected in Phase II Soil Samples, 
SWMU 127 

Comparison of Maximum Soil Concentrations to MSSLs, SWMU 
127 
Model-Predicted Concentrations, SWMU 127 

Detected Compounds in Surface Soils, AOC E 

Detected Compounds in Subsurface Soils, AOC E 

Comparison of Maximum Surface Soil Concentrations to MSSLs, 
AOCE 
Comparison of Maximum Subsurface Soil Concentrations to 
MSSLs, AOC E 
Detected Compounds in Surface Soils, AOC F 

Detected Compounds in Subsurface Soils, AOC F 

Comparison of Maximum Surface Soil Concentrations to MSSLs, 
AOCF 
Comparison ofMaximum Subsurface Soil Concentrations to 
MSSLs,AOCF 

URS Greiner Woodward Clyde Q:\M9602\nnlhswa_nfraplrev11nfrap1toc_vol3.doc\11-Jui-OO /OMA XXI 



VDL3-TABLEOFCONTEITS 
List of Tables, cont. 

Table 65-la 

Table 65-lb 

Table 65-lc 

Table 65-ld 

Table 66-la 

Table 66-lb 

Table 66-lc 

Table 66-ld 

Detected Compounds in Surface Soils, AOC G 

Detected Compounds in Subsurface Soils, AOC G 

Comparison of Maximum Surface Soil Concentrations to MSSLs, 

AOCG 
Comparison of Maximum Subsurface Soil Concentrations to 

MSSLs,AOCG 

Detected Compounds in Surface Soils, AOC H 

Detected Compounds in Subsurface Soils, AOC H 

Comparison of Maximum Surface Soil Concentrations to MSSLs, 

AOCH 
Comparison of Maximum Subsurface Soil Concentrations to 

MSSLs,AOCH 

URS Greiner Woodward Clyde Q:\M9602\nn\hswa_nfrap\rev1\nfrap1toc_vol3.doc\11-Jui-OO /OMA XXll 



Vol. 3 ·TABLE OF CONTENTS 

List of Appendixes 

Appendix A 

Appendix B 

Appendix C 

Figures 

Tables 

References 

URS Greiner Woodward Clyde I\OMA3\WP-FILES\M96021nnlhswa_nfraplrev11nfrap1 toe_ vol3.docl 11-Jul-00 /OMA XXlll 



j.tg/kg 

j.tg/L 

ACM 

AFB 

AOC 

AST 

BRA 

BTEX 

CERCLA 

CFR 

CMS 

coc 
COPC 

CRQL 

DPDO 

DRO 

EP 

GC 

GIS 

GRO 

HELP 

HI 

IRP 

JP-4 

MCL 

MCPP 

mgd 

mglkg 

mg/L 

MOGAS 

MSSL 

IJRS Greiner Woodward Clyde 

micrograms per kilogram 

micrograms per liter 

Asbestos-containing material 

Air Force Base 

Area of Concern 

Aboveground Storage Tank 

Baseline Risk Assessment 

list of Acronvms 

Benzene, Toluene, Ethylbenzene, and Xylenes 

Comprehensive Environmental Response, Compensation, and 
Liability Act 

Code ofFederal Regulations 

Corrective Measures Study 

Chemical of Concern 

Chemical ofPotential Concern 

Contract Required Quantitation Limit 

Defense Property Disposal Office 

Diesel-Range Organics 

Extraction Procedure 

Gas Chromatograph 

Geographical Information System 

Gasoline-Range Organics 

Hydrologic Evaluation of Landfill Performance (Model) 

Hazard Index 

Installation Restoration Program 

Jet Propellant 

Maximum Contaminant Level 

2-(2-methyl-4-chlorophenoxy) propionic acid 

million gallons per day 

milligrams per kilogram 

milligrams per liter 

Motor Gasoline 

Media-Specific Screening Level 

IIOMA3\WP-FILESIM9602\nnlhswa_nfrap\rev1\nfrap1toc_vol3.doc\11-Jui-OO /OMA XXIV 



MULTIMED 

NFA 

NMED 

OVA 

ows 
PAH 

PCB 

PID 

PLM 

POL 

ppb 

ppm 

ppm/v 

PVC 

QAPP 

RBC 

RBCA 

RCRA 

RFA 

RFI 

RI 

RL 

RME 

SI 

SSTL 

svoc 
SWMU 

TAL 

TCL 

TCLP 

TCO 

TIC 

URS Greiner Woodward Clyde 

Multimedia Exposure Assessment Model 

No Further Action 

New Mexico Environment Department 

Organic Vapor Analyzer 

Oil!W ater Separator 

Polynuclear Aromatic Hydrocarbon 

Polychlorinated Biphenyl 

Photoionization Detector 

Polarized light microscopy 

Petroleum, Oil, and Lubricants 

parts per billion 

parts per million 

parts per million on a volume to volume basis 

Polyvinyl chloride 

Quality Assurance Project Plan 

Risk-Based Concentration 

Risk-Based Corrective Action 

Resource Conservation and Recovery Act 

RCRA Facility Assessment 

RCRA Facility Investigation 

Remedial Investigation 

Reporting Limit 

Reasonable Maximum Exposure 

Site Inspection 

Site-Specific Target Level 

Semivolatile Organic Compound 

Solid Waste Management Unit 

Target Analyte List 

Target Compound List 

Toxicity Characteristic Leaching Procedure 

Total Chromatographable Organics 

Tentatively Identified Compound 

list of Acronvms 

IIOMA3\WP-FILESIM96021nnlhswa_ nfraplrev11nfrap1 toe_ vol3.docl 11-Jul-00 /OMA XXV 



TOC 

TPH 

TRPH 

US ACE 

USEPA 

UST 

UTL 

voc 
W-C 

WWTP 

IJRS Greiner Woodward Clyde 

Total Organic Carbon 

Total Petroleum Hydrocarbons 

Total Recoverable Petroleum Hydrocarbons 

United States Army Corps of Engineers 

United States Environmental Protection Agency 

Underground Storage Tank 

Upper Tolerance Limit 

Volatile Organic Compound 

Woodward-Clyde 

Wastewater Treatment Plant 

list of Acronyms 

\\OMA31WP-FILESIM9602\nn\hswa_nfraplrev11nfrap1 toe_ vol3.doc\11-Jui-OO /OMA XXVI 



SECTIOIIFO R TY-FIVE 

45.1 SUMMARY 

SD-11, Engine Test Cell Area 
lSWMUs 86, 87, 88, 89, and 901 

IRP Site SD-11 consists of five related SWMUs. These five SWMUs are SWMU 86 - Engine 
Test Cell, SWMU 87- Former Overflow Pit, SWMU 88- Former Leaching Pond, SWMU 89-
Evaporation Pond, and SWMU 90- OWS No. 5114. SWMUs 86-90 have been listed as 
Appendix I sites. 

A Phase I IRP Records Search(CH2M Hill1983) evaluated the existence of and potential for 
contamination in the area ofSD-11, and recommended sampling potable Production Well No.9. 

A Phase II IRP investigation (Radian 1986) included the installation and sampling of two 
borings, one in the leach field and the other near the overflow pit. Although the analytical results 
detected no contaminants in either boring, an additional investigation was recommended based 
on the limited scope of the Phase II. 

-
A Preliminary ReviewNisual Site Inspection RFA (A.T. Kearney 1987) identified SD-11 as a 
potential SWMU and indicated a high potential for contaminant releases. Based on this, further 
action (including soil sampling) was recommended to determine if any releases had occurred in 
this area. 

An RI (Walk, Haydel1990) included the installation and sampling of five borings in the area of 
SD-11. The analytical results detected low levels of two organic compounds and one metal 
(which was subsequently dismissed as naturally occurring) in the soil samples. 

A subsequent RI for 18 IRP/SWMUs at Cannon AFB (W-C 1992) included the drilling and 
sampling of six original borings in the area of SD-11. However, because of missed holding 
times, several of the borings had to be redrilled and resampled. Slightly elevated concentrations 
of several organic compounds and metals were detected during this investigation. This RI also 
included a BRA that concluded additional action was necessary at SD-11. 

The OWS system and the petroleum-contaminated soil surrounding this system were removed in 
1994 (RSI 1994). Based on sampling information, approximately 186 tons of excavated soil 
were transported off site for disposal. In addition, based on concerns about residual 
contamination in the remaining excavated soil, clean off-site soil was mixed in prior to 
backfilling the excavation. 

A Phase III RFI (W-C 1997e) included drilling and sampling nine borings in the area ofSD-11, 
and sampling groundwater from one Base production well. Low levels of organic compounds 
and metals were detected in the soil/backfill samples, and low levels of one organic and metals 
were detected in the groundwater sample. 

Three additional soil borings were drilled and sampled during the CMS at SD-11 (W -C 1999). 
The analytical results detected low levels of organic compounds in the soil samples from SD-11. 
In addition, the CMS included a risk assessment and fate and transport modeling based on the 
field investigation results of the CMS and Phase III RFI. The CMS recommended the NFA 
alternative based on the results of the field investigations, the human health and ecological risk 
evaluations, and the fate and transport modeling. 
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SECTIIIFORTY-FIVE 
SD-11, Engine Test Cell Area 

lSWMUs 86, 87, 88, 89, and 901 

Based on the conclusions reached in the CMS, a Class 3 modification to the Cannon AFB RCRA 
Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

45.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

45.2.1 Site Description 

Site SD-11 (SWMUs 86-90) is located in the southeast portion of Cannon AFB, approximately 
5,000 feet east and 2,000 feet south of the intersection ofthe two main runways (Figure 45-1 in 
Appendix A). The site consists of a former engine test cell (SWMU 86), a former overflow pit 
(SWMU 87), a former leach field (SWMU 88), which was later converted into an evaporation 
pond (SWMU 89), and an OWS with an associated 1 00-gallon collection tank (SWMU 90). The 
former test cell was enclosed by a 50-foot by 10-foot building. The building and an associated 
pump house have been removed, leaving a concrete slab. The OWS system has also been 
removed. Mainly asphalt, gravel, and weeds cover the area surrounding SD-11. At the time of 
the field investigation portion of the CMS, outdoor engine tests were still being conducted on the 
slab using portable equipment. 

45.2.2 Operational History 

The SWMUs that compose site SD-11 were active from approximately 1965 to 1988. The 
separate areas of the site all received potential contaminants from a single operation, the steam 
cleaning and testing of jet aircraft engines. The jet engines reportedly had water injected into the 
exhaust during testing to muffle the engine's noise. Initially, effluent produced at the site was 
discharged directly into an overflow pit (SWMU 87). Then, the OWS system (SWMU 90) and 
leach field (SWMU 88) were installed. Finally, the effluent from the OWS was routed to an 
evaporation pond (SWMU 89) that had been constructed in the area of the former leach field. 

45.3 LAND USE 

45.3.1 Current 

The engine test cell building and an associated pump house have been removed, leaving a 
concrete slab. The OWS system has also been removed. At the time of the field investigation 
portion of the CMS, outdoor engine tests were still being conducted on the slab using portable 
equipment. 

45.3.2 Future/Proposed 

Cannon AFB is an integral part ofthe defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the engine test cell building, an 
associated pump house, and the OWS system no longer exist. Use classification will continue to 
remain industrial in nature. 
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SECTIIIFORTY-FIVE 

45.4 INVESTIGATIVE ACTIVITIES 

45.4.1 Summary 

SD-11, Engine Test Cell Area 
lSWMUs 86, 87, 88, 89, and 901 

A Phase I IRP Records Search evaluated the existence of and potential for contamination in the 
area of SD-11, and recommended sampling potable Production Well No. 9. A Phase II IRP 
investigation detected no contaminants in either boring, but an additional investigation was 
recommended based on the limited scope. A Preliminary ReviewNisual Site Inspection RF A 
recommended further action, including soil sampling, to determine if any releases had occurred 
in this area. An RI detected low levels of two organic compounds and one metal (which was 
subsequently dismissed as naturally occurring) in the soil samples. A subsequent RI for 18 
IRP/SWMUs detected slightly elevated concentrations of several organic compounds and metals 
and included a BRA. Based on the use of outdated analytical methods and a lack of significant 
findings, the Phase I IRP Records Search, the Phase II IRP investigation, the RF A, and the initial 
RI are not discussed in further detail below. However, the subsequent RI.for 18 IRP/SWMUs is 
discussed as Investigation #1 in Section 45.4.2 and the BRA portion ofthis investigation is 
discussed as Investigation #2 in Section 45.4.3 below. 

The OWS system and the petroleum-contaminated soil surrounding this system were removed in 
1994. However, clean soil was mixed with excavated soil prior to backfilling the excavation due 
to concerns about residual contamination in the excavated soil that had not been sent for off-site 
disposal. Because the excavation activities were stopped before the extent of contamination was 
defined during the removal activities, this removal is not discussed in further detail below. 

A Phase III RFI detected low levels of organic compounds in the soil/backfill samples, and low 
levels of metals in the groundwater sample. Three additional soil borings were drilled and 
sampled during the CMS, and low levels of organic compounds were detected. The Phase III 
RFI is discussed as Investigation #3 below. The CMS recommended the NFA alternative based 
on the results of the field investigations, the human health and ecological risk evaluations, and 
the fate and transport modeling. The CMS is discussed as Investigation #3 in Section 45.4.4 
below. 

45.4.2 Investigation #1: Remedial Investigation (RI) for 18 IRP/SWMUs 

45.4.2.1 Non-Sampling Data Collection 

The RI for 18 IRP/SWMUs included a BRA, performed using the results of the field 
investigation portion of the RI. 

45.4.2.2 Sampling Data Collection 

Five 1 0-foot borings were installed (boring locations are shown in Figure 45-1 in Appendix A) at 
locations near the engine test pad and the OWS during the RI for 18 IRP/SWMUs. Soil samples 
were collected from the 2-foot, 4-foot, and 8-foot depth intervals. A sixth boring was drilled 
near the location of the first boring, and samples were collected at 10, 13, 18, and 23 feet to 
characterize the vertical distribution of potential contaminants. Surface soil samples were also 
collected from the 0- to 0.5-foot depth interval of the first five borings. 
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SD-11, Engine Test Cell Area 

lSWMUs 86, 87, 88, 89, and 901 

Target analytes for all samples included TCL VOCs and TAL metals. Twenty-four soil samples 
were originally sent for chemical analyses. 

Due to laboratory-missed holding times, four borings had to be redrilled to depths of 6 or 10 feet, 
depending on which holding times were missed. The redrilled borings were located 1 to 3 feet 
from the original locations. The eight additional subsurface samples were analyzed for TCL 
VOCs. Four additional surface soil samples were also collected and analyzed for TCL VOCs. 

45.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the RI 
for 18 IRP/SWMUs. However, the RI concluded that the lateral extent of the contamination 
identified during this investigation had not been determined and required further action. 

45.4.2.4 Results and Conclusions 

Only two VOCs, acetone and toluene, were detected in the soil samples analyzed. However, 
other VOCs may have been present but were possibly masked by the elevated reporting limits 
associated with sample dilutions. The dilutions were necessitated by the presence of high 
concentrations of target analytes, particularly acetone. Elevated concentrations often metals 
(antimony, barium, cadmium, chromium, cobalt, copper, lead, manganese, nickel, and zinc) were 
also detected in the samples analyzed. The analytical results from this investigation are shown in 
Tables 45-1a and 45-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the SWMU. 

The RI concluded that the lateral extent of the contamination identified during this investigation 
had not been determined, and SD-11 required further action. 

45.4.3 Investigation #2: Baseline Risk Assessment (BRA) for 181RP/SWMUs 

45.4.3.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 
ecological risk assessment that considered both present and future potential receptors and all 
appropriate exposure pathways was performed on the data collected during the RI. 

45.4.3.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included in the RI report. The 
RI was addressed as Investigation #1 in Section 45.4.2 above. 
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SECTIOIFORTY-FIVE 

45.4.3.3 Data Gaps 

SD-11, Engine Test Cell Area 
lSWMUs 86, 87, 88, 89, and 901 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. However, the RI concluded that the lateral extent of the contamination identified during 
this investigation had not been determined, and SD-11 required further action. 

45.4.3.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization ofrisk at the SD-11 SWMUs. Potential receptors at SD-11 for 
human health risks included workers on site for 1 to 2 hours per week and workers at buildings 
north of SD-11 for a maximum of 40 hours per week. Future workers performing intrusive 
actions and hypothetical future residents dwelling on the area of this SWMU were considered 
unlikely receptors because SD-11 is less than 0.5 acres in size (the minimum plot size judged to 
be reasonable for major excavation and future construction of residential homes). The major and 
complete exposure pathways for these workers included inhalation of volatiles and fugitive 
particulates, incidental soil ingestion, and absorption from dermal contact. For the purposes of 
the BRA, hazards and risks were combined across exposure pathways. 

As shown in Table 45-2a in Appendix B, the COCs identified for SD-11 included VOCs and 
metals. As shown in Table 45-2b in Appendix B, the average exposures and RME for all hazard 
indices for subchronic and chronic exposures to site COCs fell below the USEPA's level of 
concern (1.0) for noncarcinogenic effects. This indicated that no unacceptable risk of 
noncarcinogenic effects was expected at SD-11. 

The total carcinogenic risk (i.e., the risk for all pathways combined) for average and RME 
exposures at SD-11 fell below the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 (EPA 1989). 
This indicated that no unacceptable risk of carcinogenic effects was expected at SD-11. 

The maximum concentration of lead detected within the SD-11 risk assessment area fell below 
the applicable USEP A interim guidance for soil lead cleanup levels at Superfund sites (USEP A 
1991a). In addition, the estimated ambient air concentrations oflead at SD-11 fell below the 
USEPA background concentration of0.200 ~g/mg3 (USEPA 1991b). Therefore, no 
unacceptable risk was expected due to the presence of lead at SD-11. 

A single ecological risk assessment was included in the BRA for alliS IRP/SWMUs covered by 
the RI report. The ecological risk assessment addressed each chemical that was detected in the 
soils at Cannon AFB at concentrations determined to exceed background levels (W-C 1997a). 
However, cadmium, chromium, cobalt, copper, lead, and zinc were the only COCs discussed in 
the ecological risk assessment that were also detected at SD-11. Potential risk from metals in 
soil to biota was considered greatest through direct exposure of small mammals and other 
ground-dwelling organisms. Based on the calculated toxicity values for incidental soil ingestion, 
it was determined that none of the COC metals pose a risk to small mammalian populations. 
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SD-11, Engine Test Cell Area 

lSWMUs 86, 87, 88, 89, and 901 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from the SD-11 SWMUs. However, the RI concluded that the 
lateral extent of the contamination at SD-11 had not been determined and required further action. 

45.4.4 Investigation #3: RCRA Facility Investigation (RFI), Appendix I SWMUs 
86-90 (IRP Site SD-11) - Phase Ill 

45.4.4.1 Non-Sampling Data Collection 

The purpose of the Phase III RFI (W-C 1997e) was to further characterize the nature and extent 
of contamination in the area of SD-11. In addition, the Phase III RFI included a risk evaluation 
to further evaluate whether a significant release had occurred at any of the SD-11 SWMUs. 

45.4.4.2 Sampling Data Collection 

Nine soil borings were installed during the Phase III RFI (boring locations are shown in 
Figure 45-3 in Appendix A). Surface soil samples were collected from all borings, generally at 
the 0- to 2-foot depth interval. The borings were drilled and sampled to maximum depths 
ranging from 35 to 71 feet. The boring locations were chosen to further assess the lateral 
presence and extent of site-related soil contaminants. 

Based on the results of field screening immunoassays, soil samples were selected and analyzed 
for the following target analytes: VOCs, SVOCs, TAL metals, and TPH. 

A groundwater sample was also collected from Production Well No.9, located approximately 
300 feet northwest ofthe former OWS, and analyzed for VOCs, SVOCs, herbicides, 
pesticides/PCBs, Appendix IX metals, and TPH. 

45.4.4.3 Data Gaps 

Sufficient data was collected during the Phase Ill RFI to further characterize the nature and 
extent of contamination and conduct a risk screening at these SWMUs. Other than chromium 
data from a single boring that was rejected, there were no sampling issues associated with the 
Phase III RFI that adversely affected data usability. (The chromium data was judged not to have 
impacted the project decisions because the levels of chromium detected in the other borings 
during this investigation were below the established background levels for Cannon AFB [W -C 
1997a].) In addition, the analytical data was judged acceptable for determining the nature and 
extent of contamination in the area of SD-11 and for completing the risk evaluation. Therefore, 
no data gaps existed. 

45.4.4.4 Results and Conclusions 

Low levels of several organic compounds were detected during the Phase III RFI, including 
toluene, xylenes, P AHs, and TPH. However, during the risk evaluation, only benzo( a)pyrene 
was detected at a concentration (0.27 mg/kg) that exceeded the corresponding USEP A Region III 
RBC for residential soil. 
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SD-11, Engine Test Cell Area 

ISWMUs 86, 87, 88, 89, and 901 

Although seven metals (aluminum, barium, chromium, cobalt, manganese, nickel, and zinc) were 
detected at potentially significant concentrations during the Phase III RFI, a comparison during 
the risk evaluation found that all concentrations were within established background levels (W -C 
1997a). 

An insignificant concentration ofbromoform, at a level below the RBC, was the only organic 
compound detected in the groundwater sample. Four metals (arsenic, barium, copper, and 
vanadium) were also detected in the groundwater sample at insignificant concentrations, below 
the corresponding background levels (W-C 1997a) and/or RBCs. The analytical results from this 
investigation are shown in Tables 45-3a and 45-3b in Appendix B. 

The Phase III RFI sampling results confirmed that contamination at SD-11 was mainly confined 
to surface and near-surface soils. In addition, the vertical distribution of site contaminants 
appears to be well defined, and potential impacts to site groundwater are considered low. 

There were no unacceptable health risks associated with SD-11, and the Phase III RFI 
recommended that no further investigation was necessary for this SWMU. 

45.4.5 Investigation #4: Corrective Measures Study (CMS) at SD-11 

45.4.5.1 Non-Sampling Data Collection 

Mathematical models were applied to a conceptual vadose zone model of SD-11 to evaluate the 
potential for contaminants detected in the soil above the USEP A Region VI MSSLs to be 
transported to underlying groundwater. The mathematical models used for the CMS included the 
HELP Model, Version 3.01 (Schroeder et al. 1994) and the MULTIMED Version 2.00 (Salhorta 
et al. 1995). 

The CMS also included a human health and ecological risk assessment based on the results of the 
Phase III RFI and CMS field investigations. 

45.4.5.2 Sampling Data Collection 

Three soil borings were drilled and sampled to maximum depths of 40 feet in the area of 
SWMU 89, the evaporation pond, during the CMS (Figure 45-4 in Appendix A). Five soil 
samples, collected from the 0- to 1-foot, the 8- to 10-foot, the 18- to 20-foot, the 28- to 30-foot, 
and the 38- to 40-foot intervals from each boring, were analyzed for VOCs, SVOCs, TPH
DRO, and TRPH. 

45.4.5.3 Data Gaps 

The data collected during this investigation, in conjunction with data collected previously, was 
sufficient to perform human health and ecological risk evaluations and to evaluate the results of 
the vadose zone fate and transport modeling. Therefore, no data gaps existed. 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM96021nnlhswa_nfraplrev1\nfrap1 s45.docl 11-Jul-00 /OMA 4 5-7 



SECTIIIFORTY-FIVE 

45.4.5.4 Results and Conclusions 

SD-11, Engine Test Cell Area 
lSWMUs 86, 81, 88, 89, and 901 

No VOCs and only two low-level concentrations of SVOCs were detected in the samples 
analyzed as part of the CMS. The analytical results from this investigation are shown in Tables 
45-4a and 45-4b in Appendix B. As shown in Table 45-4c in Appendix B, these results were 
compared to the corresponding MSSLs. 

Results of the human health and ecological risk evaluations indicated that there was minimal risk 
to human health and the environment based on the maximum detected concentrations of COCs in 
the soil at SD-11. In addition, results of the vadose zone fate and transport modeling showed, 
assuming sorption, dispersion and biodegradation occurred, that the COCs would not reach 
groundwater above the maximum allowable concentrations for drinking water. The risk 
evaluations, combined with the modeling, were used to determine that the NF A alternative 
would be protective of human health and the environment at the lowest cost. 

45.5 SITE CONCEPTUAL MODEL 

45.5.1 Nature and Extent of Contamination 

The Phase III RFI sampling results confirmed that contamination at SD-11 was mainly confined 
to surface and near surface soils. In addition, the vertical distribution of site contaminants 
appears to be well defined and potential impacts to site groundwater are considered low. 

45.5.2 Environmental Fate 

Contaminants encountered at SD-11 could potentially migrate into other environmental media 
through any of several transport mechanisms. The mechanisms include: air - volatilization of 
organics and movement within soil gas or the atmosphere, and wind transport of contaminants 
off site; leaching- through the vadose zone; and groundwater- movement via groundwater 
flow. 

Organic compounds are likely to be moderately to highly mobile in subsurface soil and are not 
likely to persist for long periods of time due to high vapor pressures, high volatilization 
potentials, and high biodegradation rates. 

Benzo(a)pyrene was used as the indicator chemical during the vadose zone contaminant fate and 
transport modeling at SD-11, since this was the only compound detected above the MSSLs (at a 
maximum concentration of 0.270 mg/kg). Based on the modeling results, the initial leachate 
concentration for benzo(a)pyrene was calculated to be 0.00066 mg/L. Multiplying this 
concentration by an attenuation factor of 3, 700 yielded a predicted concentration at the bottom of 
the vadose zone of 1.8 x 10-7

. Even without accounting for the initial groundwater mixing, 
which would lower the results by an order of magnitude, the model-predicted value falls below 
the USEPA Region VI tap water MSSL of9.2 x 10-6 and the MCL of0.0002 mg/L for 
benzo(a)pyrene. Biodegradation would be expected to further reduce the concentration at the 
bottom of the vadose zone to 0.0. 
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45.6 SITE ASSESSMENTS 

45.6.1 Summary 

SD-11, Engine Test Cell Area 
lSWMUs 86, 87, 88, 89, and 901 

Neither the BRA nor the CMS found any reason to expect elevated levels of risk at SD-11. 

45.6.2 Screening Assessments 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 

quantitative characterization of risk at the SD-11 SWMUs. The Phase III RFI included a risk 

evaluation to further evaluate whether a significant release had occurred at any of the SD-11 

SWMUs. 

45.6.2.1 Human Health 

All validated VOCs that were detected and not dismissed as laboratory contaminants, and all 

validated metals detected in concentrations that exceeded the background levels (W-C 1997a), 

were considered COCs for the BRA. 

COPCs, all detected organics that were not considered laboratory contaminants, and all detected 

metals that exceeded background levels (W-C 1997a) were compared to USEPA Region VI 

Residential MSSLs during the risk screening portion of the CMS. Based on the comparisons 

only one compound, benzo(a)pyrene, was considered a COC. 

45.6.2.2 Ecological 

Metals that exceeded the background levels (W-C 1997a), including cadmium, chromium, 

cobalt, lead, and zinc, were considered the only ecological COCs for the BRA. 

Based on exceedance ofbackground levels (W-C 1997a) and potential for biomagnification, 

aluminum, chromium, and vanadium were considered the only ecological COCs for the CMS. 

45.6.3 Risk Assessments 

The BRA portion of the RI included a human health and ecological risk assessment using the 

COCs for SD-11. The CMS also included a human health and ecological risk assessment based 

on the results of the Phase III RFI and CMS field investigations. 

45.6.3.1 Human Health 

The BRA portion of the RI found that the average exposures and RME for all hazard indices for 

subchronic and chronic exposures to site COCs fell below the USEP A's level of concern (1.0) 

for noncarcinogenic effects. This indicated that no unacceptable risk of noncarcinogenic effects 

was expected at SD-11 based on the results of the BRA. 

The BRA portion of the RI also found that the total carcinogenic risk (i.e., the risk for all 

pathways combined) for average and RME exposures at SD-11 fell below the USEPA's target 
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SD-11, Engine Test Cell Area 

lSWMUs 86, 87, 88, 89, and 901 

risk range of 1 X 10-4 to 1 X 1 o-6 for Superfund sites (USEP A 1989). This indicated that no 
unacceptable risk of carcinogenic effects was expected at SD-11 based on the results of the BRA. 

The maximum concentration of lead detected within the SD-11 risk assessment area fell below 
the applicable USEP A interim guidance for soil lead cleanup levels at Superfund sites. In 
addition, the estimated ambient air concentrations of lead at SD-11 fell below the USEP A 
background concentration of 0.200 Jlg/mg3

. Therefore, no unacceptable risk was expected due to 
the presence of lead at SD-11 based on the results of the BRA. 

After the COPCs had been compared to the corresponding MSSLs, an SSTL was calculated for 
the lone COC, benzo(a)pyrene, using the RBCA Tool Kit for Chemical Releases developed by 
Groundwater Services, Inc. (GSI 1999). 

45.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the maximum metal 
concentrations detected at SD-11 during the RI, and based on the calculated toxicity values for 
incidental soil ingestion, none of the COC metals posed a significant risk to small mammalian 
populations or other biota. 

Based on the conservative estimation of exposures and effects to biota, there appears to be only 
one issue regarding ecological risk within SD-11: direct soil ingestion of aluminum to 
omnivorous birds. However, the soil ingestion rates were intentionally overestimated and 
aversion to aluminum-tainted soil is probable, so the suggested risks are most likely 
insignificant. 

45.6.4 Other Applicable Assessments 

45.6.4.1 Surface Water 

SD-11 contained no surface water. 

45.6.4.2 Groundwater 

The groundwater sample collected from Production Well No.9 was found to contain an 
insignificant concentration of one VOC at a level below the RBC, and insignificant 
concentrations of four metals below the corresponding background levels (W-C 1997a) and/or 
RBCs. 

45.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 5114 included a detached 100-gallon oil UST. This tank was removed along with the 
unit and associated leach field in 1994. 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM96021nnlhswa_ nfraplrev1\nfrap1 s45.docl 11-Jul-00 /OMA 4 5-1 0 



SECTIIIIFOR TY-FIVE 

45. 6.4.4 Other 

SD-11, Engine Test Cell Area 
lSWMUs 86, 87, 88, 89, and 901 

No other assessments have been conducted in the area of SD-11. 

45.7 NO FURTHER ACTION PROPOSAL 

45.7.1 Rationale 

Based on the conclusions reached in the Phase III RFI and the CMS, NF A has been 
recommended for SD-11. 

45.7.2 Criterion 

SD-11 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIIIFO R TY -SIX SWMU 91, Recovered Fuel Tank No. 5114 

46.1 SUMMARY 

An RFA (A.T. Kearney 1987) misidentified the suspected SWMU 91 location as having an 
aboveground storage tank for fuel recovered from OWS No. 5114 (SWMU 86). The tank was 
actually a 5,000-gallon aboveground JP-4 bulk storage tank for Test Stand No. 5114. The tank 
was removed in 1988 when the test stand was demolished. Because the bulk storage tank was 
never used for the management of wastes, it was not a SWMU. Storage tanks are not included in 
the definition of a SWMU as defined in the following excerpt from the RF A Guidance: "The 
definition does not include ... units in which wastes have not been managed (e.g., product 
storage areas)." 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

46.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

46.2.1 Site Description 

Refer to summary in Section 46.1 above. 

46.2.2 Operational History 

Refer to summary in Section 46.1 above. 

46.3 LAND USE 

46.3.1 Current 

Refer to summary in Section 46.1 above. 

46.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the area misidentified as SWMU 91 
was never used for the management of wastes. Use classification will continue to remain 
industrial in nature. 

46.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 91 have been performed. 

46.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 91 has never been the subject of a conceptual model. 
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46.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 91. 

46.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 91. 

46.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 91. 

46.6.3 Other Applicable Assessments 

46.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 91. 

46.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 91 contained no means for groundwater discharges to occur. 

46.6.3.3 Underground Storage Tanks (USTs) 

The bulk, aboveground storage tank misidentified as SWMU 91 was removed in 1988 when the 
associated test stand was demolished. 

46.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 91. 

46.7 NO FURTHER ACTION PROPOSAL 

46.7.1 Rationale 

Because SWMU 91 was never used for the management of waste, NFA is recommended for 
SWMU91. 

46.7.2 Criterion 

SWMU 91 is proposed for NFA based on NMED NFA Criterion 2: This SWMU has never been 
used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA solid 
waste or hazardous wastes and/or constituents or other CERCLA hazardous substances. 
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46.1 SUMMARY 

An RFA (A.T. Kearney 1987) misidentified the suspected SWMU 91 location as having an 
aboveground storage tank for fuel recovered from OWS No. 5114 (SWMU 86). The tank was 
actually a 5,000-gallon aboveground JP-4 bulk storage tank for Test Stand No. 5114. The tank 
was removed in 1988 when the test stand was demolished. Because the bulk storage tank was 
never used for the management of wastes, it was not a SWMU. Storage tanks are not included in 
the definition of a SWMU as defined in the following excerpt from the RF A Guidance: "The 
definition does not include ... units in which wastes have not been managed (e.g., product 
storage areas)." 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

46.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

46.2.1 Site Description 

Refer to summary in Section 46.1 above. 

46.2.2 Operational History 

Refer to summary in Section 46.1 above. 

46.3 LAND USE 

46.3.1 Current 

Refer to summary in Section 46.1 above. 

46.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the area misidentified as SWMU 91 
was never used for the management of wastes. Use classification will continue to remain 
industrial in nature. 

46.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as SWMU 91 have been performed. 

46.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 91 has never been the subject of a conceptual model. 
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46.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 91. 

46.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 91. 

46.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 91. 

46.6.3 Other Applicable Assessments 

46.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 91. 

46.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 91 contained no means for groundwater discharges to occur. 

46.6.3.3 Underground Storage Tanks (USTs) 

The bulk, aboveground storage tank misidentified as SWMU 91 was removed in 1988 when the 
associated test stand was demolished. 

46.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 91. 

46.7 NO FURTHER ACTION PROPOSAL 

46.7 .1 Rationale 

Because SWMU 91 was never used for the management of waste, NFA is recommended for 
SWMU91. 

46.7.2 Criterion 

SWMU 91 is proposed for NFA based on NMED NFA Criterion 2: This SWMU has never been 
used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA solid 
waste or hazardous wastes and/or constituents or other CERCLA hazardous substances. 
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47.1 SUMMARY 

SWMU 93, OWS No. 5121, has been listed as an Appendix III site. A Phase I RFI ofthe 
Appendix III sites (W-C 1994a) found elevated levels of four organic compounds and one metal 
in the area ofSWMU 93. The Phase I RFI report recommended conducting a BRA at this site 
using available data. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 
ecological risks due to chemical releases were expected at this SWMU. Based on this, the BRA 
recommended NFA for SWMU 93. 

A Phase II RFI of the Appendix III sites (W -C 1997 d) also found elevated levels of organic 
compounds and metals in the area of this SWMU. However, the report documenting this 
investigation noted that none ofthe concentrations of metals or organics exceeded the USEPA 
Region III RBCs for residential soil (USEPA 1994). The Phase II RFI report recommended no 
further investigation at this site. 

The conclusions reached in the BRA and the Phase II RFI are consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

47.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

47.2.1 Site Description 

This SWMU was formerly located beneath the hush house portion of Building 5123, a jet engine 
test facility. The OWS, which consisted of a two-compartment underground unit with a detached 
1 00-gallon oil storage tank, had been located on the east side of former Power Check Pad No. 
5121 (Figure 47-1 in Appendix A). The unit received waste wash water from aircraft engine 
testing and maintenance operations. Recovered oils were stored in the 1 00-gallon tank and the 
wastewaters were discharged to a leach field located approximately 40 feet to the east of the 
ows. 

47.2.2 Operational History 

OWS No. 5121 was active from approximately 1957 to 1988. In 1988, the unit and the 
associated leach field were removed during the demolition of Building 5121. This building was 
then replaced with Building 5123, which was constructed atop the former location ofOWS 
No. 5121. 

47.3 LAND USE 

47.3.1 Current 

The OWS and the associated leach field no longer exist. Building 5123, which sits atop the 
former location of SWMU 93, is currently used for the testing of jet engines from fighter aircraft. 
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47.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, OWS No. 5121 and the associated leach 
field no longer exist. Use classification will continue to remain industrial in nature. 

47.4 INVESTIGATIVE ACTIVITIES 

47.4.1 Summary 

A Phase I RFI ofthe Appendix III sites (W-C 1994a) found elevated levels of four organic 
compounds and one metal in the area ofSWMU 93. A BRA ofthe Appendix III SWMUs (W-C 
1994b) found that no unacceptable human health or ecological risks due to chemical releases are 
expected at this SWMU. A Phase II RFI of the Appendix III sites (W-C 1997d) also found 
elevated levels of organic compounds and metals in the area of this SWMU, but none of the 
detected concentrations exceeded the corresponding RBCs. 

47.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs- Phase I 

47.4.2.1 Non-Sampling Data Collection 

The Phase I RFI was purely a field investigation and data collection effort. However, a BRA, 
performed using the results of the Phase I RFI, is discussed as Investigation #2 in Section 47.4.3 
below. 

47.4.2.2 Sampling Data Collection 

Three 60-foot borings were installed at locations as close as possible to the OWS and the leach 
field during the Phase I RFI (boring locations are shown in Figure 4 7-1 in Appendix A). Soil 
samples were collected from the 1.5- to 3.5-foot, 4- to 6-foot, 8- to 10-foot, 18- to 20-foot, 28- to 
30-foot, 38- to 40-foot, 48- to 50-foot, and 58- to 60-foot depth intervals to characterize the 
vertical distribution of potential contaminants. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Surficial samples 
were collected from the 0.2- to 0.5-foot depth interval to provide surface soil data for risk 
assessment purposes. Twenty-seven soil samples were sent for chemical analyses. 

47.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 
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47.4.2.4 Results and Conclusions 

Four organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 

indeno(1,2,3-cd)pyrene) and one metal (barium) were found at levels exceeding the 

corresponding RBCs. The highest concentrations of organics were detected in near-surface 

samples. The highest concentration of barium was detected at 28 feet. The vertical extent of 

contamination was characterized by the soil borings. The analytical results from this 

investigation are shown in Tables 47-la and 47-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The Phase I RFI recommended completing a BRA for SWMU 93. 

47.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs

Phase I 

47.4.3.1 Non-Sampling Data Collection 

No additional data was collected as part of the BRA. However, a human health and ecological 

risk assessment that considered both present and future potential receptors, and all appropriate 

exposure pathways, was performed on the data collected during the Phase I RFI. 

47.4.3.2 Sampling Data Collection 

No data was collected during the BRA. 

47.4.3.3 Data Gaps 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 

BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 

Phase I RFI and the BRA. Therefore, no data gaps existed. 

47.4.3.4 Results and Conclusions 

Potential receptors at SWMU 93 for human health risks included occupational workers, 

hypothetical future construction workers, and hypothetical future trespassers. The receptors 

were assumed to be exposed to soil via ingestion, dermal contact, and inhalation pathways. The 

maximum potential excess human risk at SWMU 93 was 2 x 10-7 for occupational workers. The 

primary contributor to the risk was ingestion of P AHs in surface soils. This level fell below the 

USEPA's target risk range of 1 x 1 o-6 to 1 x 1 o-4 for risk from releases at hazardous waste sites, 

thus indicating that no unacceptable risk was expected. The concentrations of COCs identified 

during the BRA are shown in Table 47-2a and 47-2b in Appendix B. A summary ofhuman 

health risks at SWMU 93 are shown in Table 47-2c in Appendix B. 
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Results of the ecological risk assessment showed that there is a low potential for risk to predatory 
birds (i.e., the Northern Harrier) from SWMU-related chemicals. However, this risk is most 
likely insignificant because the SWMU 93 area represents only a very small percentage of the 
birds' hunting range. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended at this 
SWMU. 

47.4.4 Investigation #3: RFI, Appendix Ill SWMUs- Phase II 

47.4.4.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to further characterize the nature and extent of 
contamination in the area ofSWMU 93. In addition, the Phase II include_g a risk screening to 
verify whether the recommendation for NFA based on the BRA was appropriate for SWMU 93. 

47.4.4.2 Sampling Data Collection 

Three soil borings were installed during the Phase II RFI (boring locations are shown in Figure 
47-1 in Appendix A). One boring was drilled near the northwest comer of Building 5123, the 
second boring was drilled near the southeast comer of Building 5123, and the third boring was 
drilled immediately south of Building 5123. Each boring was drilled and sampled to a maximum 
depth of 10 feet. The boring locations were chosen to further assess the lateral presence and 
extent of site-related soil contaminants. 

Surface soil samples from all borings were collected from 0 to 2 feet. All three borings were 
also sampled at intervals of 3 to 5 and 8 to 10 feet. Nine soil samples were analyzed for the 
following target analytes: VOCs, SVOCs, total TAL metals, and TRPH. 

47.4.4.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and conduct a risk screening at this SWMU. There were no sampling issues 
associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable for determining the nature and extent of contamination in the area of 
SWMU 93, and for completing the human health risk screening. Therefore, no data gaps existed. 

47.4.4.4 Results and Conclusions 

Three organic compounds and two metals detected during the Phase II RFI exceeded the levels 
detected during the Phase I RFI. However, none of the organics or metals exceeded the 
corresponding RBCs. The analytical results from this investigation are shown in Tables 47-3a 
and 47-3b in Appendix B. 
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The Phase II sampling results confirmed that contamination at SWMU 93 was mainly confined 

to surface and near surface soils. In addition, the vertical distribution of site contaminants 

appears to be well defined, and potential impacts to site groundwater are considered low. 

Because there were no unacceptable health risks associated with SWMU 93, the Phase II RFI 

recommended that no further investigation was necessary for this SWMU. 

47.5 SITE CONCEPTUAL MODEL 

47.5.1 Nature and Extent of Contamination 

The Phase I and Phase II RFis conducted at SWMU 93 found organic compounds and metals at 

levels of potential concern. Six borings (three to a depth of 10 feet and three to a depth of60 

feet) were installed during the two phases of investigation to effectively delineate and 

characterize the horizontal vertical extents of contamination. The highest-concentrations of 

organics were detected in near-surface samples. The highest concentration of barium was 

detected at the 28-foot depth interval. 

Groundwater at SWMU 93 was not investigated because the potential impacts to groundwater 

were considered minimal. The potential was considered minimal since the depth to groundwater 

is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath the SWMU. 

47.5.2 Environmental Fate 

Contaminants encountered at OWS No. 5121 could potentially migrate into other environmental 

media through any of several transport mechanisms. The mechanisms include: air

volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 

contaminants off site; leaching - through the vadose zone; and groundwater- movement via 

groundwater flow. 

Based on the general subsurface characteristics at SWMU 93, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. The potential for metals to precipitate in the subsurface, 

thus limiting downward migration in the vadose zone, is evidenced by the caliche layers 

encountered in the borings drilled during the IRP Phase II, the RFI, and the Phase II RFI. 

VOCs are likely to be relatively to highly mobile in subsurface soil and are not likely to persist 

for long periods of time due to high vapor pressures, high volatilization potentials, and high 

biodegradation rates. 
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47.6 SITE ASSESSMENTS 

47.6.1 Summary 

A BRA was conducted based on the results of the Phase I RFI for SWMU 93. Based on the 

results of the BRA, no unacceptable human health or ecological risks due to chemical releases 

were expected from this SWMU. Therefore, NFA was recommended for SWMU 93. 

The Phase II RFI also included a risk screening that was completed to verify that the analytical 

results of this investigation corresponded to the results of the Phase I RFI, and to verify that the 

NF A recommendation is appropriate for SWMU 93. 

47.6.2 Screening Assessments 

47.6.2.1 Human Health 

The first step in the risk screening was to compare the maximum detected Phase II 

concentrations to the maximum detected Phase I concentrations. The comparison evaluated 

whether the extent of contamination and potential risk had been adequately defined by the 

Phase I RFI, and assessed whether the NF A recommendation was appropriate. 

The maximum detected Phase II concentrations that exceeded the maximum detected Phase I 

concentrations were compared to highly conservative USEP A Region III RBCs for residential 

soil (USEPA 1994). The purpose ofthis comparison was to evaluate whether the concentrations 

detected during the Phase II posed a significant human health risk (i.e., whether the potential risk 

at SWMU 93 is higher than predicted by the Phase I BRA). Region III RBCs were selected for 

the comparison because they were comprehensive, current, and derived using accepted risk 

assessment methodologies. 

None of the maximum detected Phase II concentrations found to exceed the maximum detected 

Phase I concentrations also exceeded the corresponding RBCs. Therefore no unacceptable 

human health risks are expected from SWMU 93. 

47.6.2.2 Ecological 

An ecological risk screening was not included as part of the Phase II RFI. However, the 

analytical results and the human health risk screening results from the Phase II generally 

corresponded to the analytical results of the Phase I and the human health risk assessment results 

of the BRA, respectively. Based on this, results of an ecological risk screening using the results 

of the Phase II investigation, had such a screening been conducted, were expected to correspond 

to the ecological risk assessment results of the BRA. 
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47.6.3 Risk Assessments 

47.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included occupational workers, 
hypothetical workers performing intrusive actions, and hypothetical trespassers. Based on site 
conditions at SWMU 93, the most significant exposure pathways included inhalation of fugitive 
VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal absorption 
of chemicals from soil. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
exposures at SWMU 93 fell below the USEPA's target risk range (1.0 X 1 0"4 to 1.0 X 1 0"6

). This 
indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected at 
SWMU93. 

47.6.3.2 Ecological 

The ecological risk assessment portion of the BRA focused on the potential for adverse effects to 
occur to selected indicator species (chemical receptors) from environmental stressors (COCs). 
Potential risk from contaminants in soil to biota was considered greatest through indirect 
exposure of predatory birds (i.e., the robin) to SWMU-related chemicals bioaccumulated in the 
birds' prey (earthworms, etc.) that inhabits SWMU 93. 

The ecological risk assessment found a low potential for risk to predatory birds from SWMU
related chemicals (i.e., selenium). However, this risk is most likely insignificant because the 
SWMU 93 area represents only a very small percentage of the predatory birds' hunting range. 

47.6.4 Other Applicable Assessments 

47.6.4.1 Surface Water 

SWMU 93 contained no surface water. 

47.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

47.6.4.3 Underground Storage Tanks (USTs) 

OWS No. 5121 included a detached 100-gallon oil UST. This tank was removed along with the 
unit and associated leach field in 1988 during the demolition of Building 5121. 

47.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 93. 
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47.7 NO FURTHER ACTION PROPOSAL 

47.7.1 Rationale 

Based on the conclusions reached in the BRA and the Phase II RFI, NF A has been recommended 
forSWMU93. 

47.7.2 Criterion 

SWMU 93 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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48.1 SUMMARY 

SWMU95, 
Nonheast Stormwater Drainage Area 

SWMU 95, the Northeast Stormwater Drainage Area, has been listed as an Appendix I SWMU. 
This SWMU is an open drain, approximately 40 feet wide, that receives water from several OWS 
units and storm water runoff from runways in the east-central portion of Cannon AFB. 

The Final IRP RI of the Northeast Stormwater Drainage Area (Walk, Haydel 1990) included 
drilling and sampling of 11 soil borings in the area ofSWMU 95. Barium and selenium were 
detected in several of the samples at slightly elevated concentrations exceeding the area 
background levels. However, these elevated concentrations were all within the ranges typical of 
area soils. Therefore, the RI concluded that "no adverse impact to public health or the 
environment is expected from (SWMU 95) conditions," (Walk, Haydel1990). 

In addition, a RFI Field Sampling Plan (Lee Wan 1990), which agreed with the conclusions in 
the RI and did not propose any additional sampling, was accepted by USEP A. 

An RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended NFA under RCRA for SWMU 95. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria and to proposed RCRA action levels, or by calculating site-specific health risks. The 
BRA concluded that potential impacts to human health and the environment were insignificant at 
SWMU95. 

The conclusions reached in the RI report and the BRA were consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

48.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

48.2.1 Site Description 

The Northeast Stormwater Drainage Area at Cannon AFB is a shallow, open ditch that begins 
near the end of the northeastern runway, Runway 4/22, and extends to the southeast under an 
access road before emptying into to an open field. The northwest end of the ditch is marked by a 
concrete culvert and is surrounded by heavy vegetation. The drainage ditch is approximately 40 
feet wide and runs for approximately 550 feet until it reaches the field (Figures 48-1 ). 

48.2.2 Operational History 

SWMU 95 began receiving stormwater runoff from the runways in approximately 1953. The 
OWS units were installed in 1969 (USAF 1990). 
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48.3 LAND USE 

48.3.1 Current 

SWMU95, 
Nonheast Stormwater Drainage Area 

SWMU 95, the Northeast Stormwater Drainage Area, is currently operational and continues to 
transport stormwater. Land use in the area is classified as airfield/industrial. 

48.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system ofthe United States; therefore, the facility 
will remain active for the foreseeable future. In addition, land use in the area of SWMU 95 will 
continue to remain airfield/industrial in nature. 

48.4 INVESTIGATIVE ACTIVITIES 

48.4.1 Summary 

The Final IRP RI of the Northeast Stormwater Drainage Area (Walk, Haydel1990) included 
drilling and sampling of 11 soil borings in the area of SWMU 95. The RI concluded that "no 
adverse impact to public health or the environment is expected from (SWMU 95) conditions," 
(Walk, Haydel1990). 

A RFI Field Sampling Plan (Lee Wan 1990) agreed with the conclusions in the RI and did not 
propose any additional sampling. 

Soil borings were drilled and surface samples were collected during the RI conducted at 18 
IRP/SWMU sites in 1991 (W-C 1992). 

48.4.2 Investigation #1: Installation Restoration Program (IRP) Phase II 

48.4.2.1 Non-Sampling Data Collection 

The IRP Phase II was purely a field investigation and data collection effort. Therefore, non
sampling data was not collected during this investigation. 

48.4.2.2 Sampling Data Collection 

The IRP Phase II was completed at SWMU 95 because small amounts of oils, greases and 
alkaline-based cleaning compounds may have been contained in the water received at the 
Northeast Stormwater Drainage Area. As part of this investigation, 11 borings were drilled and 
soil samples were collected to maximum depths ranging from 5 to 61.5 feet. Boring locations 
are illustrated in Figure 48-1 in Appendix A. Soil samples from each boring were analyzed for 
total metals, EP toxicity characteristics, volatile organics, and base/neutral organics. 
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48.4.2.3 Data Gaps 

SWMU95, 
Nonheast Stormwater Drainage Area 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the IRP Phase II. Based on the findings of this investigation, the report concluded that no further 
investigation was warranted for the Northeast Stormwater Drainage Area. 

48.4.2.4 Results and Conclusions 

Long chain organics (heptanes to heptadecanes) were detected at depths ranging from 0 to 3 feet in a boring located at the northwest end of SWMU 95, near the concrete culvert. However, the concentrations of these compounds diminished with depth and were not found to have migrated with the flow of the drainage area. Analytical results are presented in Table 48-1 a in 
Appendix B. 

Selenium and barium were detected above background concentrations, but the concentrations were all within ranges typical of area soils. In addition, the distribution of these metals did not reflect trends typically associated with contamination. Analytical results are presented in Table 48-1 b in Appendix B. 

Groundwater was not investigated in this phase of the investigation because the potential impacts to groundwater were considered minimal. The potential was considered minimal since the depth to groundwater is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being transported significantly in a vertical direction beneath the SWMU. 

Based on the results ofthe Phase II, the report concluded that no further investigation was warranted for SWMU 95. 

48.4.3 Investigation #2: Remedial Investigation (RI) of 18 IRPISWMU Sites 

48.4.3.1 Non-Sampling Data Collection 

In addition to the field investigation and data collection effort, the RI also included the 
performance of a BRA on the analytical data from SWMU 95. The BRA is addressed as 
Investigation #3 in Section 48.4.4 below. 

48.4.3.2 Sampling Data Collection 

Two soil borings were drilled and samples were collected for chemical and geotechnical analyses during the RI (Figure 48-1 ). Subsurface soil samples were collected from the borings to maximum depth intervals of 10 feet. The boring locations and total depths were chosen to evaluate the nature and extent of potential hazardous contaminants in the area upstream of SWMU 95, based on the results of the IRP Phase II. Samples were selected for analyses from varying depth intervals to provide a cross-section profile of the Northeast Stormwater Drainage Area. 
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SWMU95, 

Nonheast Stormwater Drainage Area 

Soil samples were collected at depth intervals ofO to 0.5, 2 to 4, 4 to 6, 6 to 8, and 8 to 10 feet in 
each boring. The samples were analyzed for one or more of the following: TCL VOCs, SVOCs, 
TAL metals, and TPH. In addition, samples were also collected from 0 to 2 feet in each location 
for geotechnical gradation analysis. 

Two additional borings were drilled and sampled at locations near the two previous borings 
(Figure 48-1) after the laboratory missed the holding times for several of the original samples. 
Samples were collected at depth intervals of 0 to 0.5, 2 to 4, 4 to 6, and 8 to 10 feet from one 
boring, and at depth intervals of 0 to 0.5, 4 to 6, and 8 to 10 feet from the other boring. The 
samples were analyzed for one or more of the following: TCL VOCs, SVOCs, and TPH. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

48.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

48.4.3.4 Results and Conclusions 

No VOCs or SVOCs were detected above the corresponding CRQLs in any of the samples 
analyzed, except for acetone. However, acetone is a common laboratory contaminant, and at 
least the highest detection was most likely due to laboratory contamination. TPH was detected in 
near-surface samples at a maximum concentration of 1,060 mg/kg, and was not detected in 
subsurface samples below a maximum depth of 2 feet. 

Elevated concentrations of 10 metals (barium, cadmium, chromium, cobalt, copper, iron, lead, 
mercury, nickel, and zinc) were also detected in the samples analyzed. However, only 
concentrations of two metals (lead and zinc) collected from one near-surface sampling location 
exceeded established background levels (W-C 1997a). The analytical results from this 
investigation are presented in Tables 48-2a and 48-2b. 

The conclusions reached in the RI of 18 IRP/SWMU sites were based on the results of the BRA, 
and are discussed below. 

48.4.4 Investigation #3: Baseline Risk Assessment (BRA) of 18 IRP/SWMU sites 

48.4.4.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 
ecological risk assessment that considered both present and future potential receptors and all 
appropriate exposure pathways was performed on the data collected during the RI. 
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48.4.4.2 Sampling Data Collection 

SWMU95, 
Nonheast Stormwater Drainage Area 

No data was collected during the BRA. However, the BRA was included in the RI report. The 
RI was addressed as Investigation #2 in Section 48.4.3 above. 

48.4.4.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

48.4.4.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization of risk at SWMU 95. The major and complete exposure pathways 
included incidental soil ingestion, dermal contact, and inhalation of fugitive VOCs and 
particulates. Future potential construction workers performing intrusive actions and hypothetical 
future residents dwelling on the area of this SWMU were considered potential receptors for these 
exposure pathways. For the purposes of the BRA, hazards and risks were combined across 
exposure pathways. 

The COCs identified for SWMU 95 were lead and zinc (Table 48-3a). As shown in Table 48-3b, 
the average exposures and RME for all hazard indices for subchronic and chronic exposures to 
site COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. This 
indicated that no unacceptable risk of noncarcinogenic effects was expected at SWMU 95. 

Carcinogenic risks are also presented in Table 48-3c. The total carcinogenic risk (i.e., the risk 
for all pathways combined) for average exposures and RME at SWMU 95 fell below the 
USEPA's target risk range of 1 x 10-4 to 1 x 10-6 (EPA 1989). 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMUs addressed 
by the RI report. The ecological risk assessment addressed each chemical that was detected in 
the soils at Cannon AFB at concentrations determined to exceed background levels (W -C 
1997a). However, neither lead nor zinc, the COCs discussed in the ecological risk assessment 
that were also detected at SWMU 95, are thought to bioaccumulate through the food chain to 
concentrations that would pose a risk to raptors, one potential ecological receptor. In addition, 
the toxicity values for incidental soil ingestion of lead and/or zinc by a mouse (the other potential 
ecological receptor for SWMU 95) did not pose a risk to populations of small mammals. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NFA was recommended for this 
SWMU. 
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48.5 SITE CONCEPTUAL MODEL 

SWMU95, 
Nonheast Stormwater Drainage Area 

48.5.1 Nature and Extent of Contamination 

Lead and zinc were considered the COCs in the subsurface soils at this SWMU. 

48.5.2 Environmental Fate 

Based on site conditions at SWMU 95, applicable exposure pathways include inhalation of 
fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal 
absorption of chemicals from soil. All hazard indices for subchronic and chronic exposures to 
site COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. In 
addition, the total carcinogenic risk for workers and future residents at SWMU 95 fell below the 
target risk range. The BRA indicated that no unacceptable risk was expected at SWMU 95. 

Potential risks from the COCs in soil to biota were determined to be absent (zero), and it was 
determined that the site does not pose a risk to small mammalian populations. Groundwater at 
Cannon AFB has been located at a depth greater than 250 feet; as such, this SWMU contained no 
means for groundwater discharges to occur, and thus no risk of exposure via the groundwater 
pathway. 

48.6 SITE ASSESSMENTS 

48.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 95. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NF A was recommended for SWMU 95, with respect to RCRA. 
However, under the National Pollutant Discharge Elimination System effluent sampling may be 
required at SWMU 95 in the future. 

48.6.2 Screening Assessments 

48.6.2.1 Human Health 

The COPCs identified for SWMU 95 included metals and organics. These chemicals were 
initially screened by comparing their detected concentrations to RFI criteria and proposed RCRA 
action levels. The comparison identified lead and zinc as COCs. All COCs were subjected to a 
quantitative characterization of risk. 

48.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels. 
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SWMU95, 

Nonheast Stormwater Drainage Area 

The comparison identified lead and zinc as COCs. All COCs were subjected to a quantitative 
characterization of risk. 

48.6.3 Risk Assessments 

48.6.3.1 Human Health 

The potential receptors for human health risks included future construction workers and future 
potential residents at the SWMU. Potential residents were included as receptors despite the fact 
that the area of SWMU 95 is a natural drainage channel, and as such is unlikely to become the 
location of a residential area. Trespassers and off-site residents/workers were eliminated because 
of the low frequency and duration of exposure associated with these potential receptors. 

Based on site conditions at SWMU 95, the most significant exposure pathways included 
inhalation of fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion 
or dermal absorption of chemicals from soil. Human receptors for this pathway were identified 
as adult, general-duty or ground maintenance and intrusive construction workers, and as adult 
and child future residents. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
workers at SWMU 95 was below the target risk range. This indicated that no unacceptable risk 
of noncarcinogenic or carcinogenic effects was expected at SWMU 95. 

48.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Neither of the two COCs identified at 
SWMU 95 and addressed by the RI posed a significant risk to raptors or to small mammalian 
populations. Based on the results ofthe BRA, NFA was recommended for SWMU 95. 

48.6.4 Other Applicable Assessments 

48.6.4.1 Surface Water 

SWMU 95 is a shallow, open ditch, and as such surface water accumulates intermittently due to 
stormwater runoff. 

48.6.4.2 Groundwater 

Groundwater at SWMU 95 has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

48.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 95. 
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48. 6.4.4 Other 

SWMU95, 
Nonheast Stormwater Drainage Area 

No other assessments have been conducted in the area ofSWMU 95. 

48.7 NO FURTHER ACTION PROPOSAL 

48.7.1 Rationale 

Based on the conclusions reached in the RI and the BRA, NF A has been recommended for 

SWMU95. 

48.7 .2 Criterion 

SWMU 95 is proposed forNFA based on NMED NFA Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 

available data has indicated that the contaminants present pose an acceptable level of risk under 

current and projected future land use. 
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49.1 SUMMARY 

SWMU 96, the Old Entomology Rinse Area, has been listed as an Appendix I site. The IRP 
Phase II investigation (Radian 1986) for the Old Entomology Rinse Area investigated potential 
soil contamination in the area of SWMU 96. The IRP Phase II detected potentially significant 
concentrations of pesticides and herbicides in samples collected from two soil borings. 

An IRP Phase IV-A investigation of the Old Entomology Rinse Area (Walk Haydel 1988) was 
completed to confirm and delineate the potential contamination detected in the area of 
SWMU 96 during the Phase II investigation. The Phase IV-A investigation, which was more 
extensive than the prior investigation, did not detect any herbicides and only detected pesticides 
at concentrations of potential concern in samples collected near the surface at SWMU 96. 

An RI included the collection and analysis of one surface soil sample and one groundwater 
sample (W-C 1992). The results of the chemical analyses detected pesticides in the surface soil 
sample at far lower concentrations than were detected during the IRP Phase IV-A investigation. 
In addition, the results of the analyses performed on the groundwater sample indicated that 
groundwater in the area of SWMU 96 had not been impacted by metals, pesticides, or PCBs. 

A BRA, completed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria and to proposed RCRA action levels, or by calculating site-specific health risks. The 
BRA concluded that potential impacts to human health and the environment were insignificant at 
SWMU96. 

A Supplemental RFI was also completed at SWMU 96 (W-C 1994c). This investigation 
included drilling and sampling one additional boring in the area of SWMU 96. Insignificant 
concentrations ofVOCs, pesticides, and metals were detected in the samples collected from this 
boring. 

Based on the conclusions reached in the RI in conjunction with the conclusions reached in the 
Supplemental RFI, the recommendation of a Class 3 modification to the Cannon AFB RCRA 
Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

49.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

49.2.1 Site Description 

The Old Entomology Rinse Area (SWMU 96) was located behind pesticide storage Building 
2160, which was abandoned in October 1983 and demolished in September 1984 (Figure 49-1 in 
Appendix A). The former location of SWMU 96 was in the east-central portion of Cannon AFB, 
north of the wastewater lagoons and west of Perimeter Road. During the site's use, pesticide and 
herbicide application equipment were cleaned in a sink located inside Building 2160. The sink 
drained into a 3-foot-square and 2-foot-deep pit at the rear of the building. The bottom of the pit 
was reportedly unlined and open to the soil (W-C 1992). 
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49.2.2 Operational History 

It is suspected that pesticide and herbicide application equipment were cleaned in a sink located 

inside Building 2160 which drained into a pit at the rear of the building. This operation is 

believed to have started in 1968, but may have begun earlier. This operation ceased at some 

point prior to Building 2160's abandonment in October 1983. Building 2160 was later 

demolished in September 1984. 

49.3 LAND USE 

49.3.1 Current 

The area surrounding SWMU 96 currently receives minimal usage. The closest facilities to this 

unit are the wastewater lagoons located approximately 150 feet to the south and the wastewater 

treatment plant located approximately 150 feet to the west. -

49.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, the area is currently vacant and 

unoccupied. Use classification will continue to remain industrial in nature. 

49.4 INVESTIGATIVE ACTIVITIES 

49.4.1 Summary 

The IRP Phase II investigation (Radian 1986) for the Old Entomology Rinse Area detected 

potentially significant concentrations of pesticides and herbicides in samples collected from two 

soil borings. 

The IRP Phase IV-A investigation, a more extensive investigation than the prior IRP Phase II, 

did not detect herbicides and only detected pesticides at concentrations of potential concern in 

samples collected near the surface at SWMU 96. 

The RI detected pesticides in a surface soil sample at lower concentrations than had been 

previously detected, and found that groundwater in the area of SWMU 96 had not been impacted 

by metals, pesticides, or PCBs. The BRA, completed using the results of the RI, concluded that 

potential impacts to human health and the environment were insignificant at SWMU 96. 

A Supplemental RFI detected insignificant concentrations ofVOCs, pesticides, and metals in the 

samples collected during this sampling event. 

Based on the conclusions reached in the RI in conjunction with the conclusions reached in the 

Supplemental RFI, NF A is warranted for SWMU 96, and this site should be removed from the 

Cannon AFB RCRA permit. 
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49.4.2 Investigation #1: Installation Restoration Program Phase 11-
Confirmation/Quantification, Stage 1 for the Old Entomology Rinse Area 

(SWMU 96) 

49.4.2.1 Non-Sampling Data Collection 

The IRP Phase II was purely a field investigation and data collection effort. Therefore, no 

sampling data was collected during this investigation. 

49.4.2.2 Sampling Data Collection 

The IRP Phase II of the Old Entomology Rinse Area was completed to investigate the potential 

percolation of pesticide waste into the site soils, given the proximity of a potable water well 

within 1,200 feet ofSWMU 96. Three borings were drilled, and subsurface soil samples were 

collected from depth intervals ranging from 2 to 63 feet and submitted [OF-chemical analyses 

(Figure 49-1 in Appendix A). Target analytes for the nine subsurface samples included 

purgeable halocarbons and aromatics, organophosphate and organochlorine pesticides, 

herbicides, arsenic, and mercury. 

49.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the IRP 

Phase II investigation. However, as discussed below, potentially significant concentrations of 

herbicides and pesticides were detected in a sample collected from the deepest interval (61.5 to 

62 feet) in one of the borings. This finding warranted additional investigation. 

49.4.2.4 Results and Conclusions 

None ofthe samples contained detectable concentrations ofpurgeable halocarbons or aromatics. 

None of the samples contained detectable concentrations of organophosphate pesticides. 

Detected organochlorine pesticides included 4,4' -DDD, 4,4' -DDE, 4,4' -DDT, dieldrin, and 

toxaphene. Two of the three samples found to contain pesticides were collected from depths of 

2 to 4 feet. However, the third sample was collected from a depth of 61.5 to 62 feet, an interval 

"in an unconsolidated, permeable sand unit below the caliche profile" (Radian 1986). 

The herbicide 2,4-D was detected in several samples. The highest concentration of2,4-D was 

also detected in the same sample collected from a depth of61.5 to 62 feet, an interval "in an 

unconsolidated, permeable sand unit below the caliche profile" (Radian 1986). 

Arsenic and mercury were each detected in several samples, but all detected concentrations 

corresponded to area background levels (W-C 1997a). The analytical results for this 

investigation are presented in Table 49-1 in Appendix B. 

Groundwater was not investigated in this phase of the investigation because the potential impacts 

to groundwater were considered minimal. The potential was considered minimal since the depth 
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to groundwater was greater than 250 feet at Cannon AFB, and the source of any contaminants 
present in the area of SWMU 96 was believed to be the disposal pit described above. 

The IRP Phase II Report postulated the wastewater treatment lagoons were a potential source of 
the deeper zone of herbicide and pesticide contamination. Despite that fact that the sample of 
concern was collected from a boring located upgradient from the lagoons, "there exists a nearly 
constant standing body of water, which could drive wastewater downward through the 
unsaturated sands and caliche downgradient from the (Old) Entomology Rinse Area" (Radian 
1986). 

49.4.3 Investigation #2: Installation Restoration Program Phase IV-A, Site 17, 
Environmental Assessment for the Old Entomology Rinse Area (SWMU 96) 

49.4.3.1 Non-Sampling Data Collection 

The IRP Phase IV -A was purely a field investigation and data collection effort. Therefore, no 
sampling data was collected during this investigation. 

49.4.3.2 Sampling Data Collection 

The IRP Phase IV-A was completed at SWMU 96 to confirm the results of the Phase II 
investigation and to further delineate the extent of any potential contamination. During the 
Phase IV-A, eight borings were drilled and sampled, four to depths of 50 feet and the other four 
to depths of 100 feet. Each boring was sampled from 0 to 10 feet at designated intervals, and at 
1 0-foot intervals thereafter. The soil samples were analyzed for herbicides and organochlorine 
pesticides. 

In addition, one groundwater monitoring well was installed and developed downgradient from 
the Old Entomology Rinse Area. The well was installed to a depth of 356 feet, an adequate 
depth to sample the groundwater in the area ofSWMU 96. However, due a lack of water 
production by the well, the well had to be developed using water under pressure, and a 
qualitative falling head test had to be performed to confirm that the well screen was not plugged. 
Based on the well's limited production, a groundwater sample was not collected for chemical 
analysis. 

49.4.3.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the IRP 
Phase IV-A investigation. Therefore, no data gaps existed after the completion of the Phase 
IV -A investigation. 

49.4.3.4 Results and Conclusions 

The Phase IV-A investigation detected no herbicides in any of the samples analyzed. In 
addition, the four pesticides (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and chlordane) detected during 
this investigation were found in samples collected from shallow depths. The concentrations of 
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pesticides diminished with depth; 2.6 ppm was the highest concentration detected, and 6 feet was 
the deepest depth where pesticides were detected. 

The Phase IV -A report noted that no herbicides were detected during this investigation, even 
though the investigation was more extensive than the previous investigations. In addition, the 
herbicide 2,4-D has a half-life of just 21 days in the aerated zone, so it could have degraded 
during the interval between investigations. Finally, despite the detection of2,4-D in deep 
samples collected during the Phase II investigation, the geologic and climatic conditions in 
conjunction with results of the shallower samples from the Phase II indicate that herbicides did 
not exist at depths deeper than 10 feet (Walk, Haydel 1986). 

49.4.4 Investigation #3: Remedial Investigation Report for the 18 IRP/SWMUs, the 
Old Entomology Rinse Area (SWMU 96) 

49.4.4.1 Non-Sampling Data Collection 

A human health and ecological BRA that considered both present and future potential receptors, 
and all appropriate exposure pathways, was completed using the data collected during the RI. 

49.4.4.2 Sampling Data Collection 

The RI was completed to provide additional information regarding the nature and extent of 
potential hazardous contaminants in the surface soil near the former site ofBuilding 2160 and in 
the groundwater downgradient from SWMU 96 for risk assessment purposes. 

One surface sample was collected from the approximate former location of the open pit, near 
Building 2160, and analyzed for pesticides and PCBs. One groundwater sample was also 
collected from the monitoring well installed during the Phase IV -A investigation. The 
groundwater sample was analyzed for pesticides, PCBs, and total metals. 

49.4.4.3 Data Gaps 

The data collected was sufficient to complete a BRA. In addition, the data quality was deemed 
to be sufficient to meet the objectives of the RI and the BRA. Therefore, no data gaps existed. 

49.4.4.4 Results and Conclusions 

Low concentrations of pesticides, ranging from 16 to 110 parts per billion (ppb ), were detected 
in the surface soil sample. The detected pesticides included 4,4-DDE, 4,4-DDT, alpha- and 
gamma-chlordane, and heptachlor epoxide. No PCBs were detected in the surface soil sample at 
levels exceeding the CRQLs. 

Six metals (barium, chromium, copper, lead, vanadium, and zinc) were detected in the 
groundwater sample at low concentrations. As part of the risk screening process, discussed 
below, the detected metals concentrations were compared to the corresponding USEP A MCLs. 
None of the detected metals exceeded the corresponding MCLs. In addition, no pesticides or 
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PCBs were detected above the CRQLs. The analytical results of this investigation are presented 

in Tables 49-3a and 49-3b in Appendix B. 

49.4.5 Investigation #4: Baseline Risk Assessment for the Old Entomology Rinse 
Area (SWMU 96) 

49.4.5.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 

ecological risk assessment that considered both present and future potential receptors, and all 

appropriate exposure pathways, was performed on the data collected during the RI. 

49.4.5.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included_as part of the RI report. 

The RI was addressed as Investigation #3 in Section 49.4.4 above. 

49.4.5.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 

addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 

BRA. Therefore, no data gaps existed. 

49.4.5.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 

quantitative characterization of risk at SWMU 96. Potential receptors at this SWMU for human 

health risks included workers at the nearby wastewater lagoons. The major and complete 

exposure pathways for these workers included incidental soil ingestion, dermal contact, and 

inhalation of fugitive particulates. Future workers performing intrusive actions and hypothetical 

future residents dwelling on the area of this SWMU were also considered potential receptors 

with the same exposure pathways listed above. For the purposes of the BRA, hazards and risks 

were combined across exposure pathways. 

The COCs identified for SWMU 96 were the pesticides 4,4-DDE, 4,4-DDT, alpha- and gamma

chlordane, and heptachlor epoxide. As shown in Table 49-4a in Appendix B, the average 

exposures and RME for all hazard indices for subchronic and chronic exposures to site COCs fell 

below the USEPA's level of concern (1.0) for noncarcinogenic effects. This indicated that no 

unacceptable risk of noncarcinogenic effects was expected at SWMU 96. 

Carcinogenic risks are also presented in Table 49-4b in Appendix B. The total carcinogenic risk 

(i.e., the risk for all pathways combined) for average and RME exposures at SWMU 96 fell 

below the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 (EPA 1989). 

A single ecological risk assessment was included in the BRA for all 18 IRP/SWMUs addressed 

by the RI report. The ecological risk assessment addressed each chemical that was detected in 

the soils at Cannon AFB at concentrations determined to exceed background levels (W -C 
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1997a). However, none of the COCs discussed in the ecological risk assessment were detected 
atSWMU96. 

All chemicals detected in the groundwater sample occurred at concentrations below the USEP A 
drinking water MCLs. Based on the results of this risk screening, as discussed below, no 
potential groundwater COCs were selected for SWMU 96. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended for this 
SWMU. 

49.4.6 Investigation #5: RCRA Facility Investigation Activities Phase II to 
Appendix I Solid Waste Management Units Supplemental RFI Report, the 
Old Entomology Rinse Area (SWMU 96) 

49.4.6. 1 Non-Sampling Data Collection 

The Supplemental RFI was purely a field investigation and data collection effort. Therefore, 
non-sampling data was not collected during this investigation. 

49.4.6.2 Sampling Data Collection 

The Supplemental RFI was completed to sample the deeper soil beneath the suspected rinse sink 
pit location that had not yet been sampled, and to provide more current information on site 
conditions ofthe SWMU. 

One boring was drilled to a total depth of 102 feet. Analytical samples were collected from the 
boring at 10-foot intervals (10 feet, 20 feet, etc.) for a total often subsurface soil samples. Each 
sample was analyzed for the following parameters: TCL VOCs, SVOCs, TAL metals, 
pesticides, PCBs, chlorinated herbicides, TRPH, gasoline-range organics (GRO), and total 
chromatographable organics (TCO). 

49.4.6.3 Data Gaps 

The data collected was sufficient to meet the sampling and data quality objectives of this 
investigation. Therefore, no data gaps existed. 

49.4.6.4 Results and Conclusions 

The VOCs detected in the analyzed samples (acetone, methylene chloride, and toluene) were all 
attributed to laboratory contamination. No other VOCs were detected. 

No SVOCs, pesticides, PCBs, or herbicides were detected at concentrations above the 
corresponding RLs in any of the analyzed samples. However, two pesticides, 4,4-DDE and 
4,4-DDT, were detected in a sample collected at the 10-foot depth interval at estimated 
concentrations below the RLs. This detection may be attributed to general pesticide application 
at the Base (W -C 1995). 
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Seventeen metals (aluminum, arsenic, barium, beryllium, calcium, chromium, cobalt, copper, 
iron, lead, magnesium, manganese, nickel, potassium, silver, sodium, and vanadium) were 
detected in the ten subsurface samples, but all detected concentrations fell within the range of 
area background levels (W-C 1997a). 

Insignificant concentrations of petroleum hydrocarbons were detected in several samples by each 
ofthe three analytical methods, TRPH, GRO, and TCO. Based on this, NFA was recommended 
forSWMU96. 

49.5 SITE CONCEPTUAL MODEL 

49.5.1 Nature and Extent of Contamination 

Potentially significant concentrations of pesticides and herbicides were detected in samples 
collected both near the surface and at a depth of 61.5 to 62 feet during theiRP Phase II 
investigation. However, based on the results of later, more extensive investigations, it appears 
that the detection of pesticides and herbicides in the deeper sample was most likely the result of 
cross contamination from a shallower interval. 

No herbicides were detected during the IRP Phase IV -A investigation. Pesticides were only 
detected at insignificant concentrations in samples collected near the surface, and the 
concentrations detected diminished with depth. 

Insignificant concentrations of pesticides were again detected in the surface soil sample collected 
during the Rl. Metals were detected in the groundwater sample collected and analyzed as part of 
this investigation. However, none ofthe detected metals exceeded the corresponding MCLs. In 
addition, no pesticides or PCBs were detected in the groundwater sample above the CRQLs. 

A BRA was completed using the results of the Rl. Based on the results of the BRA, no 
unacceptable human health or ecological risks due to chemical releases were expected from this 
SWMU. 

Insignificant concentrations of pesticides were detected in near surface samples during the 
Supplemental RFI. In addition, the concentrations of metals detected corresponded to area 
background concentrations, and the concentrations of petroleum hydrocarbons detected were 
also insignificant. 

49.5.2 Environmental Fate 

Based on site conditions at SWMU 96, applicable exposure pathways include incidental soil 
ingestion, dermal contact, and inhalation of fugitive particulates. All hazard indices for 
subchronic and chronic exposures to site COCs fell below the USEPA's level of concern (1.0) 
for noncarcinogenic effects. In addition, the total carcinogenic risks at SWMU 96 fell below the 
USEPA's target risk range (1 x 10-4 to 1 x 10"6

). The BRA indicated that no unacceptable risk 
was expected at SWMU 96. 
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Because none of the chemicals detected in the groundwater near SWMU 96 exceeded the 

corresponding MCLs, no unacceptable risk via the groundwater exposure route was anticipated. 

A single ecological risk assessment was included in the BRA for alll8 IRP/SWMUs addressed 

by the RI report. The ecological risk assessment addressed each chemical that was detected in 

the soils at Cannon AFB at concentrations determined to exceed background levels (W -C 

1997a). However, none ofthe COCs discussed in the ecological risk assessment were detected 

atSWMU96. 

49.6 SITE ASSESSMENTS 

49.6.1 Summary 

Investigations performed at SWMU 96 included IRP Phase II and IV -A investigations, an RI, 

and a Supplemental RFI. 

A BRA was conducted based on the results of the RI for SWMU 96. Based on the results of the 

BRA, no unacceptable human health or ecological risks due to chemical releases were expected 

from this SWMU. In addition, the Supplemental RFI did not detect any potentially significant 

concentrations of SWMU-related chemicals. Therefore, NF A was recommended for SWMU 96. 

49.6.2 Screening Assessments 

49.6.2.1 Human Health 

The COPCs identified for SWMU 96 included herbicides, pesticides, and metals. These 

chemicals were initially screened by comparing their detected concentrations in soil to area 

background levels (W-C 1997a), to RFI criteria, and to proposed RCRA action levels. Their 

detected concentrations in groundwater were screened by comparison to area background levels 

and to USEP A MCLs. 

The comparison identified several pesticides as COCs. All COCs were subjected to a 

quantitative characterization of risk. 

49.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for alll8 IRP/SWMU sites 

addressed by the RI report. The ecological risk assessment addressed each chemical that was 

detected in the soils at Cannon AFB at concentrations determined to exceed background levels 

(W-C 1997a). However, none ofthe COCs discussed in the ecological risk assessment were 

detected at SWMU 96 . 
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49.6.3 Risk Assessments 

49.6.3.1 Human Health 

At the time of the BRA's completion potential receptors at this SWMU for human health risks 
included workers at the nearby wastewater treatment plant, future workers performing intrusive 
actions, and hypothetical future residents dwelling on the area of this SWMU. 

Based on site conditions at SWMU 96, the most significant exposure pathways include 
inhalation of fugitive dust, and direct contact with soil resulting in incidental ingestion or dermal 
absorption of chemicals from soil. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
workers at SWMU 96 fell below the USEPA's target risk range (1 x 10-4 to 1 x 10-6

). This 
indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected at 
SWMU96. 

49.6.3.2 Ecological 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 
addressed by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, none ofthe COCs discussed in the ecological risk assessment were 
detected at SWMU 96. 

49.6.4 Other Applicable Assessments 

49.6.4.1 Surface Water 

SWMU 96 contained no surface water. 

49.6.4.2 Groundwater 

During the IRP Phase IV -A investigation, a monitoring well was installed downgradient from 
SWMU 96. A groundwater sample was subsequently collected and analyzed during the RI. 
Analytical results from the sample detected metals concentrations that corresponded to area 
background levels (W-C 1997a), but no other concentrations of potential groundwater 
contaminants in the area of the Old Entomology Rinse Area. 

49.6.4.3 Underground Storage Tanks (USTs) 

There is no record of storage tanks, either underground or aboveground, in the area of 
SWMU96. 
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49.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 96. 

49.7 NO FURTHER ACTION PROPOSAL 

49.7.1 Rationale 

Based on the conclusions reached in the BRA and the Phase II RFI, NF A has been recommended 
forSWMU96. 

49.7.2 Criterion 

SWMU 96 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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50.1 SUMMARY 

SWMU 98, the Sanitary Sewer Line, located underground throughout Cannon AFB, transports 
sanitary wastewater to the wastewater treatment plant. The sewer lines are constructed of 
polyvinyl chloride (PVC) in the housing area and of clay tile in the main base area. Pipe 
diameters range from 8 inches for PVC to 15 inches for clay tile. 

The sanitary sewer system's main trunk line flows northeast along Torch Boulevard in the 
aircraft maintenance area. A smaller branch flows south along Torch Boulevard near the main 
entrance to the Base. A secondary line flows southeast and enters the main trunk at Argentina 
Avenue, then a transmission line flows east across the runways to the wastewater lagoon. Only 
the main trunk, the south flowing branch, and the east flowing transmission line potentially 
received hazardous wastes. All other lines, including the secondary branch lines, receive only 
domestic sewage. 

An RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended that NFA was required at SWMU 98. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria and to proposed RCRA action levels, or by calculating site-specific health risks. The 
BRA concluded that potential impacts to human health and the environment were insignificant at 
SWMU98. 

The conclusions reached in the RI report and the BRA were consistent in recommending no 
further work at this site. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B 
Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

50.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

50.2.1 Site Description 

The sanitary sewer lines at cannon AFB are located underground and are used to transport 
sanitary wastewater to the wastewater treatment plant. The sewer lines are constructed of PVC 
in the housing area and of clay tile in the main Base area. The pipe diameters range from 
8 inches for PVC to 15 inches for clay tile (Figures 50-1a, 50-1b, 50-1c, and 50-ld in 
Appendix A). 

50.2.2 Operational History 

SWMU 98 has been in operation since approximately 1943. The average daily flow through the 
sanitary sewer line is 0.4 million gallons per day (mgd). No indication of significant line losses 
have been observed. 
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No previous investigations have been conducted at SWMU 98. SWMU 98, the Sanitary Sewer 
Line, is currently operational and is used to transport sanitary wastewater to the wastewater 
treatment lagoons. 

50.3 LAND USE 

50.3.1 Current 

The current land use of SWMU location is industrial. 

50.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the facility 
will remain active for the foreseeable future. In addition, it is anticipated that SWMU 98 will 
continue to transport sanitary wastewater to the wastewater treatment plant. Use classification 
will continue to remain industrial in nature. 

50.4 INVESTIGATIVE ACTIVITIES 

50.4.1 Summary 

Soil borings were drilled and surface samples were collected during the RI conducted at 18 
IRP/SWMU sites in 1991 (W-C 1992). 

50.4.2 Investigation #1: Remedial Investigation (RI) of 18 IRP/SWMU sites 

50.4.2.1 Non-Sampling Data Collection 

The activities conducted during this field effort included a video camera survey of over 8,900 
feet of sanitary sewer line. In addition to the field investigation and data collection effort, the RI 
also included a BRA that used the analytical data collected from SWMU 98. The BRA is 
addressed as Investigation #3 in Section 50.4.3 below. 

50.4.2.2 Sampling Data Collection 

Forty-two soil borings were drilled and samples were collected for chemical and geotechnical 
analyses during the RI. Subsurface soil samples were collected from borings to maximum depth 
intervals ranging from 8 to 29 feet, determined by terminating each boring approximately 5 feet 
below the estimated depth to the sewer line at each location. The boring locations and total 
depths were chosen to evaluate the nature and extent of potential hazardous contaminants in the 
area of SWMU 98. Samples were selected for analyses from varying depth intervals to provide a 
cross-section profile of the Sanitary Sewer Line. 

Forty-four subsurface soil samples were analyzed for TCL VOCs, TAL metals, and TPH. 
Samples were also collected for geotechnical gradation analysis. 
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Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

50.4.2.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

50.4.2.4 Results and Conclusions 

Acetone was the only TAL VOC detected at concentratrions exceeding the CRQL in samples 
collected during the RI. In all borings except one, the presence of aceton~ was dismissed as 
laboratory contamination. The exception may indicate past leakage from the sewer near this 
point. 

TPH was detected in one boring at a concentration above 100 mglkg. 

Lead and cadmium were detected above background levels in two samples. However, they are 
not metals of concern in this area. The analytical results of this investigation are presented in 
Table 50-1 in Appendix B. 

50.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 IRPISWMU sites 

50.4.3.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 
ecological risk assessment that considered both present and future potential receptors, and all 
appropriate exposure pathways was performed on the data collected during the Rl. 

50.4.3.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included in the RI report. The 
RI was addressed as Investigation #1 in Section 50.4.2 above. 

50.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

50.4.3.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization of risk at SWMU 98. Potential receptors at this SWMU for human 
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health risks are future workers performing construction or other intrusive actions at the SWMU. 

Potential residents were eliminated as receptors despite the fact that this SWMU is greater than 

0.5-acres in size because the site would be unlikely to become a residential area due to its long, 

narrow shape. In addition, trespassers and off-site residents/workers were also eliminated 

because of the low frequency and duration of exposure associated with these potential receptors. 

Based on site conditions at SWMU 98, the most significant exposure pathways include 

inhalation of fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion 

or dermal absorption of chemicals from soil. Human receptors for this pathway were identified 

as adult construction workers. 

As shown in Table 50-2a in Appendix B, the COCs identified for SWMU 98 included barium, 

acetone, and toluene. Acetone does not have an inhalation toxicity value, so it was not evaluated 

for noncarcinogenic effects from inhalation exposure. As shown in Table 50-2b in Appendix B, 

the average exposures and RME for all hazard indices for subchronic and-chronic exposures to 

site COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. This 

indicated that no unacceptable risk of noncarcinogenic effects was expected at SWMU 98. 

Carcinogenic risks were absent (or zero) due to the absence of carcinogenic chemicals identified 

as COCs at SWMU 98. 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 

covered by the RI report. The ecological risk assessment addressed each chemical that was 

detected in the soils at Cannon AFB at concentrations determined to exceed background levels. 

However, none of the COCs discussed in the ecological risk assessment were detected at 

SWMU 98. Based on this, it was determined that none of the COCs detected at SWMU 98 pose 

a risk to small mammalian populations. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 

chemical releases were expected from this SWMU. Therefore, no further response action was 

recommended for this SWMU. 

50.5 SITE CONCEPTUAL MODEL 

50.5.1 Nature and Extent of Contamination 

Barium, acetone, and toluene are of potential concern in subsurface soils at this SWMU. 

50.5.2 Environmental Fate 

Based on site conditions at SWMU 98, applicable exposure pathways include inhalation of 

fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion or dermal 

absorption of chemicals from soil. All hazard indices for subchronic and chronic exposures to 

site COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. In 

addition, the total carcinogenic risk for workers at SWMU 98 was absent. The BRA indicated 

that no unacceptable risk was expected at SWMU 98. 
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Potential risks from the COCs in soil to biota were determined to be absent (zero), and it was 
determined that the site does not pose a risk to small mammalian populations. Groundwater at 
Cannon AFB has been located at a depth greater than 250 feet; as such, this SWMU contained no 
means for groundwater discharges to occur, and thus no risk of exposure via the groundwater 
pathway. 

50.6 SITE ASSESSMENTS 

50.6.1 Summary 

A BRA was conducted based on the results ofthe RI for SWMU 98. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NF A was recommended for SWMU 98. 

50.6.2 Screening Assessments 

50.6.2.1 Human Health 

The COPCs identified for SWMU 98 included metals and VOCs. These chemicals were initially 
screened by comparing their detected concentrations to RFI criteria and proposed RCRA action 
levels. The comparison identified barium, acetone, and toluene as COCs. All COCs were 
subjected to a quantitative characterization of risk. 

50.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels. 
None of the COPCs detected at SWMU 98 were addressed by the ecological risk assessment. 

50.6.3 Risk Assessments 

50.6.3.1 Human Health 

Potential receptors for human health risks included future construction workers at the SWMU. 
Potential residents were eliminated as receptors because this SWMU is long and narrow, and as 
such is unlikely to become the location of a residential area. In addition, trespassers and off-site 
residents/workers were also eliminated because of the low frequency and duration of exposure 
associated with these potential receptors. 

Based on site conditions at SWMU 98, the most significant exposure pathways include 
inhalation of fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion 
or dermal absorption of chemicals from soil. Human receptors for this pathway were identified 
as adult, general-duty or ground maintenance and construction workers. 
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All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
workers at SWMU 98 was absent. This indicated that no unacceptable risk of noncarcinogenic 
or carcinogenic effects was expected at SWMU 98. 

50.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. None ofthe COCs identified at the 18 
IRP/SWMU sites addressed by the RI were detected at SWMU 98; therefore, there is no risk to 
small mammalian populations. Based on the results of the BRA, NF A was recommended for 
SWMU98. 

50.6.4 Other Applicable Assessments 

50.6.4.1 Surface Water 

SWMU 98 is a subterranean sanitary sewer system, and as such contains no surface water. 

50.6.4.2 Groundwater 

Groundwater at SWMU 98 has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

50.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 98. 

50. 6.4.4 Other 

No other assessments, aside from the video survey, have been conducted in the area of 
SWMU98. 

50.7 NO FURTHER ACTION PROPOSAL 

50.7.1 Rationale 

Based on the conclusions reached in the RI and the BRA, NF A has been recommended for 
SWMU98. 

50.7.2 Criterion 

SWMU 98 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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51.1 SUMMARY 

SWMU 104, Landfill No.4, has been listed as an Appendix I site. The RFI report (Radian 1994) 
for Landfill No. 4 investigated potential soil contamination in the area of SWMU 104. Based on 
the results of a BRA, completed using the results of the RFI, NF A was recommended for 
SWMU 104. 

The Phase II RFI of Landfill No.4 (W-C 1995) included the installation and sampling of a 
monitoring well downgradient from the landfill to investigate groundwater in the area of 
SWMU 104. Quarterly monitoring of this well was conducted for two sampling events in 1996, 
then annual monitoring was conducted in 1997, 1998, and 1999. Comparisons of the results of 
these sampling events to the corresponding USEP A MCLs indicated that NF A is required at 
SWMU 104. 

Based on the conclusions ofthe RFI and the Phase II RFI, the recommendation of a Class 3 
modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is 
warranted for closure of this SWMU. 

51.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

51.2.1 Site Description 

Landfill No. 4 (SWMU 104) is an inactive, unlined, cut-and-fill landfill occupying approxi
mately 6.3 acres along the eastern boundary of Cannon AFB (Figure 51-1 in Appendix A). This 
SWMU is bound to the north by an unused portion of Perimeter Road, to the east by a vacant 
field, to the south by the playa lake, and to the west by barbed wire fence. The ground surface is 
sloped slightly to the south and the playa lake, and the site is covered with native prairie grasses. 
Remnant depressions observed at the surface of this SWMU are most likely the locations of 
former disposal trenches where settling has occurred (W -C 1995). 

51.2.2 Operational History 

Landfill No.4 accepted wastes during 1967 and 1968. The landfill's operation apparently 
consisted of placing waste in trenches and burning it before burying it. The landfill reportedly 
received domestic solid wastes and shop wastes, which included waste oils and solvents, paint 
strippers and thinners, outdated paint, pesticide containers, and various empty cans and drums 
(Radian 1986). 

During a 1985 IRP Phase II Investigation, Radian drilled and sampled seven soil borings in the 
area of Landfill No.4. The area of this SWMU was investigated due to its proximity to the Base 
boundary, to a disposal lake, and to a Base drinking water well, and due to records of past 
hazardous waste disposal in this landfill. Twenty-seven soil samples collected at depths ranging 
from 1 to 63 feet were analyzed for metals, oils and greases, and purgeable and aromatic 
hydrocarbons. Based on the insignificant concentrations of these chemicals detected in the 
samples, the report recommended NF A for SWMU 104. 
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51.3 LAND USE 

51.3.1 Current 

The site of Landfill No. 4 is currently a vacant, grass-covered field that is no longer in use. 

Waste has not been accepted at Landfill No.4 since 1968. 

51.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, the area is currently vacant and 
unoccupied. Use classification will continue to remain industrial in nature. 

51.4 INVESTIGATIVE ACTIVITIES 

51.4.1 Summary 

The IRP Phase II Investigation included drilling and sampling nine soil borings in the area of 

Landfill No. 4. Soil samples collected at depths ranging from 1 to 63 feet were analyzed for 
metals, oils and greases, and halogenated and aromatic organics. Insignificant concentrations of 

these chemicals were detected in the samples, and the report recommended NF A for SWMU 

104. Based on the date ofthe IRP Phase II Investigation, the analyses completed (i.e., oil and 

grease and halogenated and aromatic organics), and the lack of significant results from the IRP 

Phase II, this investigation is not discussed in further detail below. 

The RFI, conducted by Radian in 1992, investigated potential soil contamination in the area of 

SWMU 104. The BRA, completed using the results ofthe RFI, recommended NFA for 

SWMU 104. 

During the Phase II RFI, a monitoring well was installed downgradient from SWMU 104, and 

groundwater samples were subsequently collected five times between 1995 and 1998. Analytical 

results from these samples detected insignificant concentrations of groundwater contaminants in 

the area of Landfill No. 4. 

Based on the conclusions reached in the IRP Phase II, the RFI, and the Phase II RFI, the 

recommendation of No Further Response Action Planned is warranted for SWMU 104. 

51.4.2 Investigation #1: RCRA Facility Investigation Report for Landfill No. 4 
(SWMU 104) 

51.4.2.1 Non-Sampling Data Collection 

The RFI included a BRA completed using the results of this investigation. The BRA, discussed 

below, indicated that there is no unacceptable risk to human health or the environment from this 

SWMU (Radian 1994). 
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51.4.2.2 Sampling Data Collection 

An RFI was completed at SWMU 104 to determine whether a release oflandfill-related 
chemicals had occurred. As part of this investigation, an exploration trench was dug to locate the 
bottom of the landfill. In addition, ten borings were drilled and subsurface soil samples were 
collected from depth intervals ranging from 15 to 62 feet and submitted for chemical analyses 
(Figure 51-1 in Appendix A). These intervals were chosen because they had not been sampled 
during the IRP Phase II Investigation and because the vertical extent of any potential 
contamination had not been determined. Target analytes for the 124 subsurface and six surface 
samples included VOCs, SVOCs, organochlorine pesticides, PCBs, TRPH, and TAL metals. A 
portion of the samples were also analyzed for total extractable hydrocarbons (diesel, jet fuel, 
kerosene), total purgeable hydrocarbons (gasoline and its components), and chlorinated 
herbicides. 

51.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the RFI 
QAPP, and to complete the BRA. Therefore, no data gaps existed after the completion of the 
RFI. 

51.4.2.4 Results and Conclusions 

Methylene chloride, toluene, and xylenes were detected at concentrations of potential concern 
during the RFI at Landfill No. 4. All other VOCs and SVOCs detected were excluded from 
concern because they were considered to be laboratory contaminants. 

Detected herbicides, pesticides, and PCBs included 2,4,5-TP, dichloroprop, MCPP, 4,4'-DDD, 
4,4' -DDE, 4,4' -DDT, aldrin, endosulfan II, endrin, heptachlor epoxide, beta-BHC, delta-BHC, 
gamma-BHC, and Aroclor 1260. 

Thirteen metals (aluminum, barium, beryllium, cadmium, chromium, cobalt, copper, iron, 
mercury, potassium, selenium, vanadium, and zinc) were detected in concentrations exceeding 
the Upper Tolerance Limits (UTLs) calculated from background concentrations for the area 
around SWMU 104. The analytical results at this investigation are presented in Tables 51-la, 
51-1b, 51-1c, and 51-1d in Appendix B. 

Groundwater was not investigated in this phase of the investigation because the potential impacts 
to groundwater were considered minimal. The potential was considered minimal since the depth 
to groundwater was greater than 250 feet at Cannon AFB, and the soil sampling results 
demonstrate that contaminants are not being transported significantly in a vertical direction 
beneath the SWMU. 

The landfill material encountered during the RFI included construction debris and domestic 
waste. No liquid wastes or soils saturated with liquid wastes were encountered during the field 
activities. 
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Based on the results of a BRA completed as part of this investigation, the RFI report 
recommended NF A for SWMU 104. 

51.4.3 Investigation #2: Phase II RCRA Facility Investigation Report for Landfill 
No. 4 {SWMU 1 04) 

51.4.3.1 Non-Sampling Data Collection 

A formal risk assessment was not completed using the groundwater monitoring results from 
Landfill No. 4. However, a risk screening was completed by comparing the analytical results 
from the groundwater samples to the corresponding USEPA MCLs. The results ofthis risk 
screening are discussed below. 

51.4.3.2 Sampling Data Collection 
-

A Phase II RFI was completed at SWMU 104 to determine whether a release of landfill-related 
chemicals to groundwater in the area of SWMU 104 had occurred. One groundwater monitoring 
well was installed and developed downgradient from Landfill No.4. The total depth of the 
boring was 299 feet. The screened interval was located from a depth of268 to a depth of297.5 
feet below ground surface. 

Geotechnical samples were collected and analyzed from within the screened interval at depths of 
270, 280 and 290 feet, but no samples were collected for chemical analyses. Although no 
samples were collected for chemical analyses, soils encountered in the boring were field 
screened for headspace information. The highest headspace readings observed were 1. 7 ppm. 
However, these readings most likely resulted from soil moisture, not the presence of organic 
contaminants in the soil. 

After the well had been developed, a groundwater sample was collected and analyzed for VOCs, 
SVOCs, pesticides/PCBs, herbicides, metals, TPH, and TRPH. Additional samples were 
collected from the well in March 1996, June 1996, December 1997, December 1998, and 
December 1999. In addition to being analyzed for the same parameters as the initial sample, the 
four other samples were also analyzed for several additional parameters, including general 
chemistry parameters, dioxins, and cyanide, all of which yielded insignificant results. 

51.4.3.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the 
Phase II RFI QAPP. Therefore, no data gaps existed after the completion of the Phase II RFI. 

51.4.3.4 Results and Conclusions 

Three VOCs (acetone, methylene chloride, and toluene) and two SVOCs (acetophenone and 
bis(2-ethylhexyl) phthalate) were detected in at least one groundwater sample collected during 
the five sampling events. Fourteen metals (arsenic, barium, calcium, cobalt, copper, lead, 
magnesium, potassium, selenium, silver, sodium, tin, vanadium, and zinc) were also detected. In 
addition, TPH was detected in the initial groundwater sample. None of the pesticides/PCBs, 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1s51.doci11-Jul-00 IOMA 51-4 



SECTIOIIFIFTY -ONE SWMU 104, landfill No. 4 

herbicides, dioxins, etc., were detected in any of the samples, and none of the general chemistry 

results were above corresponding USEP A MCL or secondary MCL. The analytical results of 

this investigation are presented in Tables 51-2a and 51-2b in Appendix B. 

Based on the results of risk screening completed on the results of these sampling events, NFA is 

recommended for SWMU 104. 

51.5 SITE CONCEPTUAL MODEL 

51.5.1 Nature and Extent of Contamination 

Ten analytical soil borings, to depths ranging from 15 to 62 feet, were installed and sampled 

during the RFI at Landfill No. 4 to identify any potential contamination in the subsurface interval 

not investigated during the IRP Phase II. Together with the results of the IRP Phase II, the 

analytical results of this investigation effectively delineated the extent of contamination in the 

area of SWMU 104. Chemical analyses detected elevated concentrations of metals and organic 

compounds in subsurface soil samples collected during the Phase II RFI at SWMU 104. 

Three VOCs were detected at concentrations of potential concern during the RFI at Landfill 

No. 4. Three herbicides, ten pesticides, and one PCB compound were also detected. In addition, 

thirteen metals were detected at concentrations exceeding the UTLs calculated from background 

concentrations for the area around SWMU 104. 

During the Phase II RFI, a monitoring well was installed downgradient from SWMU 104, and 

groundwater samples were subsequently collected five times between 1995 and 1998. 

Three VOCs and two SVOCs were detected in at least one groundwater sample collected during 

the five groundwater sampling events. Fourteen metals were also detected. In addition, TPH 

was detected in the initial groundwater sample. 

51.5.2 Environmental Fate 

Contaminants encountered at Landfill No.4 could potentially migrate into other environmental 

media through any of several transport mechanisms. The mechanisms include: air -

volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 

contaminants off site; leaching - through the vadose zone; and groundwater - movement via 

groundwater flow. 

Based on the general subsurface characteristics at SWMU 104, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. The potential for metals to precipitate in the subsurface, 

thus limiting downward migration in the vadose zone, is evidenced by the caliche layers 

encountered in the borings drilled during the IRP Phase II, the RFI, and the Phase II RFI. 
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VOCs are likely to be relatively to highly mobile in subsurface soil and are not likely to persist 
for long periods of time due to high vapor pressures, high volatilization potentials, and high 
biodegradation rates. 

The SVOCs detected are likely to be relatively immobile due to low vapor pressures, low water 
solubilities, and tendencies to adsorb to clays. In addition, these compounds have moderate to 
low biodegradation rates. 

The herbicides, pesticides, and PCB compounds detected are likely to persist in the environment 
due to their extremely low vapor pressures, low water solubilities, and tendencies to readily 
adsorb to soil. These compounds also have low biodegradation rates. 

51.6 SITE ASSESSMENTS 

51.6.1 Summary 

A BRA was conducted based on the results of the RFI. The results of the BRA are discussed 
below. 

51.6.2 Screening Assessments 

51.6.2.1 Human Health 

A human health risk screening was completed for Landfill No. 4 to determine whether chemicals 
detected in soils at the site may pose an unacceptable risk to human health. Chemicals detected 
during the RFI were evaluated based on detection frequency, comparison with background data, 
and availability of toxicity data. The results of this evaluation found elevated levels of two 
VOCs, two SVOCs, eight pesticides, TPH, and TRPH in the area of SWMU 104. These 
chemicals were considered the COCs for Landfill No. 4. In addition, two compounds, 
2-hexanone and 4-methyl-2-pentanone, were not listed as detected compounds in the discussion 
of the analytical results included in the RFI report. However, these two compounds were listed 
as COCs. 4-Methyl-2-pentanone was found to contribute less than one percent of the 
noncarcinogenic risks, and 2-hexanone was not mentioned in the BRA sections of the report. 
Based on the ambiguity of these two compounds' detection at Landfill No.4, and on the 
apparently insignificant contribution to the overall risk associated with SWMU 104, 2-hexanone 
and 4-methyl-2-pentanone are not included in the discussion of the BRA. 

The maximum concentrations of chemicals detected in the five groundwater samples were 
compared to the applicable USEPA MCLs. None ofthe compounds with established MCLs 
exceeded the corresponding MCL. Based on the results of the human health risk screening, 
chemicals detected in groundwater in the area of Landfill No. 4 do not pose an unacceptable risk 
to human health. 
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51.6.2.2 Ecological 

The ecological screening assessment focused on the potential for adverse effects to occur to 

selected indicator species (chemical receptors) from environmental stressors (COCs). 

Waterfowl, specifically dabbler ducks, were chosen as the indicator species for SWMU 104 

(Radian 1994). Potential exposure ofthese ducks to contaminants originating in Landfill No.4 

would be via surface water runoff downgradient to the playa lake located approximately 

one-quarter mile to the south of this SWMU. Based on low annual precipitation (15 inches with 

low monthly averages of 0.4 inches during the winter) and the relatively low concentrations of 

COCs detected in the area of SWMU 104, few chemicals would likely be transported from the 

landfill to the playa lake. In addition, the ducks migrate through Clovis beginning in late 

October and potentially remain as late as mid-March during mild winters. The average amount 

of time ducks spend in the area is 1.5 to 3 months. Considering the low precipitation levels, the 

relatively low concentrations of contaminants, and the limited amount of time ducks spend in the 

area, the ducks' level of exposure to SWMU chemicals is likely to be very low. 

The MCLs to which the maximum concentrations of chemicals detected in the five groundwater 

samples were compared are also protective of the environment. Because none of the compounds 

detected exceeded the corresponding MCLs, the chemicals detected in groundwater in the area of 

Landfill No. 4 do not pose an unacceptable risk to the environment. 

Based on the results of the ecological screening, chemicals detected in soils at Landfill No.4 do 

not pose an unacceptable ecological risk. 

51.6.3 Risk Assessments 

51.6.3.1 Human Health 

The BRA included three viable exposure pathways for off-site residents: ingestion of fruits and 

vegetables, ingestion of meats and dairy products, and inhalation of volatiles and particulates in 

the ambient air. Exposure concentrations were based on modeled on-site contaminant 

concentrations in surface water for purposes of predicting uptake and accumulation in food 

products, and predicted contaminant concentrations in ambient air based on soil sample 

analytical results. 

The carcinogenic risk to off-site residents was calculated for adults only. The total hazard 

indices for average ex~osures and RME were 1 x 10-9 and 1 x 10-8
, respectively, for present 

residents, and 3 x 1 o-1 and 1 x 1 0" 11
, respectively, for future residents. These hazard indices are 

below the Superfund site remediation risk range goal of 1 x 10-4 to 1 x 10-6
, indicating that 

contaminants migrating off site are not likely to cause adverse carcinogenic health risks in 

residential adults under current exposure conditions. 

The noncarcinogenic risk to off-site residents was calculated for both adults and children. The 

total hazard indices for average exposures and RME were 2 x 1 o-3 and 2 x 1 o-5
, respectively, for 

present adult residents, and 1 x 10-2 and 2 x 10-2, respectively, for future adult residents. The 

total hazard indices for average and reasonable maximum child exposures were 7 x 10-3 and 
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1 x 10-2
, respectively, for present child residents, and 3 x 10-2 and 6 x 10-2

, respectively, for 
future child residents. These hazard indices are below the USEP A target of 1.0, indicating that 
contaminants migrating off site are not likely to cause adverse noncarcinogenic health risks in 
residential adults or children under current exposure conditions. 

The carcinogenic risk to on-site workers was also calculated. The total His for average exposure 
and RME were 2 x 10-14 and 7 x 10-14

, respectively, for present workers, and 1 x 10-5 and 
2 x 10-5

, respectively, for future workers. These hazard indices are within the Superfund site 
remediation risk range goal of 1 x 10-4 to 1 x 10-6, indicating that SWMU contaminants are not 
likely to cause adverse carcinogenic health risks in on-site workers under current exposure 
conditions. 

In addition, the noncarcinogenic risk to onsite workers was calculated. The total His for average 
chronic and subchronic exposures were 5 x 1 o-5 and 1 x 1 o-3

, respectively, for present workers, 
and 1 x 10-1 and 5 x 10-3, respectively, for future workers. The total His for reasonable 
maximum chronic and subchronic exposures were 2 x 1 o-4 and 4 x 1 o-3

, respectively, for present 
workers, and 1 x 10-1 and 1 x 10-2, respectively, for future workers. These His are below the 
USEPA target of 1.0, indicating that SWMU contaminants are not likely to cause adverse 
noncarcinogenic health risks in on-site workers under current exposure conditions. 

Because inhalation reference concentrations are not available for contaminants predicted to enter 
the atmosphere through volatilization (2,4,5-TP and xylenes) or wind entrainment (dichloroprop, 
MCPP, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, endrin, heptachlor epoxide, beta-BHC, delta
BHC, gamma-BHC, and zinc), the evaluation of noncarcinogenic risks associated with the 
inhalation pathway was precluded. 

Based on the results of the human health risk screening, a risk assessment was not warranted for 
the chemicals detected in the groundwater in the area of Landfill No.4. 

51.6.3.2 Ecological 

A formal ecological risk assessment was not warranted SWMU 104. 

51.6.4 Other Applicable Assessments 

51.6.4.1 Surface Water 

SWMU 104 contained no surface water. 

51.6.4.2 Groundwater 

During the Phase II RFI, a monitoring well was installed downgradient from SWMU 104, and 
groundwater samples were subsequently collected and analyzed five times between 1995 and 
1998. Analytical results from these samples detected insignificant concentrations of 
groundwater contaminants in the area of Landfill No.4. 
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51.6.4.3 Underground Storage Tanks (USTs) 

There is no record of storage tanks, either underground or aboveground, in the area of 
SWMU 104. 

51.6.4.4 Other 

No other assessments have been conducted in the area of SWMU 104. 

51.7 NO FURTHER ACTION PROPOSAL 

51.7 .1 Rationale 

Based on the conclusions reached in the Phase II RFI, NF A has been recommended for 
SWMU 104. 

51.7 .2 Criterion 

SWMU 104 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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52.1 SUMMARY 

SWMU 105, Landfill No.3, has been listed as an Appendix I site. The RFI report (Radian 1994) 
for Landfill No.3 investigated potential soil contamination in the area ofSWMU 105. Based on 
the results of a BRA, completed using the results of the RFI, NF A was recommended for 
SWMU 105. 

The Phase II RFI of Landfill No. 3 (W -C 1995) included the installation and sampling of a 
monitoring well downgradient from the landfill to investigate groundwater in the area of SWMU 
105. Quarterly monitoring of this well was conducted for two sampling events in 1996, then 
annual monitoring was conducted in 1997 and 1998. Comparisons of the results of these 
sampling events to the corresponding USEP A MCLs indicated that NF A is required at 
SWMU 105. 

Based on the conclusions ofthe RFI and the Phase II RFI, the recommendation of a Class 3 
modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42( c) is 
warranted for closure of this SWMU. 

52.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

52.2.1 Site Description 

Landfill No.3 (SWMU 105) is an inactive, unlined, cut-and-fill landfill occupying approxi
mately 13.5 acres along the eastern boundary of Cannon AFB (Figure 52-1 in Appendix A). 
This SWMU is bound to the north by a road leading to the Base's transmitter tower, to the east 
and south by barbed wire fences installed along the Base's boundary, and to the west by 
Perimeter Road. The ground surface is slightly hummocky and is covered with native prairie 
grasses. The remnant depressions observed at the surface of this SWMU are most likely the 
locations of former disposal trenches where settling has occurred (W -C 1995). 

52.2.2 Operational History 

Landfill No. 3 accepted wastes between 1959 and 1967. The landfill's operation apparently 
consisted of placing waste in trenches and burning it before burying it. The landfill reportedly 
received domestic solid wastes and shop wastes, which included waste oils and solvents, paint 
strippers and thinners, outdated paint, pesticide containers, and various empty cans and drums 
(Radian 1986). 

During a 1985 IRP Phase II Investigation, Radian drilled and sampled nine soil borings in the 
area of Landfill No.3. The area of this SWMU was investigated due to its proximity to the Base 
boundary, to a disposal lake, and to a Base drinking water well, and due to records of past 
hazardous waste disposal in this landfill. Twenty-seven soil samples collected at depths ranging 
from 0 to 59.5 feet were analyzed for metals, oils and greases, and purgeable and aromatic 
hydrocarbons. Based on the insignificant concentrations of these chemicals detected in the 
samples, the report recommended NFA for SWMU 105. 
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52.3 LAND USE 

52.3.1 Current 

The site of Landfill No. 3 is currently a vacant, grass-covered field that is no longer in use. 

Waste has not been accepted at Landfill No.3 since 1967. 

52.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the area is currently vacant and 
unoccupied. Use classification will continue to remain industrial in nature. 

52.4 INVESTIGATIVE ACTIVITIES 

52.4.1 Summary 

The IRP Phase II Investigation included drilling and sampling nine soil borings in the area of 

Landfill No. 3. Soil samples collected at depths ranging from 0 to 59.5 feet were analyzed for 
metals, oils and greases, and halogenated and aromatic organics. Insignificant concentrations of 

these chemicals were detected in the samples, and the report recommended NFA for SWMU 

105. Based on the date ofthe IRP Phase II Investigation, the analyses completed (i.e., oil and 

grease, and halogenated and aromatic organics), and the lack of significant results from the IRP 

Phase II, this investigation is not discussed in further detail below. 

The RFI, conducted by Radian in 1992, investigated potential soil contamination in the area of 

SWMU 105. The BRA, completed using the results ofthe RFI, recommended NFA for 

SWMU 105. 

During the Phase II RFI, a monitoring well was installed downgradient from SWMU 105, and 

groundwater samples were subsequently collected five times between 1995 and 1998. Analytical 

results from these samples detected insignificant concentrations of groundwater contaminants in 

the area of Landfill No.3. 

Based on the conclusions reached in the IRP Phase II, the RFI, and the Phase II RFI, the 

recommendation ofNo Further Response Action Planned is warranted for SWMU 105. 

52.4.2 Investigation #1: RCRA Facility Investigation Report for Landfill No. 3 
(SWMU 105) 

52.4.2.1 Non-Sampling Data Collection 

The RFI included a BRA completed using the results of this investigation. The BRA, discussed 

below, indicated that there is no unacceptable risk to human health or the environment from this 

SWMU (Radian 1994). 
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52.4.2.2 Sampling Data Collection 

An RFI was completed at SWMU 105 to determine whether a release of landfill-related 
chemicals had occurred. As part of this investigation, an exploration trench was dug to locate the 
bottom of the landfill. In addition, 12 borings were drilled and subsurface soil samples were 
collected from depth intervals ranging from 20 to 61 feet and submitted for chemical analyses 
(Figure 52-1 in Appendix A). These intervals were chosen because they had not been sampled 
during the IRP Phase II Investigation and because the vertical extent of any potential 
contamination had not been determined. Target analytes for the 141 subsurface and three surface 
samples included VOCs, SVOCs, organochlorine pesticides, PCBs, TRPH, and TAL metals. 

52.4.2.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the RFI 
QAPP, and to complete the BRA. Therefore, no data gaps existed after the completion of the 
RFI. 

52.4.2.4 Results and Conclusions 

Toluene, methylene chloride, xylenes, and bis(2-ethylhexyl) phthalate were detected at 
concentrations of potential concern during the RFI at Landfill No.3. All other VOCs and 
SVOCs detected were excluded from concern because they were considered to be laboratory 
contaminants. 

Detected pesticides and PCBs included 4,4' -DDD, 4,4' -DDE, 4,4' -DDT, aldrin, dieldrin, endrin, 
endrin aldehyde, heptachlor epoxide, methoxychlor, beta-BHC, delta-BHC, gamma-BHC, 
Aroclor 1254, and Aroclor 1260. 

Fourteen metals (aluminum, barium, beryllium, calcium, chromium, cobalt, copper, iron, 
magnesium, nickel, potassium, selenium, vanadium, and zinc) were detected in concentrations 
exceeding the UTLs calculated from background concentrations for the area around SWMU 105. 
The analytical results ofthis investigation are presented in Tables 52-1a, 52-1b, and 52-1c in 
Appendix B. 

Groundwater was not investigated in this phase of the investigation because the potential impacts 
to groundwater were considered minimal. The potential was considered minimal since the depth 
to groundwater was greater than 250 feet at Cannon AFB, and the soil sampling results 
demonstrate that contaminants are not being transported significantly in a vertical direction 
beneath the SWMU. 

The landfill material encountered during the RFI included construction debris and domestic 
waste. No liquid wastes or soils saturated with liquid wastes were encountered during the field 
activities. 

Based on the results of a BRA completed as part of this investigation, the RFI report 
recommended NFA for SWMU 105. 
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52.4.3 Investigation #2: Phase II RCRA Facility Investigation Report for Landfill 
No. 3 (SWMU 1 05) 

52.4.3.1 Non-Sampling Data Collection 

A formal risk assessment was not completed using the groundwater monitoring results from 
Landfill No.3. However, a risk screening was completed by comparing the analytical results 
from the groundwater samples to the corresponding USEPA MCLs. The results ofthis risk 
screening are discussed below. 

52.4.3.2 Sampling Data Collection 

A Phase II RFI was completed at SWMU 105 to determine whether a release of landfill-related 
chemicals to groundwater in the area of SWMU 105 had occurred. One groundwater monitoring 
well was installed and developed downgradient from Landfill No.3. The-total depth of the 
boring was 304.3 feet. The screened interval was located from a depth of273.9 to a depth of 
303.9 feet below ground surface. 

Geotechnical samples were collected and analyzed from within the screened interval at depths of 
280, 290, and 300 feet, but no samples were collected for chemical analyses. Although no 
samples were collected for chemical analyses, soils encountered in the boring were field 
screened for headspace information. The highest headspace readings observed were 0.3 ppm. 
However, these readings most likely resulted from soil moisture, not the presence of organic 
contaminants in the soil. 

After the well had been developed, a groundwater sample was collected and analyzed for VOCs, 
SVOCs, pesticides/PCBs, herbicides, metals, TPH, and TRPH. Additional samples were 
collected from the well in March 1996, June 1996, December 1997, and December 1998. In 
addition to being analyzed for the same parameters as the initial sample, the four other samples 
were also analyzed for several additional parameters, including general chemistry parameters, 
dioxins, and cyanide, all of which yielded insignificant results. 

52.4.3.3 Data Gaps 

The data quality was deemed to be sufficient to meet the quality assurance objectives of the 
Phase II RFI QAPP. Therefore, no data gaps existed after the completion of the Phase II RFI. 

52.4.3.4 Results and Conclusions 

Four VOCs (carbon tetrachloride, chloroform, methylene chloride, and trichloroethene) and two 
SVOCs (bis(2-ethylhexyl) phthalate and di-n-butyl phthalate) were detected in at least one 
groundwater sample collected during the five sampling events. Ten metals (arsenic, barium, 
copper, magnesium, potassium, selenium, silver, sodium, vanadium, and zinc) were also 
detected. In addition, TPH was detected in the initial groundwater sample. No pesticides/PCBs, 
herbicides, dioxins, etc., were detected in any of the samples, and none of the general chemistry 
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results were above corresponding USEPA MCL or secondary MCL. The analytical results of 
this investigation are presented in tables 52-la and 52-lb. 

Based on the results of risk screening completed on the results of these sampling events, NF A is 
recommended for SWMU 105. 

52.5 SITE CONCEPTUAL MODEL 

52.5.1 Nature and Extent of Contamination 

Twelve analytical soil borings, to depths ranging from 20 to 61 feet, were installed and sampled 
during the RFI at Landfill No. 3 to identify any potential contamination in the subsurface interval 
not investigated during the IRP Phase II. Together with the results of the IRP Phase II, the 
analytical results of this investigation effectively delineated the extent of contamination in the 
area ofSWMU 105. Chemical analyses detected elevated concentrations-of metals and organic 
compounds in subsurface soil samples collected during the Phase II RFI at SWMU 105. 

Three VOCs and one SVOC were detected at concentrations of potential concern during the RFI 
at Landfill No. 3. Twelve pesticides and two PCB compounds were also detected. In addition, 
fourteen metals were detected in concentrations exceeding the UTLs calculated from background 
concentrations for the area around SWMU 105. 

During the Phase II RFI, a monitoring well was installed downgradient from SWMU 105, and 
groundwater samples were subsequently collected five times between 1995 and 1998. 

Four VOCs and two SVOCs were detected in at least one groundwater sample collected during 
the five groundwater sampling events. Ten metals were also detected. In addition, TPH was 
detected in the initial groundwater sample. 

52.5.2 Environmental Fate 

Contaminants encountered at Landfill No. 3 could potentially migrate into other environmental 
media through any of several transport mechanisms. The mechanisms include: air
volatilization of organics and movement within soil gas or the atmosphere, and wind transport of 
contaminants off site; leaching - through the vadose zone; and groundwater - movement via 
groundwater flow. 

Based on the general subsurface characteristics at SWMU 105, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. The potential for metals to precipitate in the subsurface, 
thus limiting downward migration in the vadose zone, is evidenced by the caliche layers 
encountered in the borings drilled during the IRP Phase II, the RFI, and the Phase II RFI. 

VOCs are likely to be relatively to highly mobile in subsurface soil and are not likely to persist 
for long periods oftime due to high vapor pressures, high volatilization potentials, and high 
biodegradation rates. 
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The SVOCs detected are likely to be relatively immobile due to low vapor pressures, low water 
solubilities, and tendencies to adsorb to clays. In addition, these compounds have moderate to 
low biodegradation rates. 

The pesticides and PCB compounds detected are likely to persist in the environment due to their 
extremely low vapor pressures, low water solubilities, and tendencies to readily adsorb to soil. 
These compounds also have low biodegradation rates. 

52.6 SITE ASSESSMENTS 

52.6.1 Summary 

A BRA was conducted based on the results of the RFI. The results of the BRA are discussed 
below. 

52.6.2 Screening Assessments 

52.6.2.1 Human Health 

A human health risk screening was completed for Landfill No. 3 to determine whether chemicals 
detected in soils at the site may pose an unacceptable risk to human health. Detected chemicals 
were evaluated based on detection frequency, comparison with background data, and availability 
of toxicity data. The results of this evaluation found elevated levels of two VOCs, two SVOCs, 
eight pesticides, TPH, and TRPH in the area ofSWMU 105. These chemicals were considered 
the COCs for Landfill No.3. 

The maximum concentrations of chemicals detected in the five groundwater samples were 
compared to the applicable USEPA MCLs. None ofthe compounds with established MCLs 
exceeded the corresponding MCL. Based on the results of the human health risk screening, 
chemicals detected in groundwater in the area of Landfill No. 3 do not pose an unacceptable risk 
to human health. 

52.6.2.2 Ecological 

The ecological screening assessment focused on the potential for adverse effects to occur to 
selected indicator species (chemical receptors) from environmental stressors (COCs). 
Waterfowl, specifically dabbler ducks, were chosen as the indicator species for SWMU 105 
(Radian 1994). Potential exposure ofthese ducks to contaminants originating in Landfill No.3 
would be via surface water runoff downgradient to the playa lake located approximately one
quarter mile to the north of this SWMU. Based on low annual precipitation (15 inches with low 
monthly averages of 0.4 inches during the winter) and the relatively low concentrations of COCs 
detected in the area of SWMU 105, few chemicals would likely be transported from the landfill 
to the playa lake. In addition, the ducks migrate through Clovis beginning in late October and 
potentially remain as late as mid-March during mild winters. The average amount of time ducks 
spend in the area is 1.5 to 3 months. Considering the low precipitation levels, the relatively low 
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concentrations of contaminants, and the limited amount of time duck spend in the area, the 
duck's level of exposure to SWMU chemicals is likely to be very low. 

The MCLs to which the maximum concentrations of chemicals detected in the five groundwater 
samples were compared are also protective of the environment. Because none of the compounds 
detected exceeded the corresponding MCLs, the chemicals detected in groundwater in the area of 
Landfill No.3 do not pose an unacceptable risk to the environment. 

Based on the results of the ecological screening, chemicals detected in soils at Landfill No. 3 do 
not pose an unacceptable ecological risk. 

52.6.3 Risk Assessments 

52.6.3.1 Human Health 
-

The BRA included three viable exposure pathways for off-site residents: ingestion of fruits and 
vegetables, ingestion of meats and dairy products, and inhalation of volatiles and particulates in 
the ambient air. Exposure concentrations were based on modeled on-site contaminant 
concentrations in surface water for purposes of predicting uptake and accumulation in food 
products, and predicted contaminant concentrations in ambient air based on soil sample 
analytical results. 

Toluene was the only COC detected in surface soil samples, and was therefore considered the 
only contaminant that would be found at significant concentrations in the playa lake due to 
runoff from Landfill No. 3. However, toluene has not been classified by the US EPA as to its 
carcinogenicity, so no oral slope factor was available to evaluate carcinogenic risks. Therefore, 
carcinogenic effects were not assessed for ingestion pathways. In addition, the lack of slope 
factors for contaminants predicted to enter the atmosphere through volatilization (TPH, TRPH, 
tetrahydrofuran, trichloropropene) or wind entrainment (bis[2-ethylhexyl] phthalate) also 
precluded the evaluation of carcinogenic risks associated with the inhalation pathway. 

The total hazard index for both adults and children, for both average exposure and RME, was 
calculated as 6 x 1 o-5

. This number fell below the US PEP A target of 1.0, indicating that 
contaminants that migrate off site are not likely to cause adverse noncarcinogenic health effects 
in adults or children under current exposure conditions. Because inhalation reference 
concentrations are not available for contaminants predicted to enter the atmosphere through 
volatilization (TPH, TRPH, tetrahydrofuran, trichloropropene) or wind entrainment (bis[2-
ethylhexyl] phthalate), the evaluation of noncarcinogenic risks associated with the inhalation 
pathway was precluded. 

Based on the results of the human health risk screening, a risk assessment was not warranted for 
the chemicals detected in the groundwater in the area of Landfill No.3. 

52.6.3.2 Ecological 

A formal ecological risk assessment was not warranted SWMU 105. 
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52.6.4 Other Applicable Assessments 

52.6.4.1 Surface Water 

SWMU 105 contained no surface water. 

52.6.4.2 Groundwater 

During the Phase II RFI, a monitoring well was installed downgradient from SWMU 105, and 
groundwater samples were subsequently collected and analyzed five times between 1995 and 
1998. Analytical results from these samples detected insignificant concentrations of 
groundwater contaminants in the area of Landfill No.3. 

52.6.4.3 Underground Storage Tanks (USTs) 
-

There is no record of storage tanks, either underground or aboveground, in the area of 
SWMU 105. 

52.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 105. 

52.7 NO FURTHER ACTION PROPOSAL 

52.7 .1 Rationale 

Based on the conclusions reached in the Phase II RFI, NF A has been recommended for 
SWMU 105. 

52.7 .2 Criterion 

SWMU 105 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOIFIFTY-THREE SWMU 106, Fire Oepanment Training Area No.2 

53.1 SUMMARY 

SWMU 106, Fire Department Training Area No.2, is located in the southeast comer of the Base, 
near abandoned north-south taxiway T -5 and bound to the north by an east-west paved road. The 
training area consists of two small round depressions in the land surface, characterized by sparse 
vegetation and measuring approximately 250 feet across. From 1968 to 1974, the SWMU was 
used concurrently with SWMU 107, Fire Department Training Area No.3. During training 
exercises, the ground was saturated with water, then unused jet fuel (JP-4) was introduced and 
ignited for training purposes. Approximately 300 gallons of fuel was burned during each 
training exercise. The exercises occurred about eight times per year (W -C 1992). 

An RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended that NF A or investigation was 
required at SWMU 106. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria and to RCRA action levels, or by calculating site-specific health risks. The BRA 
concluded that potential impacts to human health and the environment were insignificant at 
SWMU 106. 

A RFI conducted at SWMU 106 in 1995 (W-C 1995) did not include any further sampling 
activities at Fire Department Training Area No. 2, instead the RFI (W -C 1995) reiterated the 
results of the Rl. 

The conclusions reached in the RI report, the BRA, and the RFI were consistent in 
recommending no further work at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

53.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

53.2.1 Site Description 

SWMU 106, Fire Department Training Area No.2 is located in the southeast comer of the Base, 
near abandoned north-south taxiway T -5 and bound to the north by an east-west paved road 
(Figure 53-1 in Appendix A). The training area consists of two small round depressions in the 
land surface, characterized by sparse vegetation and measuring approximately 250 feet across. 
About eight times per year, approximately 300 gallons of jet fuel was burned during training 
exercises at the site (W-C 1992). 

53.2.2 Operational History 

From 1968 to 1974, SWMU 106 was used concurrently with SWMU 107 as a fire fighting 
training area. According to a Phase I IRP Records Search (CH2M Hill 1983), the potential 
existence of hazardous contaminants at Fire Department Training Area No.2 was evaluated by 
reviewing existing information, including installation records. 
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One deep soil boring was drilled and samples were collected for chemical analyses during a 
Phase II (Stage 1) investigation (Radian 1986) conducted in 1984 and 1985. Soil samples from 
this investigation were analyzed for oil and grease, lead, and purgeable organic compounds to 
determine if environmental contamination had resulted from fire training exercises in the area of 
SWMU 106. The investigation concluded that this site did not pose a threat to surface water or 
groundwater in its vicinity. 

Surface and subsurface samples were collected and analyzed during the RI conducted for 18 
IRP/SWMU sites (W-C 1992) at Cannon AFB in 1991. Surface and subsurface samples were 
collected for chemical and/or geotechnical analyses to evaluate the nature and extent of any 
potential contamination in this area. 

Later, an RFI (W-C 1995) reiterated the results ofthe Rl. 

53.3 LAND USE 

53.3.1 Current 

The area once occupied by SWMU 106 is now an open field covered with prairie grass. It is 
possible to discern the general area of this SWMU because of the two slight depressions in the 
ground surface and the sparse vegetative cover. 

53.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system ofthe United States; therefore, the facility 
will remain active for the foreseeable future. However, SWMU 106 has been inactive since 
1974. Use classification will continue to remain industrial in nature. 

53.4 INVESTIGATIVE ACTIVITIES 

53.4.1 Summary 

A Phase I IRP Records Search (CH2M Hill1983) evaluated the potential existence ofhazardous 
contaminants at Fire Department Training Area No. 2 by reviewing existing information, 
including installation records. One deep soil boring was drilled and samples were collected for 
chemical analyses during a Phase II (Stage 1) investigation (Radian 1986). Based on the date of 
the Phase II investigation, the analyses performed (i.e., oil and grease and purgeable organics), 
and the lack of significant results from the Phase II, this investigation is not discussed in further 
detail below. Soil borings were drilled and surface samples were collected during the RI 
conducted at 18 IRP/SWMU sites in 1991 (W-C 1992). The RFI conducted at SWMU 106 
(W -C 1995) did not include any further sampling activities at Fire Department Training Area 
No. 2, so this investigation is not discussed in further detail below. 
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53.4.2 Investigation #1: Remedial Investigation (RI) of 18 IRP/SWMU Sites 

53.4.2.1 Non-Sampling Data Collection 

In addition to the field investigation and data collection effort, the RI also included the 
performance of a BRA on the analytical data from SWMU 106. The BRA is addressed as 
Investigation #2 in Section 53.4.3 below. 

53.4.2.2 Sampling Data Collection 

Four soil borings were drilled and samples were collected for chemical and geotechnical 
analyses during the RI. Subsurface soil samples were collected from the borings to maximum 
depth intervals of 32 feet in three of the borings and of 31 feet in the fourth boring (Figure 53-1 
in Appendix A). The boring locations and total depths were chosen to evaluate the nature and 
extent of potential hazardous contaminants in the area of SWMU 106. Samples were selected for 
analyses from varying depth intervals to provide a cross-section profile of the Fire Department 
Training Area No. 2. 

Soil samples collected at depths of 4, 10, 20, and 30 feet in the three borings drilled to 32 feet, 
and at depths of 6, 10, 20, and 30 feet in the boring drilled to 31 feet were analyzed for TCL 
VOCs, TPH, and lead/chromium. In addition, seven other subsurface samples were collected for 
geotechnical gradation analysis. 

Four surface samples were also collected from the borings at depth intervals ofO to 0.5 feet. 
Surface samples were analyzed for BTEX, TPH, and lead/chromium. 

Two additional borings were drilled and sampled at locations near two of the previous borings 
after the laboratory missed the TCL VOCs holding times for several of the original samples. The 
samples, collected from one boring to a maximum depth of 6 feet and the other boring to a 
maximum depth of 32 feet, depending on which samples had missed holding times, were 
analyzed for TCL VOCs. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

53.4.2.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

53.4.2.4 Results and Conclusions 

No TAL VOCs were detected in any ofthe subsurface samples collected during the RI, with the 
exception of acetone. However, acetone is a common laboratory contaminant, and its detection 
was attributed to laboratory contamination. Toluene was detected in one surface sample and 
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benzene was detected in a second, but the concentrations of these compounds were below the 
quantitation limits. 

TPH was detected in surface samples at a maximum concentration of232 mg/kg, but was not 
detected in any subsurface samples. 

Lead and chromium were detected at concentrations exceeding the site background levels (W-C 
1997a) in surface samples at maximum concentrations of 41.0 mg/kg and 19.2 mg/kg, 
respectively. Lead and chromium were not detected above the background levels in any of the 
subsurface samples. The analytical results for this investigation are presented in Tables 53-1a, 
53-1b, and 53-1c in Appendix B. 

The conclusions reached in the RI of 18 IRP/SWMU sites was based on the results of the BRA, 
and are discussed below. 

53.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 181RP/SWMU Sites 

53.4.3.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 
ecological risk assessment that considered both present and future potential receptors, and all 
appropriate exposure pathways, was performed on the data collected during the RI. 

53.4.3.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included in the RI report. The 
RI was addressed as Investigation #1 in Section 53.4.2 above. 

53.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 

BRA. Therefore, no data gaps existed. 

53.4.3.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization of risk at SWMU 106. Potential receptors at this SWMU for human 

health risks included workers at nearby Landfill No.5. The major and complete exposure 
pathways for these workers included incidental soil ingestion, dermal contact, and inhalation of 
volatiles and fugitive particulates. Future workers performing intrusive actions and hypothetical 
future residents dwelling on the area of this SWMU were also considered potential receptors 
with the same exposure pathways listed above. For the purposes of the BRA, hazards and risks 

were combined across exposure pathways. 

As shown in table 53-2a, the COCs identified for SWMU 106 were VOCs. The average 
exposures and RME for all hazard indices for subchronic and chronic exposures to site COCs fell 
below the USEPA's level of concern (1.0) for noncarcinogenic effects (Table 53-2b in 
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Appendix B). This indicated that no unacceptable risk of noncarcinogenic effects was expected 
at SWMU 106. 

Carcinogenic risks are also presented in Table 53-3 in Appendix B. The total carcinogenic risk 
(i.e., the risk for all pathways combined) for average and RME exposures at SWMU 106 fell 
below the USEPA's target risk range of 1 x 10-4 to 1 x 10-6 (EPA 1989), with the exception of 
total RME cancer risk for the future hypothetical child resident (1.1 x 1 o-4

). The exposure 
pathway and chemical(s) contributing the majority of the cancer risk was the inhalation of 
VOCs. In this case, benzene contributed at least 80 percent of this risk, regardless of exposure 
scenario (i.e., average or RME). However, the chemicals contributing to the estimated risks 
were detected at extremely low frequencies. The highest values used in the calculation of risks 
were based on nondetect concentrations of these chemicals. The detection limits used ranged 
from approximately 30 to 60 mg/kg. Thus, the corresponding risk estimates are most likely 
based on matrix effects associated with the soils analyses. In addition, the fugitive VOC model 
that was used to estimate the airborne VOC concentrations did not take into account the 
biodegradation ofbenzene, which would tend to decrease fugitive VOC concentrations over 
time. Thus, the estimated VOC concentrations would probably not be sustained over the entire 
duration of exposure. 

The maximum concentration oflead detected within SWMU 106's risk assessment area fell 
below the applicable USEP A residential soil guidance lead cleanup levels. Therefore, no 
unacceptable risk was expected due to the presence of lead at this SWMU. 

A single ecological risk assessment was included in the BRA for all18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, lead and chromium were the only COCs discussed in the ecological 
risk assessment that were also detected at SWMU 106. Potential risk from metals in soil to biota 
was considered greatest through direct exposure of small mammals and other ground-dwelling 
organisms. Based on the calculated toxicity values for incidental soil ingestion, it was 
determined that none of the COC metals (including lead and chromium) pose a risk to small 
mammalian populations. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended for this 
SWMU. 

53.5 SITE CONCEPTUAL MODEL 

53.5.1 Nature and Extent of Contamination 

Toluene was detected in one surface sample and benzene was detetced in a second, but the 
concentrations of these compounds were below the quantitation limits. No VOCs, aside from 
acetone, a common laboratory contaminant, were detected in any of subsurface soil samples. 
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TPH was detected in surface samples at a maximum concentration of232 mg/kg, but was not 
detected in any subsurface samples. 

Lead and chromium were detected at concentrations exceeding the site background levels (W -C 
1997a) in surface samples at maximum concentrations of 41.0 mg/kg and 19.2 mg/kg, 
respectively. Lead and chromium were not detected above the background levels in any of the 
subsurface samples. 

53.5.2 Environmental Fate 

Based on site conditions at SWMU 106, applicable exposure pathways include incidental soil 
ingestion, dermal contact, and inhalation of volatiles and fugitive particulates. All His for 
subchronic and chronic exposures to site COCs fell below the USEPA's level of concern (1.0) 
for noncarcinogenic effects. In addition, the total carcinogenic risks at SWMU 106 fell below 
the USEPA's target risk range (1 x 10-4 to 1 x 10-6

). The maximum concentration oflead 
detected in soil fell below the applicable USEP A guidance for residential soil lead. The BRA 
indicated that no unacceptable risk was expected at SWMU 106. 

Potential risks from the COCs lead and chromium in soil to biota were calculated, and it was 
determined that neither of these COC metals pose a risk to small mammalian populations or 
other biota. Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as 
such, this SWMU contained no means for groundwater discharges to occur, and thus no risk of 
exposure via the groundwater pathway. 

53.6 SITE ASSESSMENTS 

53.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 106. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NFA was recommended for SWMU 106. 

53.6.2 Screening Assessments 

53.6.2.1 Human Health 

The COPCs identified for SWMU 106 included metals and VOCs. These chemicals were 
initially screened by comparing their detected concentrations to RFI criteria and proposed RCRA 
action levels. 

The comparison identified lead, chromium, benzene, and toluene as COCs. All COCs were 
subjected to a quantitative characterization of risk. 

53.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all 18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
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detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). Lead and chromium were the only COPCs detected at SWMU 106 that were 
addressed by the ecological risk assessment. Both lead and chromium were considered COCs 
based on a comparison to applicable screening criteria. 

53.6.3 Risk Assessments 

53.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included workers at nearby Landfill 
No. 5, future workers performing intrusive actions, and hypothetical future residents dwelling on 
the area of this SWMU. 

Based on site conditions at SWMU 106, the most significant exposure pathways include 
inhalation of fugitive VOCs or dust, and direct contact with soil resulting_in incidental ingestion 
or dermal absorption of chemicals from soil. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
workers at SWMU 106 fell below the USEPA's target risk range (1 x 10-4 to 1 x 10-6

). This 
indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected at 
SWMU 106. 

53.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the maximum metal 
concentrations detected at all18 IRP/SWMUs addressed by the RI, and based on the calculated 
toxicity values for incidental soil ingestion, none of the COC metals (including lead and 
chromium) posed a significant risk to small mammalian populations or other biota. Based on the 
results ofthe BRA, NFA was recommended for SWMU 106. 

53.6.4 Other Applicable Assessments 

53.6.4.1 Surface Water 

SWMU 106 contained no surface water. 

53.6.4.2 Groundwater 

Groundwater at SWMU 106 has been located at a depth greater than 250 feet; as such, this 
SWMU contained no means for groundwater discharges to occur. 

53.6.4.3 Underground Storage Tanks (USTs) 

Based on a review of available information, there have never been USTs located at SWMU 106. 
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53.6.4.4 Other 

A Phase I IRP Records Search (CH2M Hill 1983) evaluated the potential existence of hazardous 
contaminants at Fire Department Training Area No.2 by reviewing existing information, 
including installation records. 

One deep soil boring was drilled and samples were collected for chemical analyses during a 
Phase II (Stage 1) investigation (Radian 1986). 

Soil borings were drilled and surface samples were collected during the RI conducted at 18 
IRP/SWMU sites in 1991 (W-C 1992). 

The RFI conducted at SWMU 106 (W-C 1995) did not include any further sampling activities at 
Fire Department Training Area No.2, instead the RFI for SWMU 106 reiterated the results of the 
RI. 

No other assessments have been conducted in the area of SWMU 106. 

53.7 NO FURTHER ACTION PROPOSAL 

53.7.1 Rationale 

Based on the conclusions reached in the RI, the BRA, and the RFI, NF A has been recommended 
for SWMU 106. 

53.7.2 Criterion 

SWMU 106 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIIIIFIFTY-FOUR SWMU 107, Fire Depanment Training Area No. 3 

54.1 SUMMARY 

SWMU 107, Fire Department Training Area No.3, is located in the southeast comer of the Base, 
adjacent to and east of abandoned north-south taxiway T-5. The training area consists of an 
unlined surface area in a half-moon shape, measuring approximately 100 feet in length. The site 
has little vegetation, but was littered with numerous empty storage containers of various sizes at 
the time of the RI sampling event (W-C 1992). From 1968 to 1974, the SWMU was used 
concurrently with SWMU 106, Fire Department Training Area No. 2. During training exercises, 
the ground was first saturated with water, then unused jet fuel (JP-4) was introduced and ignited 
for training purposes. Approximately 300 gallons of fuel was burned during each training 
exercise. The exercises occurred about eight times per year (W-C 1992). More recently, 
according to the 1995 RFI (W-C 1995), the area ofSWMU 107 has been used for activities 
associated with the adjacent ordnance training site. 

An RI of 18 IRP/SWMU sites was completed in 1991 (W-C 1992). Based on the analytical 
results from this investigation, the RI report recommended that NF A or investigation was 
required at SWMU 107. 

A BRA, performed using the results of the RI, was included in the RI report. The BRA assessed 
potential adverse human health and ecological effects by comparing soil data to risk-based RFI 
criteria and to RCRA action levels, or by calculating site-specific health risks. The BRA 
concluded that potential impacts to human health and the environment were insignificant at 
SWMU 107. 

An RFI conducted at SWMU 107 in 1995 (W-C 1995) did not include any further sampling 
activities at Fire Department Training Area No. 3, instead the RFI reiterated the results of the Rl. 

The conclusions reached in the RI report, the BRA, and the RFI were consistent in 
recommending no further work at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

54.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

54.2.1 Site Description 

SWMU 107, Fire Department Training Area No.3, is located in the southeast comer of the Base, 
adjacent to and east of abandoned north-south taxiway T-5 (Figure 54-1 in Appendix A). The 
training area consists of an unlined surface area in a half-moon shape, measuring approximately 
100 feet in length. The site has little vegetation, but was littered with numerous empty storage 
containers ofvarious sizes at the time ofthe RI sampling event (W-C 1992). During training 
exercises, the ground was saturated with water, then approximately 300 gallons of jet fuel was 
ignited for training purposes. More recently, according to the 1995 RFI, the area of SWMU 107 
has been used for activities associated with the adjacent ordnance training site. 
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54.2.2 Operational History 

From 1968 to 1974, SWMU 107 was used concurrently with SWMU 106 as a fire fighting 
training area. According to a Phase I IRP Records Search (CH2M Hill1983), the potential 
existence of hazardous contaminants at Fire Department Training Area No.3 was evaluated by 
reviewing existing information, including installation records. 

One deep soil boring was drilled and samples were collected for chemical analyses during a 
Phase II (Stage 1) investigation (Radian 1986) conducted in 1984 and 1985. Soil samples from 
this investigation were analyzed for oil and grease, lead, and purgeable organic compounds to 
determine if environmental contamination had resulted from fire training exercises in the area of 
SWMU 107. The investigation concluded that this site did not pose a threat to surface water or 
groundwater in its vicinity. 

Surface and subsurface samples were collected and analyzed during the RI conducted for 18 
IRP/SWMU sites (W-C 1992) at Cannon AFB in 1991. Surface and subsurface samples were 
collected for chemical and/or geotechnical analyses to evaluate the nature and extent of any 
potential contamination in this area. 

Later, an RFI (W-C 1995) reiterated the results of the RI, and added that the site had been used 
more recently for activities associated with the adjacent ordnance training site. 

54.3 LAND USE 

54.3.1 Current 

The area once occupied by SWMU 107 is now an open field covered with prairie grass. It is 
possible to discern the general area of this SWMU because of sparse vegetative cover in this 
area. 

54.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the facility 
will remain active for the foreseeable future. However, SWMU 107 has been inactive since 
1974. Use classification will continue to remain industrial in nature. 

54.4 INVESTIGATIVE ACTIVITIES 

54.4.1 Summary 

A Phase I IRP Records Search (CH2M Hill1983), evaluated the potential existence ofhazardous 
contaminants at Fire Department Training Area No.3 by reviewing existing information, 
including installation records. One deep soil boring was drilled and samples were collected for 
chemical analyses during a Phase II (Stage 1) investigation (Radian 1986). Based on the date of 
the Phase II investigation, the analyses performed (i.e., oil and grease and purgeable organics), 
and the lack of significant results from the Phase II, this investigation is not discussed in further 
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SECTIIIFIFTY-FOUR SWMU 107, Fire Depanment Training Area No. 3 

detail below. Soil borings were drilled and surface samples were collected during the RI 
conducted at 18 IRP/SWMU sites in 1991 (W-C 1992). The RFI conducted at SWMU 107 
(W-C 1995) did not include any further sampling activities at Fire Department Training Area 
No. 3, so this investigation is not discussed in further detail below. 

54.4.2 Investigation #1: Remedial Investigation (RI) of 18 IRP/SWMU Sites 

54.4.2.1 Non-Sampling Data Collection 

In addition to the field investigation and data collection effort, the RI also included the 
performance of a BRA on the analytical data from SWMU 107. The BRA is addressed as 
Investigation #2 in Section 54.4.3 below. 

54.4.2.2 Sampling Data Collection 

Four soil borings were drilled and samples were collected for chemical and geotechnical 
analyses during the RI (Figure 54-1 in Appendix A). Subsurface soil samples were collected 
from the borings to maximum depth intervals of 31 feet in three of the borings and of 67 feet in 
the fourth boring. The boring locations and total depths were chosen to evaluate the nature and 
extent ofpotential hazardous contaminants in the area ofSWMU 107. Samples were selected for 
analyses from varying depth intervals to provide a cross-section profile of the Fire Department 
Training Area No.3. 

Soil samples were collected at depths of 5, 10, 20, and 29.5 feet in one boring, 4, 10, 20, and 30 
feet in the second and third borings, and at depths of 4, 10, 20, 30, 45, 50, and 60 feet in the 
fourth boring drilled to 67 feet. The samples were analyzed for TCL VOCs, TPH, and 
lead/chromium. In addition, seven other subsurface samples were collected for geotechnical 
gradation analysis. 

Four surface samples were also collected from the borings at depth intervals of 0 to 0.5 feet. 
Surface samples were analyzed for BTEX, TPH, and lead/chromium. 

Two additional borings were drilled and sampled at locations near two of the previous borings 
after the laboratory missed the TCL VOCs holding times for several of the original samples. The 
samples, collected from one boring to a maximum depth of 31 feet and the other boring to a 
maximum depth of 52 feet, depending on which samples had missed holding times, were 
analyzed for TCL VOCs. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater at Cannon AFB 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 
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54.4.2.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 

54.4.2.4 Results and Conclusions 

No TAL VOCs were detected in any of the subsurface samples collected during the RI, with the 
exception of acetone and BTEX compounds. However, acetone is a common laboratory 
contaminant, and its detection was attributed to laboratory contamination. Xylenes were 
detected in one boring at a maximum concentration of 94 mg/kg. Ethyl benzene was also 
detected in the same boring at a maximum concentration of 15 mg/kg. Benzene and toluene 
were not detected in any of the samples above the quantitation limits. 

TPH was detected in the four surface samples at a maximum concentration of 6,080 mg/kg, and 
was detected in subsurface samples at potentially significant concentrations to a maximum depth 
of32 feet. 

Lead was detected at concentrations exceeding the site background levels (W-C 1997a) in two 
surface samples at a maximum concentration 322 mg/kg. Lead was not detected above the 
background levels in any of the subsurface samples. Chromium was detected infrequently and in 
concentrations comparable to site background levels. The analytical results from this 
investigation are presented in Tables 54-1 a, 54-1 b, and 54-1 c in Appendix B. 

The conclusions reached in the RI of 18 IRP/SWMU sites was based on the results of the BRA, 
and are discussed below. 

54.4.3 Investigation #2: Baseline Risk Assessment (BRA) of 18 IRP/SWMU Sites 

54.4.3.1 Non-Sampling Data Collection 

No additional sampling data was collected as part of the BRA. However, a human health and 
ecological risk assessment that considered both present and future potential receptors, and all 
appropriate exposure pathways, was performed on the data collected during the RI. 

54.4.3.2 Sampling Data Collection 

No data was collected during the BRA. However, the BRA was included in the RI report. The 
RI was addressed as Investigation #1 in Section 54.4.2 above. 

54.4.3.3 Data Gaps 

It was concluded that the data collected during the RI was sufficient to complete a BRA. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the RI and the 
BRA. Therefore, no data gaps existed. 
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54.4.3.4 Results and Conclusions 

The BRA used validated soil data collected as part of the RI to identify and select COCs for the 
quantitative characterization of risk at SWMU 107. Potential receptors at this SWMU for human 
health risks included workers at nearby Landfill No.5. The major and complete exposure 
pathways for these workers included incidental soil ingestion, dermal contact, and inhalation of 
volatiles and fugitive particulates. Future workers performing intrusive actions and hypothetical 
future residents dwelling on the area of this SWMU were also considered potential receptors 
with the same exposure pathways listed above. For the purposes of the BRA, hazards and risks 
were combined across exposure pathways. 

The COCs identified for SWMU 107 were VOCs. As shown in Table 54-2a in Appendix B, the 
average exposures and RME for all hazard indices for subchronic and chronic exposures to site 
COCs fell below the USEPA's level of concern (1.0) for noncarcinogenic effects. This indicated 
that no unacceptable risk of noncarcinogenic effects was expected at SWMU 107. 

Carcinogenic risks are also presented in Table 54-2b in Appendix B. The total carcinogenic risk 
(i.e., the risk for all pathways combined) for average and RME exposures at SWMU 107 fell 
below the USEPA's target risk range of 1 x 10-4 to 1 x 1 o·6 (EPA 1989), with the exception of 
total RME cancer risk for the future hypothetical child resident (1.1 x 1 0-4). The exposure 
pathway and chemical(s) contributing the majority of the cancer risk was the inhalation of 
VOCs. In this case, benzene contributed at least 80 percent of this risk, regardless of exposure 
scenario (i.e., average or RME). However, the chemicals contributing to the estimated risks 
were detected at extremely low frequencies. The highest values use in the calculation of risks 
were based on nondetect concentrations of these chemicals. The detection limits used ranged 
from approximately 30 to 60 mglkg. Thus, the corresponding risk estimates are most likely 
based on matrix effects associated with the soils analyses. In addition, the fugitive VOC model 
that was used to estimate the airborne VOC concentrations did not take into account the 
biodegradation ofbenzene, which would tend to decrease fugitive VOC concentrations over 
time. Thus, the estimated VOC concentrations would probably not be sustained over the entire 
duration of exposure. 

The maximum concentration of lead detected within the SWMU 107 risk assessment area fell 
below the applicable USEP A guidance for residential soil lead cleanup levels. Therefore, no 
unacceptable risk was expected due to the presence of lead at this SWMU. 

A single ecological risk assessment was included in the BRA for all 18 IRP/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). However, lead and chromium were the only COCs discussed in the ecological 
risk assessment that were also detected at SWMU 107. Potential risk from metals in soil to biota 
was considered greatest through direct exposure of small mammals and other ground-dwelling 
organisms. Based on the calculated toxicity values for incidental soil ingestion, it was 
determined that none of the COC metals (including lead and chromium) pose a risk to small 
mammalian populations. 
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Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, no further response action was 
recommended for this SWMU. 

54.5 SITE CONCEPTUAL MODEL 

54.5.1 Nature and Extent of Contamination 

Xylenes were detected in one boring at a maximum concentration of 94 mg/kg. Ethyl benzene 
was also detected in the same boring at a maximum estimated concentration of 15 mg!kg. 
Benzene and toluene were not detected in any of the samples above the quantitation limits. 

TPH was detected in the four surface samples at a maximum concentration of 6,080 mg/kg, and 
was detected in subsurface samples at potentially significant concentrations to a maximum depth 
of32 feet. 

Lead was detected at concentrations exceeding the site background levels (W-C 1997a) in two 
surface samples at a maximum concentration 322 mg!kg. Lead was not detected above the 
background levels in any of the subsurface samples. Chromium was detected infrequently and in 
concentrations comparable to site background levels. 

54.5.2 Environmental Fate 

Based on site conditions at SWMU 107, applicable exposure pathways include incidental soil 
ingestion, dermal contact, and inhalation of volatiles and fugitive particulates. All hazard indices 
for subchronic and chronic exposures to site COCs fell below the USEPA's level of concern 
(1.0) for noncarcinogenic effects. In addition, the total carcinogenic risks at SWMU 107 fell 
below the USEPA's target risk range (1 x 10-4 to 1 x 10-6

). The maximum concentration oflead 
detected in soil fell below the applicable USEP A guidance for residential soil lead cleanup 
levels. The BRA indicated that no unacceptable risk was expected at SWMU 107. 

Potential risks from the COCs lead and chromium in soil to biota were calculated, and it was 
determined that neither of these COC metals pose a risk to small mammalian populations or 
other biota. Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as 
such, this SWMU contained no means for groundwater discharges to occur, and thus no risk of 
exposure via the groundwater pathway. 

54.6 SITE ASSESSMENTS 

54.6.1 Summary 

A BRA was conducted based on the results of the RI for SWMU 107. Based on the results of the 
BRA, no unacceptable human health or ecological risks due to chemical releases were expected 
from this SWMU. Therefore, NFA was recommended for SWMU 107. 
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54.6.2 Screening Assessments 

54.6.2.1 Human Health 

The COPCs identified for SWMU 107 included metals and VOCs. These chemicals were 
initially screened by comparing their detected concentrations to RFI criteria and proposed RCRA 
action levels. 

The comparison identified lead, chromium, benzene, and toluene as COCs. However, only lead 
was detected at potentially significant concentrations at SWMU 107. All COCs were subjected 
to a quantitative characterization of risk. 

54.6.2.2 Ecological 

A single ecological risk assessment was included in the BRA for all18 Izy/SWMU sites 
covered by the RI report. The ecological risk assessment addressed each chemical that was 
detected in the soils at Cannon AFB at concentrations determined to exceed background levels 
(W-C 1997a). Lead and chromium were the only COPCs detected at SWMU 107 that were 
addressed by the ecological risk assessment. However, only lead was considered a COC based 
on a comparison to applicable screening criteria. 

54.6.3 Risk Assessments 

54.6.3.1 Human Health 

Potential receptors at this SWMU for human health risks included workers at nearby Landfill 
No. 5, future workers performing intrusive actions, and hypothetical future residents dwelling on 
the area of this SWMU. 

Based on site conditions at SWMU 107, the most significant exposure pathways include 
inhalation of fugitive VOCs or dust, and direct contact with soil resulting in incidental ingestion 
or dermal absorption of chemicals from soil. 

All hazard indices for subchronic and chronic exposures to site COCs fell below the USEPA's 
level of concern (1.0) for noncarcinogenic effects. In addition, the total carcinogenic risk for 
workers at SWMU 107 fell below the USEPA's target risk range (1 X 10-4 to 1 X 10-6

). This 
indicated that no unacceptable risk of noncarcinogenic or carcinogenic effects was expected at 
SWMU 107. 

54.6.3.2 Ecological 

Potential risk from metals in soil to biota was considered greatest through direct exposure of 
small mammals and other ground-dwelling organisms. Based on the maximum metal 
concentrations detected at all18 IRP/SWMU sites addressed by the RI, and based on the 
calculated toxicity values for incidental soil ingestion, none of the COC metals (including lead) 
posed a significant risk to small mammalian populations or other biota. Based on the results of 
the BRA, NFA was recommended for SWMU 107. 
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54.6.4 Other Applicable Assessments 

54.6.4.1 Surface Water 

SWMU 107 contained no surface water. 

54.6.4.2 Groundwater 

Groundwater at SWMU 107 has been located at a depth greater than 250 feet; as such, this SWMU contained no means for groundwater discharges to occur. 

54.6.4.3 Underground Storage Tanks (USTs) 

Based on a review of available information, there have never been USTs located at SWMU 107. 

54.6.4.4 Other 

A Phase I IRP Records Search (CH2M Hill1983), evaluated the potential existence of hazardous contaminants at Fire Department Training Area No.3 by reviewing existing information, including installation records. 

One deep soil boring was drilled and samples were collected for chemical analyses during a Phase II (Stage 1) investigation (Radian 1986). 

Soil borings were drilled and surface samples were collected during the RI conducted at 18 IRP/SWMU sites in 1991 (W-C 1992). 

The RFI conducted at SWMU 107 (W-C 1995) did not include any further sampling activities at Fire Department Training Area No.3, instead the RFI for SWMU 107 reiterated the results ofthe RI. 

No other assessments have been conducted in the area ofSWMU 107. 

54.7 NO FURTHER ACTION PROPOSAL 

54.7.1 Rationale 

Based on the conclusions reached in the RI, the BRA, and the RFI, no further response action has been recommended for SWMU 107. 

54.7.2 Criterion 

SWMU 107 is proposed for NF A based on NMED NF A Criterion 5: The SWMU has been characterized in accordance with the current applicable state and federal regulations, and the available data has indicated that the contaminants present pose an acceptable level of risk under current and projected future land use. 

URS Greiner Woodward Clyde 
IIOMA3\WP-FILESIM9602\nnlhswa_nfraplrev11nfrap1s54.doc\11-Jui-OO /OMA 54-8 



SECTIOIFIFTY-FIVE SWMU 124, Inactive Underground Storage Tank No.1 

55.1 SUMMARY 

An RFA (A.T. Kearney 1987) described the suspected SWMU 124 location as being an inactive 
UST in the area of Facility 4028. However, site inspections, record searches, and interviews with 
facility personnel failed to reveal the existence of a UST, other than a UST associated with 
SWMU 48A, in this area. It was determined that SWMU 124 must have been a duplication of 
SWMU48A. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis SWMU. 

55.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

55.2.1 Site Description 

Refer to summary in Section 55.1 above. 

55.2.2 Operational History 

Refer to summary in Section 55.1 above. 

55.3 LAND USE 

55.3.1 Current 

Refer to summary in Section 55.1 above. 

55.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base will 
remain active for the foreseeable future. In addition, SWMU 124 was determined a duplicate of 
SWMU 48A and; as such, never existed. Use classification will continue to remain industrial in 
nature. 

55.4 INVESTIGATIVE ACTIVITIES 

SWMU 124 is a duplicate ofSWMU 48A. Therefore, the area misidentified as SWMU 124 was 
never investigated. 

55.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 124 has never been the subject of a conceptual model. 
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55.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 124. 

55.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 124. 

55.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 124. 

55.6.3 Other Applicable Assessments 

55.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 124. 

55.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 124 contained no means for groundwater discharges to occur. 

55.6.3.3 Underground Storage Tanks (USTs) 

SWMU 124 was determined to be a duplicate ofSWMU 48A, and as such, never existed. 

55.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 124. 

55.7 NO FURTHER ACTION PROPOSAL 

55.7 .1 Rationale 

Because SWMU 124 never existed, NFA is recommended for SWMU 124. 

55.7.2 Criterion 

SWMU 124 is proposed for NFA based on NMED NFA Criterion 1: This SWMU is a duplicate of 
SWMU 48A. 
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SECTIOIFIFTY -SIX SWMU 125, Inactive Underground Storage Tank No. 2 

56.1 SUMMARY 

An RFA (A.T. Kearney 1987) described the suspected SWMU 124location as a UST ofunknown 

dimensions, capacity, and construction adjacent to Building 357. However, site inspection and 

record searches failed to reveal the existence of this unit. Interviews with paint shop personnel 

indicated that a UST had been removed prior to the effective date of the NMED UST regulations. 

However, real property records indicate that the tank had been abandoned in place. In either case, 

there was no evidence indicating that this UST had been used for waste storage. Therefore, it is 

likely that this tank, which had been removed or abandoned in place, was mistakenly identified as 

aSWMU. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 

270.42(c) is warranted for closure of this SWMU. 

56.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

56.2.1 Site Description 

Refer to summary in Section 56.1 above. 

56.2.2 Operational History 

Refer to summary in Section 56.1 above. 

56.3 LAND USE 

56.3.1 Current 

Refer to summary in Section 56.1 above. 

56.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base will 

remain active for the foreseeable future. In addition, it was determined that SWMU 125 does not 

exist. Use classification will continue to remain industrial in nature. 

56.4 INVESTIGATIVE ACTIVITIES 

SWMU 125 does not exist. Therefore, the area misidentified as SWMU 125 was never 

investigated. 

56.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 125 has never been the subject of a conceptual model. 
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56.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 125. 

56.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 125. 

56.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 125. 

56.6.3 Other Applicable Assessments 

56.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 125. 

56.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 125 contained no means for groundwater discharges to occur. 

56.6.3.3 Underground Storage Tanks (USTs) 

SWMU 125 does not exist. However, the UST formerly located in the area misidentified as SWMU 
125 was either removed or abandoned in place prior to the effective date of the NMED UST 
regulations. 

56.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 125. 

56.7 NO FURTHER ACTION PROPOSAL 

56.7 .1 Rationale 

Because SWMU 125 does not exist, NFA is recommended for SWMU 125. 

56.7.2 Criterion 

SWMU 125 is proposed for NF A based on NMED NF A Criterion 1: This SWMU does not exist. 
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SECTIONFIFTY -SEVEN 

57.1 SUMMARY 

SWMU126, 
Inactive Underground Storage Tank No. 3 

The area misidentified as SWMU 126 was actually a heating oil tank associated with Building 

163. This building was demolished in 1985, and Building 164 was subsequently constructed in 

its place. The tank was located in front ofHangar 162 (A.T. Kearney 1987). Hangar 162 was 

demolished and the tank was removed following NMED UST regulations. No contamination 

was encountered during the removal activities. Because the heating oil tank was never used for 
the management of wastes, it was not a SWMU. Storage tanks are not included in the definition 

of a SWMU as defined in the following excerpt from the RF A Guidance (USEP A 1987): "The 

definition does not include ... units in which wastes have not been managed (e.g., product storage 
areas)." 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 

270.42(c) is warranted for closure of this SWMU. 

57.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

57.2.1 Site Description 

Refer to summary in Section 57.1 above. 

57.2.2 Operational History 

Refer to summary in Section 57.1 above. 

57.3 LAND USE 

57.3.1 Current 

Refer to summary in Section 57.1 above. 

57.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. In addition, the area misidentified as SWMU 126 

was never used for the management of wastes. Use classification will continue to remain 

industrial in nature. 

57.4 INVESTIGATIVE ACTIVITIES 

Samples were collected from the area misidentified as SWMU 126 in accordance with NMED 

UST regulations during the tank removal activities. 
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57.5 SITE CONCEPTUAL MODEL 

SWMU126, 
Inactive Underground Storage Tank No. 3 

The area misidentified as SWMU 126 has never been the subject of a conceptual model. 

57.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 126. 

57.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as SWMU 126. 

57.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 126. 

57.6.3 Other Applicable Assessments 

57.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 126. 

57.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 126 contained no means for groundwater discharges to occur. 

57.6.3.3 Underground Storage Tanks (USTs) 

The heating oil tank located in the area misidentified as SWMU 126 was removed in accordance 
with NMED UST regulations. 

57.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 126. 

57.7 NO FURTHER ACTION PROPOSAL 

57.7.1 Rationale 

Because SWMU 126 was never used for the management of wastes, NFA is recommended for 
SWMU 126. 
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57.7.2 Criterion 

SWMU126, 
Inactive Underground Storage Tank No. 3 

SWMU 126 is proposed for NFA based on NMED NFA Criterion 2: This SWMU has never 
been used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA 
solid waste or hazardous wastes and/or constituents, or other CERCLA hazardous substances. 
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SECTIIIFIFTY-EIGHT 

58.1 SUMMARY 

SWMU 121, Sand Trap and 
Leach Field for Facilitv 4095 l#1J 

SWMU 127 consisted of the Sand Trap and Leach Field Associated with Facility 4095 (#1), and 
has been listed as an Appendix III site. A Phase I RFI of the Appendix III sites (W-C 1994a) 
found elevated levels of metals and organic compounds in the area ofSWMU 127. The Phase I 
RFI report recommended conducting a BRA at this site. 

A BRA of the Appendix III SWMUs (W-C 1994b) found that no unacceptable human health or 
ecological risks due to chemical releases are expected at this SWMU. Based on this the BRA 
recommended NFA for SWMU 127. 

A Phase II RFI of the Appendix III sites (W-C 1997d) also found elevated levels of metals and 
organic compounds in the area of this SWMU. However, the report documenting this 
investigation noted that none of the concentrations of metals or organics exceeded the USEP A 
target risk range. The Phase II RFI report recommended no further investigation at this site. 

The results of the human health and ecological risk evaluations conducted during the CMS 
(URSGWC 2000) at SWMU 127 indicate there is no unacceptable risk to human health and the 
environment. Based on the maximum concentrations of COCs detected, and the results of 
vadose zone fate and transport modeling at SWMU 127, an NFA alternative was recommended. 

The conclusions reached in the BRA, the Phase II RFI, and the CMS are consistent in 
recommending no further work at this site. Therefore, a Class 3 modification to the Cannon 
AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is warranted for closure of this SWMU. 

58.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

58.2.1 Site Description 

This SWMU consisted of a 135-gallon concrete sand trap and leach field that received wash 
water from the POL refueling truck wash rack at Facility 4095 (Figure 58-1 in Appendix A). 
The sand trap measured 2.5 feet by 4.5 feet in plan and extended approximately 3.5 feet below 
the pavement. The sand trap discharged to a rectangular leach field approximately 300 square 
feet in size, located approximately 60 feet east of the wash rack. There are no aboveground or 
underground tanks located at Facility 4095. 

58.2.2 Operational History 

The sand trap became active in 1977. However, the leach field ceased to function in the late 
1980s. The old leach field was bypassed and an OWS enclosed in a concrete vault was 
subsequently installed in line with the wash rack's drainpipe and downstream from the sand trap 
in 1991. The original leach field remains in place, but is no longer used. Wastewater now drains 
to a new leach field approximately 40 feet southeast of the wash rack. Potential contaminants 
include JP-4 fuel and oil and grease. 
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The OWS vault was inspected as part of the Phase I RFI. The unit consists of a three

compartment steel tank with clean-out access for each compartment. No evidence of any 

leakage or spillage was found, and the OWS should not be considered part ofSWMU 127. 

The wash rack sand trap continues to receive heavy usage. The wastewater from the OWS 

discharges to a new leach field located northeast of the former leach field, and recovered 

petroleum products are temporarily stored in the OWS for future recycling. 

58.3 LAND USE 

58.3.1 Current 

The current land use of the SWMU location is industrial. 

58.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 

will remain active for the foreseeable future. However, it is possible that a change in the flying 

mission of Cannon AFB could result in the closure ofSWMU 127. Use classification will 

continue to remain industrial in nature. 

58.4 INVESTIGATIVE ACTIVITIES 

58.4.1 Summary 

A Phase I RFI of the Appendix III sites (W-C 1994a) found elevated levels of metals and organic 

compounds in the area ofSWMU 127. A BRA ofthe Appendix III SWMUs (W-C 1994b) found 

that no unacceptable human health or ecological risks due to chemical releases are expected at 

this SWMU. A Phase II RFI of the Appendix III sites (W-C 1997d) also found elevated levels of 

metals and organic compounds in the area of this SWMU. The results of the human health and 

ecological risk evaluations conducted during the CMS (URSGWC 2000) at SWMU 127 indicate 

there is no unacceptable risk to human health and the environment. 

58.4.2 Investigation #1: RCRA Facility Investigation (RFI), Appendix Ill SWMUs -

Phase I 

58.4.2.1 Non-Sampling Data Collection 

The Phase I RFI was purely a field investigation and data collection effort. Therefore, 

non-sampling data was not collected during this investigation. 

58.4.2.2 Sampling Data Collection 

Eight borings were installed during the Phase I RFI (boring locations are shown in Figure 58-1 in 

Appendix A). Two 10-foot borings were drilled through holes cut in the concrete wash rack to 
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sample the soil beneath the pad. Soil samples were collected from the 0.5- to 2-foot, 2- to 4-foot, 

4- to 6-foot, and 8- to 10-foot depth intervals to characterize the vertical distribution of potential 

contaminants. Minor visual and olfactory indications of contamination, probably attributable to 

spillage of JP-4 jet fuel on the wash rack, were found in the soils directly beneath the concrete 

pad. 

One 60-foot boring was drilled adjacent to the OWS and five 60-foot borings were drilled within 

the new and abandoned leach fields. Soil samples were collected from the surface and from the 

1.5- to 3.5-foot, 4- to 6-foot, 8- to 10-foot, 18- to 20-foot, 28- to 30-foot, 38- to 40-foot, 48- to 

50-foot, and 58- to 60-foot depth intervals to characterize the vertical distribution of potential 

leachate contaminants percolating into the soil. Odors indicating subsurface contamination 

beyond the wash rack were encountered during the drilling ofboring 12708, located in the new 

leach field. 

Target analytes for all borings included VOCs, SVOCs, metals, and TRPH. Surficial samples 

were collected from directly beneath the concrete wash rack and from the 0.2- to 0.5-foot depth 

interval in areas with plant cover to provide surface soil data for risk assessment purposes. 

58.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a 

BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 

Phase I RFI. Therefore, no data gaps existed after the completion of the Phase I RFI. 

58.4.2.4 Results and Conclusions 

Six organic compounds and three metals were found at levels exceeding the corresponding 

RBCs. The highest concentrations of organics and metals were detected in near-surface samples. 

The vertical extent of contamination was characterized by the soil borings. The analytical results 

from this investigation are shown in Tables 58-1a and 58-1b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the SWMU. 

The Phase I RFI recommended completing a BRA for SWMU 127. 

58.4.3 Investigation #2: Baseline Risk Assessment (BRA) for Appendix Ill SWMUs 
-Phase I 

58.4.3.1 Non-Sampling Data Collection 

No additional data was collected as part of the BRA. However, a human health and ecological 

risk assessment that considered both present and future potential receptors, and all appropriate 

exposure pathways, was performed on the data collected during the Phase I RFI. 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM96021nnlhswa_nfraplrev1\nfrap1s56.doci11-Jui-OO /OMA 58-3 



SECTIIIFIFTY-EIGHT 

58.4.3.2 Sampling Data Collection 

No data was collected during the BRA. 

58.4.3.3 Data Gaps 

SWMU 127, Sand Trap and 
teach Field for Facilitv 4095 (#11 

It was concluded that the data collected during the Phase I RFI was sufficient to complete a 
BRA. In addition, the data quality was deemed to be sufficient to meet the objectives of the 
Phase I RFI and the BRA. Therefore, no data gaps existed. 

58.4.3.4 Results and Conclusions 

Potential receptors at SWMU 127 for human health risks included occupational workers, 
hypothetical future construction workers, and hypothetical future trespassers. The receptors 
were assumed to be exposed to soil via ingestion, dermal contact, and inhalation pathways. The 
primary contributor to the risk was ingestion of P AHs in surface soils. The maximum potential 
excess human risk at SWMU 127 was 2 x 10-5 for occupational workers. This level fell within 
the USEPA's target risk range of 1 x 10-6 to 1 x 10-4 for risk from releases at hazardous waste 
sites, and indicated that no unacceptable risk was expected. The concentrations of COCs 
identified during the BRA are shown in Tables 58-2a and 58-2b in Appendix B. A summary of 
human health risks at SWMU 127 are shown in Table 58-2c in Appendix B. 

Analytical data for soils was collected during the Phase I RFI, and fate and transport modeling 
was conducted to evaluate air and groundwater pathways for contaminants detected at SWMU 
127. Both pathways were considered insignificant. 

Based on the results of the BRA, no unacceptable human health or ecological risks due to 
chemical releases were expected from this SWMU. Therefore, NF A was recommended at this 
SWMU. 

58.4.4 Investigation #3: RFI, Appendix Ill SWMUs - Phase II 

58.4.4.1 Non-Sampling Data Collection 

The purpose of the Phase II RFI was to further characterize the nature and extent of 
contamination in the area ofSWMU 127. In addition, the Phase II included a risk screening to 
verify whether the recommendation for NFA based on the BRA was appropriate for SWMU 127. 

58.4.4.2 Sampling Data Collection 

Eight borings were installed during the Phase II RFI (boring locations are shown in Figure 58-1 
in Appendix A). Two borings to depths of 10 feet were drilled at the location of the POL wash 
rack. Three borings to depths of 60 feet were drilled in the area of the historic leach field and 
three borings to 60 feet were drilled in the area of the new leach field. The boring locations were 
chosen to further assess the lateral presence and extent of site-related soil contaminants. 
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Surface soil samples from all borings were collected from 0 to 0.5 feet. All eight borings were 
also sampled at intervals of 3 to 5 feet and 8 to 10 feet. Other samples collected from the 60-foot 
borings included depths of 13 to 15 feet, 18 to 20 feet, 23 to 25 feet, 28 to 30 feet, 33 to 35 feet, 
38 to 40 feet, 48 to 50 feet, and 58 to 60 feet. Target analytes included VOCs, SVOCs, metals, 
and TRPH. 

58.4.4.3 Data Gaps 

Sufficient data was collected during the Phase II RFI to further characterize the nature and extent 
of contamination and conduct a risk screening at this SWMU. There were no sampling issues 
associated with the Phase II RFI that adversely affected data usability. In addition, the analytical 
data was judged acceptable for determining the nature and extent of contamination in the area of 
SWMU 127, and for completing the human health risk screening. Therefore, no data gaps 
existed. 

58.4.4.4 Results and Conclusions 

The Phase II RFI sampling results confirmed that contamination in the area ofSWMU 127 is 
confined mainly to shallow soils. The NMED action levels for BTEX and benzene were not 
exceeded, but the maximum concentration ofTRPH (11,600 mg/kg) did exceed the 
corresponding NMED action level of 1,000 mg/kg. However, TRPH was not detected in the 58-
to 60-foot interval in any of the borings. Based on the fact that the depth to groundwater at 
Cannon AFB is greater than 250 feet, it is not likely that the TRPH would impact the site 
groundwater. 

Eight metals detected during the Phase II RFI exceeded the background levels (W -C 1997a), and 
six of these metals exceeded the levels detected during the Phase I RFI. 

Seventeen organic compounds were also detected at levels exceeding the concentrations detected 
during the Phase I. However, only one compound, dibenzo(a,h)anthracene, exceeded the 
residential soil RBCs. The risk posed by the maximum detected concentration of this compound 
was estimated at 3 x 10-6

, a level within the acceptable USEPA target risk range of 1 x 10- to 
1 x 104 for exposure to chemicals released from hazardous waste sites. The analytical results 
from this investigation are shown in Tables 58-3a, 58-3b, 58-3c, and 58-3d in Appendix B. 

Because there were no unacceptable health risks associated with SWMU 127, the Phase II RFI 
recommended that no further investigation was necessary for this SWMU. 

58.4.5 Investigation #4: Corrective Measures Study (CMS) at SWMU 127 

58.4.5.1 Non-Sampling Data Collection 

Mathematical models were applied to a conceptual vadose zone model of SWMU 127 to 
evaluate the potential for contaminants detected in the soil above the MSSLs to be transported to 
underlying groundwater. The mathematical models used included the HELP Model, Version 
3.01 (Schroeder et al. 1994) and the MULTIMED Version 2.00 (Salhorta et al. 1995). 
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58.4.5.2 Sampling Data Collection 

No data was collected during the CMS. 

58.4.5.3 Data Gaps 

SWMU 127, Sand Trap and 
Leach Field for Facilitv 4095 1#11 

The data collected during the previous investigations was sufficient to perform human health and 
ecological risk evaluations, and to evaluate the results of the vadose zone fate and transport 
modeling. Therefore, no data gaps existed. 

58.4.5.4 Results and Conclusions 

As shown in Tables 58-4a and 58-4b in Appendix B results of the human health and ecological 
risk evaluations indicated that there was no unacceptable risk to human health and the 
environment based on the maximum detected concentrations ofCOCs in the soil at SWMU 127. 
In addition, results of the vadose zone fate and transport modeling showed, assuming sorption, 
dispersion, and biodegradation occurred, that the COCs would not reach groundwater above the 
maximum allowable concentrations for drinking water. The risk evaluations combined with the 
modeling were used to determine that the NFA alternative would be protective of human health 
and the environment at the lowest cost. 

58.5 SITE CONCEPTUAL MODEL 

58.5.1 Nature and Extent of Contamination 

The Phase I and Phase II RFis conducted at SWMU 127 found organic compounds and metals at 
levels of potential concern. Sixteen borings (4 to depths of 10 feet and 12 to depths of60 feet) 
were installed during the two phases of the RFis to effectively delineate the horizontal extent of 
contamination. The highest concentrations of organics and metals were detected in near-surface 
samples. The vertical extent of contamination was characterized by the soil borings. 

Groundwater at SWMU 127 was not investigated because the potential impacts to groundwater 
were considered minimal. The potential was considered minimal since the depth to groundwater 
is greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the SWMU. 

58.5.2 Environmental Fate 

Because chemicals were detected in soil at levels above MSSLs at SWMU 127, the fate and 
transport of contaminants in the vadose zone was modeled as part of the CMS to evaluate the 
potential for contaminants in soil to be transported to underlying groundwater. 

The mathematical models HELP and MUL TIMED were applied to a conceptual vadose zone 
model ofSWMU 127. The HELP model was used to estimate a net infiltration rate for input into 
MULTIMED. MULTIMED was then used to model contaminant migration through the vadose 
zone to the water table. 
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The modeling results, which assume that sorption, dispersion, and biodegradation would have 

occurred, predicted that the COCs would not reach groundwater above the allowable 

concentrations for drinking water. The calculation and the model-predicted concentrations are 

shown in Tables 58-4a and 58-4b in Appendix B, respectively. 

58.6 SITE ASSESSMENTS 

58.6.1 Summary 

A BRA was conducted based on the results of the Phase I RFI for SWMU 127. Based on the 

results of the BRA, no unacceptable human health or ecological risks due to chemical releases 

were expected from this SWMU. Therefore, NFA was recommended for SWMU 127. 

A CMS was then conducted based on the results of the Phase I and II RFis for SWMU 127. The 

results of the CMS are discussed below. 

58.6.2 Screening Assessments 

58.6.2.1 Human Health 

For the Tier 1 evaluation, the maximum concentrations of COPCs detected during the Phase I 

and II RFis were compared to the USEPA Region VI Residential MSSLs as part ofthe CMS. 

The comparison is shown in Table 58-4b in Appendix B. Benzene, xylenes, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene all exceeded the Tier 1 

values. Therefore, these six chemicals were considered the COCs at SWMU 127 and a Tier 2 

evaluation was performed (see Section 58.6.3.1). 

58.6.2.2 Ecological 

SWMU 127 encompassed a fenced area of mowed grass. It has been maintained as a near 

monoculture of grass and there was limited forage and biomass production. Therefore, it was not 

expected to be ecologically significant- nor would any such forage be considered attractive to 

native (relevant) New Mexico species. Based on this, SWMU 127 did not contain any 

significant ecological component such that a formal ecological risk assessment was warranted. 

58.6.3 Risk Assessments 

58.6.3.1 Human Health 

For the Tier 2 evaluation, SSTLs were developed for the COCs using the RBCA Tool Kit for 

Chemical Releases (Groundwater Services, Inc. 1999). These Tier 2 evaluations assumed a more 

realistic industrial exposure to the COCs. The SSTLs for each of the six COCs at SWMU 127, 

along with the maximum detected concentrations of the COCs, are shown in Table 58-4c in 

Appendix B. The maximum detected concentrations ofbenzo(a)anthracene, benzo(a)pyrene, and 

benzo(b )fluoranthene exceeded the corresponding SSTLs; the other COCs were below the 
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corresponding SSTLs. The maximum concentrations of each of the three chemicals that 

exceeded the SSTLs were detected during the Phase I RFI. Therefore, each of these detections 

were addressed by the BRA. The BRA included both human health and ecological risk 
evaluations and concluded that the risk was within USEP A acceptable levels. 

Results of the human health risk evaluation indicated that there was no unacceptable risk to 

human health based on the maximum detected concentrations ofCOCs in soil at SWMU 127. In 

addition, results of the vadose zone fate and transport modeling showed, assuming sorption, 

dispersion, and biodegradation occurred, that the COCs would not reach groundwater above the 

allowable concentrations for drinking water. The risk evaluation combined with the modeling 

were used to determine that the NFA alternative would be protective ofhuman health and the 

environment at the lowest cost. 

58.6.3.2 Ecological 

Based on the conclusions of the ecological risk screening, SWMU 127 did not contain any 

significant ecological component such that a formal ecological risk assessment was warranted. 

58.6.4 Other Applicable Assessments 

58.6.4.1 Surface Water 

SWMU 127 contained no surface water. 

58.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 

SWMU contained no means for groundwater discharges to occur. 

58.6.4.3 Underground Storage Tanks (USTs) 

There have never been USTs located at SWMU 127. 

58.6.4.4 Other 

No other assessments have been conducted in the area ofSWMU 127. 

58.7 NO FURTHER ACTION PROPOSAL 

58.7.1 Rationale 

Based on the conclusions reached in the BRA, the Phase II RFI, and the CMS, NF A has been 

recommended for SWMU 127. 
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58.7.2 Criterion 

SWMU 127, Sand Trap and 
Leach Field for Facilitv 4095 l#1J 

SWMU 127 is proposed for NFA based on NMED NFA Criterion 5: The SWMU has been 

characterized in accordance with the current applicable state and federal regulations, and the 

available data has indicated that the contaminants present pose an acceptable level of risk under 

current and projected future land use. 
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59.1 SUMMARY 

SWMU 128, Oil/Water Separator 
Near Tank 4095 [#21 and leach Field 

Only one separator device (SWMU 127, Sand Trap and Leach Field for Facility 4095 [#1]) is 
associated with Facility 4095. Therefore, the area misidentified as SWMU 128, OiVWater 
Separator Near Tank 4095 (#2) and Leach Field, does not exist at Cannon AFB. 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure of this SWMU. 

59.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

59.2.1 Site Description 

Refer to summary in Section 59.1 above. 

59.2.2 Operational History 

Refer to summary in Section 59.1 above. 

59.3 LAND USE 

59.3.1 Current 

Refer to summary in Section 59.1 above. 

59.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, SWMU 128 does not exist. Use 
classification will continue to remain industrial in nature. 

59.4 INVESTIGATIVE ACTIVITIES 

SWMU 128 does not exist. Therefore, the area misidentified as SWMU 128 was never 
investigated. 

59.5 SITE CONCEPTUAL MODEL 

The area misidentified as SWMU 128 has never been the subject of a conceptual model. 

59.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as SWMU 128. 
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59.6.1 Screening Assessments 

SWMU 128, Oil/Water Separator 
Near Tank 4095 [#21 and Leach Field 

No screening assessments were performed for the area misidentified as SWMU 128. 

59.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as SWMU 128. 

59.6.3 Other Applicable Assessments 

59.6.3.1 Surface Water 

There is no surface water in the area misidentified as SWMU 128. 

59.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as SWMU 128 contained no means for groundwater discharges to occur. 

59.6.3.3 Underground Storage Tanks (USTs) 

SWMU 128 does not exist. Therefore, there are no USTs associated with the area misidentified 
as SWMU 128. 

59.6.3.4 Other 

No other assessments have been conducted in the area misidentified as SWMU 128. 

59.7 NO FURTHER ACTION PROPOSAL 

59.7.1 Rationale 

Because SWMU 128 does not exist, NFA is recommended for SWMU 128. 

59.7.2 Criterion 

SWMU 128 is proposed for NFA based on NMED NFA Criterion 1: This SWMU does not 
exist. 
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60.1 SUMMARY 

AOC A, Motor Gasoline (MOGAS) Spill Site, is the name assigned to an area along Argentina 
Avenue, across from the refueling area of Facility No. 379. On two occasions in the early 1960s, 
fuel trucks overturned into a ditch located in this area and spilled unknown quantities of 
MOGAS (estimated at 2,000 to 3,000 gallons each) (Radian 1986). 

The MOGAS Spill Site warrants NF A because the release at this site was an accidental spill and, 
therefore, did not qualify as an AOC or a SWMU. Accidental spills are not included in the 
definition of a SWMU as defined in the following excerpt from the USEP A RF A Guidance: 
"The definition does not include accidental spills from production areas and units in which 
wastes have not been managed (e.g., product storage areas)." 

Solid waste was not discovered at AOC A; in addition this site was never a SWMU or an AOC. 
Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Perniit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis AOC. 

60.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

60.2.1 Site Description 

Refer to summary in Section 60.1 above. 

60.2.2 Operational History 

Refer to summary in Section 60.1 above. 

60.3 LAND USE 

60.3.1 Current 

Refer to summary in Section 60.1 above. 

60.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the area misidentified as AOC A was 
never used for the management of wastes. 

60.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as AOC A have been performed. However, 
after the soil that appeared to be visually impacted was discovered and segregated, samples were 
collected from this soil and analyzed for VOCs, BTEX, TPH, and a full TCLP suite. Barium 
was the only chemical detected in the analyses above the laboratory detection limits, and the 
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level detected (1.7 mg/L) was well below the regulatory level as defined by the RCRA TCLP 
(100 mg/L). Therefore, no significant contamination was discovered in the area misidentified as 
AOC A. These results were provided to USEP A Region VI as an attachment to a letter from 
Gen. Guth, Commander Cannon AFB, dated June 29, 1994. 

60.5 SITE CONCEPTUAL MODEL 

The area misidentified as AOC A has never been the subject of a conceptual model. 

60.6 SITE ASSESSMENTS 

No formal site assessments were performed for the area misidentified as AOC A. However, 
samples of the suspect soil were collected and analyzed for VOCs, BTEX, TPH, and a full TCLP 
suite. Barium, the only chemical detected above the laboratory detection limits (at a 
concentration 1.7 mg/L), was compared to the corresponding regulatory level (100 mg/L), and 
found to be well below this level. 

60.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as AOC A. 

60.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as AOC A. 

60.6.3 Other Applicable Assessments 

60.6.3.1 Surface Water 

There is no surface water in the area misidentified as AOC A. 

60.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as AOC A contained no means for groundwater discharges to occur. 

60.6.3.3 Underground Storage Tanks (USTs) 

There have never been storage tanks, either aboveground or underground, located in the area 
misidentified as AOC A. 

60.6.3.4 Other 

No other assessments have been conducted in the area misidentified as AOC A. 
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60.7 NO FURTHER ACTION PROPOSAL 

60.7 .1 Rationale 

Because AOC A was a spill site and was never used for the management of waste, NFA is 
recommended for AOC A. 

60.7.2 Criterion 

AOC A is proposed for NFA based on NMED NFA Criterion 2: This SWMU has never been 
used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA solid 
waste or hazardous wastes and/or constituents or other CERCLA hazardous substances. 
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61.1 SUMMARY 

AOC B, Jet Propellent 4 (JP-4) Fuel Spill Site, is the name assigned to an area located in the 
west-central portion of Cannon AFB that was the site of an accidental fuel spill in 1980. An 
estimated 400 gallons of JP-4 spilled from an aircraft fuel tank onto a concrete parking apron 
during the incident, as a result of a broken fuel line coupling (CH2M Hill1983). 

The JP-4 Fuel Spill Site warrants NF A because the release at this site was an accidental spill and, 
therefore, did not qualify as an AOC or a SWMU. Accidental spills are not included in the 
definition of a SWMU as defined in the following excerpt from the USEP A RF A Guidance: 
"The definition does not include accidental spills from production areas and units in which 
wastes have not been managed (e.g., product storage areas)." 

The release at this site was an accidental spill and, therefore, did not qualify as a SWMU or an 
AOC. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 
CFR 270.42(c) is warranted for closure ofthis AOC. 

61.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

61.2.1 Site Description 

Refer to summary in Section 61.1 above. 

61.2.2 Operational History 

Refer to summary in Section 61.1 above. 

61.3 LAND USE 

61.3.1 Current 

Refer to summary in Section 61.1 above. 

61.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the area misidentified as AOC B was 
never used for the management of wastes. 

61.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as AOC B have been performed. 
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SECTION SIXTY -ONE AOC B, JP-4 Fuel Spill Site 

61.5 SITE CONCEPTUAL MODEL 

The area misidentified as AOC B has never been the subject of a conceptual model. 

61.6 SITE ASSESSMENTS 

No formal site assessments were performed for the area misidentified as AOC B. 

61.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as AOC B. 

61.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as AOC B. 

61.6.3 Other Applicable Assessments 

61.6.3.1 Surface Water 

There is no surface water in the area misidentified as AOC B. 

61.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 

misidentified as AOC B contained no means for groundwater discharges to occur. 

61.6.3.3 Underground Storage Tanks (USTs) 

There have never been storage tanks, either aboveground or underground, located in the area 

misidentified as AOC B. 

61.6.3.4 Other 

No other assessments have been conducted in the area misidentified as AOC B. 

61.7 NO FURTHER ACTION PROPOSAL 

61.7.1 Rationale 

Because AOC B was a spill site and was never used for the management of waste, NF A is 

recommended for AOC B. 
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SECTION SIXTY -ONE AOC 8, JP-4 Fuel Spill Site 

61.7.2 Criterion 

AOC B is proposed for NF A based on NMED NF A Criterion 2: This SWMU has never been 
used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA solid 
waste or hazardous wastes and/or constituents or other CERCLA hazardous substances. 
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SECTION SIXTY-TWO AOC C, Blown Capacitor Site 

62.1 SUMMARY 

AOC C, the Blown Capacitor Site, is the location of a power pole that houses six capacitors. 
Lightning struck the pole in 1978 and ruptured three of the capacitors. Approximately 6 gallons 
of oil, believed to contain PCBs, were released and spilled onto the ground. The contaminated 
soil was excavated, placed in 55-gallon drums, and sent for off-site disposal by the Defense 
Property Disposal Office (DPDO). 

The IRP Records Search (CH2M Hill 1983) determined that the removal activities completed in 
the area of AOC C were adequate and would have eliminated any potential contamination. The 
site did not present significant concern for adverse effects to human health or to the environment. 
Based on this, IRP Phase II studies, including sampling and analytical testing, were not 
warranted for AOC C. 

The Blown Capacitor Site warranted NF A because the release at this site was an accidental spill 
and, therefore, did not qualify as an AOC. Accidental spills are not included in the definition of 
an AOC as defined in the following excerpt from the USEP A RF A Guidance: "The definition 
does not include accidental spills from production areas and units in which wastes have not been 
managed (e.g., product storage areas)." 

Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 
270.42(c) is warranted for closure ofthis AOC. 

62.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

62.2.1 Site Description 

Refer to summary in Section 62.1 above. 

62.2.2 Operational History 

Refer to summary in Section 62.1 above. 

62.3 LAND USE 

62.3.1 Current 

Refer to summary in Section 62.1 above. 

62.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the Blown Capacitor Site was 
mistakenly classified as an AOC based on a single accidental spill in this area. Use classification 
will continue to remain industrial in nature. 
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SECTION SIXTY-TWO AOC C, Blown Capacitor Site 

62.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as AOC C have been performed. However, 
after the spill occurred, the contaminated soil was excavated, placed in 55-gallon drums, and sent 
for off-site disposal. In addition, the IRP Records Search determined that the removal activities 
completed in the area of AOC C were adequate and would have eliminated any potential 
contamination. 

62.5 SITE CONCEPTUAL MODEL 

The area misidentified as AOC C has never been the subject of a conceptual model. 

62.6 SITE ASSESSMENTS 

No site assessments were performed for the area misidentified as AOC C. 

62.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as AOC C. 

62.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as AOC C. 

62.6.3 Other Applicable Assessments 

62.6.3.1 Surface Water 

There is no surface water in the area misidentified as AOC C. 

62.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as AOC C contained no means for groundwater discharges to occur. 

62.6.3.3 Underground Storage Tanks (USTs) 

There is no record of storage tanks, either underground or aboveground, in the area of AOC C. 

62.6.3.4 Other 

No other assessments have been conducted in the area misidentified as AOC C. 

URS Greiner Woodward Clyde O:IM9602\nnlhswa_ nfraplrev11nfrap1 s62.doc\ 11-Jul-00 IOMA 6 2-2 



SECTION SIXTY-TWO AOC C, Blown Capacitor Site 

62.7 NO FURTHER ACTION PROPOSAL 

62.7.1 Rationale 

Because the area referred to as AOC C should never have been classified as a AOC, NF A is 
recommended for AOC C. 

62.7 .2 Criterion 

AOC C is proposed for NF A based on NMED NF A Criterion 2: This AOC has never been used 
for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA solid waste or 
hazardous wastes and/or other constituents, or other CERCLA hazardous substances. 
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SECTIOISIXTY-THREE AOC E, Runwav Rubble Pile 

63.1 SUMMARY 

AOC E, Runway Rubble Pile, consists of a mound of asphalt and concrete debris stripped from a 
former runway and piled on the ground surface sometime between 1959 and 1966. A CERCLA 
SI of AOC E (W-C 1999) detected one VOC, one SVOC, two pesticides, and eleven metals at 
concentrations of potential concern in the surface soil. In addition, the SI also detected four 
VOCs, three SVOCs, two pesticides, and three metals at concentrations of potential concern in 
the subsurface soil. However, a risk evaluation determined that no evidence of a significant 
release in the area of AOC E existed, and the SI report recommended NF A at this AOC. 

The conclusions reached in the SI report recommended NF A at this site. Therefore, a Class 3 
modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42(c) is 
warranted for closure of this AOC. 

63.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

63.2.1 Site Description 

AOC E, the Runway Rubble Pile, measures approximately 1,000 feet long by 200 feet wide and 
has an average height of approximately 2 to 3 feet. The AOC is located approximately 120 feet 
east of a former runway that, in tum, is located east of the current runway (Figure 63-1 in 
Appendix A). The rubble pile trends north-south, parallel to the former runway. 

63.2.2 Operational History 

The Runway Rubble Pile was discovered in 1995 after a brush fire exposed the debris pile. A 
historical documents review (CH2M Hill1983) indicated that the debris had been piled at the 
site sometime between 1959 and 1966. The debris is believed to have been stripped from a 
runway constructed during World War II during its demolition. No records were found that 
indicated any other past use of the site. 

63.3 LAND USE 

63.3.1 Current 

The Runway Rubble Pile at AOC E was observed during the SI field activities to consist 
primarily of asphalt rubble with some concrete debris and gravel. The site is currently unused. 

63.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the Runway Rubble Pile is still present at 
the Base and no plans exist to remove it. Use classification will continue to remain industrial in 
nature. 
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SECTION SIXTY-THREE AOC E, Runwav Rubble Pile 

63.4 INVESTIGATIVE ACTIVITIES 

63.4.1 Summary 

A CERCLA SI (W-C 1999) detected VOCs, SVOCs, pesticides, and metals at concentrations of 
potential concern in the area of AOC E. However, a risk evaluation determined that no evidence 
of a significant release in the area of AOC E existed, and the SI report recommended NF A at this 
AOC. 

63.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, 
F, G, and H 

63.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results ofwhich are discussed below. An EM-61 
electromagnetic geophysical survey and trenching activities were also conducted in the area of 
AOC E during the SI field effort. These investigations found no significant metal (i.e., drums) or 
other debris buried at the site. 

63.4.2.2 Sampling Data Collection 

Eight borings drilled to maximum depths of 40 feet using a drill rig were sampled during the SI. 
Soil samples were collected from the 0- to 2-foot, 3- to 5-foot, 8- to 10-foot, 18- to 20-foot, 28-
to 30-foot, and 38- to 40-foot depth intervals in these borings. Four other borings drilled to 
maximum depths of 10 feet using a hand auger were also sampled. Soil samples were collected 
from the 0- to 2-foot, 3- to 5-foot, and 8- to 10-foot depth intervals in these borings. Borings 
were located near anomalies identified by the geophysical survey (boring locations are shown in 
Figure 63-1 in Appendix A). No visual evidence of contamination was observed during this 
investigation. 

Target analytes for all borings included VOCs, SVOCs, TAL metals, and pesticides/PCBs. In 
total, 60 soil samples collected from the 12 borings were sent for chemical analyses. 

63.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 
evaluation and to determine that a significant release had not occurred in the area of AOC E. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the CERCLA SI. 
Therefore, no data gaps existed after the completion of the SI. 

63.4.2.4 Results and Conclusions 

Low concentrations of one VOC, toluene, one SVOC, phenol, and two pesticides, DDT and 
DDE, were detected in at least one surface soil sample at AOC E. In addition, eleven metals 
(aluminum, antimony, beryllium, cadmium, chromium, iron, magnesium, nickel, potassium, 
vanadium, and zinc) were also detected above established background levels in at least one 
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SECTION SIXTY-THREE AOC E, Runway Rubble Pile 

surface soil sample at AOC E. Low concentrations of four VOCs (carbon disulfide, methyl ethyl 
ketone, methyl isobutyl ketone, and toluene), three SVOCs (di-n-butyl phthalate, di-n-octyl 
phthalate and n-nitrosodiphenylamine), and two pesticides (DDT and DDE) were detected in at 
least one subsurface soil sample at AOC E. In addition, ten metals (aluminum, arsenic, barium, 
beryllium, calcium, chromium, copper, lead, mercury, and potassium) were detected above 
background levels (W-C 1997a) in at least one subsurface soil sample at AOC E. The analytical 
results from this investigation are shown in Tables 63-1 a and 63-1 b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the AOC. 

The maximum detected concentrations of all organic compounds and of all metals that exceeded 
background levels in surface and subsurface soil samples were compared to USEP A Region VI 
Residential MSSLs (Tables 63-1c and 63-1d in Appendix B). The results ofthe risk evaluation 
found that the cumulative excess cancer risk for AOC E was 1 x 1 o-5 and the cumulative HI for 
noncarcinogenic health effects was estimated at 0.85 for surface soils and at 0.01 for subsurface 
soils. These levels all meet USEP A acceptable levels. Based on this, the SI report 
recommended NFA for AOC E. 

63.5 SITE CONCEPTUAL MODEL 

63.5.1 Nature and Extent of Contamination 

The SI conducted at AOC E included the drilling and sampling of twelve borings to depths of 
10 or 40 feet. VOCs, SVOCs, pesticides, and metals were detected at concentrations of potential 
concern. However, there was no evidence of a significant release in the area of AOC E, and the 
SI report recommended NF A at this AOC. 

Groundwater at AOC E was not investigated because the potential impacts to groundwater were 
considered minimal. The potential was considered minimal since the depth to groundwater is 
greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the AOC. 

63.5.2 Environmental Fate 

Contaminants encountered at the Runway Rubble Pile could potentially migrate into other 
environmental media through any of several transport mechanisms. The mechanisms include: 
air- movement within soil gas or the atmosphere, and wind transport of contaminants off site; 
leaching- through the vadose zone; and groundwater- movement via groundwater flow. 

VOCs are likely to be moderately to highly mobile in subsurface soil and are not likely to persist 
for long periods of time due to high vapor pressures, high volatilization potentials, and high 
biodegradation rates. 
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SECTIOISIXTY-THREE AOC E, Runwav Rubble Pile 

SVOCs are likely to be relatively immobile due to low vapor pressure, low water solubility, and 
a tendency to adsorb to clays. In addition, these three compounds have moderate to low 
biodegradation rates. 

Pesticides are likely to persist in the environment due to their extremely low vapor pressure, low 
water solubility, and tendency to readily adsorb to soil. These compounds also have low 
biodegradation rates. 

Based on the general subsurface characteristics at AOC E, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
these compounds do persist for long periods of time. 

63.6 SITE ASSESSMENTS 

63.6.1 Summary 

The SI report included a risk evaluation of AOC E. Based on the results of the risk evaluation, 
no unacceptable human health risks due to chemical releases were expected from this AOC. 
Therefore, NF A was recommended for AOC E. 

63.6.2 Screening Assessments 

63.6.2.1 Human Health 

The SI' s risk screening consisted of comparing the maximum detected concentrations of all 
organic compounds and all metals that exceeded background levels, in surface and subsurface 
soil samples, to USEP A Region VI Residential MSSLs. Based on maximum detected 
concentrations, generic high-end exposure assumptions, and using the MSSLs as a baseline of 
1 xl0-6 for carcinogenic risks and 1.0 for noncarcinogenic risks, the lifetime excess cancer risks 
and the cumulative adverse health effects were estimated for soils at AOC E. The results of the 
risk evaluation found that the cumulative excess cancer risk for AOC E was 1 x 1 o-s and the 
cumulative HI for noncarcinogenic health effects was estimated at 0.85 for surface soils and at 
0.01 for subsurface soils. 

These levels all meet USEP A acceptable levels. Based on this, the SI recommended NF A for 
AOCE. 

63.6.2.2 Ecological 

An ecological risk screening was not included as part of the SI, but a human health risk screening 
was conducted. Both the estimated lifetime excess cancer risks and the estimated cumulative 
adverse health effects met acceptable USEP A levels for soils at AOC E. The Region VI MSSLs, 
used as screening criteria, are highly conservative and, as such, are protective of ecological and 
human health. 
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63.6.3 Risk Assessments 

63.6.3.1 Human Health 

Because the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEP A levels for soils at AOC E, a full-scale human health risk 
assessment was not warranted for AOC E. 

63.6.3.2 Ecological 

Both the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEP A levels for soils at AOC E. In addition, the Region VI MSSLs, 
used as screening criteria in the human health risk evaluation, are highly conservative and, as 
such, are protective of ecological and human health. Therefore, an ecological risk assessment 
was not warranted for AOC E. 

63.6.4 Other Applicable Assessments 

63.6.4.1 Surface Water 

AOC E contained no surface water. 

63.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
AOC contained no means for groundwater discharges to occur. 

63.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Runway Rubble Pile. 

63.6.4.4 Other 

No other assessments have been conducted in the area of AOC E. 

63.7 NO FURTHER ACTION PROPOSAL 

63.7.1 Rationale 

Based on the conclusions reached in SI, NF A has been recommended for AOC E. 

63.7.2 Criterion 

AOC E is proposed for NFA based on NMED NFA Criterion 5: The AOC has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIOISIXTY-FOUR AOC F, Calibration Target Berm 

64.1 SUMMARY 

AOC F, Calibration Target Berm, consists of an earthen structure that was used as a backstop for 
bore sighting aircraft weaponry. A CERCLA SI of AOC F (W -C 1999) detected arsenic and 
lead at concentrations of potential concern. However, a risk evaluation determined that no 
evidence of a significant release in the area of AOC F existed, and the SI report recommended 
NF A at this AOC. 

The conclusions reached in the SI report recommended NF A at this site. Therefore, a Class 3 
modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42( c) is 
warranted for closure of this AOC. 

64.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

64.2.1 Site Description 

AOC F, the Calibration Target Berm, is irregularly shaped, approximately 15 feet high, and 
comprised mainly of sand soil with numerous rock fragments, sparse vegetation, and some 
debris. A former target support, constructed of telephone poles, iron bars, and concrete, is 
located approximately 150 feet north of the berm. The AOC is located to the southwest of the 
current small arms firing range (Figure 64-1 in Appendix A). 

64.2.2 Operational History 

The Calibration Target Berm was used as a backstop when bore sighting aircraft weaponry in the 
1950s and 1960s. 

64.3 LAND USE 

64.3.1 Current 

The irregularly shaped Calibration Target Berm at AOC F was observed during the SI field 
activities to be comprised mainly of sand soil with numerous rock fragments, sparse vegetation, 
and some debris. The site is currently unused. 

64.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. However, the Calibration Target Berm is still 
present at the Base and no plans exist to remove it. Use classification will continue to remain 
industrial in nature. 
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SECTION SIXTY-FOUR AOC F, Calibration Target Berm 

64.4 INVESTIGATIVE ACTIVITIES 

64.4.1 Summary 

A CERCLA SI (W -C 1999) detected arsenic and lead at concentrations of potential concern in 
the area of AOC F. However, a risk evaluation determined that no evidence of a significant 
release in the area of AOC F existed, and the SI report recommended NFA at this AOC. 

64.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, 
F, G, and H 

64.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results of the risk evaluation are discussed below. 

64.4.2.2 Sampling Data Collection 

Nine borings drilled to maximum depths of 4 feet from the top surface of the berm using a hand 
auger were sampled during the SI. The hand auger borings were completed in an approximate 
grid atop the berm. Soil samples were collected from the berm's surface and from the 1.5- to 
2-foot and the 3.5- to 4-foot depth intervals in these borings. Nine other surface samples were 
collected from locations near the former target stand, between the stand and the berm, and 
around the berm at depths ofO- to 2-feet using a hand auger (boring locations are shown in 
Figure 64-1 in Appendix A). All samples were sieved using a 0.25-inch mesh screen to remove 
debris. 

Target analytes for all borings included total antimony, arsenic, and lead. Thirty-six soil samples 
were sent for chemical analyses. 

64.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 
evaluation and to determine that a significant release had not occurred in the area of AOC F. In 
addition, the data quality was deemed to be sufficient to meet the objectives ofthe CERCLA SI. 
Therefore, no data gaps existed after the completion of the SI. 

64.4.2.4 Results and Conclusions 

Concentrations of arsenic and lead were detected above established background levels (W -C 
1997a) in soil samples collected at AOC F. The analytical results from this investigation are 
shown in Tables 64-la and 64-lb in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the AOC. 
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Concentrations of arsenic detected in surface soil exceeded both residential and industrial 
USEPA Region VI MSSLs (Tables 64-1c and 64-1d in Appendix B). The results ofthe risk 
evaluation found that the excess cancer risk from arsenic at AOC F was 2 x 10-6, which fell 
within the US EPA target range of 1 x 10-4 to 1 x 1 o-6

. This indicated that no unacceptable 
adverse health effects were anticipated due to arsenic concentrations at AOC F. 

Although concentrations of arsenic exceeded the corresponding MSSLs, all concentrations fell 
within the established USEP A Region VI background range for arsenic in soil (USEP A 1998). 
Arsenic often occurs naturally along with lead and has been used historically as a rodenticide. 
Therefore, the concentrations of arsenic detected may not be site-related. The concentrations of 
lead detected in soil at AOC F did not exceed the residential or the industrial MSSLs. 

Therefore, the SI report recommended NFA for AOC F. 

64.5 SITE CONCEPTUAL MODEL 

64.5.1 Nature and Extent of Contamination 

The SI conducted at AOC F included the drilling and sampling of nine shallow borings and the 
collection of nine surface samples. Arsenic and lead were detected at concentrations of potential 
concern. However, there was no evidence of a significant release in the area of AOC F, and the 
SI report recommended NFA at this AOC. 

Groundwater at AOC F was not investigated because the potential impacts to groundwater were 
considered minimal. The potential was considered minimal since the depth to groundwater is 
greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the AOC. 

64.5.2 Environmental Fate 

Contaminants encountered at the Calibration Target Berm could potentially migrate into other 
environmental media through any of several transport mechanisms. The mechanisms include: 
air- movement within soil gas or the atmosphere, and wind transport of contaminants off site; 
leaching- through the vadose zone; and groundwater- movement via groundwater flow. 

Based on the general subsurface characteristics at AOC 3, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
these compounds do persist for long periods of time. 

64.6 SITE ASSESSMENTS 

64.6.1 Summary 

The SI report included a risk evaluation of AOC F. Based on the results of the risk evaluation, 
no unacceptable human health risks due to chemical releases were expected from this AOC. 
Therefore, NFA was recommended for AOC F. 
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64.6.2 Screening Assessments 

64.6.2.1 Human Health 

The SI's risk screening consisted of comparing the maximum detected concentrations of all 
metals that exceeded background levels (W-C 1997a), in surface and subsurface soil samples, to 
USEP A Region VI MSSLs. The results of the risk screening found that the excess cancer risk 
from arsenic at AOC F was 2 x 10-6

, which fell within the USEPA target range of 1 x 10-4 to 
1 x 10-6

. This indicated that no unacceptable adverse health effects were anticipated due to 
arsenic concentrations at AOC F. The concentrations of lead detected in soil at AOC F did not 
exceed the residential or the industrial MSSLs. 

Therefore, the SI report recommended NFA for AOC F. 

64.6.2.2 Ecological 

An ecological risk screening was not included as part of the SI, but a human health risk screening 
was conducted. The risk evaluation found that no unacceptable adverse health effects were 
anticipated due to arsenic or lead concentrations in soil at AOC F. The Region VI MSSLs, used 
as screening criteria, are highly conservative and, as such, are protective of ecological and 
human health. 

64.6.3 Risk Assessments 

64.6.3.1 Human Health 

Because the risk evaluation found that no unacceptable adverse health effects were anticipated 
due to arsenic or lead concentrations in soil at AOC F, a full-scale human health risk assessment 
was not warranted for AOC F. 

64.6.3.2 Ecological 

The risk evaluation found that no unacceptable adverse health effects were anticipated due to 
arsenic or lead concentrations in soil at AOC F. In addition, the Region VI MSSLs, used as 
screening criteria in the human health risk evaluation, are highly conservative and, as such, are 
protective of ecological and human health. Therefore, an ecological risk assessment was not 
warranted for AOC F. 

64.6.4 Other Applicable Assessments 

64.6.4.1 Surface Water 

AOC F contained no surface water. 
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64.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
AOC contained no means for groundwater discharges to occur. 

64.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Calibration Target Berm. 

64.6.4.4 Other 

No other assessments have been conducted in the area of AOC F. 

64.7 NO FURTHER ACTION PROPOSAL 

64.7.1 Rationale 

Based on the conclusions reached in SI, NFA has been recommended for AOC F. 

64.7.2 Criterion 

AOC F is proposed for NF A based on NMED NF A Criterion 5: The AOC has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTIIIISIXTY-FIVE AOC G, Disturbed Area -Nonh Housing Site 

65.1 SUMMARY 

AOC G, Disturbed Area - North Housing Site, consists of an area identified in historical aerial 
photographs from 1959 as the site of an unknown disturbance. A CERCLA SI of AOC G (W-C 
1999) detected three VOCs and thirteen metals at concentrations of potential concern in the 
surface soil. In addition, the SI also detected five VOCs, nine SVOCs, and ten metals at 
concentrations of potential concern in the subsurface soil. However, a risk evaluation 
determined that no evidence of a significant release in the area of AOC G existed, and the SI 
report recommended NFA at this AOC. 

The conclusions reached in the SI report recommended NF A at this site. Therefore, a Class 3 
modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42( c) is 
warranted for closure of this AOC. 

65.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

65.2.1 Site Description 

AOC G, the Disturbed Area- North Housing Site, measured approximately 735 feet long by 
320 feet wide and was located in the northwest comer of the Base housing area, in the northwest 
comer of the Base (Figure 65-1 in Appendix A). At least five housing units are located within 
the area of the disturbance. Although the disturbance was observed in 1959 historical aerial 
photographs, the site appeared inactive in 1966 historical aerial photographs. The reason for the 
disturbance is unknown. 

65.2.2 Operational History 

The Disturbed Area- North Housing Site was identified in 1959 historical aerial photographs, 
and the site appeared inactive in 1966 historical aerial photographs. The reason for the 
disturbance is unknown. 

65.3 LAND USE 

65.3.1 Current 

The Disturbed Area- North Housing Site at AOC G currently contains at least five housing 
units. The portions of the Disturbed Area- North Housing Site that are not covered by the 
housing units are presently paved as streets and driveways, or landscaped. 

65.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system ofthe United States; therefore, the Base 
will remain active for the foreseeable future. The Disturbed Area- North Housing Site currently 
contains at least five housing units and no plans exist to remove the units or their occupants. Use 
classification will continue to remain residential in nature. 
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SECTION SIXTY-FIVE AOC G, Disturbed Area -Nonh Housing Site 

65.4 INVESTIGATIVE ACTIVITIES 

65.4.1 Summary 

A CERCLA SI (W-C 1999) detected VOCs, SVOCs, and metals at concentrations of potential 

concern in the area of AOC G. However, a risk evaluation determined that no evidence of a 

significant release in the area of AOC G existed, and the SI report recommended NF A at this 

AOC. 

65.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, 

F, G, and H 

65.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results ofwhich are discussed below. An EM-61 

electromagnetic geophysical survey was also conducted across the northern half of AOC G 

during the SI field effort, but no data was downloaded or recorded. No anomalies were detected 

using the EM -61. 

65.4.2.2 Sampling Data Collection 

Eight borings drilled to maximum depths of 40 feet using a drill rig were sampled during the SI. 

Soil samples were collected from the 0- to 2-foot, 3- to 5-foot, 8- to 10-foot, 18- to 20-foot, 28-

to 30-foot, and 38- to 40-foot depth intervals in these borings. Boring locations were distributed 

to cover as much of the Disturbed Area- North Housing Site as possible (boring locations are 

shown in Figure 65-1 in Appendix A). A uniform grid pattern was not possible due to the 

presence of buildings and utilities at the site, and neither the historical aerial photographs nor the 

EM-61 data suggested the need for specific boring placements. No visual evidence of 

contamination was observed during this investigation. 

Target analytes for all borings included VOCs, SVOCs, TPH (DRO and GRO), TAL metals, 

herbicides, and pesticides/PCBs. Forty-eight soil samples collected from the eight borings were 

sent for chemical analyses. 

65.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 

evaluation and to determine that a significant release had not occurred in the area of AOC G. In 

addition, the data quality was deemed to be sufficient to meet the objectives of the CERCLA SI. 

Therefore, no data gaps existed after the completion of the SI. 

65.4.2.4 Results and Conclusions 

Low concentrations of three VOCs (methyl ethyl ketone, methyl isobutyl ketone, and toluene) 

were detected in at least one surface soil sample at AOC G. In addition, thirteen metals 

(aluminum, beryllium, calcium, chromium, iron, lead, magnesium, mercury, nickel, potassium, 
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SECTION SIXTY-FIVE AOC G, Disturbed Area - Nonh Housing Site 

sodium, vanadium, and zinc) were also detected above established background levels in at least 
one surface soil sample at AOC G. Low concentrations of five VOCs (carbon disulfide, 
chloromethane, methyl ethyl ketone, methyl isobutyl ketone, and toluene) and nine SVOCs 
(benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, chrysene, 
di-n-butyl phthalate, di-n-octyl phthalate, fluoranthene, and pyrene) were detected in at least one 
subsurface soil sample at AOC G. In addition, ten metals (aluminum, barium, calcium, 
chromium, copper, lead, magnesium, mercury, potassium, and sodium) were detected above 
background levels in at least one subsurface soil sample at AOC G. The analytical results from 
this investigation are shown in Tables 65-1 a and 65-1 b in Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 
minimal. The potential was considered minimal since the depth to groundwater is greater than 
250 feet, and the soil sampling results demonstrate that contaminants are not being transported 
significantly in a vertical direction beneath the AOC. 

The maximum detected concentrations of all organic compounds and of all metals that exceeded 
background levels (W-C 1997a) in surface and subsurface soil samples were compared to 
USEPA Region VI Residential MSSLs (Tables 65-1c and 65-1d in Appendix B). The results of 
the risk evaluation found that the cumulative excess cancer risk for AOC G was 1 x 1 o-7 for 
surface soils and 1 x 1 o-6 for subsurface soils, and the cumulative HI for noncarcinogenic health 
effects was estimated at 1.0 for surface soils and at 0.01 for subsurface soils. These levels all 
meet USEPA acceptable levels. Based on this, the SI report recommended NF A for AOC G. 

65.5 SITE CONCEPTUAL MODEL 

65.5.1 Nature and Extent of Contamination 

The SI conducted at AOC G included the drilling and sampling of eight borings to a depth of 
40 feet. VOCs, SVOCs, and metals were detected at concentrations of potential concern. 
However, there was no evidence of a significant release in the area of AOC G, and the SI report 
recommended NFA at this AOC. 

Groundwater at AOC G was not investigated because the potential impacts to groundwater were 
considered minimal. The potential was considered minimal since the depth to groundwater is 
greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 
transported significantly in a vertical direction beneath the AOC. 

65.5.2 Environmental Fate 

Contaminants encountered at the Disturbed Area- North Housing Site could potentially migrate 
into other environmental media through any of several transport mechanisms. The mechanisms 
include: air- movement within soil gas or the atmosphere, and wind transport of contaminants 
off site; leaching - through the vadose zone; and groundwater- movement via groundwater 
flow. 
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VOCs are likely to be moderately to highly mobile in subsurface soil and are not likely to persist 
for long periods of time due to high vapor pressures, high volatilization potentials, and high 
biodegradation rates. 

SVOCs are likely to be relatively immobile due to low vapor pressure, low water solubility, and 
a tendency to adsorb to clays. In addition, these compounds have moderate to low 
biodegradation rates. 

Based on the general subsurface characteristics at AOC G, including moderate to high clay 
content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 
they do persist for long periods of time. 

65.6 SITE ASSESSMENTS 

65.6.1 Summary 

The SI report included a risk evaluation of AOC G. Based on the results of the risk evaluation, 
no unacceptable human health risks due to chemical releases were expected from this AOC. 
Therefore, NFA was recommended for AOC G. 

65.6.2 Screening Assessments 

65.6.2.1 Human Health 

The SI's risk screening consisted of comparing the maximum detected concentrations of all 
organic compounds and all metals that exceeded background levels (W-C 1997a), in surface and 
subsurface soil samples, to USEP A Region VI Residential MSSLs. Based on maximum detected 
concentrations, generic high-end exposure assumptions, and using the MSSLs as a baseline of 
1 x 1 o-6 for carcinogenic risks and 1.0 for noncarcinogenic risks, the lifetime excess cancer risks 
and the cumulative adverse health effects were estimated for soils at AOC G. The results of the 
risk evaluation found that the cumulative excess cancer risk for AOC G was 1 x 10-7 for surface 
soils and 1 x 1 o-6 for subsurface soils, and the cumulative HI for noncarcinogenic health effects 
was estimated at 1.0 for surface soils and at 0.01 for subsurface soils. 

These levels all meet USEP A acceptable levels. Based on this, the SI recommended NF A for 
AOCG. 

65.6.2.2 Ecological 

An ecological risk screening was not included as part of the SI, but a human health risk screening 
was conducted. Both the estimated lifetime excess cancer risks and the estimated cumulative 
adverse health effects met acceptable USEPA levels for soils at AOC G. The Region VI MSSLs, 
used as screening criteria, are highly conservative and, as such, are protective of ecological and 
human health. 
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65.6.3 Risk Assessments 

65.6.3.1 Human Health 

Because the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEP A levels for soils at AOC G, a full scale human health risk 
assessment was not warranted for AOC G. 

65.6.3.2 Ecological 

Both the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEP A levels for soils at AOC G. In addition, the Region VI MSSLs, 
used as screening criteria in the human health risk evaluation, are highly conservative and, as 
such, are protective of ecological and human health. Therefore, an ecological risk assessment 
was not warranted for AOC G. 

65.6.4 Other Applicable Assessments 

65.6.4.1 Surface Water 

AOC G contained no surface water. 

65.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
AOC contained no means for groundwater discharges to occur. 

65.6.4.3 Underground Storage Tanks (USTs) 

No USTs are suspected to be associated with the Disturbed Area- North Housing Site. 

65.6.4.4 Other 

No other assessments have been conducted in the area of AOC G. 

65.7 NO FURTHER ACTION PROPOSAL 

65.7 .1 Rationale 

Based on the conclusions reached in SI, NFA has been recommended for AOC G. 

65.7.2 Criterion 

AOC G is proposed for NF A based on NMED NF A Criterion 5: The AOC has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTION SIXTY -SIX AOC H, Disturbed Area -South Housing Site 

66.1 SUMMARY 

AOC H, Disturbed Area - South Housing Site, consists of an area identified, in historical aerial 
photographs from 1951 as the site of a "blowout," which is a naturally occurring, low-lying 
feature common to this region. This feature appears as an unknown disturbance in 1954 
historical aerial photographs. 

A CERCLA SI of AOC H (W-C 1999) detected two VOCs, one SVOC, two pesticides, and 
eleven metals at concentrations of potential concern in the surface soil. In addition, the SI also 
detected five VOCs, two SVOCs, one pesticide, and eleven metals at concentrations of potential 
concern in the subsurface soil. However, a risk evaluation determined that no evidence of a 
significant release in the area of AOC H existed, and the SI report recommended NF A at this 
AOC. 

The conclusions reached in the SI report recommended NF A at this site. Therefore, a Class 3 
modification to the Cannon AFB RCRA Part B Permit pursuant to 40 CFR 270.42( c) is 
warranted for closure of this AOC. 

66.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

66.2.1 Site Description 

AOC G, the Disturbed Area - South Housing Site, was an irregularly shaped area that measured 
several hundred feet long by approximately 350 feet across. It was located in the northwest 
comer of the Base housing area, in the northwest comer of the Base, south of AOC G (Figure 
66-1 in Appendix A). At least five housing units are located within the area of the disturbance. 
The disturbance appeared to be a blow out in 1951 historical aerial photographs, and the site 
appeared as an unknown disturbance in 1954 historical aerial photographs. 

66.2.2 Operational History 

The Disturbed Area - South Housing Site was identified as a blowout in 1951 historical aerial 
photographs, and the site appeared to contain a disturbance in 1954 historical aerial photographs. 
The reason for the disturbance is unknown. 

66.3 LAND USE 

66.3.1 Current 

The Disturbed Area - South Housing Site at AOC G currently contains at least five housing 
units. The portions of the Disturbed Area- South Housing Site that are not covered by the 
housing units are presently paved as streets and driveways, or landscaped. 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1s66.doc\11-Jui-OO /OMA 66-1 
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66.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. The Disturbed Area - South Housing Site currently 
contains at least five housing units and no plans exist to remove the units or their occupants. Use 
classification will continue to remain residential in nature. 

66.4 INVESTIGATIVE ACTIVITIES 

66.4.1 Summary 

A CERCLA SI (W-C 1999) detected VOCs, SVOCs, pesticides, and metals at concentrations of 
potential concern in the area of AOC H. However, a risk evaluation determined that no evidence 
of a significant release in the area of AOC H existed, and the SI report recommended NF A at this 
AOC. 

66.4.2 Investigation #1: CERCLA Site Inspections at Areas of Concern (AOCs) E, 
F, G, and H 

66.4.2.1 Non-Sampling Data Collection 

The SI included a risk evaluation, the results of which are discussed below. 

66.4.2.2 Sampling Data Collection 

Six borings drilled to a maximum depth of 40 feet using a drill rig were sampled during the SI. 
Soil samples were collected from the 0- to 2-foot, 3- to 5-foot, 8- to 10-foot, 18- to 20-foot, 28-
to 30-foot, and 38- to 40-foot depth intervals in these borings (boring locations are shown in 
Figure 66-1 in Appendix A). No visual evidence of contamination was observed during this 
investigation. 

Target analytes for all borings included VOCs, SVOCs, TPH (DRO and GRO), TAL metals, 
herbicides, and pesticides/PCBs. Thirty-six soil samples were sent for chemical analyses. 

66.4.2.3 Data Gaps 

It was concluded that the data available from this investigation was sufficient to complete a risk 
evaluation and to determine that a significant release had not occurred in the area of AOC H. In 
addition, the data quality was deemed to be sufficient to meet the objectives of the CERCLA SI. 
Therefore, no data gaps existed after the completion of the SI. 

66.4.2.4 Results and Conclusions 

Low concentrations of two VOCs (methyl isobutyl ketone and toluene) one SVOC (di-n-octyl 
phthalate), and two pesticides (DDT and DDE) were detected in at least one surface soil sample 
at AOC H. In addition, eleven metals (aluminum, antimony, arsenic, chromium, iron, lead, 
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magnesium, mercury, potassium, sodium, and vanadium) were detected above established 

background levels (W-C 1997a) in at least one surface soil sample at AOC H. Low 

concentrations of five VOCs (2-hexanone, benzene, methyl ethyl ketone, methyl isobutyl ketone, 

and toluene), two SVOCs (benzyl butyl phthalate and di-n-butyl phthalate), and one pesticide 

(DDE) were detected in at least one subsurface soil sample at AOC H. In addition, eleven metals 

(aluminum, barium, beryllium, calcium, chromium, cobalt, copper, lead, mercury, potassium, 

and zinc) were detected above background levels in at least one subsurface soil sample at 

AOC H. The analytical results from this investigation are shown in Tables 66-la and 66-lb in 

Appendix B. 

Groundwater was not investigated because the potential impacts to groundwater were considered 

minimal. The potential was considered minimal since the depth to groundwater is greater than 

250 feet, and the soil sampling results demonstrate that contaminants are not being transported 

significantly in a vertical direction beneath the AOC. 

The maximum detected concentrations of all organic compounds and of all metals that exceeded 

background levels (W-C 1997a) in surface and subsurface soil samples were compared to 

USEPA Region VI Residential MSSLs (Tables 66-1c and 66-1d in Appendix B). The results of 

the risk evaluation found that the cumulative excess cancer risk for AOC H was 1 x 1 o-s for 

surface soils and 1 x 10-7 for subsurface soils, and the cumulative HI for noncarcinogenic health 

effects was estimated at 1.0 for surface soils and at 0.03 for subsurface soils. These levels all 

meet USEP A acceptable levels. Based on this, the SI report recommended NF A for AOC H. 

66.5 SITE CONCEPTUAL MODEL 

66.5.1 Nature and Extent of Contamination 

The SI conducted at AOC H included the drilling and sampling of a total of six borings to a 

depth of 40 feet. VOCs, SVOCs, pesticides, and metals were detected at concentrations of 

potential concern. However, there was no evidence of a significant release in the area of 

AOC H, and the SI report recommended NF A at this AOC. 

Groundwater at AOC H was not investigated because the potential impacts to groundwater were 

considered minimal. The potential was considered minimal since the depth to groundwater is 

greater than 250 feet, and the soil sampling results demonstrate that contaminants are not being 

transported significantly in a vertical direction beneath the AOC. 

66.5.2 Environmental Fate 

Contaminants encountered at the Disturbed Area - South Housing Site could potentially migrate 

into other environmental media through any of several transport mechanisms. The mechanisms 

include: air- movement within soil gas or the atmosphere, and wind transport of contaminants 

off site; leaching- through the vadose zone; and groundwater- movement via groundwater 

flow. 
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VOCs are likely to be moderately to highly mobile in subsurface soil and are not likely to persist 

for long periods of time due to high vapor pressures, high volatilization potentials, and high 

biodegradation rates. 

SVOCs are likely to be relatively immobile due to low vapor pressure, low water solubility, and 

a tendency to adsorb to clays. In addition, these compounds have moderate to low 

biodegradation rates. 

Pesticides are likely to persist in the environment due to their extremely low vapor pressure, low 

water solubility, and tendency to readily adsorb to soil. These compounds also have low 

biodegradation rates. 

Based on the general subsurface characteristics at AOC H, including moderate to high clay 

content and an alkaline soil pH, metals are not likely to be very mobile in the subsurface, but 

they do persist for long periods of time. 

66.6 SITE ASSESSMENTS 

66.6.1 Summary 

The SI report included a risk evaluation of AOC H. Based on the results of the risk evaluation 

no unacceptable human health risks due to chemical releases were expected from this AOC. 

Therefore, NF A was recommended for AOC H. 

66.6.2 Screening Assessments 

66.6.2.1 Human Health 

The SI's risk screening consisted of comparing the maximum detected concentrations of all 

organic compounds and all metals that exceeded background levels (W-C 1997a), in surface and 

subsurface soil samples, to USEP A Region VI Residential MSSLs. Based on maximum detected 

concentrations, generic high-end exposure assumptions, and using the MSSLs as a baseline of 

1 xl0-6 for carcinogenic risks and 1.0 for noncarcinogenic risks, the lifetime excess cancer risks 

and the cumulative adverse health effects were estimated for soils at AOC H. The results of the 

risk evaluation found that the cumulative excess cancer risk for AOC H was 1 x 1 o·5 for surface 

soils and 1 x 1 o·7 for subsurface soils, and the cumulative HI for noncarcinogenic health effects 

was estimated at 1.0 for surface soils and at 0.03 for subsurface soils. 

These levels all meet USEP A acceptable levels. Based on this, the SI recommended NF A for 

AOCH. 

66.6.2.2 Ecological 

An ecological risk screening was not included as part of the SI, but a human health risk screening 

was conducted. Both the estimated lifetime excess cancer risks and the estimated cumulative 

adverse health effects met acceptable USEP A levels for soils at AOC H. The Region VI MSSLs, 
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used as screening criteria, are highly conservative and, as such, are protective of ecological and 
human health. 

66.6.3 Risk Assessments 

66.6.3.1 Human Health 

Because the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEP A levels for soils at AOC H, a full-scale human health risk 
assessment was not warranted for this AOC. 

66.6.3.2 Ecological 

Both the estimated lifetime excess cancer risks and the estimated cumulative adverse health 
effects met acceptable USEP A levels for soils at AOC H. In addition, the_ Region VI MSSLs, 
used as screening criteria in the human health risk evaluation, are highly conservative and, as 
such, are protective of ecological and human health. Therefore, an ecological risk assessment 
was not warranted for AOC H. 

66.6.4 Other Applicable Assessments 

66.6.4.1 Surface Water 

AOC H contained no surface water. 

66.6.4.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, this 
AOC contained no means for groundwater discharges to occur. 

66.6.4.3 Underground Storage Tanks (USTs) 

No USTs are associated with the Disturbed Area- South Housing Site. 

66. 6.4.4 Other 

No other assessments have been conducted in the area of AOC H. 

66.7 NFA PROPOSAL 

66.7 .1 Rationale 

Based on the conclusions reached in SI, NF A has been recommended for AOC H. 
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66.7.2 Criterion 

AOC H is proposed for NF A based on NMED NF A Criterion 5: The AOC has been 
characterized in accordance with the current applicable state and federal regulations, and the 
available data has indicated that the contaminants present pose an acceptable level of risk under 
current and projected future land use. 
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SECTION SIXTY -SEVEN AOC 36, Building #214 Parking lot 

67.1 SUMMARY 

AOC 36, Building #214 Parking Lot, is the name assigned to an area of potential soil 
contamination while analytical results were pending. During excavation activities to prepare the 
site for a parking lot, a contractor reported discovering an area of potentially contaminated soil. 
Soil that visually appeared to be impacted was segregated, and samples of this soil were 
collected. However, laboratory analysis of these samples did not indicate the presence of any 
significant contamination in the soil. 

Solid waste was not discovered at AOC 36, and there is no reason, other than the excavator's 
report, to suspect that this site was ever a SWMU or an AOC. AOC 36 should never have been 
entered into the IRP. Therefore, a Class 3 modification to the Cannon AFB RCRA Part B Permit 
pursuant to 40 CFR 270.42(c) is warranted for closure of this AOC. 

67.2 SITE DESCRIPTION AND OPERATIONAL HISTORY 

67.2.1 Site Description 

Refer to summary in Section 67.1 above. 

67 .2.2 Operational History 

Refer to summary in Section 67.1 above. 

67.3 LAND USE 

67.3.1 Current 

Refer to summary in Section 67.1 above. 

67.3.2 Future/Proposed 

Cannon AFB is an integral part of the defense system of the United States; therefore, the Base 
will remain active for the foreseeable future. In addition, the area misidentified as AOC 36 was 
never used for the management of wastes. 

67.4 INVESTIGATIVE ACTIVITIES 

No formal investigations of the area misidentified as AOC 36 have been performed. However, 
after the soil that visually appeared to be impacted was discovered and segregated, samples were 
collected from this soil and analyzed for VOCs, BTEX, TPH, and a full TCLP suite. Barium 
was the only chemical detected in the analyses above the laboratory detection limits, and the 
level detected (1.7 mg/L) was well below the RCRA regulatory level as defined by the Toxicity 
Characteristic Leaching Procedure (100 mg/L). Therefore, no significant contamination was 

URS Greiner Woodward Clyde IIOMA3\WP-FILESIM9602\nnlhswa_nfraplrev1\nfrap1 s67.doci11-Jui-OO /OMA 67-1 



SECTIIISIXTY -SEVEN AOC 36, Building #214 Parking Lot 

discovered in the area misidentified as AOC 36. These results were provided to USEP A Region 
VI as an attachment to a letter from Gen. Guth, Commander Cannon AFB, dated June 29, 1994. 

67.5 SITE CONCEPTUAL MODEL 

The area misidentified as AOC 36 has never been the subject of a conceptual model. 

67.6 SITE ASSESSMENTS 

No formal site assessments were performed for the area misidentified as AOC 36. However, 
samples of the suspect soil were collected and analyzed for VOCs, BTEX, TPH, and a full TCLP 
suite. Barium, the only chemical detected above the laboratory detection limits, was compared 
to the corresponding regulatory level (100 mg/L) and found to be well below this level. 

67.6.1 Screening Assessments 

No screening assessments were performed for the area misidentified as AOC 36. 

67.6.2 Risk Assessments 

No risk assessments were performed for the area misidentified as AOC 36. 

67.6.3 Other Applicable Assessments 

67.6.3.1 Surface Water 

There is no surface water in the area misidentified as AOC 36. 

67.6.3.2 Groundwater 

Groundwater at Cannon AFB has been located at a depth greater than 250 feet; as such, the area 
misidentified as AOC 36 contained no means for groundwater discharges to occur. 

67.6.3.3 Underground Storage Tanks (USTs) 

There have never been storage tanks, either aboveground or underground, located in the area 
misidentified as AOC 36. 

67.6.3.4 Other 

No other assessments have been conducted in the area misidentified as AOC 36. 
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SECTIIISIXTY -SEVEN AOC 36, Building #214 Parking lot 

67.7 NO FURTHER ACTION PROPOSAL 

67.7.1 Rationale 

Because AOC 36 was never used for the management of waste, NFA is recommended for 
AOC 36. 

67.7.2 Criterion 

AOC 36 is proposed for NF A based on NMED NF A Criterion 2: This SWMU has never been 
used for the management (i.e., generation, treatment, storage and/or disposal) ofRCRA solid 
waste or hazardous wastes and/or constituents or other CERCLA hazardous substances. 
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APPEND liB 

Table 45-1a 
Acetone and Toluene Concentrations in Soil Samples 

SD-11 (SWMUs 86-90) 

Boring Number 
(Redrill Boring 

Number) 

0861 

(08661 

(0867) 

0862 

(0868) 

0863 

(8669) 

0864 

(8610) 

0865 

Sample Depth 
(Ft-BGS) 

0-05 

2-4 

4-6 

8-10 

13-15 

18-20 

23-25 

0-05 

2-4 

4-6 

8-10 

0-05 

2-4 

4-6 

8-10 

0-05 

2-4 

4-6 

8-10 

0-05 

2-4 

4-6 

8-10 

Acetone Toluene 
(ug/kg) (ugfkg) 

{llU) (2J) 

10J 12U 

211 llU 

(270U) (61) 

{13U] Q.1U] 

(5700] [2800U] 

[13J] [2J] 

(35U) {4J) 

(660) (33J) 

(220) {llU) 

1300 llOOU 

(31) (21) 

(llOOJ) (55U) 

(2100J) {1400U) 

{390UJ) (8J) 

(17J) (2J) 

{68) (lJ) 

(290) (3J) 

98 26U 

8J 100 

7700U 1400U 

330J 12U 

91 11U 

Ft-BGS = 
ug/kg 

Feet below ground surface 
Micrograms per kilogram 
Not detected u 

J 
UJ 

[ l 
() 

Estimated value 
Estimated as non-detect at the CRQL 

The values in brackets arc results from samples collected from the deeper rcdrill borings. 
The values in parentheses arc results from samples collected form the redrill borings due 
to laboratory missed holding times_ 

Source: Woodward-Clyde, 1992 

Tables 
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Groundwater 

RFI 

Criterion 

(mg!L) 

0.2• 

1.75 

3.5 

0.1•,(1) 

3.5 

7 

0.35 

0.7°,(2) 

I• 

W,(2) 

1.15 

1.15 

3.5 
0.14 

10.5 

7 
3.5 
1.4 

0.14 

21 
1.05 

0.04• 

0.014 
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• 2/lnal MCL 

• • "' SDW A action level 

Chemical a 

Cadmium, food 

Cadmium, water 

Chromium Ill 
Chromium VI 

Chromium, total 

Copper 

Lead 
MllllgllltCIO 

Mercury 

Nickel 

Selenium 

SUver 

Thallium 

Vanadium 

Zinc 

(I) = MCL for total trlhalomcthanos 
(2) = effective July 30, 1992 

Chronic 

Oral 

R1D 

(mglkg/day) 

I.OE-QJ 
5.0E-()4 

I.OE+OO 
5.0E-()3 

3.7E-02 

I.OE-()1 

l.OE-o4 
2.0E-()2 

S.OE-03 

S.OE-()3 
7.0E-()5 

7.0E-Q3 

2.0E-QI 

Sot! 

RCRA 

Aetlon Level 

(mglkg) 

80 

80000 
400 

2960 • 

8000 

24 
1600 

400 

400 

5.6 

560 
16000 

Soli 

RFI 

Criterion 

(mg/ks) 

80 

80000 

400 

2960 

8000 

24 
1600 
400 

400 

5.6 
560 

16000 

Groundwater 

RCRA 

Action Level 

(mg!L) 

o.oos•,(2) 
35 

0.175 

0.1•,(2) 

1.3•• 
0.015 .. 

J.S 

0.002• 

0.7 

o.os•.c21 
0.115 

0.00245 

0.245 

7 

Orountlw•tcr 

RFI 

Criterion 

(mg/1.) 

0.005•,(2) 

35 
0.115 

0.1•,(2) 

1.3•• 
0.015•• 

3.5 
0.002• 

0.7 

0.05•,(2) 

0.175 
0.00245 

0.245 
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LOCATOR CAN086-&611~000 

0452880010SA 

10/18/95 

CAN086-&611~004 

04S2880011SA 

10118195 

CAN086-8611-D009 

M52!80012SA 

10/18195 

CAN086-8611~014 

04S2880013SA 
10/18195 

CAND86-8611~039 CA..'I!086-&611~049 CAN086-86ll~D59 

LAB SAMPLE NUMBER 

COLLECT DATE 

0452880014SA 

10/19195 

045288001SSA 

10/19/95 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

Yolotlle Organics (pgll<g) 

Acetone 
2-Butanone (MEK) 

Ethyl benzene 

< 

Methylene chloride < 

Toluene < 

Xylenes (tot.al) < 
Scmlvolodle OI'Jtnlcs (pg/kg) 

Bcnzo(a)onthnteene 41 

Benzo(a)pyrcne 40 

Benzo(b)fluoronthene 64 

Benzo(g,h,i)perylene < 
bis(2-Ethylhcxyl)phthal < 
Chryscne 44 
Di-n-octyl phthalate < 
Dibenzofuran < 

Fluon.nthcnc 70 

Indcno(l,2,3-cd)pyrtne < 
lsophorone < 
2-Mcthylnaphthtlenc < 
Naphthalene < 

II 
II 
5.6 
5.6 

5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

370 
370 

370 

u 
u 
u 
u 
u 
u 

J 

J 
u 
u 
J 
u 
u 
J 
u 
u 
u 
u 

< 

12 
1.4 
< 

< 
1.2 

44 
< 

75 
< 
< 
40 
< 
< 
90 
< 
< 

190 
79 

90 

II 
B 
5.5 
5.5 
5.5 

360 
360 
360 
360 
360 
360 
360 

360 
360 
360 

360 
360 
360 

u 

u 
u 
u 

J 

u 

u 
u 

u 
u 
J 
u 
u 

< 

33 

240 u 
28 

< 14 u 
< 14 u 
< 14 u 

14 

< 370 u 
< 370 u 
so 370 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
56 370 J 

< 370 u 
< 370 u 

110 370 J 

< 370 u 

< 
< 

1100 u 
1100 u 

18000 570 
570 u 

< 510 u 
33000 570 

< 3800 u 
< 3&00 u 
< 3800 u 
< 3800 u 
< 3800 u 
< 3100 u 
< 3800 u 
< 3100 u 
< 3100 u 
< 3800 u 
< 3100 u 

18000 3800 

llOOO 3100 

< 
< 

1100 
1100 

7200 S40 

< 540 

300 540 
22000 540 

< 350 

< 350 
< JSO 

< 350 
< 350 

< 350 
< 350 

< 350 

< 350 

< 350 
< 350 

3900 350 
2200 350 

Phenanthrene 
Pyrone 

< 370 u 55 360 J 38 370 J < 3!00 u < 350 

61 370 J 69 360 1 48 370 J < 3800 u < 350 

ResUlts prisented hcrC arc only those chemicals which were detected at least Ol\ce ll thiS site and have passed data review. 

J • Estimated value. 
R • Rejected value. 
U ~ Nondettcted value . 

QUAL • Qualification 
D • Sample wu diluted for analysis. 

RL ~Reporting Limit 

u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

< 
< 
I.S 

< 
< 

6.3 

< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 

120 
85 
< 

< 

12 
12 

5.8 
5.8 
5.8 
5.8 

380 
380 
380 
380 
380 
380 
380 
380 

380 
380 
380 
380 
380 
380 
380 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 

0452880016SA 

10/19/95 

Result RL Qual 

< 
< 
< 

< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

140 

83 
< 
< 

II 
II 
5.5 
5.5 
5.5 
5.5 

360 
360 
360 

360 
360 
360 
360 
360 
360 
360 
360 

360 
360 

360 
360 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1 

u 
u 

CAN086-8611-0069 

0452880017SA 

10/19/95 

Result RL Qual 

< 

< 

< 

< 

10 
10 

5.2 
5.2 
5.2 
5.2 

340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 

u 
u 
u 
u 
u 
u 

u 
u 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Mehols (mg/kg) 
Aluminum 
Arsenic: 
Barium 
Beryllium 
Celclum 
Chromium 
Cob lit 
Copper 
Iron 
Lead 
Magnesium 
Mon&anese 
Mem~ry 

Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

Tl'H (mglkg) 

Total Petroleum Hydroc 

CAN086-ll611~000 

04528!00IOSA 
10/18195 

CAN0!6-ll611~004 CAN086-8611-0009 CAN086-8611-0014 CAN086~611~39 CAN086-8611~049 CAN086-8611~059 

0452880011SA 
10/18195 

Result RL Qual Result RL Quel 

12500 11.2 
2.2 1.1 
213 1.1 
0.62 0.22 

49900 22.5 
13.6 1.1 
4.1 1.1 
7.5 2.2 

10600 11.2 
7.6 0.56 

2880 22.5 
173 1.1 
< 0.11 u 

10.5 4.5 
2020 562 

< 562 u 

I 1600 11 
2.3 1.1 
230 1.1 
0.67 0.22 

74200 22.1 
13.4 1.1 
4.3 1.1 
7.7 2.2 

10100 11 
1.5 0.55 

2820 22.1 
204 1.1 

< 0.11 
10.3 4.4 
1900 552 
204 552 

u 

< 0.56 Ul < 1.1 UJ 
24.2 1.1 22.9 1.1 
33.6 2.2 29.5 2.2 

523 44.9 551 44.2 

0452880012SA 
10118195 

Result RL Quel 

10600 11.1 

2.8 0.56 
273 1.1 
0.63 0.22 

64900 22.2 
11.1 1.1 
3.8 1.1 
6.4 2.2 

9420 11.1 
9 1.1 

2770 22.2 
143 1.1 
< 0.11 u 

8.3 4.4 
1800 556 
< 556 u 
< 1.1 UJ 

22.2 1.1 
27.6 2.2 

166 44.5 

04S2880013SA 0452880014SA 0452880015SA 
10119195 10/19195 

Result 
10/18195 

RL Quel Result RL Qual Result RL Quel 

6640 

1.4 
326 

51 
1.1 
5.1 

0.71 1.1 
246000 114 

4.7 5.1 

4500 10.7 
0.9 0.54 
83 1.1 

0.26 0.21 
82600 21.5 

5.4 1.1 

3450 11.5 
0.54 0.58 
26.5 1.2 
0.22 0.23 

22400 23 
4 1.2 

< 5.1 u 1.6 1.1 1.4 1.2 
2.3 11.4 

4660 51 
2.6 0.57 

6050 114 
lOS 5.1 
< 0.11 u 

6.2 22.8 J 

1970 2850 I 
< 2850 u 
< 

12.4 

12.1 

1.1 Ul 
5.7 

11.4 

5010 456 

2.6 2.1 
3850 10.7 

2 0.54 
4110 2l.S 
37.1 1.1 

0.11 u 
4.3 
536 
536 

J.S 2.3 
3740 11.5 

2 0.58 
3730 23 
42.9 1.2 

< 0.12 u 
3.1 4.6 
669 575 
< 575 u 

< 
3.9 

919 

149 

< 
9.6 
7.7 

1.1 UI < 0.58 Ul 
1.1 10.8 1.2 
2.1 7.1 2.3 

626 42.9 166 46 
Results presented hen: arc only those chcmtcals which were detected at least once tt thiS site and-have passed diti ii::vicw. 

J • Estimated value. 
R- Rejected velue. 
U • Nondctectcd value. 

QUAL- QueJi6calion 
D • Sample was diluted for anolysis. 
RL =Reporting LlmiL 

0452880016SA 

10119195 
Result RL Qual 

3880 10.9 
0.78 0.55 
43.4 1.1 
0.27 0.22 

73900 21.8 
10.5 1.1 
2.1 1.1 
9.5 2.2 

3980 10.9 
B 0.55 

5680 21.8 

48.7 1.1 
< 0.11 u 

5.3 4.4 
668 545 
< 545 u 
< 1.1 Ul 

13.9 1.1 
14.4 2.2 

533 43.6 

CAN086-8611~069 

0452880017SA 
10119/95 

Result RL Quel 

1770 10.4 
0.56 0.52 
20.4 I 
0.14 0.21 
899 20.9 
2.9 I 
< I U 
1.3 2.1 

2370 10.4 
1.3 0.52 

1430 20.9 
18 I 

< 0.1 u 
2.6 4.2 
421 521 
172 521 
< 0.52 UI 

6.5 
4.2 2.1 

< 41.7 u 
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~ -(J) 
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3 c:;· 
II) 

iii 
0 
~ 
CD a 
CD 
c. 
::::J -::r 
CD 
(J) 

2 . 
(J) 
II) 

3 
"C 
CD 
t/1 

-f 
II) 
C' 
CD 
.j::oo. 
01 w 
II) 

a: .. ... -Ill 
~ 

;: 
=-CD en 



~ 
~ 
(lj 
::;· 
~ 

~ 
2. 
~ a 
~ 
~ 

0 

f 
<0 
m 
0 

~ 
~ 

I! 
~ 

~ 
< 
~ 
~ 
~ 

"' "0 

I~ 
;,_ 

8. 
~ 
L 
s g 
0 
;:: 
)> 

to 
I 

'-0 

CJ) 
0 
c 
~ 
CD 

:lE 
0 
0 c. 
:E 
II) 

""'' c. 
I 

n 
-< c. 
,!1> 
...Jo. 
(£) 
(£) 
....... 

""C 
II) 

(C 
CD 
(,..) 

0 ..... 
..... 
0 

LOCATOR CAN086-86ll~OOO 

0452600005SA 
10118195 

CANOll6-861l~009 

0452880002SA 
1011!195 

CAN086-861~0U 

0452880003SA 
10118195 

CAN086-8612~19 

0452880004SA 
10118195 

CAN086-861l~029 CAN086-861l~034 CANOSIS-861~000 
LAB SAMPLE NUMBER 
COLLECT DATE 

0452880008SA 0452880009SA 0452880007SA 
10/18195 10118195 10118195 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Quat Result RL Qual 
Volatile Orgaolcs (p.glkg) 

Acetone < 
2-Butanone (MEK) < 
Ethylbenzene < 
Methylene c:h!oride < 
Toluene < 
Xylencs (total) < 

Seml•olatl!e Orgon!CJ (Jl«< 
Benzo(a)anthracc::ne < 
Benzo(a)pyrene < 
Benro(b)nuoranthene 
Benzo(g,h,!)pery!ene < 
bls(2-Ethy!hexyl)phthat < 
Chrysene < 
Di-n-octy! phthalate < 
Dlbenzofuran < 

II U 
II U 
5.7 u 
5.1 u 
5.7 u 
5.7 u 

m u 
m u 
m u 
m u 
m u 
m u 
3~ u 
m u 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 

" u 
" u u u 
u u 
u u 
u u 

1500 u 
!500 U 
!500 u 
1500 u 
!500 u 
1500 u 
1500 u 
1500 u 

< 

< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 

< 
< 

110 u 
110 u 
56 u 
56 u 
56 u 
56 u 

m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 

< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 

< 

~ u 
H U 
u u 
u u 
n u 
n u 

m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

< 

II U 
II U 
u u 
u u 
u u 
u u 

m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 

Fluoranthene 
lndcno(l,2,3-cd)pymoe 

lsophorone 
2-Methylnaphtholene 
N~phthalcne 

Phenanthrene 

38 380 1 < 1500 u < 370 u < 310 u < 370 u 

Pyrene 

< 380 u < 1500 u < 370 u < 310 u < 370 u 
< 380 u < 1500 u < 370 u < 370 u < 310 u 
< 380 u < 1500 u < 370 u < 370 u < 370 u 
< 380 u < 1500 u < 370 u < 370 u < 370 u 
< 380 U < 1500 U < 370 U < 370 U < 370 U 
< 380 U < !500 U < 370 U < 370 U < 370 U 

Results presented hen:: are only those chemicals which were detected at least once at this site and have p3.ssed data -ieView. 

J :=r. Estimated value. 
R =- Rejected value. 
U • Nondetect<d value. 

QUAL • Qualification 
D-= Sample was diluted for an21.tysis. 
RL • Reponing Limit. 

< 
< 
< 
< 
< 

< 

< 

< 
< 
< 
< 

< 
< 
< 

< 
< 

< 
< 

< 

II 
II 

s.s 
s.s 
5.5 
5.5 

360 
360 

360 

360 

360 

360 

360 
360 
360 

360 
360 
360 

360 
360 
360 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

< 
< 

< 

< 

94 

98 
160 
49 
< 

110 

< 
< 

ISO 
40 

< 
< 
< 
57 
ItO 

II 
II 
5.5 
5.5 
5.5 
5.5 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

360 

u 
u 
u 
u 
1 

u 

J 

u 
1 

u 
u 

1 
u 
u 
u 
J 

CAN086-8613-0014 

0453180002SA 

!0119195 
Result RL Qual 

590 
36 
480 

540 

< 
< 

< 
< 
< 

< 
930 
940 
760 
< 
< 

51 
51 
29 
29 
29 
29 

3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
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u 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Mellis (m2ikg) 
Aluminum 

Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nlekel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

TPH (mglkg) 

Total Petroleum Hydroc 

CAN086-8612-0QOO 

0452600005SA 
10/11195 

Result RL Qual 

11300 11.5 
3 0.51 

215 1.1 
0.47 0.23 

75100 22.9 
9.5 1.1 

3.6 1.1 

6.6 2.3 
9250 11.5 
!.l 2.9 

2770 22.9 
20S 1.1 

< 0.11 u 
4.6 

1950 573 
< 573 u 

0.13 0.51 
19.6 1.1 

26.1 2.3 

280 45.9 

CAN086-8612-0009 

0452!80002SA 
10/18195 

Result RL Qual 

7080 22.1 
1.7 0.55 

327 2.2 
0.59 0.44 

126000 44.2 
5.3 2.2 
2.7 2.2 
2.5 4.4 

4940 22.1 
5.1 0.55 

3580 44.2 
60.7 2.2 
< 0.11 u 

5.3 1.8 
1450 1100 

< 1100 u 
< 1.1 U1 

12.2 2.2 
13.7 4.4 

5390 442 

CAN086-861l.OOI4 

0452880003SA 
10/IB/95 

Result RL Qual 

6060 22.5 
1.6 O.S6 
189 2.3 
0.49 0.45 

218000 45.1 
4.3 2.3 
< 2.3 u 

1.6 4.5 
4330 22.5 
3.5 0.56 

4000 45.1 
39.2 2.3 

< 0.11 u 
3.8 9 J 

1400 IIJO 
< 1130 u 
< 1.1 UJ 

12.3 2.3 
11.8 4.5 

3230 225 

CAN086-861l-0019 
0452!80004SA 

10/11195 
Result RL Qual 

6540 22.3 
0.89 0.56 
129 2.2 
0.39 0.4S 

159000 44.6 
2.2 

< 2.2 u 
1.2 4.5 

4430 22.3 
2.8 0.56 

5230 44.6 
32.8 2.2 
< 0.11 u 

3.6 8.9 
1390 1120 

< 1120 u 
< 1.1 UJ 

12.8 2.2 
10.9 4.5 

889 44.6 

CAN086-861l.OOl9 CAN086-8612.0034 CAN086-861J-OOOO 

0452880008SA 0452880009SA 

10111195 
Result 

10/U/95 

RL Qual Result RL Qual 

5240 
0.95 

685 
0.24 

147000 
4.9 
< 
1.9 

3470 
1.9 

13200 
27.7 
< 

6.1 
1000 

< 

< 
15.9 
7.4 

< 

22.4 
0.56 

2.2 
0.45 
44.7 
2.2 
2.2 
4.5 
22.4 
0.56 
44.7 
2.2 

0.11 
8.9 

1120 
1120 

1.1 

2.2 
4.S 

u 

u 

} 

u 
UJ 

44.7 u 

1020 II 
0.71 0.55 
40.9 1.1 
0.31 0.22 

65300 22.1 
6.5 1.1 
1.3 1.1 
1.7 2.2 

5260 11 
2.9 0.55 

8250 22.1 
35.6 1.1 

< 0.11 
5.1 4.4 

1320 552 
< 552 
< 1.1 

15.5 1.1 

10.7 2.2 

u 

u 
UJ 

< 44.2 u 

0452880007SA 

10/18195 
Result RL Qual 

10100 10.9 
0.55 

410 1.1 
0.58 0.22 

71400 21.8 
13.3 1.1 
3.7 1.1 
7.5 2.2 

9520 10.9 
1.1 

2590 21.8 
175 1.1 
< 0.11 u 

9.8 4.4 
1740 545 

< 545 u 
< 1.1 UJ 

21.! 1.1 
38.3 2.2 

5S3 43.6 
-Rtsults presented here are only thOSC chemicals which were dttCCI(icfilleast once at thliSitC-M(fhiiVC passed data review. 

J ~ Estimated value. 
R • Reje<ted value. 
U • Nondetected value. 

QUAL •Quallflcation 
D • Sample wu diluted for analysis. 
RL • Reporting Limit. 

CAN086-86!3-o014 
04lll80002SA 

10119195 
Result RL Qual 

8080 22.8 
l.S 0.57 

297 2.3 
0.45 0.46 

199000 45.6 
8.1 2.3 
2.4 2.3 
4.3 4.6 

5800 22.8 
3.7 0.57 

4900 4S.6 
160 2.3 
< 

8.4 
0.11 
9.1 

1810 1140 

u 

< 1140 u 
< 1.1 UJ 

19.1 2.3 
16.2 4.6 

S270 4S6 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (!tg/kg) 

Acetone 
2-Dutanone (MEK) 
Ethyl benzene 
Methylene chloride 
Toluene 
Xylenei (to!J!l) 

Semlvolatile Ortanl<s (p.g/ 
Denzo(a)anthraccne 
Denzo(a)pyrene 
Benzo(b)Ouoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhcxyl)phthal 
Chrysenc 
Di-n-oc:tyl phthalate 
Dibenzof'uran 
Fluoranthene 
lndeno(l,2 ,3-cd)pyrene 
lsophorone 
2-Methylnaphthzlene 
Naphthalene 
Phenanthrone 

~ne 

CAN086-8613-0024 CAN086-8613-0034 CAN086-8613~049 CAN086-S613-0064 CAN086-8614~00--CAN086-S614~009 CAN086-3614-0029 CAN086-S614-0034 
04S3180003SA 04S3!80004SA 04S318000SSA 04S3180006SA 04S2600001SA 0452600002SA 04S2600003SA 04S2600004SA 

10119/95 10119/95 10/20195 10120195 10117/95 10/17195 10/17/95 ]0/17/95 
~ll~~ll~~R~~R~~ll~~R~~n~~n~ 

~ n 
w n 
ISO 14 
ll ~ 

c ~ 

- 14 

c 720 

c 720 

< 720 
c 720 

< 720 
< 720 
< 720 

c 720 
c 720 

< 720 
c 720 

2600 720 

970 720 

< 720 

< 720 

240 58 
51 58 

180 29 
< 29 u 

u < 29 u 
400 29 

u < 760 u 
u c 760 u 
u < 760 u 
u < 760 u 
u < 160 u 
u c 760 u 
u < 760 u 
U ISO 760 
u c 760 u 
u < 760 u 
u < 760 u 

4800 760 
ISOO 760 

u < 760 u 
u < 760 u 

< 
< 
< 

< 
< 
c 

< 
< 
< 

< 
c 
c 
c 

< 
< 
< 
< 
< 
c 

< 
< 

II U 
11 u 
5.4 u 
S.4 u 
5.4 u 
5.4 u 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

< II U 

< II U 
< 55 u 
c 5.5 u 
< u u 
c 5.5 u 

c 360 u 
c 360 u 
< 360 u 
< 360 u 
c 360 u 
c 360 u 
c 360 u 
c 360 u 
< 360 u 
c 360 u 
c 360 u 
< 360 u 
< 360 u 
< 360 u 
c 360 u 

< 14 u 
c II U 
c 5.5 u 
< s.s u 
< 55 u 
< 5.5 u 

200 360 

270 360 
440 360 
110 360 J 
< 360 u 

260 360 
c 360 u 
c 360 u 

210 360 

89 360 
< 360 u 
c 360 u 
c 360 u 
56 360 J 
260 360 

c 14 u 
< 11 u 
< 5.5 u 
< 5.5 u 
c s.s u 
< 5.5 u 

< 360 u 
c 360 u 
< 360 u 
c 360 u 
c 360 u 
c 360 u 
< 360 u 
c 360 u 
c 360 u 
< 360 u 
c 360 u 
< 360 u 
< 360 u 
< 360 u 
c 360 u 

Results presented here-arc only tho!c chemicals wh1ch were detected at least once at this site and have passed data review. 

1• Estimated vzlue. 
R • Rejected vzluc. 
U • Nondetcetcd vzlue. 

QUAL • Qualification 
D • Sample was diluted for D • Sample was diluted for analysis. 
RL • Reporting Limit. R • Reporting Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

M<tals (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Mqanese 
Mer='y 
Nickel 
Powslum 
Sodium 
Thallium 
Vanadium 
Zinc 

TPH (mg./kg) 

Total Petroleum Hydroc 

CAN086-8613-002~ CAN086-8613-00.H CAN086-861J..00~9 CAN086-8613-00~ CAN086-8614-0000 CAN086-861~-0009 CAN086-8614-0029 CAN086-8614-0034 
0453180003SA 04531B0004SA 0453180005SA 0453180005SA 0452600001SA 0452600002SA 0452600003SA 0452500004SA 

10119195 10119195 10120195 10120195 10111195 10117195 10117/95 10117/95 
~n~~n~~n~~n~~n~~n~~n~~n~ 

6830 11 
0.55 

176 1.1 
0.26 0.22 

34400 21.9 
4.9 1.1 
1.4 1.1 
1.9 2.2 

5240 II 
3.1 0.55 

3120 21.9 
34.2 1.1 
< 0.11 

4.2 H 
1490 548 

< 548 
< 0.55 

12.6 1.1 
10.9 2.2 

u 

u 
UJ 

6880 IU 
I 0.58 

193 1.2 
0.19 0.23 

115000 23 
6 1.2 

1.5 1.2 
2.4 2.3 

4020 11.5 
2.5 0.58 

12700 23 

3690 10.9 3440 10.9 11700 11 
< 3.3 u < 3.3 u 2.8 0.55 

58.1 1.1 1 24.5 1.1 J 253 1.1 
0.14 0.22 J 0.14 0.22 J 0.53 0.22 

55600 21.7 7600 21.8 56400 22 
3.5 1.1 3.6 1.1 
< 1.1 u 1.2 1.1 4.1 1.1 

1.1 2.2 1 1.5 2.2 1 7.3 2.2 
3510 10.9 4280 10.9 10200 11 

2 0.54 2 0.55 4.6 1.1 
5540 21.7 2970 21.8 2680 22 

30.5 1.2 44.6 1.1 57.8 1.1 191 1.1 
< 0.12 u < 0.11 u < 0.11 u < 0.11 
~.3 4.6 1 2.6 4.3 2.4 4.4 9.3 4.4 

1390 576 715 543 615 545 2030 550 
< 516 u < 543 u < 545 u < 550 
< 1.2 UJ < 0.54 UJ < 0.55 Ul 0.18 1.1 
IS 1.2 II 1.1 12.7 1.1 21.1 1.1 
1 2.3 6.3 2.2 6.1 2.2 29.3 2.2 

R 

u 

u 

8840 II 
2 0.55 

463 1.1 
0.5 0.22 

IE+OS 22.1 

2.6 1.1 
4.2 2.2 

5980 II 
3.3 0.55 

3120 22.1 
95.3 1.1 
< 0.11 
6 H 

1600 552 
< 552 

0.17 1.1 
14.4 1.1 
15.2 2.2 

497 43.8 786 46.1 < 43.4 u < 43.6 u 363 44 < 44.2 
Result$ presi:nltd here arc only those chcimlciM Which were detected -aif1cast once at !his she and havC:-jia!scd data ~vtew. 

1 • Estimated voluc. 
R m Rejected value. 
u 2 Nondetected value. 

QUAL • Qualification 
D a Sample was diluted for D • Sample was diluted for analysis. 
ll• Reporting Limil ll• Reporting LimiL 

R 

u 

u 

u 

3760 22.1 
1.2 0.55 
67.~ 2.2 
0.22 0.44 

168000 44.2 
R 

< 2.2 u 
< 4.4 u 

2690 22.1 
1.4 0.55 

5930 44.2 
23.8 2.2 J 

< 0.11 u 
2.8 8.8 
672 1110 J 

< 1110 u 
0.12 1.1 
14.7 2.2 
7.7 4.4 

< 44.2 u 

6150 
1.1 

1260 
0.2 

39100 

< 
1.9 

5030 
23 

3650 
48 
< 

4.5 
1550 

< 
0.11 
13.1 
10.9 

< 

11 
0.55 
1.1 

0.22 
22 

1.1 
2.2 
II 
1.1 
22 
1.1 

0.11 
H 
550 
550 
1.1 

1.1 
2.2 

44 
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LOCATOR CAN086-8615-(J001 CAN086-8615-0029 CAN086-8615-0034 CAN086-8616-0000 CAN086-8616-0029 CAN086-8616-0034 CAN086-8617-0000 CAN086-8617-0029 
LAB SAMPLE NUMBER 0453180007SA 0453180008SA 0453180009SA 0453390001SA 0453390002SA 0453390003SA 0453390004SA 04S3390005SA 
COllECT DATE 10120195 10120195 10120195 10121195 10121195 10121195 10121195 10121/95 

~n~~~~~n~~n~~~~~~~~~~~n~ 
Volotil• Organla (Jlg/kg) 

Acetone 
2-Butanonc (MEK) 

Ethyl benzene 
M•lhyl•ne chloride 
Toluene 
Xylcncs (total) 

< II U 
< II U 
< 5.7 u 
•< 5.7 u 
< 5.7 u 
< 5.7 u 

< II U 
< II U 
< 5.5 u 
< 5.5 u 

4.6 5.5 J 
< 5.5 u 

< 
< 
< 
< 
< 
< 

II U 
II U 
5.4 u 
5.4 u 
5.4 u 
5.4 u 

< 
< 
< 
< 
< 
< 

II U 
II U 
5.7 u 
5.7 u 
5.7 u 
5.7 u 

< II U 
< II U 
< 5.6 u 
< 5.6 u 

1.6 5.6 1 
< 5.6 u 

< 
< 
< 
< 
< 
< 

II U 
II U 
5.7 

u 
5.7 u 
5.7 u 

S.mlvolltllc Organics (p.g! 

Bcnzo(a)anthraccne 
Bcnzo(a)pyrcne 
Bcnzo(b)fluoranlhenc 
Bcnzo(g,h,i)pcrylcnc 
bis(2-Eihylhcxyl)phthal 
ClltYsenc 
Di-n-oc:tyl phthalate 
Dibenzofuran 
Fluoranthene 
lndeno( 1,2,3-cd)pyrene 

Isophorone 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 

Pyrene 

< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 

< 
< 
< 
< 
< 
< 
< 

< 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

< 
< 
< 
< 
< 
< 
< 
< 

m u 
m u 
3M U 
3M U 
3M U 

370 u 
370 u 

< 
< 
< 
< 

< 
< 
< 

370 u 
370 u 
370 

-~ u 
370 u 
370 u 
370 u 
370 u 

< 
< 
< 
< 
< 
< 
< 
< 

no 
no 
3M 
3M 
3M 
3M 
3M 
3M 

< 380 u < 360 u < 360 u < 370 u < 370 u < 370 
< no u < 360 u < 360 u < 370 u < 370 u < 370 
< 380 u < 360 u < 360 u < 370 u < 370 u < 370 
< 380 u < 360 u < 360 u < 370 u < 370 u < 370 
< 380 u < 360 u < 360 u < 370 u < 370 u < 370 
< 380 u < 360 u < 360 u < 370 u < 370 u < 370 
< 380 u < 360 u < 360 u < 370 u < 370 u < 370 

Results presented here.,., only Those -chemocals-which were-detected at least once at this stte and have pilssed data review. 

J • E!timated value. 
R • Rejected value. 
U • Nondeteeted value. 

QUAL • Qualification 
D • Sample wa.s diluted for analysis. 
RL • Reporting Limit. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Mota Is (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

TPH(mglkg) 
Total Petroleum Hydroc 

CAN086-8615~001 CAN086-8615-0029 CAN086-8615-0034 CAN086-8616~00 CAN086-8616-0029 CAN086-3616-0034 CAN086-8617~000 CAN086-8617-0029 

0453180007SA 045318000BSA 0453180009SA 0453390001SA 0453390002SA 0453390003SA 0453390004SA 0453390005SA 
10120195 10120195 10120195 10121195 10121195 10121195 10121195 10121195 

~n~~n~~n~~n~~n~~n~~n~~n~ 

12000 li.S 

2.5 0.57 

78.6 1.1 
0.58 0.23 
1940 23 

11.2 1.1 
4.4 1.1 

8.2 2.3 
11800 11.5 

8.3 0.57 
1780 23 
183 1.1 
< 0.11 

9.2 4.6 

1950 575 
< 575 

0.18 0.57 

24.1 1.1 
24.8 2.3 

u 

u 

6280 11 
1.4 0.55 
260 1.1 
0.23 0.22 

80300 22.1 
4.8 1.1 
2.4 1.1 
2 2.2 

4670 11 
3 0.55 

5070 22.1 

47.7 1.1 
< 0.11 

4.7 4.4 

t520 sst 
< 551 

u 

u 
< 1.1 us 

11.8 1.1 
10.5 2.2 

5990 10.9 
0.54 

110 1.1 
0.19 0.22 

83000 21.7 
4.3 1.1 
< 1.1 

1.4 2.2 
4120 10.9 

2.4 0.54 

6480 21.7 
27.3 1.1 
< 0.11 

3.8 4.3 

1190 543 

< 543 

u 

u 

u 
< 0.54 UJ 

10.1 1.1 

2.2 

8770 
2.4 

86.1 

0.53 
6370 

8.8 
4.5 

6.9 
9400 

5.7 
1650 

199 
< 

9.5 
1630 

< 

11.3 
0.57 

1.1 
0.23 
22.6 

1.1 
1.1 
2.3 
11.3 
0.57 

22.6 

1.1 
0.11 
4.5 
566 

566 

u 

u 
< 0.57 UJ 

21.1 1.1 

20.6 2.3 

4430 22.5 

0.78 0.56 
931 2.2 

< 0.45 u 
153000 45 

3.6 2.2 
< 2.2 u 
1.6 4.5 

2800 22.5 

1.7 0.56 
9970 45 

25 2.2 

< 0.11 u 
4.5 9 J 
667 1120 

< 1120 u 
< 2.2 UJ 

14.8 2.2 

8.3 4.5 

5420 11.3 

0.69 0.57 
63.6 1.1 
0.19 0.23 

108000 22.7 

5.7 1.1 
1.7 1.1 
1.6 2.3 

3260 11.3 

2 0.57 
9670 22.7 

30.3 !.! 
< 0.11 

5.2 4.5 
959 567 

< 567 

u 

u 

10700 11.1 
2.6 1.1 
145 1.1 
0.55 0.22 

20900 22.3 
9.7 1.1 
4.9 1.1 
9.2 2.2 

10400 11.1 

8.7 0.56 
2100 22.3 
214 1.1 
< 0.11 

9.4 4.5 

1820 557 
< 551 

< 1.1 UJ 0.14 0.56 

13.5 
6.5 

1.1 21.6 1.1 
2.3 22.1 2.2 

u 

u 

< 46 u < 44.1 u < 43.4 u < 45.3 u < 45 u < 45.3 u < 44.6 u 
Results presented here are only those chemicals which were detected at least once at thos site and have pl!Ssed data review. 

1• Estimated value. 
R • Rej=cl value. 
U • Nondetected value. 

QUAL • Qu!llflcatlon 
D =Sample was diluted for analysis. 
R • Reporting Limit 

3730 22 
0.89 0.55 
90.9 2.2 

< 0.44 
167000 44 

7.1 2.2 

1.8 2.2 
9.6 4.4 

2620 22 
1.8 0.55 

8610 44 
37.9 2.2 

< 0.11 

6.1 8.8 
629 1100 

< 1100 

< 2.2 
10.2 2.2 
6.3 4.4 

u 

u 

J 
u 
UJ 

< 44 u 
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LOCATOR CAN086-3617-ll034 
LAB SA.\U>LE NUMBER 0453390006SA 
COLLECT DATE 10121195 

CAN086-3618-0000 
0453690004SA 

10123195 

CAN086-8618-ll029 
0453690005SA 

10123/95 

CAN086-8618-0034 
0453690006SA 

10123/95 

CAN086-8619-l!OOO 
0453690007SA 

10124195 
Result Rl Qual Result Rl Qual Result Rl Quol R"ult Rl Qual Result Rl Qual 

Vola Hie 0'l:anl<s (flC/kg) 
Acetone 
2-Butanone (MEK) 
Ethylbcnzene 
Methylene chloride 
Toluene 
Xylenes (total) 

Semlvoladle Organic. (Jlgf 
Benzo(a)011thraeene 
Benzo(a)pyn:ne 
Beruo(b)Ouoranthcne 
Benzo(s,h,i)perylcnc 
bls(2·Ethylhexyl)phlhal 
Chrysene 
Di-n-octyl phthalate 
Dlbenzoliuan 
f1uonmthcne 
lndeno(l,2,3-<:d)pyn:ne 
lsophorone 
2-Mtlhylnaphlhalene 
Naphthalene 
Phenanlhn:ne 
Pyn:ne 

< 
< 
< 
< 
< 
< 

II 
II 
5.6 
5.6 
5.6 
5.6 

u 
u 
u 
u 
u 
u 

< 
< 

< 
< 
< 
< 

II 
II 
5.1 
5.1 
5.1 
5.1 

u 
u 
u 
u 
u 
u 

< 
< 

< 
< 
< 
< 

II 
II 
5.6 
5.6 
5.6 
5.6 

u 
u 
u 
u 
u 
u 

< 

< 
< 

< 
< 
< 

II 
II 
5.6 
5.6 
5.6 
5.6 

u 
u 
u 
u 
u 
u 

< 
< 
< 

< 
< 

1.1 

< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 U < 3.70 UI < 370 U < 370 U < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 U < 370 UJ < 370 U < 370 U < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 
< 370 u < 370 u < 370 u < 370 u < 

Jttsults presented here are only those-Chen\iCa!S Wh1c:h were· detected at least once at this site and have passed data review. 

J • Estimated value. 
R - Rejected value. 

QUAL • Qualification 
D • Sample was diluted for analysis. 
Rl ~Reporting Limit. U • Nondcteeted value. 

II 
II 
5.3 
S.3 
S.J 
5.3 

350 
350 
350 
350 
350 
3SO 
350 
350 
350 
350 
350 
350 
350 
350 
350 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CAN086-8619-0029 
0453690008SA 

10124195 
Result Rl Qual 

< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

12 
12 
5.8 
5.8 

5.8 
5.8 

380 
380 
380 
380 

380 

380 
380 

380 
380 
380 
380 
380 
380 

380 

380 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CM"086-8619-0034 
045J690009SA 

10/24/95 
Result Rl Qual 
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< 
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< 

< 
< 

< 
< 

< 

< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

II 
II 
5.5 
5.5 
5.5 
5.5 

360 
360 
360 
360 
360 
360 
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J60 
l60 
360 
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J60 
360 
360 

u 
u 
u 
u 
u 
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u 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Mttals (ml'!<g) 
Aluminum 
Arsenic 
Barium 
Berylliwn 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mssne<lum 
Manganese 
Mercury 
Nickel 
Powsimn 
Sodium 
Th8llium 
Vmsdlum 
Zinc: 

TPH(mg/kg) 

Total Petroleum Hydroc 

CAN086-8617.0034 
0453390006SA 

10121195 
Re<ult RL Qual 

5090 11.2 
0.78 1.1 
53.1 1.1 
< 0.22 

103000 22.4 
3.7 1.1 
1.4 1.1 
< 

3330 
2.2 

8140 
30.1 
< 

4.5 
879 
< 
< 

13.7 
6.6 

< 

2.2 
11.2 
0.56 
22.4 
1.1 

0.11 
4.5 
559 
559 
2.2 

1.1 
2.2 

44.7 

u 

u 

u 

u 
UJ 

u 

CAN086-8618.0000 
0453690004SA 

10123195 
Re<ult RL Qual 

10200 11.3 
2..5 0.51 
177 1.1 
0.56 0.23 

64100 22.6 
8.8 1.1 
3.6 1.1 
6.6 

8960 
5.5 

2900 
109 
< 

9.9 
1700 
< 
< 

19.4 
19.1 

81.2 

2.3 
11.3 
1.1 

22.6 
1.1 

0.11 
4.5 
565 

565 
1.1 
1.1 
2.3 

45.2 

u 

u 
U1 

CAN086-8618-00H 
0453690005SA 

10123195 
Result RL Qual 

4100 22.6 
0.78 0.56 
129 2.3 
< 0.45 

206000 45.2 
9.7 2.3 
< 2.3 

2.4 
3010 

1.5 
6240 
28.1 

4.5 
22.6 
0.56 
45.2 
2.3 

u 

u 

< 
4.9 
690 

0.11 u 

< 

< 
13.7 
10 

< 

9 J 
1130 
1130 u 
2.3 UJ 
2.3 
4.5 

45.2 u 

CAN086-8618.0034 
0453690006SA 

10123195 
Re<ult RL Qual 

5820 11.1 
0.77 0.56 
131 1.1 
0.26 0.22 

68900 22.2 
4.1 1.1 
1.4 1.1 
1.6 

4160 
2.6 

5040 
34.2 

< 
4.7 

1290 
< 
< 

10.4 
8.1 

< 

2.2 
11.1 
0.56 
22.2 
1.1 

0.11 
4.4 
555 
555 
1.1 
1.1 

2.2 

44.4 

u 

u 
UJ 

u 

CAN086-8619.0000 
0453690007SA 

10124195 
Result RL Qual 

7790 
2.2 
129 
0.42 

32700 
8 

2.9 
5.4 

1500 
10.1 
1760 
130 
< 

7.3 
1430 
< 
< 

16.2 
23.9 

83.9 

10.6 
O.S3 
1.1 

0.21 
21.3 
1.1 
1.1 
2.1 
10.6 
1.1 

21.3 
1.1 

0.11 
4.3 
532 
532 
0.53 
1.1 

2.1 

42.6 

u 

u 
UJ 

Results prCscritCdherc are only thosc--chCniica.ls which were dctcCtCd at least once afthfs site and have passed data n:vicw. 

J • Estimated value. 
R • Rejected value. 
U • Nondetectcd value. 

QUAL • Qualification 
D • Ssmple wa5 diluted for analy.is. 
RL • Reporting Limit 

CAN086-8619-0029 
0453690008SA 

10124195 
Result RL Qual 

4090 
0.69 
289 
< 

205000 
3.4 
1.7 

2420 
1.4 

t3400 
22.6 

< 
4,8 
634 
< 

< 
14.S 
9.8 

< 

23.1 
0.58 
2.3 
0.46 
46.3 
2.3 
2.3 
4.6 

23.1 
0.58 
46.3 
2.3 
0.12 
9.3 

1160 
1160 
2.3 
2.3 
4.6 

46.3 

• J 

u 

u 

J 
u 
UJ 

u 

CAN086-8619-0034 
0453690009SA 

10124195 
Result RL Quo! 

ssoo 
0.84 
124 

140000 
3.5 

1.4 
3370 

1.8 
9000 
41.6 

4.6 
962 
< 

< 
11.7 
7.5 

< 

22 
1.1 
2.2 

0.44 
44.1 
2.2 
2.2 
4.4 
22 

o.ss 
44.t 
2.2 

0.11 
u 

1100 
1100 
2.2 
2.2 
4.4 

44.1 

u 

u 

u 
UJ 

u 

en 
c 
I 

...lo. 

...lo. 

en 
:E :s: 
c 
C/1 
co 
0) 
I co 

0 -

en 
t: 
3 
3 
llJ 
~ 
a 
0 
::r 
(!) 

3 
c:;-
llJ 
Cii 
c ;. 
n 
(!) 
c. 
:I -::r 
(!) 

en 
0 

en 
llJ 
3 

"C 
CD 
C/1 

-t 
llJ 
C' 
CD 
~ 
01 w 
llJ 

il .. ... -Ill 

~ 

... m 
=' -CD en 



~ II 
~ 

.. 
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0 • 3 

~ 0 Chemicals Carcinogen? Maximum Residential Industrial Risk Hazard Risk Hazard "C 

~ Concentration RBC Exceeds RBC Residential Residential Industrial Industrial AI 
~ 

I» (mglkg) (mg!kg) RBC? (mg!kg) (2) (3) (2) (3) iii' 
a. 0 

5:2 VOCs 
:::l 

~ Acetone N 0.59 7800 NO 100000 0.00008 0.0000059 0 

ct> 2-Butanone(MEK) N 0.051 47000 NO l.OOE+06 0.00000 0.0000001 
..... 
s: 

Ethyl benzene N 18 7800 NO 200000 0.00231 0.00009 AI 

Methylene chloride y 0.0032 85 NO 380 3.76E-11 8.42E-12 ~. 

C/J Toluene N 0.0046 16000 NO 200000 0.0000003 0.000000023 3 
0 Xylenes (total) N 33 160000 NO I.OOE+06 0.00021 0.000033 c 
c 3 
~ SVOCs 
(') 

Benzo(a)anthracene y 0.2 0.88 NO 3.9 2.27E·07 S.13E-08 C/J C/J 
CD c 2. 

Benzo(a)pyrene y 0.27 0.088 YES 0.39 3.07E-06 6.92E-07 I 

:E Benzo(b}fluoranthene y 0.44 0.88 NO 3.9 5.00E-07 1.13E-07 
...Jo. (') ...Jo. -1 

0 Benzo(g,h,i)perylene 0.11 NA(a) -- - 0 AI 

0 
C/J :::l C" 

Q. Chrysene N 0.26 88 NO 390 0.0030 0.00067 :E 
(') 

en-
:e Dibenzofuran N 0.15 310 NO 8200 0.00048 0.00002 

CD 
s: :::l 

AI N 0.21 3100 41000 - ~ 

~ Fluoranthene NO 0.00007 0.0000051 c ~ 01 

Q. 0.089 0.88 NO 7.8 Ill AI I 

I Indeno( 1,2,3-cd)pyrene y 1.01E-07 1.14E-08 :::::!: (/.) 
0 (') 

00 0 C" 

~ Isophorone y 0.93 670 NO 6000 1.39E-09 t.SSE-10 
CD -< 

en :::l 

en Q. 2·Methylnaphtha1ene 18 NA(a) -- I Ill 
0 

CD 

"' ~CD N 11 3100 NO 82000 0 -5' Naphthalene 0.00355 0.0001341 
:J - 0 
;; ...Jo. Phenanthrene 0.057 NA(a) -
"' 

:::0 
~ CD 
I CD Pyrene N 0.26 2300 NO 31000 0.00011 0.000008 Ill 
:J ....... 

(') 

~ TPH 5390 NA(a) --
~ 

Ill 

< 
0' 

5 Cumulative Risk(3) 4E-06 0.01 9E-07 0.001 ~ 

~ :::0 
'3. 
"' 

CD 
"0 

Ill 
C" 

';;, (I) Risk .. I E-06 X concentration/RBC Q. 

"' (2) Hazard= concentration!RBC 
CD 

a. :::l 
0 (3) Estimated total risk associated with chemicals detected at SD-11 based on RBCs. 
?; -
~ (a) Not Applicable: EPA has not established a toxicity foacator for these chemicals, so RBCs could not be calculated. 
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FJELD JD 

COLLECT DATE 

TOTAL PETROLEUM HYDROCARBONS (mglkg) 
TRPII by Mct11od 418.1 
Diesel Range Organics {DRO) 

TRPH -Total Recoverable Petroleum Hydrocarbons 
DRO • Diesel Range Organics 
mg/kg • milligram per killogrnm 
'tg/kg ·microgram per ki!logram 
J ·Estimated 
U- Nondctcct 

Maximum 

130 

68 

Cll-SBOI-002 CII-SB02-002 CII-SBOJ-002 
12/2/98 12/2198 12/2/98 

Frequency Result RL Qual Result RL Qual Result RL Qual 

3/3 41 20 43 20 130 20 
l/3 < 28 u < 28 u 68 28 

en 
c 
3 
3 
I» 

-< 
0 ...... 

en o c :r 
I CD 
~ 3 
~ -· 

- 0 -i en ~» ~» 
~ - C" Ill -
S:: C CD 
C: CD ~ 
111 S' 01 

00 0 ,1:.. 
en - I» I CD 
<0 Q, 
0 -· 

- :::J en 
c:: 
;. 
0 
CD 

en 
0 -· Cii 

II; 
:I -a 

I~ 

-1 = =' -CD en 



~ 
c;.o) 

~ 
nl s· 
s: 
~ a 
~ a. 
i 
~ 

0 

f 
~ 
~ 
:> 
5' 

I! 
~ 

~ :s. 
~ 
~ 

"' "0 

I~ 
0. 

~ 
~ 
c: 

8 
0 
;:: 
)> 

to 
I ,__.. 

'-D 

en 
0 
c ... 
C') 
C1) 

c 
:;c 
en 
G) ... 
~. "C 
::::J Ill 
C1) (Q ... CD 

:IE """' 0 0 
0 .... 
c. 
:IE 

1\,) 

Ill ... c. 
(') 

-< c. 
C1) 

"""' (0 
(0 
(0 

FIELDID 

COLLECT DATE 
Cll-SBOI-010 

12/2198 

C11-Sil01-020 

1212198 

C11-5B01-030 

12/2198 

C11-SBOI-040 

1212198 

CI1-SB02-0IO 

1212198 

C 11-Sil02-020 

1212198 
Maximum Frequency Result Rl Qual Result RL Qual Result Rl Qual Result RL Qua_!_ Result RL .. Quo! Result RL Qual 

SEMI VOLA TILE ORGANICS (METHOD 8270) (ltg/kg} 
Di-N-Ilutyl Phthalate ISOJ 1112 < 380 UJ < 360 UJ < 360 UJ < 360 UJ ISO 380 J < 380 UJ 
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TOTAL PETROLEUM HYDROCARBONS (mg/kg) 
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TRPH - Total Recoverable Petroleum Hydrocarbons 
mglkg ·milligram per killogram 
~g/kg- microgram per killogram 
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APPEIDIIB Tables 

Table 45-4c 

Comparison of Maximum Soil Concentrations to MSSLs 

SD-11 (SWMUs 86-90) 

Maximum Residential Soil 

Detected MSSL 

Field Sample ID Concentration Concentration 1 Exceeds 
Chemical for Maximum Hit (mglkg) Qual (mglkg) MSSL? 
VOLA TILE ORGANICS 
Acetone CAN086-8613..{)0 14 0.59 J 1400 NO 
2-Butanone CAN086-8613..{)034 0.051 J 6900 NO 
Ethylbenzene .. CAN086-8611..{)014 18 230 NO 
Methylene Chloride CAN086-8613..{)024 0.0032 J 8.5 NO 
Toluene•• CAN086-8611-0039 0.3 520 NO 
Xylenes .. CAN086-861J..{)014 33 210 NO 
SEMJVOLA TILE ORGANICS 

Benzo( a)anthracene CAN086-8611-0004 0.2 1 0.56 NO 
Benzo( a)pyrene CAN086-8614..{)000 0.27 0.056 YES 
Benzo(b )fluoranthene CAN086-8614..{)000 0.44 J 0.56 NO 
Benzo(g,h,i)perylene* CAN086-8614-0000 0.11 J 55 NO 
Chrysene CAN086-8611-0004 0.26 J 56 NO 
Di-n-Butyl Phthalate Cl 1-SBOl..{)JO 0.15 J 5500 NO 
Dibenzofuran CAN086-86 I 3..{)003 0.15 J 210 NO 
Fluoranthene CAN086-8614-0000 0.21 J 2000 NO 
lndeno( I ,2,3-cd)pyrene CAN086-86 I 4..{)000 0.089 J 0.56 NO 
Isophorone CAN086-8613-00 14 0.93 J 4700 NO 
2-Methylnaphthalene* CAN086-861 I -00 I 4 18 55 NO 
Naphthalene CAN086-861 1-0014 II 55 NO 
Phenanthrene• CAN086-8613-0000 0.057 J 55 NO 
Phenol Cll-SB03..{)10 0.055 J 33000 NO 
Pyrene CAN086-8614-0000 0.26 J 1500 NO 
TRPH (418.1) CAN086-8612-0004 5390 J NA NA 
TPH-DRO (8015) CJ 1-SB03-002 68 NA NA 

METALS 

Aluminum CAN086-8611-0000 12,500 75000 NO 
Barium CAN086-8614-0034 1260 5200 NO 
Chromium CAN086-8611-0000 13.6 30 NO 
Copper CAN086-8617 -0029 9.6 2800 NO 
Lead CAN086-8619-0000 10.1 400 NO 
Vanadium CAN086-861 I -0000 24.2 520 NO 
Zinc CAN086-8613-0000 38.3 22000 NO 

(t) EPA Region Media·Specific Screening Levels for Residential Soil (EPA 1998) 

* The MSSL for naphthalene was used as a surrogate for these P AHs. 
•• The MSSL for ethylbenzenc, toluene and xylenes is based on a soil saturation concentration and is not based on risk. 
mglkg = Milligrams per h.ilogram 

Source: URS Greiner Woodward Clyde, 1999 

1/RS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev11nfrap1apb_v3a.doc\12·Jui-OO /OMA B-21 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volotllr OI'J!onlrs (uglkg) 

Toluene 

Xylene< (tolal) 

Srmlvolotll< Orgonks (ug/kg) 

Bcnzo(a)anthracenc 

Bcnzo(a)pyrenc: 
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Benzo(g,h,i)pcrylcnc 

Chryscnc 

Fluoranthtnc 
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Metals (mglkg) 

Aluminum 
Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 
Cobalt 

Copper 

Iron 

Lead 

CAl'f09~31-000t 

0312740001SA 

09/IS/93 

1\nutt 
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45 
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1.9 

26600 

7.7 
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(f) Rc:sull.s prcsentCd here arc onlY those chcffiicals which were dCtectcd at least onct-atthis SWMU andhavc passcdd8ta revieW.1 

J • Estimated value. 
R • Rc:jcclcd vaJuc. 
U ""Nondctccted value. 

QUAL-Quolificallon 
RL ""Reporting Limit. 
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LAB SAMPLE NUMBER 

COLLECT DATE 
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Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

"C 
TPH(mglkg) 

Tout Petroleum Hydrocarbons Q) 
(Q Woter Qua lily (pertent) 

CD Water 
N 
0 ..... 
N 

C.AHOtl-Otll-1010 ~"3·tUI..ot02 CANm-otll-fOto CANHJ-ttl1.0002 CANMl-otlUOOI 

Olll74000tSA 0312740003SA OJI27JOOOISA 0312730002SA 03127300!0SA 

09115193 09/15/93 09/15/93 09/15/93 09115193 

...... IU. Qw.l ..... RL Quo! ....... RL Quo! ..... RL Qool ..... It!. 

1440 25.5 830 21.6 1740 21.S 2560 22.3 2220 21.1 

ISS I.J J 102 1.1 1 183 1.1 161 1.1 146 1.1 

. 7.2 5.! 4.7 4.3 8.2 4.3 7.5 4.5 7.8 4.2 

1150 638 760 539 1340 539 1420 557 1630 528 

< 0.64 u < 0.54 u 0.25 1.1 1 < 1.1 u < 0.53 

0.69 1.3 1 0.57 1.1 1 0.72 1.1 1 0.62 1.1 J I 1.1 

< 638 u 170 539 I < 539 v < 557 u 424 528 

17 1.3 11.9 1.1 16.3 1.1 17.9 1.1 18 I. I 

25.4 2.6 13.1 2.2 77.2 2.2 18.1 2.2 53.3 2.1 

77.4 51 < 43.1 u 255 43.1 311 44.6 325 42.2 

22 0.1 7.2 0.1 7.2 0.1 10 0.1 5.3 0.1 

(l}Rcsults pieScnted here m-onfYtllOSc:-Chelriicals which weft detected at1e8st once at this SWMt.J andhave passed data review! 

J • Estimated value. 
R • Rejected value. 
U • Nondetectcd value. 

QUAL--Qualifieation 
RL • Reportina Limit. 
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LAB SAMPLE NUMBER 
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CD Sodium 
N Vanadium 
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co TPH(mt/1<1) 

Total Petroleum Hydrocarbons 

W•tcr Quality (percent) 
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CAHOU..ftJI--GO<I-4 CANOn: .. .fiUI.OOOI CA.NOU-4UI·00ll CAJrftfl-Mli-OCill CANOU-Ofll..Oll 

0312740004SA 031274000SSA 0312740006SA 0312740007SA 0312740008SA 

09115/93 09115.<J3 09/15193 09115/93 09115/93 

It .wit IU. !lu• ...... kL Qo.ol lt_l, ... "'" -· ll <!o<" """" ... 
107,000 23.1 94000 24.6 76800 22.6 188000 49.1 69700 21.7 

4.1 1.2 3.8 1.2 3.3 1.1 5.2 2.5 1.8 1.1 

2.3 1.2 3.2 1.2 2.6 1.1 2.5 2.5 1.2 1.1 

4.3 2.3 3.5 2.5 3.3 2.3 6.9 4.9 1.6 2.2 

3,690 11.5 3850 12.3 3390 11.3 2200 24.5 1600 10.8 

3.5 0.58 3.8 0.62 5.1 0.56 0.92 . 0.61 1.3 0.54 

1750 23.1 2650 24.6 3160 22.6 33700 49.1 4520 21.7 

59.8 1.2 1 78.1 1.2 1 95.2 1.1 J 26.7 2.5 1 29.1 1.1 

5.3 4.6 6.2 4.9 4.9 4.5 < 9.8 u 3.1 4.3 

823 517 1030 616 1340 565 < 1230 u 653 542 

< 1.2 U1 < 0.62 u < 0.56 u < 1.2 U1 < 0.54 

0.52 1.2 0.51 1.2 1 0.61 1.1 1 0.75 2.5 1 < 1.1 

< 577 u 259 616 1 229 565 1 472 1230 J 286 542 

12.2 1.2 16.4 1.2 13.8 l.l 21.9 2.5 6.7 1.1 

10 2.3 9.7 2.5 10 2.3 1.5 4.9 5.1 2.2 

NO 46.1 u < 49.3 u < 45.2 u < 49.1 u < 43.4 

19 0.1 12 0.1 18 0.1 7.8 0.1 

(l) Results presented here aie-Onij thOse chemicals which were detected at least once at this SWMU and have passed data review. 

J • Estimated value. 
R • Rejected value, QUAL-Qualification 

U • Nondetcc!cd value. RL • Reporting Limit. 
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(I) Results preseirti:<.! here a~ only those chemicals which were detected at least once at this SWMU and have passed daia review. 

J = Estimated value. 
R • Rejected value. 
U a Non detected value. 

QUAL=Qualification 

RL • Reporting Limit. 
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& l.i\11 Si\MI'I.I' NIIMIII'It 11.112WKllfiSA 11.1127.HIIIIJ.ISA U.II27.1UUIJ~Si\ 11.1127JUIIII5SA ll.ll27.liiOIIIoSi\ (/) co 
~ COLLECT DATE 09/1 5/93 09/1 5193 09/1 5193 09/1 5193 09115193 C a. Result RL Quail Result R.I... Qual Result RL Qu-I Result PJ.. Qual P.ault tu. Qual 3 i Calcium 55400 21.7 19300 22.4 107000 24.8 241000 liS 137000 49.1 ~ 
~ Chromium 2.4 1.1 7 1.1 S 1.2 < 5.8 U 4.8 2.5 o< 

Cobalt 0.85 1.1 J 2.8 1.1 2.9 1.2 < 5.8 U 1.4 2.5 J O 
Copper 0.97 2.2 J 5.9 2.2 5.8 2.5 1.7 11.5 J 8.2 4.9 ..., 

Iron 2070 10.8 6830 11.2 4640 12.4 2050 57.6 5300 24.5 ~ 
g> Lead 1.2 0.54 5.5 0.56 2.9 1.2 1.4 2.9 J 1.5 0.61 CD 
C Magnesium 2990 21.7 1530 22.4 2890 24.8 7460 115 24800 49.1 ~. 
~ n n Manganese 27.4 1.1 J 91 1.1 77.1 1.2 21.1 5.8 51.4 2.5 £II 
CD Nickel 2 4.3 J 7.2 4.5 6.2 5 < 23 U 7.3 9.8 J (ij 
:E Potassium 429 542 J 1240 561 1150 620 426 2880 J 748 1230 J ::0 
0 "C Selenium 0.31 0.54 J < 0.56 UJ < 1.2 UJ < 1.2 UJ < 1.2 UJ (/) ~ ;' 
o£11. <"" C. (Q Srlver 0.73 1.1 J 0.77 1.1 J 0.71 1.2 J 4.8 5.8 J 1.3 2.5 J < 0 5!: 
::E CD Sodium 270 542 J < 561 U < 620 J < 2880 U 379 1230 J S: i CD 
£II ~ Vanadium 8.9 1.1 14.8 1.1 17.3 1.2 10.8 5.8 17.7 2.5 C: C. ~ 9- a Zinc 4.7 2.2 13.7 2.2 13.6 2.5 5.2 11.5 J 14.7 4.9 ~ i3' ~ 

8 (") 00 TPH (mglkg) ~ C"' 
~ - (/) ~ ~ Total Petroleum Hydrocarbons < 43.3 U < 44.8 U < 49.6 U < 46.1 U < 49.1 U C 
~ CD Water Quality (ptrctnt) C"' 
~ ~ ~ 
;; ...Jo. Water 7.7 0.1 II 0.1 19 0.1 13 0.1 18 0.1 C 
~ ~ ~ 

I ~ £II 
~ ~ n 
! ~ 
5 0 
~ -
~ I (/) 
~ £II 
~ 3 
~ "C g. (I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. (j) 
?: J = Estimated value. ~ 
N t R = Rejected value. QUAL=Qualification 
6 U = Nondetected value. RL =Reporting Limit. 
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J • Estimated vaJue. 
R ... Rejected value. 
U ~ Nonde1ec1ed value. 
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RL = Reponing Limit. 
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(I) Results presented hcrC are only those chemicals which were detectCd3t le!~OrlC:c-it-ihls SWMU and have passed data review. 
1 "'" Estimated value. 
R • Rejected value. 
U # Nondetected value. 

QUAL-Qualification 
RL • Reporting Limit. 
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Chlorobenzenc 

Chloroform 
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1,1-Dichloroethcne 

1,2-Dichlorocthcnc (total) 

1,2-Dich!oropropane 

Ethylbcnzcne 

4-Mcthyl·2-pcntanone (MIBK) 

Styrene 

ictra<:hloroethene 

Toluene 

1,1,1· Trichloroethane 

1,1,2·Trichlorocthanc: 

Trichlorocthenc 

Xylc:rles (tot.al) 

Metals (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

CAN~~ll-0011 

03127300lSSA 

09/15/93 

Result Ill.. 
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1.3 

1.3 
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1.8 

1.6 

1.4 

3.1 

1.6 

1.5 
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4070 
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5.8 
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5.8 
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S.8 

5.8 

S.8 
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5.8 

23A 
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u 
J 

u 
J 

J 
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J 
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2.8 1.2 2.2 1.1 < 0.55 u 0.61 0.54 
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( l} Results presented here are only those chemicals which were detected at Jeasl once at lh1s SWMU and have pissed data review. 

J "' Estimated value. 
R =Rejected value. 
U - Nondetected value. 

QUAL=Qual ification 
RL ~Reponing Limit. 
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~· LOCATOR CANotl-G933-00:ta CAN093-G9ll-GOJI CANOtl-0933-0041 CANotl-0933-0051 ... 

~ LAB SAMPLE NUMBER 031273001SSA 0312730016SA 0312730017SA 0312730018SA = 
~ COLLECT DATE 09/15193 09/15193 09/15193 09/15193 ~ 
Q, Res~ll JU. Qual Result JU. Qual Rcsuh JU. Qual Raul! JU. Qual en tJj 
i Calcium 153000 46.7 130000 43.6 24500 22.1 41600 21.6 c

3 a. ~ Chromium 2.8 2.3 2 2.2 J 3.9 1.1 3.2 1.1 3 'i: Cobalt 2 2.3 J 1.8 2.2 J 1.2 1.1 1.3 1.1 t:ll 
ctl Copper 2.5 4.7 J 5.5 4.4 2 2.2 J 2 2.2 J ..(! 

Iron 2380 23.4 2350 21.8 2890 11 3110 10.8 2, 
Lead 1.1 1.2 J 1.2 1.1 1.3 0.55 1.4 0.54 ~ 

g> Magnesium 12600 46.7 4910 43.6 6800 22.1 5240 21.6 CD 
~ Manganese 28.8 2.3 32.4 2.2 30.7 1.1 38.1 1.1 3 
0 0 CD Nickel 4.8 9.3 1 2.6 8.7 J 3.3 4.4 J 3.2 4.3 J e!_ 

Potassium 590 1170 J 725 I 090 J 736 552 670 539 til 

:E ""0 Selenium < 1.2 UJ < 1.1 UJ < 1.1 UJ < 1.1 UJ ~ -1 
os:~~. en,s:~~ 0 tC Stiver 2 2.3 J 1.1 2.2 J 0.58 1.1 J O.S 1.1 J :E 0 C" 
~ CD Sodium 390 1170 J < 1090 U 299 552 J 219 539 J 3: ::+ CD 
s:~~oo cCD.~:oo .., 

0 
Vanadium 15.7 2.3 6.4 2.2 10.4 1.1 11.1 1.1 C. ...., 

9- ...., Zinc 5.3 4.7 5.9 4.4 6 2.2 6.4 2.2 ~ 0' .!t.. 
p (') 00 .., C" 
I ~ ~~~ en 
2 C. Total Petroleum Hydrocarbons < 46.7 U < 43.6 U < 44.2 U < 43.1 U S. 
5' CD ... 
3. ~ Water Quality (percent) til 
~ ~ c 
~ <0 Water 14 0.1 8.2 0.1 9.5 0.1 7.2 0.1 ~ 

I (0 t:l) 
~ .l=oo 0 
~ CD 
~ en 
5 0 
~ -
~ 1 en 
~ t:ll 
F 3 
~ "C 
~ -o CD 
~ til N 

~ (I) Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 
0 

~ J • Estimated value. 
~ R • Rejected value. QUAV=Qulilification -1 
"' U .. Nondetected value. RL ~Reporting Limit. m 
~ ~ 
I -~ n 
~ ~ 



IPPENDIIB 

Table 47-2a 

Comparison of Detected Concentrations with RBCs 

SWMU 93 

Maximum 
SampleiD Analyte Detected RBC(2) 
CAN093-0933-0058 1,2-Dichloropropane 0.0028 30 
CAN093-0933-0028 4-Methyl-2-pentanone (MIBK) 0.0021 400 

CAN093-093l-0018 Antimony 2.3 3 
CAN093-0931-0028 Barium 1110 600 

CAN093-0933-0028 Benzene 0.0017 2 

CAN093-0933-0000 Benzo(a)anthracene 0.077 0.07 

CAN093-0933-0000 Benzo(a)pyrene 0.084 0.01 

CAN093-0933-0000 Benzo(b)fluoranthene 0.14 O.G7 
CAN093-0932-0000 Benz.o(g,h,i)perylene 0.073 NTF 

CAN093-0933-0028 Bromodich1oromethane 0.0013 0.5 
CAN093-0933-0008 Cadmium 3 8 

CAN093-0933-0048 Carbon disulfide 0.0016 800 

CAN093-0933-0028 Ch1orobenzene 0.0017 200 

CAN093-0933~28 Chloroform 0.0018 10 

CAN093-0933-0000 Chromium 12.9 40 

CAN093-0933-0000 Chrysene 0.12 2 

CAN093-0933-0008 Cobalt 5 NTF 

CAN093-0932-0000 Copper 158 300 
CAN093-0932-0000 lndeno(1,2,3-cd)pyrene 0.055 0.04 

CAN093-0932-0000 Lead (3) 32.4 500 

CAN093-0931-0000 Pentachlorophenol 0.045 0.6 

CAN093-0932-0000 Phenanthrene 0.13 NTF 
CAN093-0932-0000 Pyrene 0.19 200 

CAN093-0931-0058 Selenium 0.31 40 

CAN093-0932-0058 Silver 0.65 20 

CAN093-0933-0028 Styrene 0.0015 2000 

CAN093-0933-0028 Tetrachlorocthene 0.0013 I 

CAN093-0932-0038 Toluene 0.016 2000 

CAN093-0933-0000 Total Petroleum Hydrocarbons (4) 325 1000 

CAN093-0933-0028 Trichloroethene 0.0024 6 

CAN093-0933-0028 Xylencs (total) 0.0035 20000 
CAN093-0932-0000 Zinc 71.2 2000 

NTF c No EPA Established Toxicity Factor 

(I) All units in mglkg 

(2) Risk -based concentration 

(3) EPA suggests 500.1,000 mgllcg as allowable concentration for residential soils 

based on EPA's IUBK Lead Model (EPA 1990) 

(4) New Mexico recommended soil cleanup level for fuel contaminated soil. 

Note: Only metals that exceeded background appear in this table. 

Source: Woodward-Clyde, 1994 
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APPEND liB 

Receptor/Pathway 

Occupational Worker (Surface Soil) 
- Dennal Contact 
-- Ingestion 
- Inhalation of VOCs* 
- Inhalation of Particulates 

Construction Worker (Total Soil) 
- Dermal Contact 
- Ingestion 
- Inhalation of VOCs* 
- Inhalation of Particulates 

Future Trespasser 
- Dermal Contact 
- Ingestion 
- lnhalation of vocs• 
- Inhalation of Particulates 

Table 47-2b 

Summary of Human Health Risks 

SWMU 93 

Average Exposure 

Cancer Subchronic Chronic 
Risk H.I. H.l. 

3 X J0"11 1 x to·• 
5 X 10"10 2 X 10"1 

0.00 8 X 10"1 

4 X 10-ll 0.00 
6 X 10·IO 2 -;\(r' 

2 X 10"11 5 X (0"0 

2 X IQ•IO 8 x 10"5 

0.00 4 X 10 .. 
3 X 10"13 3 X (0"7 

2 X 10"10 8 X 10·l 

6 x t0"12 2 x ro·• 
I X 10"10 3 X tO"" 

0.00 2 X 10"1 

7 X 10"13 0.00 
1 x 1o·'o 3 X tO"" 

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. 

• No carcinogenic volatile organic compounds were detected at SWMU 93. 

Source: Woodward-Clyde, 1994 

Tables 

Reasonable Maximum Exposure 

Cancer Subchronic Chronic 
Risk H.!. H. I. 

s x to·• 4 X 10_. 
1 x 10·' 3 X 10"1 

0.00 I X 10"" 
2 X 10"10 0.00 
2 X tQ·l 3;w' 

4 X \6"11 7 X 10·' 
2 X 10"9 I x 10"3 

0.00 2 X 10"1 

I x 10"11 1 x IO"" 
2 x w·• I X 10"3 

7 X 10"10 2 X 10 .. 
1 x to·• 7 X 10-4 

0.00 4 X 10"1 

~ 0.00 
I X 10"" 7 X tO"' 

URS Greiner Woodward Clyde Q:IM96021nnlhswa_nfraplrev11nfrap1apb_v3a.doc\12-Jui-OO /OMA B-3 3 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Of"lanlcs (Jl&f/kel 
Toluene 

Semlvolollle Of"lanlea (I'!VIk~) 
Uenzo(a)anlllraeenc 
Benzo(a)pyrene 
Dcnzo(b)Ouoranthenc 

Benzo(lc)n uoranlllcne 
bls(2-filllylhoxyl)phlllalate 
Chryscno 
Fluotonlllene 
Phenanthrene 
Pyrenc 

Mdala (m&fkg) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

CAN093-9304-ll000 
0397140002SA 

12/08194 

CAN093-930ol-0005 
0397140003SA 

12/08194 

CAN093-9304-9361<11 

039714000ISA 
12/08/94 

CAN093-930ol-0010 
0397140004SA 

12108194 

CAN093-9305-0000 
0397140005SA 

12108194 
Result RL Qual Result RL Qu•l Re5Uit RL Qual Result RL Qual Result RL Quai 

< 

45 
52 
50 
71 
< 

70 
110 
< 

73 

14800 
2.8 
153 
0.61 
0.68 

48600 
12.1 
3.4 
13.6 

11200 
11.9 

5.5 

360 
360 
360 
360 
360 
360 
360 
360 
360 

10.9 
0.55 
1.1 

0.22 
0.55 
21.9 
1.1 
1.1 
2.2 
10.9 
2.7 

u 

u 

J 

u 

< 
< 
< 

< 

< 
< 
< 

< 

13300 
2.6 
94.1 
0.55 
< 

20800 
11.8 
4.5 
8.1 

11200 
8.6 

5.1 

380 
380 
380 
380 
380 
380 
380 
380 
380 

11.4 
0.51 

1.1 
0.23 
0.51 

22.7 
1.1 
1.1 
2.3 
11.4 
0.57 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< 
< 

< 
< 

< 

10700 
2.9 
80.8 
0.58 

u < 
15400 
9.3 
3.9 
7.2 

9560 
8.3 

5.1 

380 
380 
380 
380 
380 
380 
380 
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380 

11.4 
0.51 
1.1 
0.23 
0.51 
22.8 
1.1 
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0.51 
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u 
u 
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u 
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u 
u 
u 

4.9 
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< 
< 
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< 
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< 

5.8 
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380 
380 
380 
380 
380 
380 
380 
380 

8620 23 
2.3 0.58 
647 2J 
0.41 0.46 

u < 1.2 
158000 46.1 

5.4 
1.8 
3.8 
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5.1 

2.3 
2.3 
4.6 
23 

0.58 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

49 
69 
< 

160 
< 
78 
130 
38 
90 

12400 
2.5 
326 
0.51 

u < 

65300 
11 
3.2 
7.9 

10100 
11.7 

Rcsultsprosented here lltC oitly those chemiCI!s which were detected at least once II this SWMU and have passed daiarevlew. 

I • Estlmaled value. 
R • Rej-.1 value. D • Sample was diluted Cor analysis. 
U • Nondetected Yaiuo. RL • Rcportlns Llmil 
ru DupliCIIIo ror prccedlnJ sample number. 
m MSIMSD for prcocdlns somple number. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Magnesium 
Mans;anese 
Nickel 
r•otasslum 
Thallium 
Vanadium 
Zinc 

Tlll'll (m&fka) 

Total Recoverable Pclrolcum Hydrocarbons 

CAN093-9304-0000 CAN093-9304-0005 CAN093-9304-9361 n> CAN093-9304-0010 CAN093-930S-ll000 
0397140002SA 0397140003SA 0397140001SA 0397140004SA 0391140005SA 

12/03194 12103194 12103194 12108194 12108194 
JtesuH lU. Qual lleiult lU. Qual Rnult lU. Qual ResuH lU. Qual !\<suit lU. Qual 
2790 21.9 2570 22.7 2190 22.8 3610 46.1 2590 22.1 
168 1.1 ) 206 1.1 ) 205 1.1 1 13 23 1 193 1.1 
10.3 4.4 10.1 4.5 102 4.6 9.1 9.2 1 9.6 4.4 

2370 S47 2270 568 1130 571 1330 1150 2050 SS3 
< 1.1 U1 < 1.1 U1 < 1.1 UJ < 1.2 UJ < 1.1 u 

22.1 1.1 19.3 1.1 12.8 1.1 17.9 23 21 1.1 
46.7 2.2 28.4 2.3 24.6 23 15.2 4.6 4S.I 2.2 

213 43.1 < 45.5 u 51.2 45.6 < 46.1 u 547 442 
Rnu1U presenled here ""' only tliosechemlcals whoch were delcctcd at least once at thiJ SWMU aoicflilve P"'SCd data revocw. 

I • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondetectcd value. lU. • Reporlln& Limit 
tt) Duplicate fOr ~Ina sample number. 
(l) MS/MSD for prt<:edlng sample number. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (pgllkg) 
Toluene 

Scmlvoltdle 01'Janla (JZ&flkl) 
ncn7.o(t)anthraccnc 
Dcnzo(a)pyrcne 
Dcnzo(b)fluoranthcne 
Dcnzo(k)fluoranthcnc 
bls(2-Ethylhcxyl)phthalatc 
Chrysene 
Fluoranthcnc 
Phenanthrene 
Pyrene 

Metals (mglkg) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
l...cad 

CAN09J..9305-0010 
0397140007SA 

CAN09J..9306-&000 
0397140008SA 
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CAN093-9306-0005 
0397140009SA 

CAN09J..930~005(2l 
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Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
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0.55 
22 
1.1 
1.1 
2.2 
11 

o.ss 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< 
< 
< 

< 
< 
< 
< 
< 
< 

15400 
2.7 
122 
0.62 

u 0.48 
21300 
12.5 
4 

17.8 
12000 
10.2 

360 
360 
360 
360 
360 
360 
360 
360 
360 

10.8 
1.1 
1.1 

0.22 
0.54 
21.S 
1.1 
1.1 
2.2 
10.8 
1.1 

u 
UJ 
UJ 
UJ 
u 
u 
u 
u 
u 

< 
< 
< 
< 
< 
< 
< 
< 
< 

14700 
2.6 
91.5 
0.59 

< 
51300 
10.6 
2.4 
6.6 

10100 
6.1 

370 
370 
370 
370 
370 
370 
370 
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1.7 
4.6 

7370 
7.4 

Results presented here arc only thOse ttleillicals which wen: detected at least onCC: at this SWMU and have passed data review. 

J • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Nondetected value, RL • Reporting LimiL 
<•> Duplicate for preceding sample number. 
OJ MSIMSD for preceding sample number. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Magnesium 
Man genese 

Nickel 
l'ulunlum 

'l"lulllum 
Vanadium 
Zinc 

TRrll (mclkl) 

CAN093-930~010 

0397140007SA 
12108/94 

Result RL Qual 
2050 22 
209 l.l 
8.3 4.4 
1730 ~so 

0.15. 1.1 J 
14.4 l.l J 
21.5 2.2 

CAN093-9306-0000 
039714000!SA 

12108/94 
Result RL Qual 
2490 21.5 
163 1.1 
11.5 4.3 
2460 S38 

0.12 1.1 1 
22.3 1.1 
38.4 2.2 

CAN093-9306-0005 CAN093-9306-600SI1f CAN093-9306-0010 
OJ97140009SA 0397140010SA 0397140011SA 

12108/94 12108194 12108194 
Result RL Qual Result RL Qual Result RL Qual 
2540 22.3 2600 22.4 4070 22.9 
112 l.l 1 98.2 l.l 86.6 1.1 
10.2 4.5 9.3 4.5 8.2 4.6 
2190 SS7 1910 559 1970 572 

< l.l U1 0.13 0.56 1 < 1.1 U1 
19.7 l.l 16.~ l.l 18.5 1.1 
23.7 2.2 21.2 2.2 19.5 2.3 

Total Recoverable Petroleum Hydrocarbons < 44 U 1760 215 < 44.6 U < 44.7 U < 45.8 u 
R.C:SU!iSprcsented here arc onTYihose chemicals whlcll were detectedat least once at this SWM!Tind have passed data review. 

1 • Estimated value. 
R • Rejected value. D • Sample was diluted for analysis. 
U • Non detected value. RL • Reporting Lim it. 
Ill Duplicate for pn:cedlng sample number . 
Ill MSIMSD for preceding sample number. 
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APPEND liB Tables 

Table 47-3b 
Comparison of Phase II Soil Concentrations to Phase I Concentrations and RBCs 

SWMU 93 

Phl!Se I Phl!Sell Phase II Concenlration Residential Soil Phase II 
Maximum Detected Maximum Detected Treater than Risk-Based Concentration 

Concentration Concentration Phase I Concentration11> Exceeds 
Chemical (mglk:g) {mglk:g) Concentration (mglkg) RBC7 
Toluene 0.016 0.0049 NO 16,000 NA 
Xylenes 0.0035 ND NO 160,000 NA 
Benzo(a)anthraceoe 0.077 0.049 NO 0.88 NA 
Benzo(a)pyrcne 0.084 0.069 NO 0.088 NA 
Benzo(b)fluoranthene 0.14 0.05 NO 0.88 NA 
Benzo(k:)fluonmthcne ND 0.16 YES 8.80 NO 
Benzo(g.h,l)perylene 0.073 NO NA NA(a) NA 
Bis(2-ethylhexyl)phthalate ND 0.12 YES - 46 NO 
auysene 0.12 O.G78 NO 88 NA 
Fluonmthcne 0.15 0.13 NO 3,100 NA 
lndeno(1,2,3-ed)pyrclene 0.055 ND NO 0.88 NA 
Pentachlorophenol 0.045 NO NO 5 NA 
Phenanthrene 0.13 O.Q38 NO NA(a) NA 
Pyrene 0.19 0.073 NO 2.300 NA 
TPH 325 1760 YES NA(a) NA 
Antimony 2.3 ND NO 31 NA 
Barium 1110 1890 YES s.soo NO 
Cadmium 3 0.68 NO 39 NA 
Copper 158 17.8 NO 2900 NA 
Lead• 32.4 11.9 NO 400 NO 
Nickel 82 ll.S YES 1600 NO 
Silver 4.8 ND NO 390 NA 
Zinc 77.2 46.7 NO 23000 NA 
(I) EPA Region Ul Risk:-Bl!Sed Concentrations for residential soil (EPA 1994). 
(a) EPA has not established a toxicity factor for these chemicals, so RBCs could not be calculated. 
•No RBC has been calculated for lead; however, EPA recommends an interim residential soil lead concentration of400 mglkg (EPA 1994) 
ND - Not Detected 
NA =Not Applicable 

Source: Woodward-Clyde, 1997 

URS Greiner Woodward Clyde Q:\M9602\nnlhswa_nfrap\rev1\nfrap1apb_v3a.doci12-Jui-OO IOMA B-3 8 



APPEND liB Tables 

Table 48-1a 

Organic Compound Concentrations 1 in Soil Samples Collected by Walk, Haydel 

SWMU 95 

Sample Depth 
(Ft-BGS) 

0-1 

2-3 

Compound 

2,5,9-Trimethyl-decane 

7 -Methyl-tridecane 

2, 7,10-Trimethyl-dodecane 

2,6-Dimethyl-heptadecane 

2,6,7-Trimethyl-decane 

Ethylbenzene 

Total Xylene 

4-Propyl-heptane 

2,5,9-Trimethyl-decane 

7-methyl-tridecane 

2,7,10-Trimethyl-dodecane 

2,6-Dimethyl-heptadecane 

Boring Number 

Bl B8 

73,000 340 

56,000 

60,000 

49,000 

73,000 

37 

70 

52,000 

70,000 

74,000 

37,000 

70,000 

Ft-BGS = Feet below ground surface 
1 All concentrations are in micrograms per kilogram (J.tg/kg) 

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 

Source: Woodward-Clyde, 1992 

URS Greiner Woodward Clyde Q:IM96021nn\hswa_nfrap\rev11nfrap1apb_v3a.doc\12-Jui-OO /OMA B-3 9 
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(Ft-BGS) 

0-1 

B1 

0-1.5 NS 

2-3 174.1 

2.5-4 NS 

4-5 185.9 

5-6.5 . NS 

7.5-9 NS 

10-11.5 NS 

15-16.5 NS 

20-21.5 NS 

25-26.5 NS 

30-31.5 NS 

45-46.5 

60-61.5 

NS 

NS 

B2 B3 

149.1 

NS NS 

150.6 131.3 
(1,499) 

NS NS 

149.7 273 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS 

NS 

NS 

NS 

B4 

61.8 

NS 

NS 

71.4 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

Ft-BGS = Feet Below ground surface 

B5 

NS 

NS 

68.9 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

Boring Number 

B6 B7 B8 B9 

NS NS NS NS 

80.2 

NS 

162.3 

NS 

120.6 

124.7 

142.1 

138.6 

100.6 

NS 

NS 

54.2 105 

NS NS NS 

94.9 175.2 
(4,294.6) 

NS NS NS 

53.3 75.3 

81.2 78.6 129.5 

132.4 

75.8 

130.5 

111.2 106.2 

101.2 106.3 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
() 

= Sample not collected in accordance with Scope of Services/Sampling Plan 

= The values in parentheses are for barium, all other values are for selenium 

All concentrations are in milligrams per kilogram (mgfkg) 

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates, Inc. 1990) 
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Boring Number 
(Redrill Boring 

Number) 

0951 
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0952 
(0954) 

Sample Depth 
(Ft·BGS) 

0 to 0.5 

2-4 

4-6 

8. 10 

0. 0.5 

2-4 

4-6 

8. 10 

Ft-BGS = 

::E mg/kg 
Feet below ground surface 
Milligrams per kilogram 
Micrograms per kilogram 
Not detected 

0 ug/kg 
0 u 
Q.J Estimated value 

TPH 
(mg/kg) 

1260 

(48.5U) 

(46.4U) 

(46.5U) 

285 

(49U) 

(49.9U) 

48.5U 

~ UJ Estimated as non-detect at the C::RQL 

Acetone 
(ug/kg) 

(140J) 

(22) 

11J 

17 

12U 

(21) 

37U 

(12UJ) 

Volatile Organics' Semi-Volatile Organics' 

Methylene 2-M ethyl bis(2-Ethylhexyl) Butyl benzyl 
2-Butanone Chloride Toluene naphthalene phthalate phthalate 

(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 

(231) (57UJ) (57U) 13001 1700J 7500U 

(12U) (2J) (12U) 390U 3501 390U 

llU llU llU 380U 380U 380U 

llU llU llU (380U) (45J) (2401) 

12U1 12U 31 8200U 8200U 8200U 

(12J) (31) (12U) (400U) (400U) (1201) 

12U 12U 12U 410U 410U 410U 

(12UJ) (2U1) (12UJ) 400U 190J 400U 

.., () 
c. I 
I 

(") 

~ 

The values in parentheses are results from samples collected from the redrill borings due to laboratory missed holding times. 

Only the volatile and semi-volatile organic compounds listed were detected (or estimated) in soil samples. All values are in ug/kg (micrograms per 

kilogram). All other volatile and semi-volatile organic compounds were not detected. · 
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Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Boring 0951 Boring 0952 
Sample Depth (Ft-BGS) Sample Depth (Ft-BGS) Background2 

5 x + 2u 0-0.5 2-4 4-6 8-10 0-0. 2-4 4-6 8-10 

2180 4560 9840 7840 6320 

5.1U1 5.4U1 5.2U1 5.2U1 5.8U1 

3.9 l.SJ 2.3 1.3J 2.21 

3820 255 188 50.9 184 

0.44U 0.47U 0.54J 0.541 0.51U 

1.8 0.94U 0.91U 0.9U 1U 

144000 223000 88900 109000 137000 

1151 4.2 7.6 6.6 26.81 

12.6 2.71 4.3J 3J 3.51 

59 4.3U 6.1U 4.5U 14U 

41200 2660 6530 4730 6310 

147 1.6 4.8 3.1 31.6 

2740 3910 4500 4340 2610 

443 115 103 57.2 165 

4160 

5.6U1 

1.91 

74.3 

0.48U 

0.97U 

146000 

4.4J 

l.SJ 

4.7U 

3810 

3.6 

2360 

106 

4760 

5.6UJ 

1.8J 

82.7 

0.49U 

0.97U 

127000 

4.3J 

2.4J 

4U 

3880 

3.3 

2290 , 
99.9 

5240 

5.5UJ 

1.9J 

239 

0.48U 

0.97U 

160000 

4.41 

3.1J 

4.3U 

3800 

2.9 

3450 

113 

2571-10447 

4.81-5.44 

0.43-1.95 

0-903 

0.32-0.68 

0.81-1.01 

0-193062 

2.67-9.31 

1.38-4.06 

0.00-15.44 

2239-8683 

1.76-8.64 

0-11903 

10.89-167 
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Sample Depth (Ft-BGS) Sample Depth (Ft~BGS) Background2 ::;, 

i-
(') 

Element x + 2u <I> 

0-0.5 2-4 4-6 8~10 0-0.5 2-4 4-6 8-10 ::;, -"" 
Mercury 0.38 0.12U 0.11U 0.11U 0.13U 0.12U 0.12U 0.12U 

I» -- ..... ::::!: 

en 
0 

0 Nickel 49.1 5.61 9.6 6.8J 8.1J 4.7J 4.61 4.91 3.57-8.49 ::;, 

c 
(/) ... 

"" Potassium 448J 814J 2030 1680 11301 9821 11101 11101 632-2613 
(') ::;, 
<I> 

Selenium 0.22UJ 2.3UJ 2.3UJ 2.2UJ 2.5UJ 2.4UJ 2.4UJ 2.4UJ 0.00-1.35 en 

:E "tl 
E. 

0 I» Silver 0.88U 1J 0.91U 0.9U 1U 0.97U 0.97U 0.97U 0.86-0.94 en en ';} 
0 (Q 

Sodium 6410 5570 3140 1170 1850 1410 1800 1420 154-540 :E I» C" 
C. CD 

~ N 

s: 3 CD 
Thallium 0.22UJ 2.3UJ 2.3UJ 0.22UJ 0.25UJ 0.24U 0.24U 0.24UJ 0.20-0.24 c'E..j::o. 

"" 0 
<I> 00 

9- .... Vanadium 15.5 9.41 20.7 14.3 13.8 12.5 11.51 11.61 9.26-26.74 
C0 (/) I 

0 0 ...., CJI 0 ~ 
f 
(() -< Zinc 4671 7.6 17.4 11.3 62.61 9 8.8 9.31 4.58-21.82 0 

"' c. 0 CD 
"' CD 5 
::> ~ 
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5 ~ Ft-BGS Feet below ground surface -
"' = CD 
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I co UJ = Estimated as non detect at the instrument detection limit 
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Q) 1 = Estimated value '< 
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Media 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

SWMU Nos. 95, 96 only: 

SWMU Nos. 101, 102 only': 

Exceeded RFI Criteria (Soil): 

Exposure Scenario: 

tHigh in sludge only 
'Chemicals detected in sediment 
"Lower than site background and/or comparable to 
+Low toxicity chemicals 
BEHP • bis(2-ethylhexyl)phthalate 

Soils/Sediment 

Aluminum (AI), arsenic (As), barium (13a), beryllium (Be), cadmium 
(Cd), chromium (Cr), cobalt (Co), copper (Cu), iron (Fe), lead (Ph), 
magnesium (Mg), manganese (Mn), mercury (Hgt), nickel (Ni), silver 
(Ag), vanadium (V), zinc (Zn), selenium (Sef), MEK, acetone', 
methylene chloride, toluene, carbon disulfide (CS,), chloromethane, 
chloride, DDT, DDE, chlordane, heptachlor epoxide, 2 
methylnaphthalene, BEHPt, PCBst 

Chloromethane • below reporting limits of nondetects. 
Cd - comparable to background 

+AI, Cu, Fe, Mg, Chloride 

"As, Be, Mn, 2-Methylnaphthalene 

Lab contaminants • MEK, Acetone, Methylene chloride, CS2, BEHP, 
Butylbenzyl Phthalate (2 hits at 2, H ft; not surficinl soil) 

DDE, DDT, chlordane, heptachlor epoxide, toluene 
Cd, Co, Hg, Ba, Cr, Pb, Ni, Zn 

Cd, Cr, Pb, Hg, Ni, Se, Ag, Zn, BEHP, DDD, DDE, chlordane, PCI3s 
None 

SWMU Nos. 95 & 96, < 'h acre, therefore no intrusive construction 
and future residential scenario is unlikely; complete exposure paths 
include maintenance worker soil ingestion, dermal contact and 
inhalation of VOCs/particulates. 
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(/1 

a_ Chronic Soil Soli Groundwater Groundwater ~ 

~ Oral RCRA RFI RCRA RFI (') 

~ Chemical• RID Ac:tlon Level Criterion Action Level Criterion ~ .., 
(mglkg/day) (mglkg) (mg/kg) (mg/L) (mgiL) g 

Volatiles: I, I, 1-Trlchlorocthane 9.0E-02 7200 7200 0.2• 0.2• ::::!: 
< 

en 2-Butanone (MEK) 5.0E..02 4000 4000 1.75 1.75 ct> 

0 Acetone I.OE-01 8000 8000 3.5 3.5 )> 

~ Bromoform 2.0E..02 1600 1600 0.1•,(1) 0.1•,(1) g_ 
n -· 
ct> Carbon Disulfide I.OE..OI 8000 8000 3.5 3.5 0 

Chloroform I.OE..02 800 800 7 7 ::l 

::E Dibromomethane I.OE..02 800 800 0.35 0.35 ~ -1 

g ~ Ethylbenzene I.OE..OI 8000 8000 0.7•,(2) 0.7•,(2) en ~ AI 

C. 'g Toluene 2.0E..OI 16000 16000 I• (+ ::E (ij 5!: 
~ ~ Xylenes (total) 2.0E+OO 160000 160000 10•,(2) 10•,(2) ~ AI :. 

.., 0 Semi-Volatllcs: 3-Methylphenol 5.0E-02 4000 4000 1.75 1.75 ::lC.. ()C) 

Q. -
<0 I 

0 
).... 1\) 4-Methylphenol 5.0E..02 4000 4000 1.75 1.75 01 "1'1 W 

.. ,, .ft( ~ ~ 

lE .:C: 2,4,5-Trlchlorophenol I.OE-v 8000 8000 3.5 3.5 , 

~ C. 4-Chloroanillne 4.0E-03 320 320 0.14 0.14 0 
~ ~ct> Anthracene 3.0E..OI 24000 24000 10.5 10.5 :::!. 

- -
ii = Butyl benzyl phthalate 2.0E..OI 16000 16000 7 7 ct> 
~ ~ 

~ 

'" ~ 01-n-butylphthalate I.OE..OI 8000 8000 3.5 3.5 jij' 

~ Fluoranthene 4.0E..02 3200 3200 1.4 1.4 -

- 0 
~ Naphthalene 4.0E..03 320 320 0.14 0.14 .., 

5 Phenol 6.0E..OI 48000 48000 21 21 Z 
~ 

0 
.g Pyrene 3.0E-02 2400 2400 

1 
1.05 1.05 ::l 

.g. P...tlcldca: Methoxychlor 5.0E..03 400 400 0.04+ 0.04• g 
I 
~ Mdala: Antimony 4.0E-o4 32 32 0.014 0.014 ~ 

g. Barium 7 .OE..02 5600 5600 2+ 2• ::l 

~ 
0 

~ 
~ 

E 
ct> 

6 ::l 
0 
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0 
~ 

~ = 
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CD 
Chronic Sol! Soli Groundwater Groundwater =: 

Oral RCRA RFI RCRA RFI ~ -
Chemicals RID Action Level Criterion Action Level Criterion :C::' 

g> (mg!kglday) (mg/kg) (mglkg) (mgiL) (mgiL) ~ 

r::: Cadmium, food l.OE-{)3 80 80 0 

~ 
-

0 Cadmium, water 5.0E-Q4 0.005• ,(2) 0.005• ,(2) (5' 

CD Chromium Ill !.OE+OO 80000 80000 35 35 ::::1 

:::E Chromium VI 5.0E-{)3 400 400 0.175 0.175 I 

O "C Chromium, total 
0.1•,(2) 0.1•,(2) CJ) ~ ;t 

0 ~ Copper 3.7E-{)2 2960 2960 1.3.. 1.3.. :::E ~ C" 

~ CD lead 
O.ot5.. 0.015.. 3: C/1 CD 

C) N Manganese I.OE-{)1 8000 8000 3.5 3.5 C ~ ~ 

~ 0 
co 

C.. - Mercury 3.0E-Q4 24 24 0.002+ 0.002+ (Q C.. 1 

I 

U1 W 

p 0 N Nickel 2.0E-{)2 1600 1600 0.7 0.7 :::tJ C" 

~ o< Selenium 5.0E-03 400 400 0.05+ ,(2) 0.05+ ,(2) !! 

S 2- Silver 5.0E-03 400 400 0.175 0.175 0 
5 '~ 

~ 

~ ~ Thallium ?.OE-05 5.6 5.6 0.00245 0.00245 ;:::;: 

~ cg Vanadium 7.0E-03 560 560 0.245 0.245 ~ 

1; ~ Zinc 2.0E-01 16000 16000 7 7 iii' 

~ 
-

~ + = final MCL 
0 

~ ++ = SOW A action level 
~ 

~ (I)= MCL for totaltrihalomethanes 
Z
0 

~ (2) =effective July 30, 1992 1 
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""C -& ., 

~ 0 
i EPA sou S01l Groundwater Groundwater "C 

a. Chemical Weight of Assumed Exposure Oral Slope RCRA RFI RCRA RFI 0 
t/1 

~ 
Evidence Risk Level Duration Factor Action Level Criterion Action Level Criterion C1> 

(years) (mg/k-d)-1 (mg/kg) (mg/kg) (mg/L) (mg/L) c. 
~ Volat.tles: Benzene A I.OE-06 70 2.9E-02 24.14 24.14 S.OE-03* S.OE-03* C') 

Bromoform B2 I.OE-06 70 7.9E-03 88.61 88.61 I.OE-01*,(1) I.OE-01*,(1) 0 
Chloroform B2 1.0E-06 70 6.1E-03 114.75 114.75 l.OE-01• ,(1) l.OE-01*,(1) 

., 
~ Chloromethane c I.OE-05 70 1.3E-02 538.46 538.46 2.69E-02 2.69E-02 0 

CJ) Dibromochloromethane c l.OE-05 70 8.4E-02 83.33 83.33 4.17E-03 4.17E-03 -0 Methylene Chloride B2 I.OE-06 70 7.5E-03 93.33 93.33 4.67E-03 4.67E-03 
:;::· 

1:: Tetrachlorocthene B2 l.OE-06 70 S.lE-02 13.73 13.73 S.OE-03• S.OE-03• 
C1> ., 

Trichloroethene B2 l.OE-06 70 l.lE-02 63.64 63.64 S.OE-03• S.OE-03• ~ 0 
C1> Vinyl Chloride A l.OE-06 70 1.9E+OO 0.37 0.37 2.0E-03* 2.0E-03• !::!: 

Semi-volatiles: bis(2-Ethylhexyl)phthalate B2 I.OE-06 70 1.4E-02 50.00 50.00 2.50E-03 2.50E-03 0 
:E Benzo(a)anthracene B2 l.OE-06 70 8.4E-01 0.83 0.83 4.17E-05 4.17E-05 

::;, 

0 Benzo(a)pyrene B2 l.OE-06 70 5.8E+OO 0.12 0.12 6.03E-06 6.03E-06 CJ) r- -1 
0 C1> D) 

c. Benzo(b)fluoranthene B2 1.0E-06 70 B.IE-01 0.86 0.86 4.32E-05 4.32E-05 :E < C" 

:e Benzo(k)fluoranthene B2 I.OE-06 70 3.8E-Ol 1.84 1.84 9.21E-05 9.21E-05 s: C1> en-
D) Carbazole B2 I.OE-06 70 2.0E-02 35.00 35.00 1.75E-03 1.75E-03 c (ij 

~ ., D) 00 c. Chloroform B2 I.OE-06 70 6.1E-03 114.75 114.75 l.OE-01*,(1) l.OE-01*,(1) co ::;, I 
I Chrysene B2 I.OE-06 70 3.0E-02 23.33 23.33 1.17E-03 1.17E-03 (J1 w 0 C') c. 

~ Dibcnzo(a,h)anthracene B2 l.OE-06 70 6.4E+OO 0.11 0.11 5.47E-06 5.47E-06 C" 

"" -< Indeno(1,2,3-c,d)pyrene B2 I.OE-06 70 l.4E+OO 0.50 0.50 2.SOE-05 2.50E-05 :::0 
0> c. ::!! 0 

"' YC1> Pentachlorophenol B2 l.OE-06 70 l.2E-OI 5.83 5.83 I.OE-03* I.OE-03* :; 
;;) 

Pesticides: 4,4-DDD B2 I.OE-06 70 2.4E-Ol 2.92 2.92 1.46E-04 1.46E-04 C') 
'5 ~ 

"' co 4,4-DDE B2 l.OE-06 70 3.4E-OI 2.06 2.06 !.03E-04 1.03E-04 
., 

~ ;:::;: 
I 
;;) 

co 4,4-DDT B2 !.OE-06 70 3.4E-01 2.06 2.06 !.03E-04 1.03E-04 C1> 
iii' 

1\) ., 
"0 alpha-Chlordane B2 l.OE-06 70 1.3E+OO 0.54 0.54 2.0E-03• 2.0E-03• c.;· 
"' gamma-Chlordane B2 l.OE-06 70 1.3E+OO 0.54 0.54 2.0E-03• 2.0E-03• CD 6' :s. Heptachlor epoxide B2 I.OE-06 70 9.1E+OO 0.08 0.08 2.0E-04• 2.0E-04• 
5 
iii' Metals: Arsenic A I.OE-06 70 I.BE+OO 0.39 0.39 1.94E-05 1.94E-05 

., 
"3. Beryllium B2 I.OE-06 70 4.3E+OO 0.16 0.16 8.14E-06 8.14E-06 C') ., D) 
"0 ., 
CT 
I 
<: • =final MCL n. 
"' (I)= MCL for total trihalomethanes ::;, ., 
a. (2) =Effective July 30, 1992 0 0 
!J. (Q 
~ C1> 
L ::;, c: 
6 t/1 
0 

0 
s:: 
l> .... = t:O =" I -~ CD 
--.J fn 
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Sample Depth 
(Ft-DGS) CompoWld 

17A 17C 

0.5 4,4- DOD 

4,4- DOE 

4,4- DDT 

Chlordane 

1.0 4,4- ODE 

4,4- DDT 

Chlordane 

2.0- 4.0 4,4- ODD 7' 

4,4- DOE 25' 

4,4- DDT 292 

Dieldrin .002 

Toxaphene .221 

5.0- 6.0 2,4- D 283 

4,4- ODD 

4,4- ODE 

4,4- DDT 

Chlordane 

7.5 - 9.5 2,4- D 59 
61.5- 62.0 2,4- D 406 

4,4- DDT 8' 

62.5 - 63.0 2,4- D 3410 

Ft-BGS Feet below ground surface 

1 All concentrations are in milligrams per kilogram (mg/kg) 
2 Below detection limit 
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900 200 
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Source: Final Report, lRP Phase IV-A (Walk, Haydel&. Associates Inc. 1990) 
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APPEIDIIB 

Boring 
Nwnber 

0961 

Ft-BGS 
J 
UJ 

Table 49-3a 
Pesticide/PCB Concentrations in Surface Soil Sample 

SWMU 96 

Sample Depth 
(Ft-BGS) Compotmd 

0- 0.5 4,4-DDD 

4.4-DDE 

4,4-DDT 

Aldrin 

Dieldrin 

Endosu1fan I 
Endosu1fan II 
Endosu1fan Sulfate 

Endrin 
Endrin Aldehyde 
Endrin Ketone 
Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

PCB 1016 

PCB 1221 

PCB 1232 

PCB 1242 

PCB 1248 

PCB 1254 
PCB 1260 

Toxaphene 

a1pha-BHC 

alpha-Chlordane 
beta-BHC 

delta-BHC 

gamma-BHC 
gamma-Chlordane 

Feet below ground surface 
Estimated value 

= Estimated as non-detect at the CRQL 

Source: Woodward-Clyde, 1994 

-

Tables 

Concentration 
(~g/kg) 

14 UJ 

66 J 

IIOJ 
7.4 UJ 

14 UJ 

7.4 UJ 

14 UJ 

14 UJ 
14 UJ 

14 UJ 
14 UJ 

7.4 UJ 

] 9 J 

74 UJ 

140 UJ 

290 UJ 

140 UJ 

140 UJ 

140 UJ 

140 UJ 

140 UJ 

740UJ 

7.4 UJ 

16 1 

7.4 UJ 

7.4 UJ 

7.4UJ 

47 J 

IJRS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfrap\rev1\nfrap1apb_v3a.doc\12-Jui-OO /OMA B-49 



IPPENDIIB 

Element 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Table 49-3b 

Metal Concentrations 1 in the Groundwater Sample 

SWMU 96 

Well96K 

0.06 u 
0.0047 J 

0.66 

0.002 u 
0.005 u 
0.034 u 

-
0.01 u 

0.15 

0.034 J 

0.0002 u 
0.029 J 

0.02 u 
0.003 u 

MCL2 

0.01/0.005 

0.05 

1.0 

0.01 3 

0.0053 

0.1 

• 
1.04 

0.05 3 

0.002 

1.0] 

0.053 

1.04 

O.ot U 0.022/0.001 3 

0.1 u • 

0.035 • 

0.049 5.0~ 

MCL = 
J = 
u 

Maximum contaminant level 
Estimated value 
Not detected 

• 

All concentrations are in milligrams per liter (mg/L) 
Primary MCLin effect as of November 13, 1991 (i.e., date monitoring well was sampled). 
Proposed primary MCL 
Secondary MCLin effect as of November 13, 1991 (i.e., date monitoring well was sampled). 
Effective until 12nt92, at which time action level of 0.015 mg/L became effective. 
No primary or secondary MCL or proposed MCL as of March 1992 

Source: Woodward-Clyde, 1994 

Tables 
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IPPEIDIIB Tables 

Table 49-4a 
Concentrations (1) of Organics Detected in Soil Samples Collected from Boring 0962 

SWMU 96 
Boring No. 

0962 
~~· 
Dcplh 10 20 30 40 50 60 70 80 in FT·BGS 

An&1)1c R.esuhlQual Resuh1Qual R=Jt!Qual Resuh !Qual ResullfQual Resuh I Qual RcouhfQual Rer;uhfQual A<:clone 150 J 240 J 28 1 39 1 261 120 J 15 1 10 UJ M<thylene cbloridc 4.5 J 3.1 J 5.4 u 5.2 u 5.3 u 5.2 u 5.2 u 5.2 u Toluene 

4,4-DDE 

4,4-DDT 

TRPH 
GRO 

TCO 

13U 9.4 J 5.1 J 2.5 1 5.3 u 10 5.2 J -4.2 J 3.5° u 3.6 u 3.5 u 3.5 u 3.5 u 3.4 u 3.5 u 3.-4 u 3.5 .. UJ 3.6 UJ 3.5 UJ 3.5 UJ 3.5 U1 3.4 UJ 3.5 UJ 3.-4 UJ 42.9 u 43.9 u 43 u 64.9 42..S u •11.5 U 41.8 u 41.8 u 0.54 J 0.35 u 0.5-4 u 0.52 u 0.53 u 0.52 u 0.52 u 0.52 u 4••• UJ 4 J 4 U1 4 UJ 4 UJ 4 UJ 4 J 

U Not ddcclod 
J E&tinwed value 

UJ E&tinwed u a~ allhe Contra<t Required Quantitalion Limit 
TRPH Total r«;ovu-ablc petroleum h~ 
GRO Gasoline range organics 

TCO Total chromalographable organics 

(I) Concenltations for aoctonc, melbyleoe cbloridc, toluene, 4,4-DDE, and 4,4-DDT on: in micrograms per kilogn.m (us/kg), while ooncmtralions for TRPH, ORO, and TCO on: in milligrams per kilogram (mglkg). 

• 4,4-DDE was nported al2.6 us/kg in 1he field duplicale sample: (CAN0~962~1) collcckd alibis interval. •• 4,4-DDT was nported a1 17 us/kg in 1he field duplieale umple (CAN096-0962~ I) coiiCc:tcd allhis interval. ••• Tolal c:hromalognphable cxpnics wen: rc:porlcd PRESENT in the f.dd duplicale .....,,. (CAN09~962~661) oollcc:l<d at this interval. 

Source: Woodward-Clyde, 1994 

4UJ 

90 100 

ReouhiQual Resuh (Qual 

10 UJ IIUJ 
5.2 u 5.3 u 
1.9 J 3.4 J 
3.4 u 3.5 u 
3.4 UJ 3.5 UJ 

41.2 u 42.1 u 
0.52 0.53 

4UJ 4 J 

URS Greiner Woodward Clyde 
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1::1 
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Borins No. 0962 
Sample 
Deplh Backgromd 10 20 30 41) '0 60 70 10 90 100 
in FT-BGS Range 

An.alytc Reou.ltiQu.ol Reou.lt I u Rault IQu.ol Reou.lt I Qual Reou.ltj Qual Result I Qual Result !Qual Result IQual R-lt 101111 Re~~~IIIQwl 

Aluminum 0-10,800 7090 6460 <4430 2470 2600 1320 1570 1460 1210 1510 
Antimony 0-30 6." u 6.6 u 6.5 u 6.3 u 6.4 u 6.2 u 6.3 u 6.3 u 6.2 u 6.3 u 
Ancnic 0-10 2.1 2.3 1.1 0.71 0.,4 0.4 0.49 0.61 0.16 o.ss 
Bari11m 0-SSO 611 J 19.1 1 151 291 4,.1 I 11.2 J 61.11 17.1 I tt.5 1 32.6 1 
Beryllium 0-0.6 0.59 0.76 0.29 0.21 u 0.24 0.21 u 0.21 u 0.21 u 0.21 u 0.21 u 
Cadmium 0-2.1 0.$4 u 0., u 0.$4 u 0.52 u 0.$3 u 0.52 u 0.52 u o.n u 0.52 u 0.53 u 

a: .. (") ... 0 -:::::1 

Ill 
(') 
en 

~ 
:::::1 -Dl 
=:::!: 
0 
:::::1 
VI -~ -a 
s: 
~ 
~ 
VI .., 

(') 
en 

Calcium 0·167,000 5400 1 70000 J 19900 J 62700 1 52700 J 15600 J 21300 J 12600 J 12100 1 17400 1 
Chromium 0.8-12 1.5 10.2 4.$ 2.$ 7.1 2.3 4.4 2.6 H 5.1 
Cobalt 0-4 3.3 2.1 1.6 0.94 1.3 0.71 1.1 1.4 1.1 1.4 

c 
~ en 

:E 
0 
0 
a. 
:E 
I!J .., 
a. 
I 

0 (") 
f -< <D 

"' a. 0 

"' ~en 5" 
" 5' ~ 

~ co 
1::> co 
~ 

,J:o. 

~ 
CD 
< 
5 
~ ::. 

Copper 0-10 7.2 4.5 3 1.3 2 1.3 1.4 1.9 1.8 1.1 
Iron 0-8600 8$30 5270 3880 2010 2300 1990 2290 2730 2«0 2930 
Le.ad 0-18 6.3 3.6 2.8 I l.l 0.79 0.9 1.7 1.9 1.7 
Masneoium 0·9900 1370 5030 5490 4550 4580 1140 1'00 1200 1000 1110 
Manganese 0-152 59.9 J 1941 45.9 1 27.1 J 39 I 24 I 30.2 J 43 J 39 J S7.3 J 
M=wy 0-<1.2 0.11 u 0.11 u 0.11 u 0.1 u 0.11 u 0.1 u .0.1 u 0.1 u 0.1 u 0.11 u 
Nickel 0-9.7 6.1 1.2 3.4 2 2.6 1.2 1.6 1.7 1.7 2.3 
PotlJoium 0-2500 1310 2150 1860 617 577 288 351 365 333 413 
Sci Cilium 0-37 0.54 UJ 1.1 u 1.1 UJ I UJ 1.1 UJ I UJ 0.52 UJ o.n UJ 0.52 UJ 0.53 UJ 
Silver 0-1.8 I.IU 0.37 I.IU I U 1.1 u IU 0.31 I U 1U 0.31 
Sodium 0·830 205 292 219 90.2 135 68." 140 136 m 141 
Thallium 0~ O.H UJ l.ltJ 0.54 UJ I UJ 1.1 UJ I UJ I UJ 0.52 U1 0.52 UJ 0.53 UJ 
v.nadium 2-2$ 16.1 20,4 13.1 7 9.6 6 6.6 7.8 7.1 8.2 
Zinc 0·21 16.5 tJ 11.7 u 1.1 u 4.4 u uu 3.5 u 4.2 u 5.3 u 6.4 u 0.54 u 

-· 

U ~ Not detcctcd 

J • Ettionatcd value 

a 
-f en en a. DJ 

:E -· 2: S: :::::s en 
c: en .J:o. 

0 co 
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en en cr 
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c: 
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to 

Ul • E.ttionatcd u a non-detect ollhc COftlnct Required Qu.ontitali011 Limit 

(I) All eoneentntiono are in millipomo per kilogram (mslkg). 

(2) Background ....,8• !Tom Concentntiono of Selected Nllunolly Occurring Comtitucnu in Soil and 

Groo..oldwater at Cannon AFB W-C 1994. 
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Boring 

Number 

9801 
9802 
9803 
9804 
9806 
9808 
9810 
9812 
9813 
9814 
9815 
9816 
9817 
9818 
9820 
9821 
9821 
9821 
9822 
9824 
9830 
9831 
9832 
9833 
9835 
9837 
9838 
9839 
9840 

Sample Depth Element 
(Ft-BOS) Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium 

20 7090 J 5.3 UJ 1.4 J 561 J 0.72 J 0.91 u 36300 J 7 
17 5800 1 5.2 U1 1.1 J 485 1 0.49 1 0.91 U 36000 1 5.9 
12 9630 5.3 U1 2.4 1 173 J 0.46 U 1.3 118000 6.3 
14 7080 5.4 UJ 1.5 J 109 J 0.47 u 0.94 u 156000 5.5 
17 6220 4.9 U1 1.5 1 57.3 0.47 1 0.85 U 52200 1 5 
8 5990 5.2 U1 2 1 1060 0.45 U 0.9 U 159000 J 5 

15 11100 5.3 UJ 1.6 J 49.9 J 0.46 U 0.92 U 66700 8.4 
13 4670 5.5 UJ 1.3 J 1310 1 0.48 U 0.96 U 212000 3.8 
13 5460 5.3 UJ 1.5 1 861 1 0.41 u 0.93 u 195000 4.3 
13 7620 5.2 U1 1.9 1 148 1 0.45 U 0.9 U 109000 5.3 
5 7870 5.3 UJ 2.2 J 1560 J 0.46 u 0.92 u 86000 6 
5 6280 5 U1 1.6 J 386 1 0.44 U 0.88 U 57300 5.5 
9 11500 5.2 UJ 1.7 J 159 0.45 U .0.9 U 135000 7.3 

II 4720 5.3 U1 1.1 1 3480 0.46 U 0.92 U 216000 3.1 
6 6150 5 u 1.3 1 151 0.44 u 0.87 u 90000 4.9 
9 4800 5.2 UJ 1.1 1 158 J 0.45 u 0.91 u 116000 J 4.5 

17 4770 5.3 U1 0.58 1 70.7 0.46 U 0.92 U 197000 J 4.8 
23 7060 5.5 U1 0.71 1 120 0.48 U 0.95 U 87800 1 4.5 
14 6400 5.5 UJ 0.76 1 123 J 0.48 U 0.95 U 198000 4.7 
14 8130 5.2 U1 1.5 J 338 J 0.46 U 0.91 U 102000 6.4 
6 5400 5.3 UJ 1.3 J 570 J 0.46 u 1.3 178000 4.1 
7 6750 5.3 UJ 1.5 J 525 J 0.46 u 0.92 u 177000 4.6 

12 4450 5.4 UJ 1.6 1 406 J 0.49 1 0.93 U 195000 J 3.6 
10 5500 5.6 UJ 1.4 1 398 J 0.5 J 0.97 U 114000 J 5.4 
10 5330 5.2 J 1.1 J 151 J Q.45 u 0.9 u 114000 5.3 
II 5460 5.3 1 1.1 J 1040 J 0.46 U 0.92 U 72400 6.1 
9 6200 10.3 UJ 1.9 1 1830 J 0.9 U 

1
1.8 U . 246000 2.6 

9 8820 5.1 UJ 1.7 J 325 1 0.44 u 0.89 u 102000 6.7 
9 4030 5.3 J 1.4 J 121 J 0.46 u 0.92 u 148000 3.9 
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Boring 
Number 
9801 
9802 
9803 
9804 
9806 
9808 
9810 
9812 
9813 
9814 
9815 
9816 
9817 
9818 
9820 
9821 
9821 
9821 
9822 
9824 
9830 
9831 
9832 
9833 
9835 
9837 
9838 
9839 
9840 

SampleDcpili ----~~--------~----------~----------~~----~~--------77--~--------~~--------~~~---(Ft-BOS) Cobalt Copper Manganese Magnesium Mercury Nickel 20 3.2 J 8.5 u 7030 J 6.4 133 3610 0.11 u 7.2 17 3.1 J 7.5 u 6580 J 5.5 110 3340 0.11 u 6.2 12 3 J 4.1 J 6330 8.9 82 5320 0.12 u 6.5 14 3 J 6.7 3670 2.7 29.5 7890 0.12 u 6.5 17 3.1 J 4.9 J 4880 5 J 110 2980 0.11 u 5.5 8 2.7 J 5.9 u 4220 3 J 51.6 2990 0.11 u 5.2 IS 3.2 J 9.8 U 7560 4.8 126 4270 0.11 U 6.8 13 1.2 u 3.2 u 2250 1.4 16.7 20900 0.12 u 4.5 13 1.5 J 4.1 u 2800 3.8 25.7 21100 0.12 u 4.8 13 2.3 J 3 u 4560 2.7 59.4 7930 0.11 u 5.9 5 3.5 J 6.4 u 6280 4.6 126 3480 0.11 u 7.1 5 3.5 J 4.5 u 4950 4 92.7 2870 0.11 u 5.2 9 3.1 J 12 6860 5.8 94.1 54!0 0.11 u 6.8 II 1.3 J 8 2330 1.3 18.1 12800 0.12 U 3.3 6 2.3 J 3.5 J 4370 4.5 73.1 2950 0.11 u 4.3 9 2.7 J 5.5 u 4830 J 4.9 J 76.7 1 2820 0.11 u 7.5 J 17 2.4 J 3.8 u 2940 2.4 ] 32.9 8870 0.12 u 5.2 J 23 2 1 5.9 u 3890 1.1 J 28.9 35300 0.12 u 7 J 14 1.2 u 3.5 1 3160 2 1 24.1 12800 0.12 u 3.6 J 14 4.2 J 5 J 5470 6.1 1 115 4510 0.11 U 6.4 J 6 1.8 J 2.2 J 3290 2.8 33.7 3170 0.12 u 3.7 7 2.9 J 3.1 J 4080 3.1 67.9 4350 0.11 u 5.3 J 12 2.2 J 4.3 u 2840 3.6 J 28.9 4930 0.12 u 5.3 J to 2.8 1 6 u 4640 3.7 1 41.3 4810 0.12 u 6.7 1 10 3.6 J 4.7 1 5080 4.3 69.7 3850 0.11 u 6.8 J II 2.9 1 5.1 J 5660 S.l 108 3130 0.11 U 6.2 J 9 3 J 1.5 u 3590 2.7 43.8 4900 0.11 u 5.5 J 9 3 J 12.7 5970 4 76.7 4010 0.11 u 7.1 9 2.4 J 6.8 3700 3.8 55.2 3560 0.11 u 6.4 
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Boring 

Number 

9801 
9802 
9803 
9804 
9806 
9808 
9810 
9812 
9813 
9814 
9815 
9816 
9817 
9818 
9820 
9821 
9821 
9821 
9822 
9824 
9830 
9831 
9832 
9833 
9835 
9837 
9838 
9839 
9840 

Somple Depth Element 

{Ft-BGS) Potassium Selenium Silver Sodium Thallium Vanadium Zinc 

20 2340 0.23 UJ 0.91 U 301 U 0.23 UJ 21.4 16.8 

17 !800 0.23 UJ 0.91 U 300 U 0.23 UJ 19.6 16 

12 2530 2.3 {lJ 0.93 U 306 U 0.23 UJ 20:3 16.1 

14 1060 J 0.24 UJ 0.94 U 350 J 2.4 UJ 17.6 7.6 

17 1690 0.21 UJ 0.85 U 282 U 0.21 UJ 15.4 12.6 

8 1160 0.23 UJ 0.9 U 297 U 0.23 UJ 16.9 I 1.5 

15 2630 2.3 UJ 0.92 U 302 U 0.23 UJ 17.7 19.5 

13 861 J 2.4 UJ 0.96 U 317 U 0.24 UJ 18.5 6.6 

13 1010 J 2.3 U1 0.93 u 307 u 0.23 UJ 18.6 8.8 

13 1720 2.2 UJ 0.9 U 296 U 0.22 UJ 23.3 12. 

5 1770 2.3 UJ 0.92 U 303 U 2.3 UJ 20.2 18 

5 1530 2.2 UJ 0.88 U 290 U 0.22 UJ 17.2 13.6 

9 2700 0.22 UJ 0.9 U 297 U 2.2 UJ 20.2 17.4 

II 824 J 0.23 UJ 0.92 U 304 U 0.23 UJ 20 4.3 

6 1680 2.2 UJ 0.87 U 287 U 0.22 UJ 13.2 10.4 

9 1090 J 0.23 UJ I J 330 J 0.23 UJ 23 12.8 

17 823 J 0.23 UJ 0.92 U 305 U 0.23 UJ 18.2 6.8 

23 1120 J 0.24 U 0.95 U 314 U 0.24 UJ 23.3 7.2 

14 1200 2.4 UJ 0.95 U 315 U 2.4 UJ 13.1 6.6 

14 2220 2.3 UJ 0.91 U 300 U 0.23 UJ 14.7 14.2 

6 1350 2.3 UJ 0.92 U 304 U 0.23 UJ 9.9 J 8.3 

7 !630 2.3 UJ 0.92 U 302 U 2.3 UJ 13.6 10 

12 1400 0.23 UJ 0.94 J 427 J 2.3 UJ 13.7 6.8 

10 1800 0.24 UJ 0.97 U 371 J 0.24 UJ 18.8 II 

10 1620 0.22 UJ 0.9 U 297 U 0.22 J 16.7 12.1 

II 1590 0.23 UJ 0.92 U 303 U 0.23 J 18.7 12.7 

9 1440 J 0.22 UJ 1.8 U 591 U 2.2 UJ t:i.2 J 9.4 

9 2210 2.2 UJ 0.89 U 294 U 0.22 UJ 16.2 14.1 

9 1460 0.23 UJ 0.92 U 303 U 0.23 J 1 15.2 12.4 

Ft-BGS 

u 
= Feet below ground surfncc 

= N 01 detect«! 

= Esllmnt«< voluc 

UJ = Estlmntcd as non-detect at the CRQL 

(I) All concentrations nrc in milligrams per kilogram {mg/kg) 

u 

u 
u 
u 

u 
u 

u 

s:: 
CD 
S" 
0 
0 
::I 
(') 
CD 
::I -.., (/) Dol -4 

< ::::!: Dol 
< 0 C" 
::00 ::I -
:::.. til CD 
c_Ut 
(0 ~ 0 
oo-.1. 

::I 
(/) 
0 

(/) 
Dol 
3 

"C 
CD" 
til 

II .. ... -Ill 
~ 

.... = =' -CD en 



~ 
~ 
Cli :s· 
~ 

~ a 
~ a. 
~ 
~ 

I en 
0 
r:::: .., 
(') 
CD 

::E 
0 
0 
Q. 

:e 
Cl .., 
Q. 

I 
0 (") 
f -< <D 

"' Q. 0 
1\.) 

~CD 5 
::1 
5' ..a. 
"' co ~ 
I co 
::1 N ~ 

~ 
:s. 
5 
~ 
~ 
01 

"0 
CT 

';;, 
01 

0. 
0 g. 
;;:; 
L 
£. 
6 
0 

0 
;;:: 
)> 

to 
I 
Vl 
0'1 

Media 

Chemical~ Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceed RFI Criteria: 

Exposure Scenario: 

Legend: 
'Lower than site background but > regional background. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
+Low toxicity chemicals. 

Soils 

Aluminum (AI), antimony (Sb), arsenic (As), barium (Ba), beryllium 
(Be), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), iron 
(Fe), lead (Pb), magnesium (Mg), manganese (Mn), nickel (Ni), 
thallium (Th), silver (Ag), vanadium (V), zinc (Zn), MEK, acetone, 
methylene chlnride, toluene 

'Sb 

"'As, Be, Cd, Cr, Co, Pb, Ni, Ag, V, Zn, AI 

"Mn,Th 

'Cu, Fe, Mg 

Lab contaminants: MEK, methylene chloride 

Ba, toluene, acetone 

None 

Intrusive (worker) no surficial soil data 

0-23 ft bgs soil data 

Area > 'h acres, no residential construction is feasible due to narrow 
width; sewage maintenance worker is the plausible scenario 

en 
CD 

en CD' -1 (') Cl :e !:!: C" s: 0 -:I CD 
c: 0 CJ'I 
CD ..., 0 
()I) (") ~ 

0 Cl 
(") 
(II 

a: .. ... -1:1 

~ 

D: 
=' -CD 
0 



~ 
~ 
Cl:i ::;· 
~ 

~ 
2. 
~ a 
i 
~ 

0 
f 
"' 
~ 
~ 

·i 
l 
~ 
-g_ ., 
"0 

·~ 
0. 
8. 
;;:; 
L 
£ 

8 
0 
5:: 

to 
I 

VI 
-.....) 

CJ) 
0 
t: .., 
0 
<D 

~ 
0 

"C 
Cl 

(C 
<D ~ 

Cl ...Jo. 
.., 0 
9- .... 
(") 1\) 

-< c. 
,!1> 
...Jo. 

co 
co 
1\) 

Volatile«: 

Seml-Volatlleo: 

Peot.lcldeo: 
M<tall: 

Chemlealo 

1,1,1 ~Trichloroethane 
2~Butanone (MilK) 

Ace! one 

Bromoform 
Carbon Dloulfldc 
Chloroform 
Dlbromomcthane 
Ethylben'Zene 
Toluene 

Xylene& (total) 
3~Mcthylphenol 

4~Methylphcnol 

2,4,5-Trlchlorophenol 
4-ChloroanUlne 

Anthracene 

Butyl ben"Zyl phthalate 
Dl-n-butylphthalatc 

Fluoranthene 
Naphthalene 

Phenol 
Pyrenc 

Me!hoxyehlor 
Antimony 
Barium 

Chronic 

Oral 

RID 

(mglkg/day) 

9.01!-02 
5.0!Hl2 
1.01!-QI 
2.0E-Q2 
1.01!-QI 
I.OE-Q2 
l.OE-Q2 
I.OE-01 
2.01!-QI 

2.01!+00 
S.OI!-Q2 

5.0E-Q2 
1.01!-QI 

4.01!-03 
3.01!-QI 
2.0E-QI 

1.01!-QI 
4.0E-Q2 
4.01!-Q3 
6.01!-QI 
3.0E-Q2 

S.OI!-03 
4.01!-()4 
7.01!-Q2 

Soli 

RCRA 

Action Level 

(m~;lkg) 

7200 
4000 
8000 

1600 
8000 
800 
800 

8000 

16000 

160000 
4000 

4000 

8000 

320 

24000 

16000 

8000 

3200 
320 

48000 
2400 
400 

32 
5600 

Soil 

RFI 

Criterion 

(mglq) 

7200 
4000 
8000 

1600 
8000 

800 
800 

8000 

16000 

160000 
4000 

4000 
8000 

320 
24000 
16000 

8000 
3200 

320 

48000 
2400 
400 

32 

5600 

OroWidwator 

RCRA 

Action Level 

(mg/1..) 

0.2• 

1.75 
3.5 

0.1°,(1) 

3.5 
7 

0.35 
0.7•,(2) 

I• 
10",(2) 

1.75 
1.15 
3.5 

0.14 

10.5 

7 
3.5 

1.4 
0.14 

21 
1.05 

0.04• 

0.014 
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• =final MCL 
•• = SDWA action level 

Chemical a 

Cadmium, food 
Cadmium, water 

Chromium Ill 

Chromium VI 
Chromium, total 

Copper 

Lead 
Manganese 

Mercury 
Nickel 

Selenium 

SUver 
Thallium 

Vanadium 

Zinc 

(l) = MCL for totaltr!halomethancs 

(2) =effective July 30, 1992 

Chronic 

Oral 

R1D 

(mglkg/day) 

I.OE-oJ 
S.OB-o4 

J.OE+OO 

S.OE-oJ 

3.7E-o2 

J.OE-ol 
3.0E-o4 

2.0E-o2 

5.0E-o3 

5.0E-o3 

7.0E-oS 
7.0E-03 

2.0E-ol 

Soli 

RCRA 

Action Level 

(mglkg) 

80 
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400 

2960 . 

8000 

24 

1600 

400 

400 

5.6 
560 

16000 

Snll 

RFI 

Crltcrlon 

(mglkg) 

80 

80000 
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2960 
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24 

1600 

400 

400 

5.6 
560 

16000 

Groundwater 

RCRA 

Action Level 

(mg/L) 

0.005•,(2) 

35 

0.175 

0.1•,(2) 

1.3 .. 

0.015 .. 

3.5 
0.002• 

0.7 

o.os•.(2) 
0.175 

0.00245 

0.245 
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Groundwater 

RFI 

Criterion 

(mg/L) 

0.005•,(2) 

35 
0.175 

0.1•,(2) 

1.3 .. 
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3.5 
0.002• 

0.7 
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APPENDIIB Tables 

Table 51-1a 
Metals Found at Concentrations Greater Than Background Soil UTLs in Field Samples 

SWMU 104 

Page 1 of 5 
Source: Radian Corp., 1994 

IJRS Greiner Woodward Clyde Q:IM9602\nn\hswa_nfraplrev1\nfrap1apb_v3b.doci12-Jui-OO /OMA B-59 
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1 • Anllyte was obseNed in the method blank associated with this .. mple. Sample results how: 1101 been ro=cted for the ronccntnotion in the blank. 
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I 

s: 
~ 
1:1) 

iii 
"T1 
0 
c: 
:::l c. 
~ 
() 
0 
:::l 
(') 
(I) 
:::l -a 
(5' 
:::l 
t/1 
G) 
@ 
D) 

en - -f 
:E ~ ~ 
S: ;! CD 
c D) 0'1 

:::l ~ ~ I 

om~ 
~ D) 1:1) 

(') 
~ 

(Q 

a 
c: 
:::l 
c. 
en 
2 . 
c 
-f 
r
t/1 

:::l 
"T1 
(j)' 
c. 
en 
1:1) 

3 
"C 
CD 
t/1 

'= :1 • 1:1 

~ 

0: 
=' -CD 
tn 



APPEND liB 

Table 51-1b 

Samples Reanalyzed for Antimony and Thallium 

SWMU 104 

CAN-104-4H-Ol 15-16.7 <0.61 

CAN-104-4H-13 • 15-16.7 <0.62 

CAN-104-41-03 32.5-33 <0.58 

CAN-104-41-02 20-22 <0.52 

CAN-104-41-04 27.5-28 <0.46 

CAN-104-411-01 Surface <0.47 

CAN-104-4K-03 25-27 <0.57 

CAN-104-4K-04 30-32 <0.57 

CAN-104-4lr04 30-30.5 <0.55 

CAN-104-4M-02 20-22 <0.57 

CAN-104-4M-04 25-27 <0.61 

CAN-104-4N-03 20-21.7 <0.57 11 

CAN-104-4N-05 30-31.5 <::0.56 

CAN-104-4N-07 40-405 <0.58 

CAN-104-4P-o2 17.5-18.1 <0.58 

CAN-104-40-03 25-25.7 <::0.56 

CAN-104-4R-07 35-36.5 <0.52 

a - CAN-104-4H-13 is a field duplicate or CAN-104-4H-Ol. 
" - MS/MSD ~lies 18% and 20 percent. 
c: - MS/MSD IUO\I'eries both 70 percent. 

Source: Radian Corp., 1994 
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I~ "C 
CT CAN-104-41'1·10 SS-57 <26 7900 G@l <$.8 <22 <6600 <100 <5.2 <5.2 <S.2 (j) 
0. Ill 
0 g. 
;;;; 
L 
£ 
b 
0 

0 -41 ;;:: 
)> = 
tJj =' -I CD 
-.l fn 
0 



~ a: 
~ .. Cli ... :;· -~ 

Ill ~ -a ~ ~ < a. 0 
C') ~ Ill 

~ :I: 
(I) .., 
C" 
0 c: en -- --------- -- --- --- r-- ---- (I) 

0 CAN-104-4P-1l" IS-17 <27 75000@1 <6.1 <23 <6900 <110 <5.4 <SA <H ~~~~ c: 
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~ '" 3 "0 
CAN-104-40-13' 30-32 <26 94000@1 <5.8 <22 <6600 <100 <5.2 <5.2 <5.2 
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' • 1240 TICs lndude 2-cthyl-1-hcanol, 2-pn>panol, clcanal, ethyl ocotatc, methyl ocelote, nonanal, ond bromo<)'dolu:nne. Elhyt-- preoelll in mcot samples at cancentradons nngln1 rrorn 
0 IO 210 uBflcC· 

• • S2i0 TICs illclllde 1,2-qdollcunediol, C)'doherenonc, tricllloropropene, olpho-pinene, ODD, and hydltlX)'II'tthyt pentanone. Cydohe...,.,. was preoent In roucf111 half the samples ot 
concentrations nnr;inE from 1~0 to 380 u&/1<1:. 

• • CAN-l~..CH-13 i< a field duplicotc or CAN-104-CH-01.. 
' • CAN-1~H-14 is a neld duplleate ol CAN-104-CH~ 
' • CAN·1~1-13 ill a field dvplicote or CAN-104-41.()7, No ta'l"t """lytes were detected in CAN-104-41.()7, 
I • CAN-1~1-14 is. ft<ld duplicate or CAN-104-41..()9. 
I • CAN·l~..U-13 Is • field duplicate or CAN-104-41..01. 
' • CAN-l~K-13 is a field dupli01te or CAN-104-CK~I. 
I • CAN-104-4L-13 il. ftcld duplicate or CAN-104-CL-01. 
J • CAN-104-4L-14 is a fteld duplicate ol CAN-104-CL-10. 
' • CAN·l~-4M·13 Is a field duplieate ol CAN-104-4M..Q9. 
1 

• CAN-l~..CN-13 is 1 field duplicate or CAN·I04-4N..()l. 
• • CAN-l04-4N-14 is a field duplieate ol CAN-104-CN-10. 
' • CAN-l~P-13 io a ftcld <luplicate or Ci\N-104-CP..Ol. 
• • CAN·I04-4P-14 io a rocld dupliCII!e _of CAN-104-CP-03. . 

•. CAN-l~R-13 is a fteld dup~ ofCAN-104-CR..OL 
' • CAN-104-4Rll-lll is a focld duplic:ate of CA."i-104-4RR.OZ. 
• • Pruence nay be clue to llbontory c:ontamination. Analytc.,... found ill ll>e uoociated b1aab. The 11111plc resuhl ..,., not COfi'IO<I<Id for tile .........,!Mtloa hllhc blank. 
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@ • Rcsuh listed is Ieos tua five times !be method detection timit. 
G • Jlcsvl< does 1101 mae<h the <hancteristic diesel pottem bvt elutes in the retention rime window, so ...,I! io q,.ntitarcd u diesel. 

Note: When no result is liotcd, l~e &ample was 1101 onoly7.cd ror lbll p~~nmctcr. 
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~ -~ a 
8. LOCATOR CAN104·MWON-Ol CAN104·MWON..02 ~ ~ LAB SAMPLE NUMBER 04018l0001SA 0401810002SA (J) a. COLLECT DATE 01115195 01115/95 c 
.p 3 

Result RL Qual Result RL Qual 3 i-
Volatile Organics (J.lg/L) 

AI 
~ 

Acetone 25 10 22 10 0 .... 
(J) Methylene chloride 2.1 5 J 1.7 5 J (') 

0 Toluene 5.7 s 6.4 5 
0 

c 3 .., 
(') Semlvolatlle Organics (IJ.g/L) "C 
(!) 0 

Acetophenone 2.7 10 J 2.9 10 J c 

~ 
::I 

bis(2·Ethylhexyl)phthalate 51 10 59 10 0.. 
0 (J) Ill -i 
0 Metals (mg/L) ~ C AI 0.. 
~ 

s: (!) E: 
AI Arsenic 0.003 0.01 J 0.003 0.01 J co (!) 

.., 
Barium 0.047 0.01 0.049 0.01 

c (') (J1 

0.. ~- ~ 
0 

I 0 (!) I 

(') Copper 0.006 0.02 J 0.006 0.02 J 0.. 1\) ,_,. 
~ -· AI ;:: -< "' 0.007 ::I 

"' 0.. Selenium 0.01 J 0.005 0.01 J 0 

~ (!) G') 

" 
~ Tin 0.32 0.1 < 0.1 u .., 

5' ~ 0 
"' .~ (0 Vanadium 0.019 0.01 0.021 0.01 c 

(Q ::I 
" CJ1 0.. 
~ Zinc 0.013 0.02 J 0.015 0.02 J 
~ ~ 
(1) TPH (IJ.g/L) AI 
< 
~ -Gasoline Range Organics 17 10 J 14 10 J 

(!) 

~ 
.., 

::'.. en 
Q) I 
"0 AI 
CT 

Results presented here are only those chemicals which were detected at teast once at this SWMU and have passed data review. 3 'o;, 
CT 

1 • Estimated value. 
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0. CD 0 

~ R • Rejected value. D • Sample was diluted for analysis. Ill 
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(') Ill ~ Landfill4 Landfill4 Landfill3 0 -2. SWMU 104 SWMU 104 SWMU 10.5 3 ~ i "C LOCATION CAN104-MWON-01 CAN104-MWON-02 CAN105-MWOO-Ol AI a. .., LAB SAMPLE NmvmER 0401810001SA 0401 81 0002SA 0401990001SA MCLs AreMCLS en· i 
0 COLLECT DATE 0111.5/95 01/1.5/9.5 01116/9.5 (Jlg/L) Exceeded ::I ~ 

Result RL Qua Result RL Qual Result RL Qual 0 .... Volatile Organics (p.g/L) (') 
0 (J) Acetone 2S 10 22 10 < 10 u NA NA 3 
"C 

0 Carbon tetrachloride < .5 u < .5 u 1.6 5 J 5 NO 0 
c 

c 
.., 

Methylene chloride 2.1 5 J 1.7 5 J < s u s NO 
C') 

::I 
CT) 

Toluene 5.7 5 6.4 s 6.8 s 1000 NO Q. 
.. 

VI :E Semfvolatile Organic.. (JJ.g/L) 
0 0 Acetophenone 2.7 10 J 2.9 10 J < 10 u NA NO (J) CT) -1 0 :e en AI 

Q. bis(2-Ethylhexyl)phthalate 51 10 59 10 2 10 J 6 YES s: C') 5!: ~ en CT) AI Metals (mg!L) 
c Q. 01 a. Arsenic 0.0033 0.01 J 0.0034 0.01 J 0.0022 0.005 J so NO ..1. -· ...J. 

I 

0 ::I ~ 
0 (') Barium 0.047 0.01 0.049 O.ot 0.064 0.01 2000 NO ~ (j') C' 
f 

'< .., <D 

Copper 0.00.59 0.02 J 0.0056 0.02 J 0.02 u 1300 NO 0 
"' Q. 

< 
0 

c 
5 ~CT) 
" Selenium 0.0068 0.01 J 0.00.54 0.01 J 0.0025 0.005 J .50 NO ::I 
5' -to. 

Q. ~ (0 Tin 0.32 0.1 < 0.1 u < 0.1 u NA NA ~ 
I 

" 
(0 

AI 
01 Vanadium 0.019 O.ot 0.021 0.01 O.Dl8 O.ot NA NA -~ 

CT) 
~ Zinc 0.013 0.02 J 0.015 0.02 J < 0.02 u NA NA .., CD 
< 

(J) 
s TPH(Jtg/L) 

AI 
~ 

3 
:'.. Gasoline Range Organics 17 10 J 14 10 J 16 101 NA NA 
., 

"C 
"0 

CD' 
I 
0" 

Results pn:sented here are only those chemicals which wen: detected at least once at this SWMU and have passed 
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J • Estimated value. -a. 
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R • Rejected value. D • Sample was diluted for analysis. 
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APPEIDIIB Tables 

Table 52-1a 
Metals Found at Concentrations Greater Than Background Soil UTLs in Field Samples 

SWMU 105 

Page 1 of 3 

Source: Radian Corp., 1994 
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c. ~ ii,4!£~fi!ll%; 1·11 till!· ;i!lfl~ ::~tfl@; lt.Sii I&~~ ~rr.m1 ;t111 ;II~ i§~,:la~!j ilWJI A) a. -0 ~ llxJcarowld Sell UTLI 12240 228 0.81 241000 IS S.7 <4.4 10000 14SOO 10 2790 <2.2 2A <IS 0 
::J g. CAN-IOS-31,30 - 98:1 - - - - - - - - 3100 - - 22 0 
(I) 
::J -., A) -c;· en CAN·lOS·3MM-30.5 - 1SOO - - - - - - - - - - - 17 ::J 0 (II c CAN-lOS-lM-40 - - - - - - - - 3SOO - - - - - G) 

., 
0 CAN-IOS-3N·27 - 310 - -- - - - - - - - - - - @ (I) 

A) 
910 16000 22000 4900 44 en - -1 :;a ""C CAN-10S·3N·30 25000 - 300000 26 - - 21 - 28 (I) A) A) 
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., 

C" 
A) (Q 
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:T iii' N CAN-IOS-lP-21 - 320 - - - - - - - - - - - - c A) (JI ::J 

0 ~ ::J N 0 0 I ..... O\N-tm-3P-Z6 - 620 - - 16 - - - - - - - - - tD ~ 0 0 w (JI A) A) ~ 
., 
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I iU CAN-10S-3R-41 - - - - - - - - 1SOOO - - - - - r-'0 

(II 
C' 

';;, CAN-t0S-3R-S1 - 230 - - - - - - - - - - - - ::J 
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~ ~ 0 §! ., 
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~ 
D) 
::l 
0 ~ (') 
::T 

0 
:::::!. 
::l 

<0.36 <0.36 
CD 

(J) '-J"'L..li·Av.J-~-~ -v...-v -v~ ~v.,.., V•JA -v~ <0.73 <0.36 <1.8 <7.3 <7.3 3.8 G <0.36 "tt 0 G@ CD c CAN·105-3J.35 <0.35 <0.35 <0.70 0.75 <0.35 <0.35 <0.70 <0.35 <1.7 <7.0 <7.0 <0.35 <0.35 <0.35 
t/1 ., -(') G@ c;· 

CD c: 
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CAN·105-3.J.525 <0.35 <0.35 <0.69 1.6 G@ <0.35 <0.35 <0.69 <0.35 <1.7 <6.9 <6.9 <0.35 <0.35 <0.35 
(J) CD -1 :::0 t/1 D) D) CAN·105-3J-61 <0.34 <0.34 <0.68 0.60@ <0.34 <:0.34 <0.68 <0.34 <L7 <6.8 <6.8 <0.34 3.8 G <0.34 :E C' IU (Q D) 9: CD CAN·10S-3K·20 <0.36 <:0.36 <0.71 <0.36 <0.36 <0.36 <0.71 <0.36 <1.8 <7.1 <7.1 1.30@ <0.36 2.8 G s: ::l Ci) 
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0 0 Ul Ul OJ C' ~ 
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""C CAN-105-JN-27 1.1 0.61 1.7@ 2.10 <0.36 <0.36 0.81@ <0.36 <1.8 <7.1 <7.1 <0.36 <0.36 <0.36 en (I) -1 ::0 AI G@ G@ 
:E Ul AI AI CQ 

AI C" ~ (I) CAN·l05-3N-30 <0.36 <0.36 <0.72 <0.36 <0.36 <0.36 0.86@ <0.36 <LB <7.2 <7.2 <0.36 <0.36 <0.36 s:: ::l (;' 
AI 1\.) CAN-105-3NN-20 <0.36 <:0.36 <0.72 <0.36 <0.36 <0.36 <0.72 <0.36 <1.8 <7.2 <7.2 0.64 <0.36 0.36@ c c. (J1 ::l 

0 G@ -to. "'tJ 1\.) 
C') 

0 C') I ..... 
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" <0 c: 5' <0 CAN·105-3P-45 <0.35 <0.35 0.88G@ <0.35 <0.35 <0.35 <0.71 <0.35 <1.8 <7.1 <7.1 <0.35 <0.35 <0.35 ::l "' ~ ~ c. I 

" CAN-105-3P-51 <0.35 <0.35 <0.69 <0.35 <0.35 <0.35 <0.69 <0.35 <1.7 <6.9 <6.9 <0.35 2G <0.35 iii' ::l 
~ CAN-105-3P-DUP7 <0.34 <0.34 1.20@ <0.3<4 <0.34 <0.34 <0.69 <0.34 <17 <6.9 <6.9 <0.34 <0.34 <0.34 en :s. (3P-56} 

J 2. 5 
CAN-105-30·26 <0.39 <0.39 0.880@ <0.39 <0.39 <0.39 <O.TT <0.39 <19 <7.7 <7.7 <0.39 <0.39 <0.39 iii' en "0 

;; CAN-105-30·36 <0.35 <035 0.760@ <0.35 <0.35 <0.35 <0.70 <0.35 <1.7 <7.0 <7.0 <0.35 <0.35 <0.35 AI "0 

3 I~ CAN-105-30-41 <0.35 <0.35 0.780@ <0.35 <0.35 <0.35 <0.70 <0.35 <1.7 <7.0 <7.0 15G <0.35 <0.35 "C .,. 
CAN-105·:10·46 <0.36 <0.36 0.8@ <0.36 <0.36 <0.36 <0.72 <0.36 <1.8 <7.2 <7.2 <0.36 <0.36 (;' a. 18G 0 

Ul ~ 
"' L 
c 
b 
0 

0 
~ .... 

= to =" -I 

CD .....:) 
\0 en 



~ II ~ .. Cti ... :a· -~ 
1:1 ~ 

~ a 
0 i .., a (Q 
Sl) ~ ::l 
0 ~ 
(') 
:::r 
0 
:::::!. 
::l 
(I) 

en ' --- --- -- ---- ---- - -- ---- --- ~-.- ---- -·- . ·- . -- --- -·- - ...... ---- "'D 0 CAN-10.5-3R-325 2.1 G <0.39 1.S@ <039 <0.39 <0.39 <0.78 <0.39 <1.9 <7.8 <7.8 <0.39 0.710@ <0.39 (I) c til .., CAN-105-JR-35 <0.38 <0.38 10@ <0.38 <0.38 <0.38 <0.76 <0.38 <19 <1.6 <7.6 <0.38 <0.38 <0.38 -(') (=)' (I) CAN-105-3R-41 <0.38 <0.38 10@ <0.38 <0.38 <0.38 <0.76 <0.38 <1.9 <7.6 <7.6 <038 <0.38 <038 c. "'D CAN·l05-3R-DUP5 <0.35 <0.35 1@ <0.35 <0.35 <0.35 <0.69 <0.35 <1.7 <69 <6.9 <0.35 0.570@ <0.35 en (I) -i ::0 Sl) 1(3R-525) :E 
til Sl) 01 (Q 
Sl) C" 9: (I) CAN-105-JR-61 <0.35 <0.35 0.93G@ <0.35 <0.35 <0.35 <0.70 <0.35 <1.7 <7.0 <7.0 <0.35 0.58G@ <0.35 3: ::l (j) 01 (,.) c: c. CJ1 ::l 

0 CAN-105·35-21 <0.37 1.8@ <0.74 <0.37 2.6 G <0.37 <0.74 <0.37 <1.8 <7.4 160 <0.37 0.6@ <0.'37 ...I. "'D !\) 0 
0 0 I - CAN-105-35-25 <0.38 <0.38 10@ <0.38 <0.38 <0.38 <0.76 <038 <1.9 <7.6 <7.6 <0.38 <0.38 <0.38 ...I. 0 0 CJ1 CJ1 m C" ~ 

.., 
CAN-105·35·36 <0.36 <0.36 0.940@ <0.36 <0.36 <0.36 <0.71 <0.36 <1.8 <7.1 <7.1 <0.36 0590@ <0.36 til "' "!=' Ol 

'TI 
0 

CAN-105-35·43 <0.38 <0.38 1.3@ <0.38 <0.38 <0.38 <0.77 <0.38 <1.9 <7.7 <7.7 <0.38 0.69 G@ <0.38 "' ...I. 0 5" 

c ~ co CAN-10.5-35-51 <0.35 <0.35 0.90@ <0.35 <0.35 <0.35 <0.69 <0.35 <1.7 <6.9 <6.9 <0.35 0.560@ <0.35 "' co ::l ~ ~ CAN·105-3T·20 <0.36 <0.36 0.94@ <0.36 <0.36 <0.36 <0.72 2.6G <1.8 <1:1. <7.2 <0.36 6.40 <0.36 c. I:> 

~ CAN-105-JT-28.5 <0.35 <035 <0.70 0.90@ <0.35 <0.35 <0.70 <0.35 <1.8 <7.0 <7./J <035 5.50 <035 ::l "0 

en <; 
<1) CAN-105-JT-31 <0.36 <0.36 <0.71 <0.36 <0.36 <0.36 <0.71 <0.36 <1.8 <7.1 <7.1 <0.36 <0.36 0.81@ 2. 
< 
5 
~ CAN-105·3T·35 <0.36 <0.36 <0.72 <0.36 <0.36 <0.36 <0.72 <0.36 <1.8 <7.2 <7.2 <0.36 <0.36 0.69@ en "0 

m- CAN·l05-3T-40 <0.36 <0.36 0.75@ <0.36 <0.36 <0.36 <0.72 <0.36 <1.8 <7! <7.2 0.37 <0.36 1.30@ 01 "0 

3 CT 

G@ 1(;, , 
CT CAN-105-JT -46 <0.35 <0.35 0.75@ 1.20@ <0.35 <035 <0.70 <0.35 <1.8 <7.0 <7.0 <0.35 <0.35 l.SG@ (j) a. 
0 

til ~ 
"' L 
c: 
b 
0 

0 
;:: .... )> 

= tJj =" -I 

CD 00 
0 0 



~ II 
§? 

.. 
(II 

... 
s· • ~ a 
~ -~ C) 
Q. 0 
i .., 
a 

(Q 
!.\) 

~ 
:I 
0 

~ 
(') 
::r 
0 
::::!. 
:I 
CD 

en _ ....... --..~ .... """"' ,.,._ .... -.... -... - - ... ,. ----- , ___ ---- ---·- ---- - -·- --- --- --- --- -- ., 
0@ CD 

0 Ill 
c CAN·105-3T-DUP13 <0.35 <0.35 0.81@ 1.20@ <0.35 <0.35 <0.70 <0.35 <1.7 <7.0 <7.0 0.49 6.20 20 r+ .., ~: (') (31'-60) 0@ 
CD Q. .. 

CAN-105-31'·60 <0.35 <0.35 <0.70 <0.35 <0.35 <0.35 <0.70 <0.35 <1.7 <7.0 <7.0 <0.35 <0.35 3.40 CD -1 
:;a "'C 

en Ill !.\) 

!.\) CAN-105-3U-20 1.3 <0.37 1.2@ <0.37 <0.37 <0.37 <0.73 <0.37 <1.8 <7.3 <7.3 <0.37 0.61 G@ <0.37 ~ !.\) C" 
!.\) (Q 0@ 3:: :I CD 9: CD c Q. 
!.\) ~ CAN·105-3U-25 <0.36 <0.36 1.6@ <0.36 <0.36 <0.36 <0.72 <0.36 <1.8 <7.2 <7.2 <0.36 0.740@ <0.36 Ul 
:I ..a. ., N 

0 CAN-l05-3U-DUP2 <0.36 <0.36 1.6@ <0.36 <0.36 <0.36 <0.72 <0.36 <1.8 <7.2 <7.2 <0.36 0.70@ <0.36 0 (') I 

(') ...... ..a. 

0 0 Ul (3U·30) 
Ul ttl C" 

f 
.., Ill 

<0 "? CAN-105-3U-30 <0.38 <0.38 1.1 0@ <0.3R <0.38 <0.38 <0.75 <0.38 <1.9 <7..5 <7.5 <0.38 0.620@ <0.38 'T1 
"' 0 

<0.36 <0.36 10@ <0.36 <0.36 <0.36 <0.72 <0.36 <7.2 <7.2 <0.36 0.590@ 0 
"' CAN-105-3U-325 <1.8 <0.36 
5" ..a. c 
::J <0 :I 
5' <0 CAN-105-3U-3S <0.37 <0.37 <0.73 <0.37 <0.37 <0.37 <0.73 <0.37 <1.8 <7.3 <7.3 <0.37 2.2G <0.37 
"' 

Q. 

I~ ~ 
CAN·105-3U-43..5 <0.39 <0.39 <0.77 <0.39 <0.39 <0.39 <0.77 <0.39 <1.9 <7.7 <7.7 0.42 <0.39 <0.39 

::J 
:I 

~ G@ en 
~ CAN-10.5-3U-55 <0.35 <0.35 <0.70 <0.35 <0.35 <0.35 <0.70 <0.35 <1.7 <7.IJ <7.0 0.41 <0.35 <0.35 !2. 
< 
~ 0@ en 
"' ., 

CAN-105-JV-25.5 <0.37 1@ <0.37 <0.73 <0.37 <7.B <7.3 <0.37 0.62@ 
::>. <0.37 <0.37 <0.37 <1.8 <0.37 !.\) 
., 

0..59 0@ 3 
"0 CAN-105-3V-45 <0.36 <0.36 1.2@ <0.36 <0.36 <0.36 <0.71 <0.36 <1.8 <7.1 <7.1 <0.36 <0.36 
I 
CT "C 
c;, 

CAN·105-3V·52 <0.35 <0.35 1.1 0@ <0.35 <0.3.5 <0.35 <0.70 <0.35 <1.8 <1.IJ <7.0 <0.35 0.65@ <0.35 CD 
CT 
Q_ Ill 
0 

~ 
"' L 
!;_ 

6 
0 

0 ... 
;:: 
:» = = 
to -
I 

CD 
00 en 
,...... 



~ 
§? 
Cti s· 
~ 

~ 
2. 
~ a. 
~ 
~ 

0 

'"'" :;:: 
<D 
m 
0 
I'V 
5 
§: 
~ ,"' 
" "' "' "0 

~ 
< 
5 
~ 
"0 a: 
"0 
t'~· 

~ 
a. 
0 

?: 
I'V 
L 
c 
b 
0 

0 
:;:: 
]> 

tl:l 
I 

00 
N 

(J) 
0 
r:: .., 
(') 

!I! 
::a "'0 
II) 

II) 

c. (Q 

-· CD 
II) 01 ::l 
(') 0 -0 01 .., 
:p 
...Jo. 

co co 
~ 

' • Hcpcachlor and alph.-IJJIC were 1101 detceled ab<M: the reportiq loYd in lhe f~eld Ample$, alld are lhen:rore 1101included 1ft lltk table. 'I1tese compounds wen: Included in the riok assessment 
bosed on J-naiX"d data. 

@ - Rcpor1cd Ylluc is ,..;thin I rac:tor or r ... olthe detectiOII Hmit. 
G • SeC0AC1 column coafinution denotes the prcsuce or thls compooncl but the rcsull Is cstinaled due to malri• intmercna:s. 

0 .., 
(Q 
II) 
::l 
0 
(') 
::r 
0 
::::!. 
::l 
CD 
"'0 
CD 
Ul 
!:!: 
52. 
c. 

(J) CD """" ::e Ul II) 

s:: II) !2:: 
::l CD 

c c. 01 
...Jo. "'0 ....., 
0 (') .!J. 
01 D:J C" 

Ul 
"T1 
0 
r:: 
::l 
c. 
::l 
(J) 
0 

(J) 
II) 

3 
"C 
<n 
Ul 

a: .. ... -1:1 

I~ 

D: 
=' 5' en 



~ I: 
~ .. Cti ... s· -~ 

-f Ill ~ :::0 -"C 

~ & :I: 
~ c a. (j)' 
i Ill 

~CD ~ 
< 
0 
0 
~~~~ 

(J) .. -· --, s:u 
CAN·IQS.3J.JO <27 <110 ISO 5.6@ <S..'i <S..'i <370 ::::s 0 c. c CAN·IOS.3J·35 338@ +100 08@ <100 110 <5.1 <5.2 <5.2 <3:10 (J) 

.., 
C') CAN-IOS-3J-40 278@ .5800 08@ 240@ 180 S.3@ <5.2 <5.2 <3:10 < CD 

0 .. CAN·IOS·3J--45 <26 <tOO 220 <5.2 <5.2 <5.2 <3:10 

:::0 "C (J) 0 -f s:u CAN·IOS.3J...SO 31 8@ <110 81 <5.4 <5.4 <5.4 <360 

::E Ill s:u s:u (Q CAN·IO.S.3J-52.5 <26 <100 71 <5.1 <S.2 <5.2 <3SO 0 C" 9: CD 
<100 60 <5.2 <5.2 <5.2 <3:10 :s: 0 (i) s:u ...... C".AN·I05-ll-55 <26 

c ::::s CJI ::::s 
0 CAN-105-3.1-61 <26 <100 170 <5.1 <5.1 <S.I <340 ...... C') ....., 

0 0 CD I .... CAN·IO.S.lK-20 .5013@ <110 6.4 <5.4 <5.4 <5.4 <360 360 ::::s ...... 0 0 ....... CJI - C') ~ 
.., CAN-IO.S.3K·22.S 388@ 3700GB@ <110 28 <5.7 <5.7 <5.1 <380 ISO 230 .., 

<D '"C s:u 0> ..: CAN-IOS.3K-2S <28 2900GB@ <110 64 <5.7 <5.7 <5.7 <380 2*1 ISO -0 

o· "' ...... 5 CAN·IOS.3K·30 53 B@ <110 73 <5.4 <5.4 <5.4 <360 11!0 1400 ~ co ::::s co CAN-105-3K-36 30@ <110 120 <5.3 <5.3 <5.3 <350 240 IY70 Ill ~ ~ 
CAN-tQS.3K.OUPtO <26 1100GB@ <110 82 <5.3 <5.3 <5.3 <150 770 170 "TT I 

:::> 
(lK-40) 0 ~ c ~ CAN-1115-3K-40 <26 3100011@ <110 73 <5.3 <5.3 <5.3 <3:10 240 21140 ::::s "' c. < 
CAN-105-3K-4.5 368@ 41CilOB@ <110 160 <5.3 <5.3 <5.3 300 210 1400 ~ 

~ 
CAN·10.S.lK·Sl 368@ <110 54 <5.4 <5.4 <5.4 <360 ::::s Ill 

-g. 
I <3:10 (J) Ill CAN·I05·lK·S6 38 B@ <100 140 <5.1 <5.2 <5.2 u 

0 CT 

I~ CAN·l05·3K·59 278@ <100 77 <5.2 <5.2 <5.2 <340 -CT 

(J) a. 
s:u ~ 
3 "' L 

'"C c: 

(i) 6 
0 

Ill 0 
;: ... )> 

= to =' -I 

CD 00 
w en 



~ • .. 
~ .. C1) ... s· -~ 

-1 Ill ~ ::0 -"0 

~ 2. :I: i c a Ci)' 
~ VI 

~ i-
< 
0 
(") 
~VI 

Dl (J) CAN-105-31..-30 <28 <110 260 <$.6 <5.6 <S.6 <Jill 190 ::I 0 c. c CAN-105-3L.-DUP9 41@ <110 190 <5.3 <5.3 <5.3 <300 
(J) .., (31..-38) 

< (') 

<360 CD CAN-JO!i-31..-38 31@ <110 99 <5.4 <5.4 <SA 0 
"0 CAN-105-31..-41 34@ <2700 <110 ISO <5.4 <5.4 <5.4 <360 220 (J) (") -1 ::0 

:E VI Dl Dl CAN-105-3L-43 28@ <110 300 <5.-4 <5.4 <5.4 <300 570 C" Dl (.C 

s: (") 9: CD CAN-105-31A8.5 34@ <110 330 <H <M <SA <360 HO 690 0 CD Dl 1\J CAN-JOS-31..-SZ.:S 61@ <110 ISO <5.3 <5.3 <S.J <350 c ::I CJ'I ::I 
0 ~ (') 1\J (") CAN-105-3L-S6 438@ <100 140 <S.2 <5.2 <5.2 <340 210 170 0 CD I ..... 

::I ~ 0 0 ..... CAN-JOS-31..-61 380@ <100 190 <S.l <5.2 <Sl <350 2!0 2170 CJ'I - (') i: .., .., 
"C CAN-JOS-3M-23.:S <27 <110 190 7.38@ <SA <SA <360 Dl CD -m .: 

(5' 
0 CAN-lOS-3M-tO 3:!@ <100 ISO <5.2 <5.2 <S.2 <350 N 
5" ~ 

::I " co CAN-105-3M·SO 31@ <110 110 <S.4 II@ <5.4 5308@ 140 5' co VI "' CAN-105-lM-Sl.S 39@ <110 240 <5.3 <5.3 <5.3 <360 ~ -'=" "T1 '" CAN-105-3M·S6 45@ <100 230 <5.1 <S.l <5.1 <340 0 ~ c "0 CAN-JOS.3M~I 54@ <100 190 <5.2 <5.2 -<5.2 <350 140 ::I ~ 
CAN-105-JM-SPC <100 <S.t 63 <S.l <340 c. < 

200 5 
CAN-IOS-3MM-ll <27 IIOOOGB@ <110 <5.4 <5.4 <5.4 <360 ::I ~ 

:'.. CAN-lOS-3MM-lS <27 <110 7.2 8@ <5.5 <S.S '<360 1110 (J) ., 
0 

"0 
CI\N-105-3MM-30.S <27 <110 24 <5.5 <5.5 <S.:S 

0' 

<360 140 -'<:> 
0' CAN-10S-3MM·35 <27 8600GB@ <110 130 <5.4 23@ <5.4 <360 (J) i::L 

Dl 0 

3 ~ 
N 

"C L 
c: 

Ci)" 6 
0 

VI 0 
-1 

:;:: 
)> 

= OJ =" -I 

CD 00 
(n -'=" 



~ il ~ .. ni ... ::;· -~ 
-1 a ~ 
AJ -"tt 

~ 
a 

::I: ~ 
c a. 
(i)' ~ 
C/1 
~CD i 

(§ 
("') 
C/1 

UJ CAN-IOS-3N-:!O <l7 6100 OB@ <110 160 <SA <~A <SA <360 2SO AI 
:I 

0 CAN·IOS-lN-36 <26 <100 19 ~_jD@ <$.2 <5.2 <l$0 )10 2-40 c. c 

UJ 

.., CAN·IOS-lN-5FC <100 <5.1 26 <5.1 <340 170 
0 

< 
CD CAN·IOS-lNN-20 <27 <110 S4 <SA <S.~ <5.4 <360 2SO 0 "tt CAN·IOS-lNN-41 <27 <110 180 <5.4 <5.4 <SA <360 280 UJ ("') -1 
AJ AI CAN·lOS-3NN-DUPI <27 5500GB@ <110 92 <5.$ 6.2@ <5.5 <370 ISO ISO :E C/1 AI 
AI 

0" 
c. (Q 

4 (3NN-45) 

s: ("') (i) 
iii' CD 

0 
w CAN-10S-3NN-4S <27 7100GB@ <110 200 <5.5 40 <B <370 c :I CJI 

:I 
0 CAN·lOS-li'IN-50 <26 5600GB@ <100 <5.3 <5.3 <5.3 <Y>O 430 """' 0 1'1.) 

("') 

0 CD I - CAN·IOS-3NN·53 <26 <110 370 <5.3 <~.3 <5.1 <3SO 320 :I """' 
0 0 ....... 

1110 CJI 0 -f .., 
CAN·lDS-lNI'I-55 <26 <110 2SO <5.3 <5.] <5.3 <3SO 170 .., "' ]' 

AI "' CAN·IDS-3NN-61 <26 <110 33 <S.2 <5.2 <5.2 <3SO -0 

s· "' """' '5 
CAN·IOS-31'·21 3SB@ <110 41 <S.4 <5.4 <SA <360 140 :I 

~ co 
"' co CAN·lOS-lP-:16 438@ <110 5.59@ <5-~ <5.5 <370 C/1 
~ ~ 

"TT '" CAN-IOS-3P-31 <26 6300 08@ <110 31 <5.4 <5.4 <5.4 <360 180 0 
iii' CAN-IQS.JP-36 <26 <100 130 <$.2 <5.2 <5.2 <l$0 c 
~ 

:I 

(1) 

CAN-tOS-3P-10 298@ <110 110 <5.3 <5.3 <5.3 <360 c. 
5. 
'5 CAN-10S-3P-4S <26 <110 60 <5.3 <5.3 <S.3 <3SO 170 

:I 

iii' 
~ CAN-IOS-3P...S1 <25 5200 011@ <100 llol <5.2 <5.2 <5.2 '<3SO UJ 
"' "0 

CAN-IOS-3P-S3 <2S <100 ll <S.l <'-I <5.1 <340 )10 2. 
CT 

';:;, 
CAN-10S-3P-S6 <26 <100 7.2 <5.2 <$.2 <5.2 <340 )10 

UJ 

CT 
b. 
0 

AI 
!J. 

3 
;;) 
L 

't:J 
!;;_ 

(i) 
6 
0 

C/1 
0 
;:: 

.... 
)> 

= to 
=r -I 

CD 
00 

(n 

Vl 



~ II 
C') 

.. 
~ 

... 
s· • 
~ 

-1 a 
~ 

::c -
c 

"'D ~ 
Q. 

:::c 

li c 
a ;· 

~ 
til 

i-
~ 

< 
0 
0 
til 

CJ) 
~ ..... u.r.,.,.. . ..., .. .,.. -·- - .... ._~ """'•"' --~ 

,...,.,. s:u 
::J 

0 CAN-10S-30-30 328@ <130 B4 1911@ <6.~ <5A <~30 260 c. 
c:::: CAN-IOS-30-:!6 <26 <100 8.4 <5.2 <5.2 <5.2 <3.50 CJ) .., 
0 CAN-10S-30-41 loCB@ <100 <5.2 <5.2 <5.2 <:ISO < 
CD 

CAN-10S-30-'6 <27 8800GB@ <110 91 <5.4 <5.4 <SA <J60 
0 

::c "'D 
CJ) 0 -1 

s:u CAN·10S-30-DUP6 <27 <110 B4 <5.3 <5.3 <5.3 <350 1110 :E til s:u 

s:u (.Q (30-Sl) 
0 C" 

9: CD CAN-105-30-51 <27 <100 32 <5.3 <5.3 <5.3 <l60 110 390 s: 0 CD 
s:u ~ 

c ::J (Jt 

::J CAN-10S-3Q-53j <27 <110 9.4 <5.2 <5.2 <5.2 <:ISO 140 

0 
-" 0 N 

0 .... CAN-105·30-55 <26 7300 08@ <100 87 <5.2 <5.2 <5.2 <:ISO 0 CD I 

::J -" 

0 0 ...... 
CAN-105·30-60 <26 <100 51 <5.2 <5.2 <5.2 <350 

(Jt - 0 

g: .., .., 
<D "'0 CAN-105-30-SFC <100 2211@ <5.2 <5.2 <:!50 240 

s:u 

m -
0 

a· 
"' -" CAN-10S-3R-21 <27 <110 <5A <5.4 <SA <J60 220 

5 
::> co 

::J 

:; co CAN-10S-3R-25 <27 17000 0@ <110 <SA <5.4 <5.4 <J60 til 

"' ~ ~ CAN-10S-3R-31 <27 <110 4.9 <5.3 <5.3 <5.3 <J60 
, 

I 
::> 

0 

iii' CAN-10S·3R-35 <28 <110 <5.1 <5.7 <5.1 <~ 190 260 c:::: 

u 
~ CAN·10S-3R-41 <28 10000 G@ <110 5.2 <5.1 <5. <5.1 <JBO ::J 

< 
c. 

~ 
CAN·10S-3R-4S <27 <120 6.2 10 II@ <6.1 <6.1 <410 

CAN-10S-3R-S1 <26 <100 <5.2 <5.2 <5.2 <350 1'70 
::J 

:::. 
CJ) 

Ill CAN-10S-3R-DUPS <26 11000 0@ <100 <5.2 <5.2 <5.2 <350 
u 

0 
a (3R-$2j) 
't;, 

-
a CAN·IOS-3R·5l.S <25 13000@ <100 2.9 <5.2 <5.2 <5.2 <:MD ~0 270 CJ) 

a. 
0 

s:u 

!). 
3 

;;; 
L 

"'0 

c 
CD 

6 
0 

til 

0 
;:: 

... 
)> 

I» 

to 
cr -

I 

CD 
00 
0\ 

en 



~ a: 
~ .. 
Cl:i ... s· -~ -1 a 
~ ::0 -8. "'D 

~ ~ 
:I: 

c a. (6' 

~ t/1 

~ ~CD 

< 
0 
C') 
~t/1 
D) en c:AN-!OS-3S-DUP4 <26 <110 <5.3 <5.3 <5.3 <3SO 320 ::::s 

0 (JS.31) 0.. 
1:: ., 

CAN-10S-JS.3l <26 <110 <5.3 <5.3 <5.3 <3SO 110 en 
(') < CD c:AN-105-35-36 <26 <110 21 <5.3 <5.3 <5.3 <360 2BO 0 
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_, (') ...., 

C') ..... 310 0 CD I 

::::s 
_, 
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<0 c:AN-105-lT-25 <27 4100GB@ <110 130 <SA <5.4 <5.4 <360 t/1 
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~ CAN-10S·3T-3S <27 2:!0@ <5.4 <SA <5.4 <360 
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g bis(2-Ethylhexyl)phthalate 
§" Metal5 (mg/L) a Arsenic 
n Barium 

Selenium ~ 
.SD ...~~. Vanadium 
~ TPH (Jtg/L) 
(J1 Gasoline-Range Organics 

CANlOS-l\fW00-0 1 
0401990001 SA 

01116195 
Result RL Qual 

1.6 5 J 
6.8 5 

2 10 1 

0.002 0.005 ] 

0.064 0.01 
0.003 0.005 J 
0.018 0.01 

16 10 

Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data re 
1 =- Estimated value. ' 
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~ !; 
~ .. 
a; ... s· 
~ -~ Landfill4 Landfil14 Landfill3 

0 1:1 
0 

~ c SWMU 104 SWMU 104 SWMU 105 3 ;- 'C 
~ LOCATION CAN104-MWON-OI CAN104-MWON-Ol CAN105-MW00-01 D) 

a 
.., 

LAB SAMPLE NUMBER 0401810001SA 0401810002SA 0401990001 SA MCLs AreMCLS iii' 

i COLLECf DATE 01/lS/95 01/15/95 01/16/95 (Jtg/L) Exceeded 
0 

g. :I 

Result RL Qua Result RL Qual Result RL Qual 0 .... 
Volatile Organics (~giL) 0 

0 

CJ) Acetone 25 10 22 10 < 10 u NA NA 3 
0 Carbon tetrachloride < 5 u < 5 u 1.6 5 1 5 NO 'C 

0 c:: 
Methylene chloride 2.1 5 J c:: .., 1.7 5 J < 5 u 5 NO 

(") :I 
(D Toluene 5.1 s 6.4 5 6.8 5 1000 NO c. .. t/1 

:E Semivolatile Organics (~giL) c 
0 Acetophenone 2.7 10 ] 2.9 10 J < 10 u NA NO CJ) (D -1 
0 :E ;- D) 

c. bis(2-Ethylhexyl)phthalate 51 10 59 10 2 10 J 6 YES s:: (") ~ 
::e ;- (D 

D) Metals (mg/L) c c. 0'1 .., ~ -·...., c. Arsenic 0.0033 0.01 J 0.0034 0.01 J 0.0022 0.005 J 50 NO o :::~ N I 
0 0 Barium 0.047 O.ot 0.049 0.01 0.064 0.01 2000 NO 0'1 C) C" 
f -< ID 

.., 
"' c. Copper 0.0059 0.02 J 0.0056 0.02 J < 0.02 u 1300 NO 0 
0 

~ ~(D 
c:: 

§: Selenium 0.0068 0.01 J 0.0054 0.01 J 0.0025 0.005 J 50 NO :I 

"' 
~ c. 

~ CD Tin 0.32 0.1 < 0.1 u < 0.1 u NA NA ::e 
I 
::l 

CD D) 

if 0'1 Vanadium 0.019 0.01 0.021 0.01 0,018 0.01 NA NA -(D 
"S. Zinc 0.013 0.02 ] 0.015 0.02 J < 0.02 u NA NA 

.., 
iii 
< CJ) 
~ TPH{Jlg/L) D) 

if 3 
::>.. Gasoline Range Organics 17 10 J 14 10 J 16 10, NA NA 
"' 

'C 
"0 CD' 
I 
CT Results presented here are only those chemicals which were detected at least once at this SWMU and have passed 
(;, t/1 
CT J .. Estimated value. -c. 
~ R • Rejected value. D .. Sample was diluted for analysis. 

0 

"' U • Nondctectcd value. RL .. Reporting Limit s:: 
L 0 c: 
6 A•Actlon Level NA"' Not Applicnblc r-
0 t/1 
0 
;:: ... )> = 
t::lJ =" 
I -1.0 C'D 

....... en 



APPEIDIIB Tables 

Sample 
Number 

7-1 

7-2 

7-3 

Ft-BGS 
mg/kg 
p.g/kg 
( ) 
ND 
NA 

Source: 

Table 53-1a 

Analytical Results of Soil Samples Collected by Radian 

SWMU 106 

Oil and 
Sample Depth Grease 

(Ft-BGS) (mg/kg) 

1.0-2.5 1000 

5.0-6.0 3400 

57.4-58.0 8600 (80) 

== Feet below ground surface 
== Milligrams per kilogram 
= Micrograms per kilogram 

Lead 
(mg/kg) 

3.1 

3.9 

3.9 

= Re-analysis using infrared methods 
= Not detected 
= Not analyzed, sample discarded 

Final Report, IRP Phase IT (Radian 1986) 

Purgeable Organic Compounds 
(EPA 8010/8020) 

(J.tg/kg) 

ND 

ND 

NA 

Source: Woodward-Clyde, 1992 

URS Greiner Woodward Clyde Q:IM96021nnlhswa _ nfraplrev1\nfrap 1 apb _ v3b .doc\ 12 -Jul-00 /OMA B-9 2 



APPEIDIIB 

Sample 

1061 

1062 

1063 

1064 

Ft-BGS 
mg/kg 
J 

= 
= 
= 

Table 53-1b 

Chromium and Lead Concentrations in Soil Samples 

SWMU 106 

Sample Depth Chromium1 

(Ft-BGS) (mg/kg) 

0- 0.5 19.2 
4 5.6 
10 11.4 
20 4.3 
30 6.2 

0- 0.5 11.4 
6 3.4 
10 6.3 
20 2.9 
30 3.6 

0- 0.5 8.9 
4 4.0 
10 10.9 
20 6.4 
30 4.7 

0-0.5 9.8 
4 6.7 
10 8.1 
20 4.6 
30 7.6 

Feet below ground surface 
Milligrams per kilogram 
Estimated value 

2 
Background range for chromium is 2.67 to 9.31 mg/kg 
Background range for lead is 1.76 to 8.64 mg/kg 

Source: Woodward-Clyde, 1992 

Tables 

Lead2 

(mg/kg) 

31.4 
4.5 
7.4 
2.6 
3.2 

ll.lJ 
3.0 
5.8 
1.0 
2.4 

41.0 
3.8 
8.8 
3.2 
1.8 

10.3 
3.5 
5.8 
2.4 
3.9 

IJRS Greiner Woodward Clyde Q:\M9602\nnlhswa_nfraplrev11nfrap1apb_v3b.doc\12-Jul-00 /OMA B-93 



IPPEIDIIB Tables 

Table 53-1c 

TPH Concentrations in Soil Samples 

SWMU 106 

Boring Number Sample Depth TPH 
(Redrill Boring Number) (Ft-BGS) (mg/kg) 

1061 0-0.5 102 

(1065) 4-6 45.1U 

10-12 47U 

20-22 44.5U 

30-32 45.4U 

1062 0-0.5 177 

6-8 45.6U 

10-12 45.6U 

20-22 44.9U 

30-32 44.4U 

1063 0-05 232 

(1066) 4-6 44.1U 

10-12 45.4U 

20-22 42.9U 

30-32 442U 

1064 0-0.5 49.6 

4-6 45.6U 

10-12 44.1U 

20-22 44U 

30-32 44.2U 
Ft-BGS = Feet below ground sUrlace 
mg/kg = Milligrams per kilogram 
u = Not detected at the reporting limit 

Source: Woodward-Clyde, 1992 

IJRS Greiner Woodward Clyde Q:\M96021nnlhswa_nfrap\rev1\nfrap1apb_v3b.doci12-Jui-OO IOMA B-94 
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Media 

Chemicals Detected 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 

Soils 
Chromium (Cr), lead (Pb), benzene, toluene, acetone, methylene chloride, trichloroethylene (TCE), total xylenes, MEK, 2-hexanone, ethylbenzene · 
Acetone, methylene chloride, MEK, 2-hexanone, (lab contaminants) 
Cr, Pb, beniene, toluene, TCE, xylene, ethylbenzene 
None 

For fire training areas- intrusive action > 1h acre (worker/residents soil ingestion, dermal contact and inhalation of VOCs and particulates plus potential groundwater ingestion) 
Landfill - None, landfill hns been capped. Groundwater monitoring (ongoing). No direct contact. 
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Pe«<cldec: 

McUla: 

Chcmh:ala 

I, 1, 1-Trtchlorocthe.ne 

2-Bute.nonc (Mil.K) 

Acetone 

llromoform 

CarbO!\ D1aulfide 

Chloroform 

Olbromomothanc 
Ethylbenzcna 

Toluene 
Xy1cn01 (total) 

3-M ethyl phenol 

4•Methylphenol 

2,4,5-Trlchlorophenol 

4-chlorOt.IIUlne 

Anthracene 

Butyl benzyl phthalata 

01-n-butylphtholato 

Fluore.nthcno 

l'laphthalenc 

Phenol 

Pyrena 

Mctho~ychlor 

Antimony 
Barium 

Chronic 

Oral 

RID 

(mglk&fday) 

9.0E-02 
5.0B~l 

I.OB..:0t 
2.0B~ 

J.OB~I 

I.OB~ 

J.OB~ 

1.01!~1 

2.0B-QI 
2.08+00 
S.OB-Ql 
S.OE-Ql 
t.OB-QI 
4.0E-o3 
:J.OE-QI 
2.0E-QI 

J.OB~I 

4.0B~ 

4.0B-Q3 
6.01!-QI 
:J.OB-Ql 
5.01!-QJ. 

4.0E-o4 
7.0E-Q2 

SoU 

R.CR.A 

Adlon J..cvol 

(mdk~ 

7200 
~000 

8000 

1600 
8000 

800 
800 

8000 

16000 
160000 
~000 

4000 

8000 
320 

24000 
16000 
8000 

3200 
320 

48000 

2400 

400 

32 
5600 

Soil 

RFJ 

Criterion 

(ms/k8) 

7200 
4000 
8000 

1600 
8000 
800 

800 

8000 

16000 
160000 

4000 

4000 

8000 

320 
24000 

16000 
8000 

3200 
320 

48000 

2400 

400 
32 

5600 

Oroundwatcr 

RCRA 

Actlon Level 

(m&fl.) 

0.2• 

1.75 
3.5 

0.1•,(1) 

3.5 

7 
0.35 

0.7•,(2) 

I• 

10•,(2) 

1.75 
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3.5 
0.14 

10.5 

7 
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0.14 

21 
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0.014 
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Chomleala 

Cadmium, fOod 
Cadmium, water 
chromium III 
Chromium VI 
Chromium, lobi 
Copper 
Lead 
Mang1111etc 

. Mete~~ry 

Nickel 
Selenium 
Sliver 
Thallium 
Vuad!um 

Zinc 

(I) • MCL (or toto! trlhe.tometltanet 
(2) • efrcc:llvo July 30, 1992 

Chrolito 

Oral 

RID 

(111£1k&/day) 
l.OB-o3 
5.0E-o4 
I.OB+OO 
s.os-o3 

3.7E-o2 

!.OB-ol. 
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IPPEIDIIB Tables 

Sample 
Number 

8-1 

8-2 

8-3 

Ft-BGS 
mg/kg 
p.gfkg 
ND 

Table 54-1a 

Analytical Results of Soil Samples Collected by Radian 
SWMU 107 

Oil and 
Sample Depth Grease Lead 

(Ft-BGS) (mgjkg) (mg/kg) 

1.5-2.0 1700 3.7 

7.5-9.5 3800 2.9 

59.8-61.5 2600 1.7 

= Feet below ground surface 
= Milligrams per kilogram 
= Micrograms per kilogram 
= Not detected 

Purgeable Organic Compounds 
(EPA 8010/8020) 

(.ugfkg) 

:f\TI) 

ND 

ND 

Source: Woodward-Clyde, 1992 
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APPEll liB 

Table 54-1b 
TPH and BTEX Concentrations in Soil Samples 

SWMU 107 

B~Number 
(Rediill13oring 

Number) 

Sample 
D~th 

(Ft- GS) 
Ethyl Benzene TPH 

(mg(kg) (ugjkg) 

1071 

1072 

1073 

(1076) 

1074 

(1075) 

Ft-BGS = 
mg/kg = 
ug/kg = 
u = 
J = 
UJ = 

0-0.5 2870 

5-1 742 

10-12 43.8U 

20-22 44.6U 

30-32 43.5U 

0-0.S 963 

4-6 46.4U 

10-12 44.1U 

2()..22 43.5U 

30-32 43U 

0-05 6080 

4-6 46.3U 
10-12 43.7U 

20-22 44.6U 

30-32 43.9U 

0-0.5 3610 

4-6 18300 

10-12 9220 

20-22 11500 

30-32 4710 

45-47 41.9 

50-52 43U 

60-62 41.9U 

Feet below ground surface 
Milligrams per kilogram 
Micrograms per kilogram 
Not detected 
Estimated value 

52U 

llU 

llU 

llU 

llU 

54U 

uu 
llU 

54U 

21U 

53U 

(llU) 

llU 

llU 

(27U) 

55U 

13000J 

(lSOOOJ) 

5800 

14000U 

llU 

(UU) 

llU 

Estimate as non-detect at the CRQL 

Xylene Benzene 
(ugjkg) (ug/kg) 

52U noou 
llU llU 
llU llU 

llU llU 

llU uu 
54U -54U 

llU llU 
llU llU 

54U 54U 
27U 27U 

53U 53U 

(llU) (UU) 

llU llU 

l:lU llU 

(27U) (27U) 

55U 55U 
94000 29000U 

(87000) (36000U) 

28000 2700U 

4900J 14000U 

llU llU 

(llU) (llU) 

Hu llU 

Tables 

Toluene 
(ug/kg) 

uoou 
llU 

llU 

llU 

llU 

54UJ 

llU 

llU 

54U 

27U 

73J 
(llU) 

llU 

llU 

(21U) 

55UJ 

6900J 

(36000U) 

2700J 

14000U 

llU 

(llU) 

4J 

() = The values in parentheses are results from samples collected from the 
redrill borings due to laboratory missed holding times. 

Source: Woodward-Clyde, 1992 
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APPEIDIIB 

Table 54-1c 

Chromium and Lead Concentrations in Soil Samples 

SWMU 107 

Sample Depth Chromium1 

Boring Number (Ft-BGS) (mg/kg) 

1071 0- 0.5 5.1 
5 5.7 
10 7.7 
20 5.6 
30 6.4 

1072 0- 0.5 3.5 
4 3.3 
10 5.0 
20 4.9 
30 10.3 

1073 0-0.5 3.2 
4 6.1 
10 8.2 
20 7.3 
30 4.8 

1074 0-0.5 11.1 
4 5.7 
10 52 
20 7.3 
30 8.3 
45 4.4 
50 52 
60 2.7 

Ft-BGS = Feet below ground surface 
mg/kg = Milligrams per kilogram 
J = Estimated value 
1 Background range for chromium is 2.67 to 9.31 mg/kg 
1 Background range for lead is 1.76 to 8.64 mg/kg 

Source: Woodward-Clyde, 1992 

Tables 

Lead~ 

(mg/kg) 

151 
3.3 
4.8 
2.1 
3.8 

6.4 J 
2.1 
5.3 
2.7 
1.6 

8.7 
2.9 
4.8 
4.1 
1.9 

322 
10.4 
5.8 
3.7 
3.6 
1.8 
1.5 
0.73 

URS Greiner Woodward Clyde Q:\M9602\nn\hswa_nfrap\rev1\nfrap1apb_v3b.doc\12-Jui·OO /OMA B-1 00 
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Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 

Soils 

Chromium (Cr), lead (Pb), benzene, toluene, acetone, methylene chloride, trichloroethylene 
(TCE), total xylenes, MEK, 2-hexanone, ethylbenzene 
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contact. 

en 
CD 

en C6" -f 
~ Cl :E -· C" s: g (6" 

c 0 ~ 
..... -. 0 (") 1\) 
........ 0 Cl 

(") 
Ul 

II .. ... -Ill 

~ 

;: 
=' -CD en 



~ 
~ a; 
::;· 
~ 

~ c 
~ 
~ a. 
i 
~ 

0 

J 
::1 

~ I; 
l 
~ -g. 
Ill 
"0 

I~ 
c. 
a 
;;> 
L 
c 

8 
0 s: 
)> 

to 
I ....... 

0 
N 

CJ) 
0 
1: 
~ 
(I) 

:E 
0 
0 

~ 
D) 

"'0 
D) 

(C 
(I) 

...Jo. 

.., 0 
9- ..... 
C') N 

~ 
,!1> 
...Jo. 
CD 
CD 
N 

Volat!lca: 

Sern.I-VolaUiec: 

Pcatlcldca: 

M.Wa: 

Cbcmlcall 

I, I, 1-Trlchloroethanc 
2-Butanonc (MiiK) 

Aeetono 
llromoform 
CorbO!\ Dleulfido 
Chlorotorm 
Dlbromomelhtno 
Ethylbcn2cno 
Tolueno 
Xylencs (total) 

3-M ethyl phenol 
4-Methylphenol 
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4-chloroanUino 
Anthracene 

Butyl be112yl phlhalalo 
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Criterion 
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0.7 
o.os•,(l) 
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LAB SAMPLE NUMBER 

COLLECT DATE 

Vol•lilc Organics (ug!kg) 
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1,2-Dichloropropane 

Toluene 

Xylenes (tot>!) 

Scmivolarilc Organics (ug/kg) 

Acenaphthene 

Anthracene 

Ben:w(a)anthracene 
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Bcnzo(b)t!uoranthene 

Bcnro(g,h,i)pery lene 

Carbazole 
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Phenanthrene 

Pyrene 

Metals (mg/kg) 

Alun1inum 

Antimony 
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Barium 

Beryllium 

CANU7·1271.(1000 

0313740003SA 

09123193 ..... IU. 
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< 

< 

< 

< 

< 

< 

< 

< 
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< 
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5.8 
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5.8 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

Quo I 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CAHJ21-1272-f0tl 

0313740008SA 

09123/93 

l\atllll RL 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

Quol 

u 
u 
u 
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5.2 

5.2 
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350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

9270 11.5 3830 23.1 7220 11.6 31!0 60.5 7650 10.5 

< 6.9 u < 13.8 u < 6.9 u < 36.3 u < 6.3 

0.58 2.1 0.58 1.9 0.58 1.6 0.6 2.2 0.52 

91.7 1.2 971 2.3 91.9 1.2 206 6 115 l 

0.67 0.23 0.33 0.46 J 0.53 0.23 < 1.2 u 0.16 0.21 

(1)-RC:SU"ftSJiil:-scnted here arc only those chemicals whi::h were detected at least once at this SWMU and have passed data review. 

I • Estimated value. 
R • Rejected Vlllue. 
U • Nand\!tected value. 

QUAL=Qualific.uion 
RL =Reporting Limio. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copp.r 

Iron 
Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Pot.OlSsium 

Selenium 
Silver 

That(ium 

Vanadium 

Zinc 

TPH {mg/kg) 

Total Petroleum HydrocaTbons 

Water Quality (percent) 

Water 

CA.-,.117-1171-GOOO 

0313740003SA 

09123/93 

"""" < 

19200 

9.9 

4.5 

8.9 

8610 

7.3 

2030 

179 

< 
10.4 

1680 

< 

0.69 

< 

17.9 

21.9 

< 

13 

pJ. 

0.58 

23.1 

1.2 

1.2 

2.3 

ll.S 

0.58 

23.1 

1.2 

0.12 

4.6 

577 

1.2 

1.2 

2.3 

1.2 

23 

46.1 

0.1 

Qo .. l 

UJ 

CAN117·U71..ocl02 

0313740004SA 

09n3/93 -· lU. 

J 191000 

1.2 

46.1 
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2.3 

4.6 

23.1 

2.9 

46.1 
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0.12 

9.2 

1150 
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2.3 

1.2 

2.3 

4.6 

u 

UJ 

1 

u 

u 

4.5 

2.5 

2.8 

3350 

2.7 
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46.9 
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5.8 
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14.8 

12.3 

13 

46.1 

0.1 

Q .. \ 
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J 

UJ 

U1 

u 

CA.Nll1-117l-OOOI 
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09123/93 

Rewuh 

I.! 

56900 

7.3 

3.7 

7.3 

6380 

4.4 

1890 

138 

1410 

< 

0.68 

< 

14.2 

17.4 

93.2 

14 

)1. 

0.58 

23.1 

1.2 

1.2 

2.3 

!1.6 

2.9 

23.! 

1.2 

0.12 

4.6 

579 

!.2 

1.2 
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1.2 

2.3 
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48.7 

17 

RL 

121 

12.1 

60.5 

6 

12! 

6 

0.12 

24.2 

3020 

1.2 

6 

1.2 

12.1 

48.4 

0.! 

Q"" 

u 

u 

J 

UJ 

J 

U1 

CAI'l1l'hll1l-OOOO 

03!2160001SA 

09113/93 

1\llll.llt 

< 

10300 

16.9 

3.4 

6.8 

7770 

30.8 

!570 

166 

< 

7 

!910 

< 

< 

17.6 

25.4 

66.8 

4.5 

)1. 

0.52 

20.9 

I 

2.1 

10.5 

10.5 

20.9 

I 

0.1 

4.2 

523 

0.52 

0.52 

I 

2.1 

41.9 

0.1 

\f) ResUlts presented here arc only illosc chtmlcli.fs which were detected at least once at this SWMU and have passed data review. 

l =Estimated value. 
R • Rejected value. 
U = Nondctected value. 

QUAL~Qualification 

RL ~ Reporting Limit 
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0312160002SA 

09/13/93 
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< 0.55 
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10.3 1.1 

4.8 1.1 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECf DATE 

Yolalllr Organics (ug/kg) 

1,2-Dichloroethane 
I ,2-Dichloropropane 

Toluene 

Xylenes (total) 

Srmivolatile Organiu (ug/kg) 
Acenaphthene 

Anthracene: 

Benzo(a)anthracene 
Benzo{a)pyren• 
Bcnzo(b)f)uoranthene 
Benzo(g)l,i)perylene 

Cubazole 

Chrysene 
Fluoranthenc: 

Fluorene 

lndeno(l,2,3-<d)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Morals (mg/kg) 

Aluminum 

Antimon)' 

Arsenic 

Barium 

Beryllium 

CAN117-U741..0000 

0312770001SA 

09114193 

....... 

< 

< 

2.3 

l.S 

< 

< 

83 

120 

270 

72 

< 

210 

300 

< 

68 

< 

120 

230 

7490 

< 

2.9 

JU. 

5.5 

5.5 

5.5 

B 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

370 

I !.I 

6.6 

0.55 

Qu•l 

u 
u 
} 

u 
u 

u 

u 
J 

u 

u 

CANll'P-12'U-CIOG2 

0312770002SA 

09114193 
Result RL 

< 

< 

2.8 

9560 

< 

2.3 

5.5 

5.5 

5.5 

5.5 

II 

6.6 

0.55 

Quo I 

u 
u 
J 

u 

u 

CAN127·111S.OOOO 

0312770011SA 

09114/93 
Ruulr 

< 

4.6 

5.2 

< 

ISO 

< 

8000 

8600 

17000 

5100 

1500 

14000 

17000 

290 
5100 

< 

8100 

17000 

6530 

7.8 

2.1 

RL 

5.2 

5.2 

5.2 

5.2 

1400 

1400 

1400 

1400 

1400 

1400 

1400 

1400 

!400 

1400 

1400 

1400 

1400 

1400 

10.5 

6.3 

0.52 

Qu<l 

u 
J 

u 

u 

u 

CAN127-Il?S-IMJI1 

0312770012SA 

09/14/93 
Rtilllt RL 

< 
< 

< 

< 

< 
< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 
< 

8570 

< 
2.1 

5.8 

5.8 

5.8 

5.8 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

380 

23 

13.8 

0.58 

Qu•l 

u 
u 
u 
u 

li 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

CA~U7·1l'l't-OO~ 

0312160012SA 

09/13193 

ituul1 

1.9 

< 

IS 

12 

< 

160 

230 

410 

190 

300 

570 

160 

< 

210 

550 

7170 

< 

RL 

5.2 

5.2 

5.2 

5.2 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

340 

10.4 

6.2 

0.52 
125 1.1 J 75.7 I.J J 245 I J 104 2.3 J 74.3 l 

0.21 
0.82 0.22 0.83 0.22 0.45 0.21 0.65 0.46 0;43 (1)Results-pre5elrtcdhere8re - ·-----------~-----------4 

J -Estimated value. 
R = Rejected value. 
U = Nondetectc:d value. 

QUAL•Qualification 
RL • Reporting Limit. 

Quo I 

u 

u 
u 

u 

u 
J 

u 

u 

c.s.:o-'t21·1116·0001 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Cadmium 

Calcium 

Chromium 

Co ball 

Copper 

Iron 

Lead 

Ma&ncsium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sih'er 

Thallium 

Vanadium 

Zinc 

TPH (mg/kg) 

Total Petroleum Hydrocarbons 

Water Quality (percent) 

Water 

CANil7·Jl14-0000 

0312770001SA 

09/14193 

...... 
0.49 

7210 

9.4 

5.3 

8.5 

8420 

12.6 

1800 

246 

< 

9.5 

1390 

0.27 

< 

< 

23 

20.4 

253 

9.7 

RL 

0.55 

22.2 

1.1 

1.1 

2.2 

II. I 

2.8 

22.2 

1.1 

0.11 

4.4 

554 

0.55 

1.1 

0.55 

1.1 

2.2 

44.3 

0.1 

Quo I 

u 

u 
u 

CANil?·ll74-000l 

03!2770002SA 

09114193 

R"odt 

< 

4820 

10 

5.2 

8 

9250 

8.4 

2180 

213 

< 

12.4 

1760 

< 

< 

< 

19.2 

21.7 

< 

9.1 

IU. 

0.55 

22 

1.1 

1.1 

2.2 

II 

0.55 

22 

1.1 

0.11 

4.4 

550 

0.55 

1.1 

0.55 

1.1 

2.2 

44 

0.1 

CANIZ1-117~0 

0312770011SA 

09/14/93 

Qud kaull 

u 0.53 

45300 

15..1 

2.8 

25.9 

7650 

29.2 

1850 

332 

u < 

6.8 

1180 

UJ < 

u < 

u 

u 

16.5 

38.5 

344 

4.6 

IU. 

0.52 

21 

1 

I 

2.1 

10.5 

5.2 

21 

0.1 

4.2 

524 

0.52 

I 

0.52 

2.1 

83.9 

0.1 

CANil7-117.5-0t'IOl 

0312770012SA 

09114193 

Qutl llaull 

< 
106QOO 

5.8 

4.3 

5.9 

7920 

6.7 

2640 

127 

ti < 

10.1 

1550 

Ul < 
u < 

u < 

15.8 

18 

13 

IU. 

1.2 

46.1 

2.3 

2.3 

4.6 

23 

0.58 

46.1 

2.3 

0.12 

9.2 

1150 

1.2 

2.3 

0.58 

2.3 

4.6 

46.1 

0.1 

Q~l 

u 

u 

Ul 

u 
Ul 

u 

CAN1l7·1276-0000 

0312160012SA 

09/13193 

R.esul1 

< 

6630 

9.9 

2.9 

6.3 

5990 

48.2 

l300 

141 

< 

6.2 

2060 

< 

12.9 

25.3 

80.5 

3.8 

RL 

0.52 

20.8 

1 

2.1 

10.4 

10.4 

20.8 

I 

0.1 

4.2 

519 

0.52 

0.52 

1 

2.1 

41.6 

0.1 

(1) Results prt:sented here are-Only thOie-chemicals Which were detected at least once at this SWMU and have Passed data review. 

l =Estimated value. 
R ... Rejected value. 
U ""'Non detected value. 

QUAL•Qualification 
RL • Reporting limit. 
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< 0.54 

4740 21.6 

9.3 1.1 

4.9 1.1 

8.4 2.2 

8990 10.8 

9.2 1.1 

2510 21.6 

218 1.1 

< 0.11 

10.5 4.3 

2520 540 
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cti ... s· 
~ -~ 

Ill -& en ~ ~ LOCATOR CANll?-11?7..0000 CAN127-Jl7?-0002 CANil?-ll?J..OOOCI CANili·l:tn-GOOl c 

a. LAB SAMPLE NUMBER 0311840009SA 031l840010SA 0311840001SA 0311840002SA 3 

i COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93 3 
I» ...... JU. Qool Aeouk 1\L Quo I Ruul: 1\L Qool Result JU. Quo! 

~ ~ Volatile Orcanics (uc/kg) 

1,2·0ichlorocthanc < 5.3 u < 5.4 u < 5.3 u < 5.4 u 0 -1,2-Dichloropropanc < 5.3 u < 5.4 u < 5.3 u < 5.4 u (') 
Toluene s.s 5.3 J 3.8 5.4 1 < 5.3 u < 5.4 u :::r 

en Xy1enes (total) 5.9 5.3 l.S 5.4 J < 5.3 u < 5.4 u (!) 

0 
Semi vola tilt Organics {uglkg) 3 c ()' '"I Acenapbthcne < 350 u < 1400 u (') I» 

(!) Anthracene < 350 u < 1400 u Cii 
Bcnzo(a)anthraecnc 190 350 J 150 1400 J ;;a :E Bcnzo(a)pyrcnc 180 350 J 180 1400 J (!) 

0 ""0 Hcnzo{b )!1uoranthene 390 350 380 1400 J en "C -1 
0 I» :E 0 I» 
c. (.Q Bcnzo(g,h,i)perylenc 91 350 J < 1400 u ::i. r:r 
::e 

(!) Carbazole < 350 u < 1400 u s: (!) CD 
I» CJ1 Chryscnc: 240 350 J 260 1400 J c c. CJ1 
'"I 0 Fluoranthcnc 470 350 440 1400 J ~ 0' co 

0 c. - N I 
I Fluorene < 350 u < 1400 u '"I ~ 

~ (') en ""4 I» 
"' -< lndcno( 1,2,3-cd)pyrcnc 93 350 J < 1400 u z C) 
0 2-Mcthylnaphthalcnc 250 350 J < 1400 u (!) 
~ c. I» 
::> (!) Phenanthrene 190 350 ] 190 1400 J '"I 
5' ~ I 
II> 

~ Pyrcne 440 350 360 1400 ] en 
~ co Metals (mglk&) r:: 
'" =!' co 

Aluminum 5640 10.5 8800 10.8 6790 10.5 8050 10.9 ;. 01 -'="' '0 
<;" Antimony < 6.3 u < 6.5 u < 6.3 u < 6.5 u (') 

"' < 
Arseni:: 2.2 0.53 2.8 0.54 2.3 0.53 2.6 1.1 

(!) 
~ 
~ Barium 84.1 1.1 102 1.1 83.8 1.1 79.4 1.1 en 
'0 0 

'" 
Beryllium 0.49 0.21 0.72 0.22 0.45 0.21 0.68 0.22 -'0 (l) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. J en ,.,. 

;;, I» 
n J = Esrimarc:d value. 3 0. 

R =Rejected value. QUAL-Qualification 0 "C n 
U • Nondetected value. RL • Reporting Limit. ;:;; CD .:.. Ill c: 

6 
0 

0 
;;:: 
)> .... 
to = I =' ...... -0 CD 
00 en 



~ ~ 
~ . 
~· ~ 
~ -~ LOCATOR CA1'1117-1177-0000 CANl%7-1177-0001 CAN111·1171-0000 CAN117·ll71-00t1 !! 
§. LAB SAMPLE NUMBER 0311840009SA 0311840010SA 0311840001SA 0311840002SA en ~ 
i!e COLLECT DATE 09/12193 09112193 09/12193 09/12193 r::: CO a Roswt IU. Qual 1\ault IU. Quol Result IU. Q"'l R.,ult IU. Quol 3 
~ Cadmium < 0.53 U < 0.54 U < 0.53 U < 0.54 U 3 i: Calcium 18200 21 16700 21.6 5730 21.1 43500 21.8 ..;; 

(I) Chromium 9.9 1.1 9.5 1.1 11.3 1.1 8.8 1.1 O 
Cobalt 3.4 1.1 4.8 1.1 3.3 1.1 4.4 1.1 c; 
Copper 7.1 2.1 9.9 2.2 7.3 2.1 9.1 2.2 :::r 

~ Iron 6260 10.5 8960 10.8 7060 10.5 7800 10.9 3 
r::: Lead 43.2 5.3 9.2 1.1 42.4 5.3 7.5 0.54 -· 

d Magnesium 1340 21 2270 21.6 1220 21.1 2300 21.8 ~ 
CD Manganese 154 1.1 189 1.1 151 1.1 168 1.1 iii 
:E Mercul)' < 0.11 U < 0.11 U 0.11 0.11 < 0.11 U ::0 
0 "tt Nickel 6.6 4.2 10.4 4.3 6.9 4.2 9.8 4.4 en ~ -i 
[ ~ Potassium 1540 526 1760 539 1630 527 1650 545 :E g_ 8-
:::E CD Selenium < 0.53 UJ < 1.1 UJ < 0.53 U < 1.1 UJ S: CD CD 
Cl 0) ., c: c. CJI .., St ver 0.43 1.1 J 0.47 1.1 1 0.53 1.1 J 0.45 1.1 1 
'"' 0 . ...Jo. ..... QC) o ..... , ..., Thalhum < 0.53 U < 0.54 U < 0.53 U < 0.54 U .. • 0 • .. 0) ~ .., ...Jo. 

~ C") Vanadium 14.6 1.1 18.6 1.1 14.6 1.1 16.9 1.1 .....,. z Cl 
~ ~ Zinc 24.1 2.1 21 2.2 22.1 2.1 19.4 2.2 CD 
- ..... Cl ~ ~ TPH (mglkg) 7 
~ ...Jo. Total Petroleum Hydrocarbons 44.1 42.1 < 43.1 U < 42.2 U < 43.6 U en 

1~ ~ Wuer Quality (percent) §. 
iil ~ Cl ~ Water 4.9 0.1 7.2 0.1 5.2 0.1 8.2 0.1 (') 

~ CD 
~ en 
~ 0 
i ' -· F en 
~ Cl 

~ (I) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. .a 
~ - ~ 
!:;: J =Estimated value. Ill 
g R • Rejected value. QUAL;Qualification 

0 U • Nondetccted value. RL =Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (uglkg) 

Benzene 

2-Bulllnone (MEK) 

Carbon tttrachloride 

Chlorobenzene 

I, I·Dichloroethene 

I .2·Dichloroethene (total) 

I ,2-Dichloropropane 

Ethylbenzene 

Tetraehloroethene 

ToJuene 

I, l,l·Trichloroethanc 

Trieh!oroethene 

Xylenes (total) 

Semivolarilc Org•nics (uglkg) 

Butyl benzyl phthalate 

Metals (mg/kg) 

Aluminum 

Arsenic 

Barium 

Bef)·llium 

Cadmium 

Calcium 

Chromium 

Co ball 

Copper 

CANI21·ll71..0104 

0313740005SA 

09123193 

Ra.llt Rl 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

5.8 

12 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

110 380 

5370 

2.2 

285 

0.46 

2.1 

137000 

2.9 

23.1 

0.58 

2.3 

0.46 

1.2 

46.2 

2.3 

2.3 

4.6 

Q~l 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CANI17·ll11·to01 

0313740006SA 

09123/93 

R. .. \111 IlL 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

4000 

1.1 

163 

0.28 

2 

132000 

3.5 

1.8 

2.2 

5.7 

II 

5.7 

5.1 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

22.8 

0.51 

2.3 

0.46 

1.1 

45.7 

2.3 

2.3 

4.6 

"'" 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CANU'P·Il72.-0004 

0313740009SA 

09123193 

:Rtndt Rl. 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

4240 

1.3 

435 

< 

2.9 

248000 

< 

< 

1.9 

5.9 

12 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

58.8 

0.59 

5.9 

l.2 

2.9 

118 

5.9 

5.9 

11.8 

Qud 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
u 

CANI21·1l1l-OOOI 

0313740010SA 

09123193 

R.es&.lt RL 

< 

< 

< 

< 

< 
< 

< 

< 

< 

4180 

!.I 

98.4 

0.34 

).8 

148000 

3.9 

J.3 
2.2 

5.9 

12 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

23.8 

0.59 

2.4 

0.48 

1.2 

47.5 

2.4 

2.4 

4.8 

Quol 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CA.Nil7•ll73-000o4 

0312160004SA 

09/13193 

Resull RJ. 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

7780 

2.3 

255 

0.35 

< 

135000 

4 

3.6 

5.2 

5.5 

II 

5.5 

5.5 

s.s 
5.5 

5.5 
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(I) Results presented here are only those chemicalS Which were detected at least once at thi!i SWMU and have passed data review! 
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R • Rejected value:. 
U • Nondetected value. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Iron 
Lead 

Magnesium 

Mmgancsc 

Nickel 

Potassium 

Silver 

Vanadium 

"C Zinc 
Col TPH (mg!kg) 

(Q 
CD Total Petroleum Hydrocarbons 

N Water Qualloy (percent) 

0 Water .... 
..Jr. 
0) 

CAI'fi27·1J7J.fOH CANI27-ll1l-0001 CANI:Z:7·1272-000• CANil7-127l.OO~ CANilM17l-IMJ04 

0313740005SA 0313740006SA 0313740009SA OJ !l740010SA 0312160004SA 

09113193 09123193 09123193 09/23193 09/13193 

kesult 01. Quol Jllault 01. Quo! R.esull RL Quo I 

·~· 
IU. Quol ...... IU. 

4940 23.1 1 3360 22.8 3!80 58.8 3210 23.8 6370 21.8 

3.2 1.2 2.5 2.9 J 2.4 2.9 1 2.4 3 1 4.2 0.55 

2830 46.2 3330 45.1 4110 118 3370 41.5 3210 43.7 

69.6 2.3 1 41.4 2.3 43.9 5.9 42.5 2.4 93 2.2 

7.4 9.2 1 5.2 9.1 J < 23.5 u 5.2 9.5 1 8.3 8.7 

1010 1160 1 999 1140 J 695 2940 1 1060 1190 1 1740 1090 

1.2 2.3 1 0.84 2.3 J 2.6 5.9 I 1.4 2.4 I < 2.2 

19.8 2.3 1 11.8 2.J 11.3 5.9 11.2 2.4 17.9 2.2 

11.8 4.6 ] 10 4.6 11.2 11.8 I 9.9 4.8 15.8 4.4 

46.6 46.2 48.6 45.7 SO.! 47.1 < 47.5 u < 43.7 

14 0.1 12 0.1 IS 0.1 16 0.1 8.5 0.1 

(1} Results presented hCrc an: only lh-Osc chemicals which v.-ere detected at least once al this SWf.;fU and have pass:d data rcVlew; 

J - Estimated value. 
R - Rejected value. 
U =Non detected value. 

QUAL-Qualification 
RL • Reporting Lintit. 
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(1) Results presented here arCOril)·-thosc chemicals which were detected at least once at this sWMU and have passed data review. 

J • Estimated value. 
R • Rejected value. 
U • Nondctected value. 
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LOCATOR 

LAB SA;I.!PLE NUMBER 

COLLECT DATE 

Iron 

lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Vanadium 

""C Zinc 
II) TPH (mglkg) (Q 
CD Total Petroleum Hydrocarbons 

~ W:.l~r Qu"lit) {pcrc:cnt) 

0 Water -~ 
0) 

CANI11·111).001. CAN1l1-1173-00ll CAN127-Il'7l-OOJI CAI"'I11-Il'l~4& CA~117·127l-OO" 

0312160005SA 0312160006SA 03I2160007SA OJ 12160008SA 0312160009SA 

09113/93 09113/93 09113/93 09/13/93 09113/93 

..... IU. Qu" ._. IU. Quo I ...... IU. Quol lle!lult IU. Qu• ..... ,, IU. 

4290 22.4 3310 11.1 4680 11.1 4100 II 3020 10.7 

4 0.56 3.1 2.8 2.9 0.55 2.3 0.55 1.6 0.54 

5250 44.8 6820 22.1 6550 22.1 4660 21.9 2630 21.4 

60.9 2.2 30.5 1.1 58.6 1.1 45.9 1.1 28.7 1.1 

5.2 9 J 3.6 4.4 J 4.3 4.4 1 3.7 4.4 1 2.8 4.3 

1910 ll20 1530 553 1730 553 1470 548 957 535 

< 2.2 u < 1.1 u < I. I u < 1.1 u < 1.1 

11.2 2.2 13.7 1.1 17.8 1.1 14.6 1.1 13 1.1 

11.2 4.5 9.8 2.2 11.3 2.2 9.3 2.2 6.8 2.1 

< 44.8 u < 44.2 u < 44.2 u < 43.9 u < 42.8 

II 0.1 9.6 0.1 9.6 0.1 8.8 0.1 6.6 0.1 

(1) RcsuifS prcSinted here arc only those chemicals which were detected at least once at this SWMU and have passed du.la revie\J. 

J =Estimated value. 
R- Rejected value. 
U • Nondetected value. 

QUAL=Quallfication 
RL- Reporting Limit 
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(1) Results pres~nted here are only those cherllicals whic:h wc:rc detected at least once at this SWMU and have passed data review. 
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R.,. Rejected value. 
U • Nondetccted value. 

QUAL><Qualification 
RL • Reporting Limit. 
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LAB SAMPLE NUMBER 

COLLECT DATE 

Iron 

Lead 

Magnesium 

Man£anese 
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Potassium 

Silver 

Vanadium 

"C Zinc 

IU TPH (mg!kg) 
(C 

Total Petroleum Hydrocarbons CD 
0') Water Quality (percent) 

0 Water 

..... ..... 
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C'A.XIl"-1114-0Mt CANU7.ll74-0GII CA1fl27·U74-otll CAN117-Il1.C..IMIJI CAN117-1274-0041 

0312770004SA 0312770005SA 0312770007SA 0312770008SA 0312770009SA 
09/14193 09/14193 09/14193 09/14193 09114/93 

....... IU. Quo I Result PJ. Q"'' Rtwh IU. Quo I 
·~· 

IU. Quo I RMult IU. 

3260 22.7 5510 II 3450 22.3 3820 11.2 4150 It 
3.2 0.57 4.4 1.1 2.9 0.56 2.4 0.56 2.3 o.ss 

3390 45.3 3810 22 4490 44.7 5530 22.4 4410 22 
47.8 2.3 78.7 1.1 39.4 2.2 37.9 l.l 56.9 1.1 
5.3 9.1 1 5.7 4.4 5.6 8.9 1 4 4.5 J 3.7 4.4 
874 1130 1 1740 sso 910 1120 1 856 561 951 549 
< 2.3 u < 1.1 u < 2.2 u < 1.1 u < I. I 

10.4 2.3 20.1 1.1 15.8 2.2 18.3 1.1 17.3 1.1 
7.2 4.5 ll.l 2.2 7.1 4.5 8.6 2.2 9.2 2.2 

< 45.3 u < 44 u < 44.7 u < 44.9 u < 43.9 

12 0.1 9.1 0.1 10 0.1 ll 0.1 9 0.1 

(T} Results presented here are only those chCmicals whi.:h were detected at least once a-t this SWMUMd have passed data review. 

J a Estimaoed value. 
R • Rejected value. 
U = Nondetectcd value. 

QUAL-Quatificaoion 
RL = Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volarllc 011:anlc• (uctkg) 

Benzene 

2-Butanone (MEK) 

Carbon lclrachloritJe 

Chlombcnzcne 

I, I·Diehloroethene 

1,2-Diehloroethene (total) 

1,2-Diehloropropane 

Ethylbenz.cne 

Tetraehloroethene 

Toluene 

1,1,1-Trithloroclhanc 

Trichloroethenc 

Xylcncs (total) 

Scmivolalile Organics (ug/kg) 

Butyl bctUyl phthalate 

~letals (mglkg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

CANI1?·111:5-00IU CANIZ7-tl1.5-000I CA1tll1·Jl1.5-00JI CANl2'1·1l15-DOll CANil7-lll5-I)Oll 

OJ 12770013SA 

09/14/93 

OJI2770014SA 

09/l4/9J 

0312770015SA 

09114193 

0312770016SA 

09114/9J 

OJ 127700 17SA 

09/14/9J 

Result P.L Quo I Rewll RL Quo\ Result P..L Qual ReJuh RL Qool !tu.ult 1U. 
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5.8 
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435 5.7 J 167 2.3 J 445 5.8 J 65.4 2.2 J 148 

< 1.1 u 0.28 0.47 J < 1.2 u 0.27 0.45 J 0.33 

< 2.9 u < 1.2 u < 2.9 u < 1.1 u 
238000 114 181000 46.6 238000 115 150000 44.9 58900 

< 5.7 u < 2.3 u < 5.8 u 2.! 2.2 J 4.J 

< 5.1 u 2.4 2.3 < 5.8 u 1.5 2.2 J 1.6 

< 11.4 u 1.8 4.7 J 3.2 !1.5 J 1.7 4.5 J 2.7 

(1) Results Piesentc(rliCre are only those ehemlCilS"whici\Were detected at least once at this SWMU and have paSsed data re"view: 

J = Estimated value. 
R = Rejected value. 
U = Nondetected value. 

QUAL=Qualilication 
RL • Reponing Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Vanadium 

"C Zinc 

Cl TPH (mefkg) 
(C Total Petroleum Hydrocarbons (1) 

00 
Water Quality (percent) 

0 
Water 
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...II. 
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CAN1Zi·t27S.OOU CANI11-U75-0001 CAN117-Il75-00II CAN117·1175-0011 CAN127-Il7S.0031 

0312770013SA 0312170014SA 0312770015SA 0312770016SA 0312770017SA 

09/14/93 09/14/93 09/14/93 09/14/93 09/14/93 

Result !U. Qoul ~ult RL Quol 
·~· 

RL Qud Ra11lt !U. Qud Result IU. 

4210 57.2 3300 23.3 5960 57.7 3200 22.5 3900 11.1 

3 0.57 2.7 0.58 3.1 O.l8 1.7 0.56 1.9 0.55 

3940 114 3590 46.6 11900 115 4840 44.9 5590 22.1 

51.4 5.1 34 2.3 46.4 5.8 28 2.2 42.1 I. I 

< 22.9 u 6.1 9.3 J 7.9 23.1 J 3.5 9 l 4.7 4.4 

612 2860 l 854 1160 l 2080 2880 l 700 1120 J 916 554 

< 5.1 u < 2.3 u < 5.8 u < 2.2 u < 1.1 

11.2 5.7 II. I 2.3 18.2 5.8 14.4 2.2 17.2 1.1 

5.2 11.4 l 7.3 4.7 < 11.5 u 6.4 4.5 8.2 2.2 

< 45.8 u < 46.6 u < 46.1 u < 44.9 u < 44.3 

13 0.1 14 0.1 13 0.1 II 0.1 9.7 0.1 

(1) Results prcSeiliCd here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 

J • Estimated value. 
R =Rejected value. 
U • Nondctected value. 

QUAL--Qualification 
RL • Reponing Limit. 
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LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (ug/kg) 

Benzene 

2-Butanone (MEK) 

Carbon terrachloridc 

Chlorobenzene 

I,I·Dichloroethene 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

Ethyl benzene 

Tetrachloroethene 

Toluene 
l,l,l·Trichloroethane 

Trichlorocthcne 

Xylenes (total) 

Semlvolatlle Organics (uglkg) 

Butyl benzyl phthalate 

Metals (mglkg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
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(I) Resultsf)rtSiritcd herC- are only thOse chemicals which were detcctCd-illei$t once af this SWMU ancfhaVc -passed data revieW. 

J ... Est1mated value. 
R • Rejected value. 
U • Nondetected value. 

QUAL=Qualilication 
RL • Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Iron 

Lead 

Magnesium 

Manga:1ese 

Nickel 

Potassium 

Sitver 

Vanadium 

"'0 Zinc 
~ 

'1'1'11 (mglkg) (Q 
ct> Total Petroleum Hydrocarbons 

'""' Watrr Quality (pereent) 
0 Water 
0 ..... 
'""' 0) 

CAN127·127!-0051 CAN117·111'"00"4 CAH111-111'-GOOS CAI'f121-121f..OOII CANI27·1216.00ll 

OJ 12770019SA OJ 121 50009SA 03121SOOIOSA OJI2150011SA OJ 12150012SA 

09114/93 09/13193 09/13/93 09/13/9J 09/13/93 ..... RL Qool Jlauh RL Q..ol .... ,, RL Q..d R!SUII RL Q~l J..n\llt Rl. 

J020 11.2 6140 21.6 3050 22.1 3620 II 3250 10.9 

2.5 0.56 5.8 1.1 3.1 1.1 4.5 1.1 3.1 0.55 

4490 22.3 3020 43.3 2710 44.1 JJ20 21.9 5100 21.8 

4J.2 1.1 98.5 2.2 31.1 2.2 47.2 1.1 42.5 1.1 

2.9 4.5 J 9.7 8.7 5.8 8.8 J 4.4 4.4 3.9 4.4 

787 559 1540 1080 1150 1100 1510 549 1130 546 

< 1.1 u < 2.2 u < 2.2 u < 1.1 u < 1.1 

17.5 1.1 16.4 2.2 10 2.2 12.6 1.1 12.8 1.1 

7.9 2.2 14.5 4.J 6.8 4.4 7.8 1.2 7.1 2.2 

< 44.7 u < 4J.J u < 44.1 u < 43.9 u < 4J.7 

10 0.1 7.6 0.1 9.3 0.1 1.8 0.1 1.4 0.1 

(l) Results presented here 1rt onlY those chem1cals which were detected at least once at thiiSWMU and have passed data reviCW. 

J =Estimated value. 
R =-Rejected value. 
U = Nondctected value. 

QUAL-Qualification 
RL =Reponing Limit 
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LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (uglkg) 

Benzene 

2-Butanone (MEK) 

Carbon tetrachloride 

Chlorobenzcnc 

1,1-Dichloroethcne 

1,2-Dichloroeohene (total) 

1,2-Dichloropropane 

Ethyl benzene 

Tetrachloroethcne 

Toluene 

1,1,1-Trichloroethane 

Trichloruclhc:ne 

Xylenes (total) 
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Butyl benzyl phthalate 

Metals (mJ:Ikg) 

Aluminum 

Arsenic 
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(l)Results presentidhere are·only those chemicals which were detected at least once at this sWMU and have passed data review. 

J • Estimated value. 
R = Rejected value. 
U =Non detected value. 

QUAL"<lualification 
RL • Reporting Limit. 

Quo I 

u 
u 
u 
u 
u 
u 
u 
t: 
u 
u 
u 
u 
u 

[; 

CAN12HtTI-1021 

0311840014SA 

09/12193 

Ruuh Rl. 

< 

< 

< 

< 

< 

5360 

1.4 

!57 

0.38 

1.2 

76300 

5.6 

1.4 

2.4 

5.6 

II 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

11.1 

0.56 

1.1 

0.22 

0.56 

22.3 

1.1 

1.1 

2.2 

Quol 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

en 
:E s: 
c 
...II. 
1\) ....., 

(J) 
s::: 
3 
3 
Cl 

-< 
0 .... 
0 
:::r 
(1) 

3 
0 
Cl 
iii 
~ 
(1) 

"C 
0 
::I. 
(1) 
c. 
0' .., 
en 
s::: 
C" 
Ill 
s::: 

;. 
0 
(1) 

en 
2. 
en 
Cl 
3 

"C 
(j) 
Ill 

';i 
C" 
(j) 
01 
00 

I 
...II. 
C" 

il .. ... -• 
~ 

D: 
=' -CD rn 



§ 
Cl) 
I:) 

~ s· 
~ 

~ 
8. 
~ a 
i 
~ 

0 
~ 
~ 
0 

~ 
::> 
5' 

I! 
~ 

~ :s. 
5 
~ 
~ 
Ill 
"0 

I~ 
c. 
3. 
;;; 
L 
c 
6 
0 

0 
~ 

to 
I ,_. 

N ,_. 

(/) 
0 
s:::: .., 
0 
(I) 

:E 
0 
0 
c. :e 
~ .., 
c. 
I 

("') 

-< c. 
~(I) 

..... 
co co 
.j::o. 

LOCATOR 

LAB SAMPLE NUMBER 
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3760 11 3430 10.8 5800 10.9 3540 II 5200 11.3 
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< 43.9 u < 43.2 u < 43.6 u < 44.2 u < 45.4 

8.9 0.1 7.4 0.1 8.3 0.1 9.4 0.1 12 0.1 

------------- I 
(1) Results prcS-C:nted here art Only those- Chemicals which were detected at least once at thts SWMO and have passed data review. 

I • Estimated value. 
R =Rejected value. 
U • Nondetected value. 

QUALooQualification 
RL • Reporting Limit. 
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(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

J ~ Estimoted value. 
R • Rejected value. 
U = Nondetected value. 

QUAL-Quolification 
RL • Reporting Limit. 
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7.9 2.2 8.8 2.2 II 2.2 11.1 4.4 11.1 2.2 
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(1) Results presented htlian: only those cheniicals which were detected at least once at this SWMU and have-p-assed data review. 

J = ESiimated value. 
R,... Rejected value. 
U = Nondetected value. 
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(I) ResultS. presented here arc only those chemicals which were detected at least once at this SWMUand have paSsed data review. 

J • Estimated value. 
R • Rejected value. 
U • Nondctccted value. 

QUAL=Qualification 
RL =Reporting Limit. 
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LOCATOR 

LAB SAMPLE NUMBER 

COLLECT DATE 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Vanadium 

Zinc 
'"0 TPH (mglkg) Ill c.c Total Petroleum Hydrocarbons en 
~ Water Quality (percent) 
0) 

0 Water .... 
~ 

0) 

CA1'1127-1271-00lS CAN!l7-1l71-0031 CAI'IIl7-ll71-0041 CANU7-1l71-0~1 

0311840007SA 031 I 840008SA 0312160010SA 031216001 lSA 

09/12193 09/12/93 09/13/93 09113/93 

Result RL QWII Result IU. Qual Result RL Quo! Result RL Quol 

5230 11.2 3430 11.1 2990 11.1 2840 11.3 

4 0.56 4.2 0.55 2.1 0.56 2.3 0.56 

4850 22.5 3730 22.1 4960 22.2 4400 22.6 

68.5 1.1 37.4 1.1 37 1.1 39.5 1.1 

6.6 4.5 4.5 4.4 3.7 4.4 J 3.6 4.5 

1580 561 925 553 987 555 1000 564 

0.48 1.1 J 0.62 1.1 1 < 1.1 u < 1.1 u 
19.8 1.1 14.5 1.1 16.3 1.1 I 5.7 1.1 

11.7 2.2 7.3 2.2 7.2 2.2 7.3 2.3 

< 44.9 u < 44.2 u < 44.4 u < 45.1 u 

II 0.1 9.6 0.1 10 0.1 II 0.1 

(I) Results presented here are only those chemicals which-were detected at least once at th~ SWMU and have passed data review. 

1 =Estimated value. 
R =Rejected value. 
U = Nondetectcd value. 

QUAL=Qualification 
RL =Reporting Limit. 

CJ) 
c: 
3 
3 
Ill 
~ 
0 .... 
n 
::r 
en 
3 c:;· 
Ill 
iii 
::0 

CJ) en -1 
:e'8 Ill 

0" 
S: ::+ a; 
c: en CJ1 
~ c.. 00 
)\) ..... 
....... 0 ~ .., 0" 

CJ) 
c: 
0" 
Ill 
c: 
;. 
(') 
en 
CJ) 

2. 
CJ) 
Ill 
3 

"2. 
en 
Ill 

il .. ... ---I~ 

.... 
= =' 
CD' en 



APPEIDIIB 

Table 58-2a 

Comparison of Maximum Detected Concentration with RBCs(1) 

SWMU 127 

Maximum 

Result RllC Detected 

Field ID Analyte mglkg mglkg Exceed RBC? 

CAN127-1275-0018 I, I, 1-Trichloroethane 0.0018 700 N 
CAN127-1275-0018 1.1-Dichloroethene 0.0019 0.1 N 

CAN127-1276-0000 I ,2-Dichloroethane 0.0019 0.8 N 

CAN127-1275-0018 I ,2-Dichloroethene h(total) 0.0013 200 N 

CANI27-l274-0058 1,2-Dichloropropane 0.013 30 N 

CANI27-1277-0000 2-Methylnaphthalene 0.25 NTF N 

CANI27-l275-0000 Acenaphthene 0.15 500 N 

CAN 127-1273-0002 Aluminum 11600 NTF N 

CAN127-1273-0000 Anthracene 0.048 2000 N 

CAN127-1275-0000 Antimony 7.8 3 y 

CANI27-127l-0002 Barium 971 600 y 

CANI27-1275-0018 Benzene 0.0012 2 N 

CAN127-1275-0000 Bcnzo(a)anthrarcne 8 0.07 y 

CAN127-ll75-0000 Benzo(a)pyrcne 8.6 0.01 y 

CAN127-1275-0000 Bcnzo(b)Duoranthenc 17 0.07 y 

CAN127-1275-0000 Benzo(g,h,i)perylene 5.1 NTF N 

CAN127-1274-0002 Beryllium 0.83 0.02 y 

CAN127-1271-0004 Butyl benzyl phthalate 0.11 2000 N 

CAN127-1272.0002 Cadmium 4.2 8 N 

CAN127-1275-0000 Carbazole 1.5 4 N 
CANI27-1275-0018 Carbon tetrachloride 0.0027 0.5 N 
CAN127-1275-0018 Chlorobenzene 0.0013 200 N 

CANI27-1273.0000 Chromium 16.9 40 N 
CAN127-l275-0000 Chrysene 14 2 y 

CAN 127-1274-0000 Cobalt 5.3 NTF N 

CANI27-1277-0058 Copper 54.9 300 N 

CANI27-127S-0018 Ethylbenzene 0.0013 800 N 
CAN127-127S-OOOO Fluoranthene 17 300 N 

CANI27-1275-0000 Fluorene 0.29 300 N 

CAN127-1275-0000 lnduo(t,2,3-cd)pyrene 5.1 0.04 y 

CANI27-1276-0000 Lead 48.2 soo N 

CAN127-1278-0000 Mercury 0.11 2 N 

CANI27-1274-0002 Nickel 12.4 200 N 

CAN127-1275-0000 Phenanthrene 8.1 NTF N 

CAN127-127S-OOOO Pyrenc 17 200 N 

CAN127-1272-0002 Silver 3.6 20 N 

CAN127-1275-0018 Tetrachloroethene 0.0029 I N 

CAN127-1276.0002 Thallium 0.14 6 N 

CAN127-1275-0008 Toluene 0.018 2000 N 

CANI27-1278-0008 Total Petroleum Hydrocarbons 170 1000 N 
CANI27-1275-0018 Trichloroethene 0.0023 6 N 

CANI27-1276-0000 Xylenes (total) 0.012 20000 N 

CANI27-1275-0000 Zinc 38.5 2000 N 

NTF =No Established EPA Toxicity Factor 

(I) All units in mg/kg 

(2) Risk-based concentration 

(3) EPA suggests 500-1.000 mglkg as allowable concentration for residential soils 

based on EPA's IUBK Lead Model (EPA 1990) 

{4) New Mexico recommended soil cleanup level for fuel contaminated soil. 

Note: Only metlas that exceeded background appear in this table 

Source: Woodward-Clyde, 1994 

Tables 
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~ ~ 
~ ~ 
~ ~ 
~ -Ill ~ ---- -···· ~ 
~ Sample Number 
~ CANI27- CANI27- CANI27- CANI27- CAN127- CANI27- CANI27· CANI27- CAN!27· CAN127· CAN127- CANI27-a 1271· 1212- 1273- 1273- 1274- 1274- 1275- 1275- 1276- 1276- 1277- 1277-
~ Chemical 0000 0000 0000 0002 0000 0002 0000 0002 0000 0002 0000 0002 
.;t Volatile Organics i' 1,2-Dichlorocthane 0.0029 U 0.0029 U 0.0026 U 0.0028 U 0.0028 U 0.0028 U 0.0026 U 0.0029 U 0.0019 J 0.0027 U 0.0027 U 0.0027 U 

1,2-Dichloropropane 0.0029 U 0.0029 U 0.0026 U 0.0028 U 0.0028 U 0.0028 U 0.0046 J 0.0029 U 0.0026 U 0.0027 U 0.0027 U 0.0027 U 
Toluene 0.0029 U 0.0029 U 0.012 0.0028 U 0.0023 J 0.0028 J 0.0052 0.0029 U 0.015 0.0027 U 0.0055 J 0.0038 J 
Xylenes (total) 0.0029 U 0.0029 U 0.0034 J 0.0028 U 0.0015 J 0.0028 U 0.0026 U 0.0029 U 0.012 0.0027 U 0.0059 0.0015 J 

C/J Semivolatile Organics ;:c g Acenaphthene 0.19 U 0.19 U 0.175 U 0.185 U 0.15 J 0.19 U 0.17 U 0.175 U (ii" 
.., Anthracene 0.19 U 0.19 U 0.048 J 0.185 U 0.7 U 0.19 U 0.17 U 0.175 U ~ 
(") Benzo(a)anthracene 0.19 U 0.19 U 0.51 0.083 J 8 0.19 U 0.16 J 0.19 J C') 
~ Benzo(a)pyrene 0.19 U 0.19 U 0.55 0.12 J 8.6 0.19 U 0.23 J 0. I 8 J :::r 

Benzo(b)fluoranthcne 0.19 U 0.19 U 0.96 0.27 J 17 0.19 U 0.41 0.39 AI 
:::iE Bcnzo(g,h,i)perylcnc 0.19 U 0.19 U 0.47 0.072 J 5.1 0.19 U 0.191 0.091 J iiJ 
0 ~ Carbazole 0.19 U 0.19 U 0.046 J 0.185 U 1.5 0.19 U 0.17 U 0.175 U C/J (") ";} 
0 C.C Chrysene 0.19 U 0.19 U 0.72 0.21 J 14 0.19 U 0.3 1 0.24 J :::iE en C" c. en Fluoranthene 0.19 u 0.19 u 1.5 0.3 1 11 0.19 u 0.57 0.47 s: .., CD 
::E ..Jo. Fluorene 0.19 U 0.19 U 0.175 U 0.185 U 0.29 J 0.19 U 0.17 U 0.175 U C t::i" 
~ O ldeno(1,2,3·cd)pyrene 0.19 U 0.19 U 0.39 0.068 1 5.1 0.19 U 0.16 J 0.093 J ..Jo. a ~ 

0 C. ...., 2·Methylnaphthalene 0.19 U 0.19 U 0.175 U 0.185 U 0.7 U 0.19 U 0.17 U 0.25 J N (5" • ii: 0 N Phenanthrene 0.19 U 0.19 U 0.57 0.12 J 8.1 0.19 U 0.21 J 0.19 1 .....,. ::;, ~ 
:g .:<" Pyrene 0.19 U 0.19 U 1.4 0.23 1 17 0.19 U 0.55 0.44 s ~ CJJ - ~ c 5 en Metals 3 'ii Aluminum 9270 7220 7650 11600 7490 9560 6530 8570 7170 I 1400 5640 8800 

3 1
a\ ~ Antimony 3.5 U 3.5 U 3.2 U 3.3 U 3.3 U 3.3 U 7.8 6.9 U 3.1 U 3.3 U 3.2 U 3.3 U 
a, co Cadmium 0.29 UJ 1.1 0.26 U 0.28 U 0.49 J 0.28 U 0.53 0.6 U 0.26 U 0.27 0.27 U 0.27 U . ~ 
~ -'=" Copper 8.9 7.3 6.8 7.9 8.5 8 25.9 5.9 6.3 8.4 7.1 9.9 '<; 
:if Lead 7.3 4.4 30.8 8 12.6 8.4 29.2 6.7 48.2 9.2 43.2 9.2 
~ Selenium 0.6 UJ 0.6 UJ 0.26 U1 0.6 U1 0.27 1 0.28 U1 0.26 U1 0.6 U1 0.26 UJ 0.27 UJ 0.27 UJ 0.06 U1 
~ Silver 0.69 J 0.68 1 0.5 U 0.6 U 0.6 U 0.6 U 0.5 U 1.15 U 0.5 U 0.6 U 0.43 1 0.47 J 
'?.. Thallium 1.2 U 0.6 UJ 0.26 U 0.13 1 0.28 U 0.28 U 0.26 U 0.29 UJ 0.26 U 0.14 1 0.21 U 0.27 U Ill 

~ ' I< TPH 23.1 U 93.2 66.8 21.8 U 253 J 22 U 344 23.1 U 80.5 21.6 U 44.1 21.6 U 
"' 0 

~ • • Mean soil concentration multiplied by BAF of 4.6 (Cd) and 12 (Se). 
;;:i R Rejected 
L 1 Estimated value below reporting limit or estimated based on data quality criteria 
~ U Non-detect, value shown is one·halfthe reporting limit 
0 

0 
~ .... 
~ = I =" ....... -N = ~ 0 



~ om !:; 
C') Benchmark .. 
Ctl CANI27- CAN127- Arithmetic Dietary ... 
~· 1278- 1278- Mean Level Z ;e Chemical 0000 0002 N (mg/kg) (mg/kg) Risk? Ill 
g Volatile Organics ,.. 
~ 1,2-Dichloroethane 0.0027 U 0.0027 U 14 0.003 312.5 -· CO 
~ 1,2-Dichloropropane 0.0027 U 0.0027 U 14 0.003 1000 
Ci. Toluene 0.0027 U 0.0027 U 14 0.005 12500 
~ Xylenes (total) 0.0027 U 0.0027 U 14 0.004 5000 
i-

Semivolatile Organics 
Acenaphthene 0.7 U 9 0.236 0.4 

CJ) Anthracene 0.7 U 9 0.283 5000 
o Benzo(a)anthracene 0.15 J 9 1.074 0.4 - ~ 
~ Benzo(a)pyrene 0.18 J 9 1.159 0.002 Possible ~ 
£ Benzo(b)fluoranthene 0.38 J 9 2.220 8 - C') 
• • Benzo(g,h,i)perylene 0.7 U 9 0.799 375 •• i 
:E Carbazole 0.7 U 9 0.372 250 •• iiJ -t 
g ~ Chrysene 0.26 J 9 1.811 12 •• CJ) a D1 
c. <g Fluoranthene 0.44 J 9 2.317 625 •• ~ ~ !2: 
~ ....., Fluorene 0. 7 U 9 0.252 625 -· C ji;j' ~ 
C. o Ideno(l,2,3-cd)pyrene 0.7 U 9 0.787 14.4 •• ~ ~ ~ 

2 O ;:; 2-Methylnaphthalene 0. 7 U 9 0.306 815 •• ~ g ~ 
~ '<" Phenanthrene 0.19 J 9 1.106 150 •• en 
§ C. Pyrene 0.36 J 9 2.283 375 -- c 
~ ~ 3 
~ ~ M~s 3 

1

~ ~ Aluminum 6790 8050 14 8267 1500 Possible ~ 
~ Antimony 3.2 U 3.3 U 14 3.9 16.5 
~ Cadmium 0.27 U 0.27 U 14 1.79** 10.5 
~ Copper 7.3 9.1 14 9.1 260 
i Lead 42.4 7.5 14 19.1 

1 
87.5 

~~ Selenium 0.27 U 0.6 UJ 14 4.8.. 5 
[ Silver 0.53 J 0.45 J 14 0.59 41 
~ Thallium 0.27 U 0.27 U 14 0.34 600 
N 
L 

~ TPH 21.2 U 21.8 U 14 75.6 241 
o * Between 0 and 2 feet deep 
~ **Mean soil concentration multiplied by BAF of 4.6 (Cd) and 12 (Se). -II 
~ R~~ m 
~ J Estimated value below reporting limit or estimated based on data quality criteria !! 
b;5 U Non-detect, value shown is one-half the reporting limit :J 
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LOCATOR 

LAB SAMPLE NUMBER 
COLLECT DATE 

Yolatilt Organiu (p.g/kg) 
Acetone 
Benzene 
Ethylbenzene 
Methylene chloride 
Toluene 
Xylencs (total) 

Stmlvoladle Organle.t (Jig/kg) 
Atenaphthenc 
Anthracene 
Bcnzo(a)anthracenc 
Benzo(a)py~ne 

Benzo(b)tluoranthcnc 
Benzo(g,h,i)perylcnc 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dlbenz(a,h)anthracene 
Fluoranthenc 
Fluo~ne 

lndeno{l,2,3-<:d)pyrene 
2-Mcthylnaphthalenc 

Naphthalene 
Phenanthrene 
Pyn:ne 

Metals (mglkg) 

Aluminum 
Anenic 
Barium 
Beryllium 

CAN127-l709-0000 

0398710011SA 
12/13/94 

CANll7-l709-0005 

039871 0009SA 
12/13/94 

CANll7-l709-0010 

0398710008SA 
12/13/94 

CAN127-l710-0000 

0398710005SA 
12/13194 

CAN127-2710-0005 

0398710003SA 
12/13194 

CAN127-2710-0010 
039871 0007SA 

12113194 
Re•ult RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qutl Result RL Qual 

5000 14000 
< 7000 u 

3900 7000 
< 7000 u 

14000 7000 
33000 7000 

< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 
< 37000 u 

4900 37000 
< 37000 u 
< 37000 u 
< 37000 u 

9240 

3 
638 
0.43 

11.2 

0.56 
1.1 

0.22 

7.3 
< 
< 
< 

< 
< 

< 
< 
< 

< 
< 

< 
< 
< 

< 
< 
< 
< 

< 
< 

< 

< 

< 

7350 

2.3 
866 
0.43 

12 
5.8 
5.8 
5.8 
5.8 
5.8 

381) 
380 
381) 
380 
381) 
381) 

380 
380 
380 
381) 

380 
380 
380 
380 
380 
380 
380 

23.1 

0.58 
2.3 
0.46 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

11 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

6950 

1.3 
1540 
0.4 

II 
5.7 
5.7 
5.7 
5.7 
5.1 

1500 14000 
u 3800 7200 
u 54000 7200 
u < 7200 u 
u 82000 7200 
u 260000 7200 

380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u < 38000 u 
380 u 40000 38000 
380 u 21000 38000 J 
380 u < 38000 u 
380 u < 38000 u 

22.8 
0.57 

2.3 
0.46 

11100 11.5 

2.4 0.58 
205 1.2 
0.55 0.23 

12 
< 
< 

< 
< 
< 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

, 4530 

1.6 

329 
< 

12 
5.9 
5.9 
5.9 
5.9 
5.9 

u 
u 
u 
u 
u 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

II 
< 
< 

< 
< 

< 

< 

< 
< 

< 
< 

< 
< 

< 

< 
< 

< 

< 

< 
< 
< 
< 
< 

4900 

0.88 
128 

58.8 
0.59 
5.9 
1.2 u 0.34 

II 
5.5 
5.5 
s.s 
s.s 
s.s 

u 
u 
u 
u 
u 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

II 
0.55 

1.1 
0.22 

C/J 
c 
3 
3 
Ill 
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~ a: 
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a:i ... ::;· -~ Ill 
~ -& ~ i en 
a. c 

i 3 
LOCATOR CAN1l7·17G9~000 CAN117-1709~GOS CAN1l7-l7G9-0010 CAN117-1710~000 CAN127-271G-0005 CANll7-l711>-001G 3 i D) en LAB SAMPLE NUMBER 0398710011SA 0398710009SA 0398710008SA 039871000SSA 0398710003SA 0398710007SA -< 0 COLLECT DATE 12113/94 12113/94 12113/94 12113194 12/13194 12113194 c 

Result Result RL Quol Result 0 .., RL Qual RL Qual Result RL Qual Result RL Qual Re!ult RL Qual .... 0 Metals (mgll<g), tan!. C') (I) 
Cadmium 0.64 0.56 < 1.2 u < 1.1 u < 0.58 u < 2.9 u < 0.55 u 0 

c Calcium 53500 22.4 204000 46.2 135000 45.5 20500 23 254000 118 75700 22 3 
::0 Chromium 11.3 1.1 4.4 2.3 4.6 2.3 10.5 1.2 < 5.9 u 3.9 1.1 "C 
en Cobalt 8 1.1 3.2 1.3 < 2.3 u 5.3 1.2 3 5.9 J 2.5 1.1 0 

c 
G) Copper 8.5 2.2 4.5 4.6 J 3 4.6 J 8.8 2.3 < 11.8 u 2.1 2.2 J ::s .., Iron 10800 11.2 5780 23.1 5300 22.8 10400 11.5 3560 58.8 4120 II c. (I) "0 Lead 6.4 0.56 J 3.9 0.58 J 3.5 0.51 J 7.6 0.58 J 3.1 0.59 J 3.3 en Ill -f 0.55 J D) ::s D) 

2220 22.4 3480 46.2 3490 :E c (I) CQ Magnesium 45.5 2000 23 3600 118 2520 22 
(I) C" .., (I) Manganese 340 1.1 80.1 2.3 47 2.3 1?4 1.2 36.5 5.9 60.8 1.1 s: - (5" 

:E N Nickel 10.5 4.5 6.9 9.2 J 4.9 9.1 J 9 4.6 6.5 23.5 J 5.5 4.4 c (I) 
U1 0 0 0 Powslum 1330 560 1330 1150 1730 1140 1920 576 735 2940 J 1300 550 ..II. - ()C) 

0 .... Sodium 560 \ISO u N (I) I 
0 < u < < . 1140 u < 576 u < 2940 u < 550 u c. w 
if: c. en ...... D) :e Thallium < 1.1 UJ < 1.2 UJ < 2.3 U1 < 1.2 UJ < 2.4 UJ < 1.1 UJ CD ::s m Vanadium u.s 1.1 15.3 2.3 12.9 2.3 19.8 1.2 11.1 5.9 11.7 1.1 0 D) 
'5 .., 

Zinc 25.2 2.2 14.2 4.6 12 4.6 25.4 2.3 9.8 11.8 J 10 2.2 "0 
::l c. ::r 5' TRPH (mg/l<g) 
"' C') D) 
~ Total Recoverable Petroleum Hydrocarbons < 44.8 u < 46.2 u < 45.5 u 11600 1150 < 47 u < 44 u Ill 

'" -< Results presented here ""'only tho!t chemicals which were detected at least once at this SWMU and have passed data review. 
(I) 

~ c. 
~ 

(I) -· --
~ 

J • Estimated value en < N 0 ~ 0 R • Rejected value D • Sample was diluted for analysis -~ 0 U • Nondetected value RL • Reporting Limit en -g_ 0 (I) Duplicate for preceding sample number. ., 
D) '0 I 

C' 3 ';;, 
n "C 
c. (5" 0 
!). 
;;J 

Ill 
L 
c: 
6 
0 

0 
;::: 
)> ... 
to = I =" _. -w CD 
0 Cl.l 
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-< c. 
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N 
0 
0 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (Jig/kg) 
Acetone 
Benzene 
Ethylbenzene 
Methylene chloride 
Toluene 
Xylenes (total) 

Scmlvolatllc Organics (Jig/kg) 
Aeenaphthenc 
Anthracene 
Benzo(a)anthraeene 
Bcnzo(a)pyrene 
Bcnzo(b)fluoranthenc 
Bcnzo(g,h,l)pcrylcne 
Bcnzo(k)fluoranthcne 
Carbazole 
Chrysene 
Dibcnz(a,h)anthracenc 
Fluoranthene 
Fluorene 
!ndeno(l,2,3-cd)pyn:ne 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrcnc 

Metals (mg/kg) 
Aluminum 
Arsenic 
Barium 
Beryllium 

CANll7-2711..0000 
0397370007SA 

12/09/94 

CAN127-27ll..OOOS 
0397370008SA 

CAN127-l711..0010 
0397370009SA 

12109/94 12109194 
Result RL Qual Result RL Qual Result RL Qual 
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1100 
1100 
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1600 
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2800 

< 
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2300 

11000 
2.4 

lOS 
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5.4 
5.4 
5.4 
S.4 
5.4 

360 
360 
360 

360 
360 
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360 
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360 
360 
360 
360 

10.8 
0.54 
1.1 

0.22 
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u 
u 
u 
u 
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u 
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< 
< 
< 
< 
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7000 
1.6 

1!6.2 
0.3 

11 
5.3 
5.3 
5.3 
S.3 
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350 
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u 
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u 
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u 
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u 

350 u 
350 Ul 
350 u 
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5.7 
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u 
u 
l 

u 
u 

u 
u 
u 

m u 
m w 
m u 
m u 
m u 
m u 
m u 
370 
370 
370 
370 
370 
370 
370 

22.7 
0.57 
2.3 
0.45 

u 
u 
u 
u 
u 
u 
u 

CAN127-l711..0015 
03973 700 I OSA 

12109194 

CAN127-2711..0020 
0397370011SA 

12109194 
Result RL Quel Result RL Qual 
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< 
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~ u 
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~5 u 
5~ u 
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370 u 
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370 UJ 
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370 u 
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370 u 
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~ II ~ .. ni ... :s· -~ a i -8. ~ ~ en a r::: LOCATOR CAN127-2711-00IIII CAN127-2711-0005 CAN127 -2711-0010 CAN127-2711-0015 CAN127-2711-0020 3 ~ LAB SAMPLE NUMBER 0397370007SA 0397370008SA 0397370009SA 039737001 OSA 0397370011SA 3 ~ en COLLECT DATE 12109194 12109194 12/09194 12109/94 12/09194 II) 

0 Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual -< r::: Mettls (mglkg} 0 .., -(') Cadmium < 0.54 u < 0.53 u < 1.1 u < 0.55 u < 0.56 u 0 en 
Calcium 19300 21.6 63300 21.1 161000 45.3 63500 22.2 57400 22.4 0 c Chromium IS.5 1.1 6.4 I. I 4.7 2.3 7.4 1.1 5.3 1.1 3 

:::0 Cobalt 3.4 1.1 2.1 1.1 2.5 2.3 3 1.1 3.3 1.1 "C 
0 en Copper ?.5 2.2 4.5 2.1 2.6 4.5 J 4.8 2.2 4.7 2.2 r::: G') Iron 9760 10.8 J 6140 10.6 J 5560 22.7 J 7640 11.1 J 5610 11.2 J ::I .., 
Q, !!!. "'0 Lead 83.9 5.4 4.5 0.53 4.1 0.57 6.9 0.55 6.2 0.56 en Ill -f ::I II) Magnesium 1980 2Ui 2070 21.1 4690 45.3 4600 .22.2 3890 22.4 

== 
c II) en CQ 
en C" .., en ManglllleSe 183 1.1 J 83.9 1.1 J 55.9 2.3 J Ill 1.1 J Ill 1.1 J 3: - en 

== 
ol::o. Nickel ~.1 4.3 6.3 4.2 8.5 9.1 J 8 4.4 7.2 4.5 c en 

CJI (') 0 0 Potassium 2030 541 1310 528 1600 1130 2620 554 2040 559 ..a. - (X) en I 0 0 - 541 u u I'IJ Q, (1.) f Q, 0) Sodium < < 528 < 113() u 248 SS4 J < 559 u ......, 
II) <D :e Thallium < 0.54 u < 0.53 u < 1.1 UJ < 1.1 UJ < 0.56 u ::I 

(]) 
0 II) Vanadium 17.8 1.1 12.5 1.1 13.5 2.3 15.4 
,., 

1.1 15.6 1.1 "'0 5 .., 
::> Q, Zinc 34.? 2.2 IS.l 2.1 !3.3 4.5 20.8 2.2 13.7 2.2 :::T 5' 

II) 
II> 0 ,'fJ TRPH (mglkg} Ill 
::> -< Total Recoverable Petroleum Hydrocarbon 130 43.3 < 42.2 u < 45.3 u < 44.3 u < 44.7 u en 
~ Q, -~ ~en Results presented henc are only those chemicals which wenc detected at least once at this SWMU and have passed data review. en (I) 

:5. I'IJ 0 5 0 J • Estimated value -~ 0 
en '0 0 R"' Rejected value D "' Sample was diluted for analysis it 
II) '0 U a Nondetectcd value RL • Reporting Limit I 

3 
0' 

';;, m Duplicate for preceding sample number. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organic:s {ltgikg) 
Acetone 
Benzene 
Ethyl benzene 
Methylene chloride 
Toluene 
Xylenes (total) 

Semivolatlle Organics (p.gikg) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
2-Mcthylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Metals (mgikg) 
Aluminum 
Arsenic 
Barium 
Beryllium 

CANll7-l711..()0lS 
0397370012SA 

12109/94 

CAN1l7-l711..0030 
0397370013SA 

12109/94 

CANll7-l711..003S 
0397740013SA 

12109/94 

CAN1l7·2711..0040 
0397740014SA 

12109/94 

CAN127-2711.{)050 
0397140015SA 

12/09194 

CAN127-2711-0060 
0397740016SA 

12109/94 
Result RL Qual Re•ult RL Qual Result RL Qual Result RL Qual Result RL Qual Re•ult RL Qual 
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5.6 u 1.6 
5.6 u < 
5.6 u < 
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370 UJ < 
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11.3 
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LOCATOR CANll7-l711-COl5 CAN1l7-l711-C030 CAN!l7-l711-C035 CAN127-2711-0040 CAN127-2711-C050 CAN127-2711-0060 3 ~ (/) LAB SAMPLE NUMBER 03973700!2SA 0397370013SA 0397740013SA 0397740014SA 0397740015SA 03917400 16SA L\1 

0 COLLECT DATE 12109194 12109194 12/09194 12/09194 12109194 12109194 -< c 
R~ult RL Qual R~ult RL Qual R~ult RL Qual Result RL Qual Result RL Qual Result RL Quat 0 .., 

0 -CD 
Metals (mglltg) 

0 Cadmium < 1.1 u < 0.56 u < 0.56 u < 0.55 u < 0.56 u < 0.56 u 0 c Calcium 190000 44.6 81300 22.6 30700 22.3 30400 21.9 64400 22.3 32400 22.2 3 :::0 Chromium 2.7 2.2 5.4 1.1 6.4 1.1 4.5 1.1 5.5 1.1 3.2 1.1 "C (/) Cobalt < 2.2 u I. I 1.1 1.3 1.1 1.7 1.1 2.3 1.1 1.4 1.1 0 
c G') Copper 1.6 4.5 J 1.8 2.3 J 2.1 2.2 J 2.1 2.2 J 2.2 2.2 2.1 2.2 J :s .., !ron 219() 22.3 J 459() 11.3 J 5200 11.2 4690 10.9 3930 11.1 3450 11.1 c. ~. "'C Lead 3 0.56 3.3 0.56 2.8 0.56 J 3.5 0.55 J 2.3 0.56 J 1.9 0.56 J (/) C/1 -1 :s L\1 

6810 :e c L\1 CD (,Q Magnesium 5440 44.6 6760 22.6 22.3 J 3670 21.9 5350 22.3 J 3520 22.2 J 
CD C" .., CD Manganese 15.7 2.2 l 36.5 1.1 J 40.7 1.1 50.9 1.1 46.3 1.1 35.8 1.1 s: .... en :e 0') Nickel 3.3 8.9 J 5.7 4.5 4.6 4.5 4 4.4 J 4.2 4.5 J 2 4.4 J c CD 

0'1 0 0 0 Potusium 842 1120 J 1250 564 1310 558 1180 S47 936 557 665 556 ..... .... 00 0 0 - N CD I Sodium < 1120 u < 564 u < 558 u < S47 u < 557 u < S56 u c. (,..,) f c. 0') ...... L\) <0 ~ Thallium < 1.1 UJ 0.16 0.56 J < 1.1 UJ < 1.1 UJ < 0.56 UJ < 0.56 UJ m :s 0 L\1 Vanadium 11.8 2.2 17.1 1.1 23.2 1.1 17 1.1 19.8 1.1 15.1 1.1 "' "'C 5" .., 
Zinc S.6 4.5 10.7 2.3 10.8 2.2 10.6 2.2 8.8 2.2 " c. 7.8 2.2 :::T 5' 

"' 0 TRPH (mglkg) 
L\1 ~ -< Total Recoverable Petroleum Hydrocarbo < 44.6 u < 45.1 u < 44.7 UJ < 43.8 UJ < 44.6 UJ < 44.4 UJ C/1 •, 
CD ~ c. Results presented h= are only those chemicals which were detected at least once at this SWMU and have passed data review. -"0 ~CD <;" 

(/) 
C1> :s. N J ., Estimated value 

2. 5" 0 R • Rejected value DR Sample was diluted for analysis ~ 0 -g_ 0 U ~ Nondetected value RL • Reporting Limit (/) "' ill Duplicate for preceding sample number. I L\1 "0 
0" 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatllt Organits ()lg/kg) 

Acetone 
4·Methyl·2·pentanone (MIBK) 
Methylene chloride 
Toluene 

Semivolat!le Organlts ()lg/kg) 

Anthracene 
Benzo(a)anthracene 
Ben:r.o(a)py~ne 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2·Ethylhexyl)phthalate 
Carbazole 
Chrysenc 
Dibcnz(a,h}anthracene 
Fluoranthene 
lndeno(l,2,3-cd)pyrenc 
Phenanthrene 
Pyrene 

Metals (mglkg) 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 

CAN127·1712-0000 
0397!30001SA 

12108194 

CAN117-l712.000S 
0397130002SA 

12108/94 

CAN127·2711-0010 
0397130003SA 

12/08/94 

CAN1l7·2712-0015 
0397130004SA 

12/08/94 

CAN127-2712·0020 
039713000SSA 

12/08/94 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
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6970 22.1 
2.3 0.55 
197 2.2 
0.57 0.44 
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1.8 0.56 
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0.64 0.45 
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LOCATOR CAN127-2712-0000 CAN127-2712-0005 CAN127-2712-0010 CAN127-l712-0015 CAN1l7-l712-0020 0 -LAB SAMPLE NUMBER 0397130001SA 0397130002SA 0397130003SA 0397130004SA 039713000SSA ("') 

COLLECT DATE 12108/94 12108/94 12/08/94 12108/94 12108194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

0 
3 

"ts 
Metals (mglkg}, cont. 

Lead 60.9 s.s J 6.4 1.1 J 3.9 0.54 J 4.2 0.55 J 3.8 0.56 
0 
c 
:;:, 

Magnesium 1880 21.9 3290 44.3 2640 21.7 2690 22 7850 45.1 

Manganese 167 1.1 J 99.2 2.2 J 62.9 1.1 J 65.8 1.1 1 61.5 2.3 

Nickel 7.5 4.4 8.8 8.9 J 5.3 4.3 5.3 4.4 4.8 9 

Potassium 2090 S48 1410 1110 1200 543 1230 551 2470 1130 

Thallium 0.16 o.ss 1 0.12 l.t 1 0.12 1.1 1 0.11 1.1 1 0.11 \.1 

Vanadium 11.5 1.1 1 17 2.2 J 12.5 1.1 J 10.9 1.1 1 15.7 2.3 

Zinc 41.1 2.2 18.3 4.4 9.6 2.2 9.9 2.2 16.4 4.5 

0. 
en 111 -1 
:: c Q) 

S: CD !2: 
c CD CD 

(') CJ1 
~ CD oo 
~ 0. lJ 

-· C" 
TRPH (mg/kg) 

:;:, 

Total Recoverable Petroleum Hydrocarbon 168 43.9 < 44.3 u < 43.4 u 48 44.1 293 45.1 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (11g/kg) 
Ac:ctone 
4-Methyi-2-pentanone (MIBK) 
Methylene chloride 
Toluene 

Scmlvolatllt Organics (Jig/kg) 

Anthracene 
Benzo(a)anthracene 
Ben:ro(a)pyrenc 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dlbenz(a,h)anthracene 
Fluoranthene 
lndeno( I ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Metals (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 

CANI27-27ll-0025 
0397130006SA 

12108/94 

CANI27-2712-0030 
0397130007SA 

12108194 

CANI27·2712-00JS 
0397130008SA 

12108/94 

CANI27·:Z71l-0040 
0397130009SA 

12108194 

CAN 127-2712-0050 
03971300IOSA 

12108194 

CANll7-27ll-0060 
0397130011SA 

12/08/94 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Quill Resull RL Qual 
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< 
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< 
< 
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< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

II U < 
II U < 
6 u < 

5.6 u < 

370 u < 
370 u < 
370 u < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 

II U < 
11 u < 
6.7 u < 
5.6 u < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 

12 u 
12 u 
5.8 u 
5.8 u 

ill u 
3~ u 
ill u 
ill u 
ill u 
3~ u 
ill u 
ill u 
3~ u 
ill u 
3~ u 
380 u 
3~ u 

6100 11.1 6870 11.3 5210 11.5 
2 0.56 1.8 0.56 1.3 0.58 

108 1.1 91.4 1.1 28.6 1.2 
0.21 0.22 0.32 0.23 0.15 0.23 

88400 22.2 66000 22.6 66700 23 
4.8 1.1 5.4 1.1 4.2 1.2 
2 1.1 2.2 1.1 I.S 1.2 

2.8 2.2 2.7 2.3 1.8 2.3 
4350 11.1 5080 11.3 3520 11.5 
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m u 
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1.5 1.1 
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5480 11.3 4600 11.2 
1.4 0.56 1.8 0.56 

59.9 1.1 28.4 1.1 
0.19 0.23 0.15 0.22 

51100 22.5 26900 22.3 
, 6.1 1.1 5.2 1.1 

2.7 1.1 1.2 1.1 
2.7 2.3 2.3 2.2 

4050 11.3 3700 11.2 
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LOCATOR CAN127-271l:.0025 CAN117-271l-0030 CAN117-1711.0035 CAN127-1712·0040 CAN1l7·271l·OOSO CAN1l7-27ll-0060 
LAB SAMPLE NUMBER 0397130006SA 0397130007SA 0397130008SA 0397!30009SA 0397130010SA 0397130011SA 

..... 
() 
0 COLLECT DATE 12/08194 12108194 12108194 12108194 12108/94 12108194 3 Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual "C 

Metals (mglkg) 
Lead 3.8 0.56 J 3.3 0.56 J 2.3 0.58 J 1.9 0.56 J 2.5 0.56 J 2 2.8 

0 
r::::: 
:::1 Magnesium 6090 22.2 5900 22.6 6920 23 9070 22.2 15000 22.5 10000 22.3 

Manganese 56.5 1.1 J 57.8 1.1 J 34.2 1.2 J 48.4 1.1 I 80.8 1.1 I 37.1 1.1 
Nickel S.7 4.4 5.9 4.5 3.9 4.6 J 4.5 4.4 4.3 4.S I 3.8 4.S 
Potassium 1640 556 1630 565 1040 j76 1040 555 1070 563 936 S58 
Thallium < 0.56 u < 0.56 u 0.12 0.58 1 < 0.56 u < 0.56 u < 0.56 u 
Vanadium 13.3 1.1 J 20.5 1.1 J 16.1 1.2 1 18.6 1.1 I 21.5 1.1 I 16 1.1 

2.2 12 2.3 8.1 2.3 2.2 Zinc 10.5 9.8 9.5 2.3 14 2.2 

c.. 
(J) Ill -1 
:E c 11.1 s: (I) !2: 
c CD' (I) 

(') CJ1 
..to. - co N (I) I 

""" C.. CN 
-· C" TRPH (mglkg) 
:::1 Total Recoverable Petroleum Hydrocarbo < 44.5 u < 45.2 u < 46 u 67.4 44.4 < 45.1 u < 44.6 u "'C Results presented here arc only those chemicals which were detected at least once lit this SWMU and have passed data review. :::r 
11.1 
Ill I • Estimated value (I) 

R- Rejected value D • Sample was diluted for analysis -U • Nondetccted nlue RL e Reporting Limit (J) 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (pg/kg) 
Aeetone 
4-Methyl-2-pentanone (MIBK) 
Methylene chloride 
Toluene 

Semlvolatlle Orgonlcs (llgikg) 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2·Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
lndeno( 1,2,3-cd)pyrcne 
Phenanthrene 
Pyrcne 

Metal• (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

CAN127 -2713-0000 
03973!000 ISA 

12109194 

CAN127-2713.()000 
0397380013SA 

12/09194 

CANll7·2713.()00S 
0397380002SA 

12/09194 

CANU7 ·2713.()0 10 
0397380003RA 

12109194 

CAN127-271J..a010 
0397380003SA 

12/09194 

CAN127-2713..001S 
03973 80004RA 

12109194 Result Rl. Qual Result Rl. Qual Result Rl. Qual Result Rl. Qual Result Rl. Qual Result Rl. Qual 
< 
< 

6.7 
1.3 

< 

95 
130 
310 
!00 
< 
< 

190 
43 

310 
88 
110 
260 

II 
II 
6.7 
5.5 

360 
360 
360 
360 
360 
780 
360 
360 
360 
360 
360 
360 
360 

14500 II 
2.6 o.ss 
170 1.1 

0.71 0.22 
41400 21.9 
12.9 1.1 
4.6 1.1 
8.5 2.2 

11500 II 

u 
u 

u 
J 
I 

u 
u 

< 
89 
110 
230 
< 
< 
< 

160 
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310 
< 

100 
260 

< 
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< 
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II 
II 

6.5 
5.5 

u 
u 
u 
u 

360 UJ < 360 UJ 
360 } 91 360 
360 ] 100 360 
360 } 250 360 } 
360 UJ < 360 VI 
360 U1 < 360 UI 
360 UJ < 360 UJ 
360 J ISO 360 
360 U1 < 360 UJ 
360 ] 310 360 } 
360 UJ < 360 UJ 
360 ] 100 360 
360 ] 250 360 

11700 10.9 
2.6 0.55 
176 1.1 
0.76 0.22 

40100 21.9 
I 1.6 1.1 
4.7 1.1 
8.6 2.2 

10900 109 
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370 UJ < 
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11 
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370 
370 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

370 UJ < lM U 
370 UJ < rn u 
370 UJ < 3M U 
370 UJ < 3M U 
370 UJ < rn u 

6930 22.4 
2.5 0.56 
253 2.2 
< 0.45 UJ 

135000 44.8 1 
11.7 2.2 

I 3 2.2 
5.6 4.5 

6410 22.4 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Metals (mglkg) 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Thallium 
Vanadium 
Zinc 

TRPH (mg/I<E) 

CANil7-l713~000 

0397380001SA 
12109/94 

Result RL Qual 

13.4 2.7 
2760 21.9 

187 1.1 
10.4 4.4 

2390 S48 
0.12 0.55 
20.8 1.1 
30.3 2.2 

CAN1l7-l713-0000 

0397380013SA 
12/09/94 

CANll?-2713~005 

0397380002SA 
12109194 

Result RL Qual Result RL Qual 

12.5 2.7 
2560 21.9 
200 1.1 
9.4 4.4 

2080 547 J 

< 0.55 u 
22 1.1 

26.4 2.2 

CAN127-2713-0010 

0397380003RA 
12109/94 

CAN1l7-l7l3~010 

0397380003SA 
12/09/94 

Result RL Qual Result RL Qual 

4.9 0.56 
2960 44.8 
84.6 2.2 

9 
1360 1120 

< 0.56 u 
16.1 2.2 
15.8 4.5 

Total Recoverable Petroleum Hydrocarbons 66.5 43.9 52.3 43.8 < . 44.8 U 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

J =Estimated value 
R • Rejected value D • Sample was diluted for analysis 
U • Nondetected value RL • Reporting Limit 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Or-ganics (Jtglkg} 

Acetone 
4-Methyl-2-pentllllone (MIBK) 
Methylene chloride 
Toluene 

Sem!volatlle Or-ganics (Jlcfk!l) 

Anthraoene 
Bcnzo(a)ll!lthrscene 
Benzo(a)pyrene 
Bcnzo(b)fluoranthene 
Benzo(g,h,i)perylcnc 
bis(2·Ethylhexyl}phthalate 
Carbazole 
Chrysene 
Dibcnz(a,h)llllthrsccnc 
Fluorsnthene 
Indcno(l ,2,3-ed)pyrene 
Phenanthrene 
Pyrene 

Metals (mglkg} 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

CAN127-2713..()015 
0397380004SA 

12/09194 
Result RL Qual 

< II U 
< II U 

< 6.3 u 
< 5.7 u 

< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 

4600 22.8 

1.8 
404 

0.39 

0.51 

2.3 
0.46 

218000 45.6 

3.2 2.3 

2.! 2.3 

2.3 4.6 

3720 22.8 

1 
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1.7 0.55 
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0.44 
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4.1 4.4 
6340 22.1 
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CAN127-2713..()025 
0397380006RA 
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Result RL Qual 

< 380 UJ 

< 380 UJ 
< 380 UJ 
< 380 UJ 

< 380 UJ 
< 380 UJ 
< 380 UJ 
< 380 UJ 

< 380 UJ 
< 380 UJ 
< 380 UJ 
< 380 UJ 
< 380 UJ 

CAN127-2713..()025 
0397380006SA 
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Result RL Qual 

< u u 
< 12 u 
< u u 
< ~8 u 
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< 380 u 
< 380 u 
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< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 
< 380 u 

14700 23.3 

2.3 0.58 
241 2.3 

0.51 0.47 

180000 46.5 

7.! 2.3 

2.1 2.3 

3.5 4.7 

80!0 23.3 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Metals (mglkg) 
Lead 
Magnesium 

"tt Manganese 
Cl 

Nickel (Q 
CD Potassium 
00 Thallium 
0 Vanadium .... 
co Zinc 

TRPH (mglkg) 
Total Recoverable Petroleum Hydrocarb 

CAN127·2713-001S CAN127-l713..0020 CAN127-l713-0020 CAN1l7-2713..002S CAN127·l713-002S 
0397380004SA 0397380005RA 03973 80005SA 0397380006RA 03973 80006SA 

12/09194 12/09194 12/09194 12/09194 12/09194 
Result RL Qual Result RL Qual Result RL Quat Result RL Qual Result RL Qual 

3.8 0.57 1 4.9 o.ss 1 4.4 0.58 
4300 45.6 4560 44.2 12600 46.5 
46.5 2.3 1 89.2 2.2 1 49.7 2.3 
6.5 9.1 J 5.4 8.8 J 9.2 9.3 

1230 1140 1 1990 1110 1 3230 1160 
< 1.1 UJ < 0.55 u < 1.2 UJ 

12.5 2.3 16.3 2.2 22.2 2.3 
10 4.6 J 16.2 4.4 J 19.4 4.7 

< 45.6 u < 44.2 u < 46.5 u 
Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

1 = Estimated value 
R .. Rejected value D • Sample was diluted for analysis 
U • Nondetected value RL • Reporting Limit 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volallle Organl<s ()1g/kg) 
Acetone 
2-Butanonc (MEl<) 
Melhylene chlorlde 
Toluene 

Semlvolarlle Organics (J1l:lkg) 
Anlhraccne 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g,h,l)perylene 
Benzo(k)nuoranlhene 
bls(2·EthylhexyQphthalatc 
Carbazole 
Chryscne 
DI-n-butyl phlhalate 
Dibenz(a,h)anlhracene 
Fluoranthcne 
lndcno(l,2,3-cd)pyrcne 
Phenanthrene 
Pyrene 

Metals (mglkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

CAN127-2713-0030 
0397380007RA 

12109194 

CAN1l7·l713-0030 
0397380007SA 

12109/9~ 

CAN127-2713-0035 
0397380008RA 

12109/94 

CAN127·2713-0035 
0397380008SA 

12/09194 

CAN127-2713-0040 
0397380009RA 

12/09194 
Result RL Qual Result RL Qual Re<ult RL Quo! Result RL Qual Result RL Qual 

< 
< 
< 
< 
< 
< 
< 
< 
< 
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< 
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< 
< 
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370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 

370 UJ 
370 UJ 

370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 

< 
< 
< 
1.6 

< 
< 
< 
< 
< 
< 
< 
< 
< 

77 
< 
< 
< 
< 
< 

8550 

< 
1.9 
290 
0.5 

II 
II 
5.1 

5.6 

370 
370 
370 
370 
370 
370 
950 
370 
370 
370 
370 
370 
370 
370 
370 

22.4 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 

13.4 UJ 
0.56 
2.2 
0.45 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 Ul 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 

< 
< 
< 

9 

< 

< 
< 

< 
< 
< 
< 
< 
< 
58 
< 

< 
< 
< 
< 

7010 
< 

1.4 
445 

0.25 

II 
II 
5.1 
5.1 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

380 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 

23 1 
13.8 UJ 
0.57 
23 

0.46 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

370 UJ 
370 Ul 
370 UJ 

370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 Ul 
370 UJ 

CAN127-2713·0040 
0397380009SA 

12109/94 
Result RL Qual 

5.6 II J 
< II U 
< 5.6 u 
< 5.6 u 

< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 

6710 11.1 

< 6.7 UJ 
1.4 0.56 

62.3 1.1 
0.32 0.22 
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LOcATOR-

LAB SAMPLE NUMBER 

COLLECT DATE 

Metals (mg!kg), conL 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

"'C Lead 
II) 

Magnesium (Q 
~ Manganese 

N Nickel 

0 Potassium .... Sodium 
00 Thallium 

Vanadium 

Zinc 
TRPH (mglkg) 

Total Recoverable Petroleum Hydrocamons 

CAN1l7·l713-0030 CAN!l7·l713-0030 CANll?-2713-0035 CAN127-27!3-0035 CAN127-271J.0040 

0397380007RA 0397380007SA 0397380008RA 0397380008SA 0397380009RA 

12/09194 12109194 12/09194 12109194 12109194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

186000 44.8 J 149000 45.9 1 

8.8 2.2 J 4.4 2.3 1 

2.2 2.2 1 1.2 2.3 J 

4.6 4.5 J 2 4.6 J 

5670 22.4 1 4510 23 1 

3 0.56 J 3 0.57 J 

6630 44.8 6520 45.9 

38.7 2.2 1 36.3 2.3 1 

6.9 9 1 3.7 9.2 1 

1730 1120 1 1250 1150 1 

521 1120 J < 1\50 u 
< 1.1 UJ < 0.57 u 

19.3 2.2 18 2.3 
13.1 4.5 J 10.1 4.6 1 

47.1 44.8 < 45.9 u 
Results !>"'Sented here are only those chemicals which we"' detected at least once at this SWMU and have passed data review. 

J D Estimated value 
R • Rejected value D • Sample was diluted for analysis 

U • Nondetected value RL • Reporting Limit 

CAN!27-2713-0040 
0397380009SA 

12109194 
Result RL Qual 

30900 22.2 
7.2 1.1 

1.9 l.l 

2.1 2.2 
5290 11.1 
2.9 0.56 

4540 22.2 
47.2 l.l 
4.3 4.4 J 

1270 556 1 

< 556 u 
< 0.56 u 

18.9 1.1 
11.1 2.2 

< 44.5 
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s· -~ LOCATOR CAN127-l713-00SO CANll7-2713-00SO CAN1l7-l713-0060 CAN1l7·l713-0060 Ill 

~ LABSAMPLENUMBER 0397380010RA 0397380010SA 0397380011RA 0397380011SA ~ a. COLLECT DATE 12109/94 12109/94 12109/94 12109/94 

I Result RL Quat Result RL Qual Result RL Qual Result RL Quat en 
c 

a Volatile Organics (JJ.g!kg) 3 

~ Acetone 3.1 11 I 25 II 3 

~ 
I» 

en 2-Butanone (MEK) < 11 u 6.2 II I -< 
0 
c Methylene chloride < 5.7 u < . 5.6 u 0 
.., -0 Toluene < 5.7 u < 5.6 u 0 
CD 0 

Semlvolatlle Organics (Jtg/kg) 3 
c Anthracene < 370 UI < 370 u < 370 UI < 370 u "C 

::0 
Benzo(a)anthraeene 370 UJ 

0 

en < < 370 u < 370 UI < 370 u c 

G) Benzo(a)pyrene < 370 UI < 370 u < 370 UI < 370 u ::I 
0.. .., en Ul -4 

~. "C Benzo(b)fluoranthene < 370 UJ < 370 u < 370 UI < 370 u 
::I I» Benzo(g,h,i)perylene < 370 UJ < 370 u < 370 UI 370 u :E c §. 
CD CQ 

< 3: CD -.., CD - CD 
:E w Benzo(k)fluoranthene < 370 UI < 370 u < 370 UI < 370 u c ~ CJ1 

bis(2·Ethylhexyl)phthalate 370 UJ 600 u 370 ~ - 00 
0 0 < < < UJ < 590 u N CD I 

0 0 - Carbazole 
....... 0.. w 

:.> 0.. 00 < 370 UJ < 370 u < 370 UJ < 370 u -· 0 
;:: :E 

::I 
<D Chrysene < 370 UJ < 370 u < 370 UJ 370 u 
0> 

< 
0 I» 
"' 

"C 
5 

.., 
Di-n-butyl phthalate < 370 UJ < 370 u < 370 UJ < 370 u :::r 

:> 0.. 
5' 

I» 

"' 0 Dibenz( a,h)anthracene < 370 UJ < 370 u < 370 UJ < 370 u Ul 
~ 
I -< Fluoranthene 370 UJ 370 u 370 

CD 

~ 
< < < UJ < 370 u 

0.. -
" .!D lndeno(1 ,2,3 -cd)pyrene < 370 UJ < 370 u < 370 UJ < 370 u en 
~ 
< N Phenanthrene 370 UI 370 u 370 UJ 370 u 0 

5 0 
< < < < -

~ 0 Pyrene < 370 UJ < 370 u < 370 UI < 370 u en 
'?. 0 I» 

"' 
I 

" Metals (mglkg) 3 
rr 

11:, Aluminum 5550 11.3 I 5450 11.1 J "C 
n a> 
i:L 
0 Antimony < 6.8 U1 < 6.7 UJ Ul 

?: 
~ Arsenic 1.9 0.57 1.8 0.56 
c: 
b Barium 23.8 l.l J 132 1.1 I 
0 

0 Beryllium 0.29 0.23 I 0.28 0.22 I 
;:: 
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to =' 
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LOCATOR CAN127-2713-0050 CANll7-2713-0050 CAN127-2713-0060 CAN127-2713-0060 
LAB SAMPLE NUMBER 0397380010RA 0397380010SA 0397380011RA 0397380011SA 
COLLECT DATE 12/09/94 12/09/94 12/09/94 12/09/94 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Metals (mglkg) 

Calcium 39800 22.7 I 53600 22.2 I 
Chromium 6.1 1.1 I 13.4 1.1 I 
Cobalt 1.4 1.1 I 2.2 1.1 I 
Copper 2.7 2.3 I 9.3 2.2 I 
Iron 4390 11.3 I 6110 11.1 J 
Lead 3.2 0.57 1 3.1 0.56 J 
Magnesium 6500 22.7 4910 22.2 
Manganese 48.2 1.1 J 75.4 1.1 1 
Nickel 4.2 4.5 1 6.1 4.4 
Potassium 1110 566 1 1110 555 1 
Sodium < 566 u < 555 u 
Thallium < 0.57 u < 0.56 u 
Vanadium 21.6 1.1 20.2 1.1 
Zinc 9.9 2.3 1 9.6 2.2 J 

TRPH (mg/kg) 

Total Recoverable Petroleum Hydrocarbons 47.9 45.3 < 44.4 u 
Results presented here are only those chemicals which were detected at least once at this SWMU and 
have passed data review . 
1 • Estimated value 
R • Rejected value D =Sample was diluted for analysis 
U = Nondetected value RL • Reporting Limit 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Voll!lle Organics (llglkg) 
Acetone 
2-Butanone (MEK) 
Methylene chloride 
Toluene 

Semlvolatllc Organics (11glkg) 

Anthracene 
Bcnzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b )fl uoranthenc 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthcnc 
bls(2·Ethylhexyl)phthalate 
Carbazole 
Chryscne 
Di-n-butyl phthalate 
Dibenz(a,h)anthracene 
Fluoranthene 
lndeno( 1,2,3-cd)pyrcne 
Phenanthrene 
Pyrene 

Metals (mgfkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

CAN127·2714-0000 
0396880006SA 

12107194 

CAN127-2714-000S 
0396880008SA 

12/07194 

CAN127·2714.0010 
0396880009SA 

12107194 

CAN127-l714-001S 
0396880010SA 

12107194 

CAN 127 ·2714-0020 
0396880011SA 

12107194 

CAN117·2714.002S 
0396880012SA 

12107194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 
< 
< 
< 

52 
450 
640 
750 
340 
800 
450 
100 
820 
< 

ISO 
1400 
360 
570 
1300 

7050 
< 
1.9 

92.4 
0.39 

11 
5.6 
5.6 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

u 
u 
u 
u 

< 
< 

4.4 
< 

< 
96 
140 
ISO 
90 
170 
300 
< 

170 
u. < 

43 
330 
94 

160 
290 

11.2 9210 
6.7 UJ < 
0.56 2 
1.1 J 96.1 

0.22 0.51 
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360 
360 
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37 
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290 
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< 
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< 
41 

10.9 6200 
6.5 UJ < 
0.54 J 1.3 
1.1 I 161 

0.22 0.35 
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11 
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u 
u 
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u 
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< 
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4.2 
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< 
< 

u < 
J < 
u < 
u < 
J 290 
u < 
u < 
u < 
u < 
J < 

u < 
u < 

< 

21.8 6230 
13.1 UJ < 
0.54 1.3 
2.2 1 liS 
0.44 J 0.35 
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< 
< 

< 
< 

u < 
u < 
u < 
u < 
J 310 
u < 
u < 
u < 
u < 

u < 
u < 
u < 
u < 

10.8 7840 
6.5 UJ 4.6 

0.54 1 I 1.4 
1.1 J 18.5 

0.22 0.5 

11 
II 
s.s 
s.s 

360 
360 
360 
360 
360 
360 
360 
360 
360 
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360 
360 
360 
360 
360 

u 
u 
u 
u 

u 
u 

< 
1.3 
< 
< 

< 
< 

u < 
u < 
u < 
u < 
J 550 
u < 
u < 
u < 
u < 

u < 

u < 
u < 

u < 

II 4610 
6.6 UJ < 

0.55 J 0.84 
1.1 J 119 
0.22 < 

II 
II 
5.5 
s.s 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

22.1 

u 

u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

13.3 UJ 

o.ss 
2.2 
0.44 u 
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LOCATOR CAN1l7-l714-0000 CAN127-l714-000S CAN1l7-l714-0010 CAN127-l714-0015 CAN127-2714-0020 CANll7-l714-002S 
LAB SAMPLE NUMBER 0396880006SA 0396880008SA 0396880009SA 0396880010SA 0396880011SA 0396880012SA 
COLLECT DATE 12107/94 12/07/94 12/07/94 12107/94 12107/94 12107194 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Metal! (mg!kg) 

Calcium 18100 22.4 23600 21.7 135000 43.6 52600 21.6 69200 22.1 206000 44.2 
Chromium 9.2 1.1 11.9 1.1 3.7 2.2 5.5 1.1 6.4 1.1 5.8 2.2 
Cobalt 2.9 1.1 3.6 1.1 < 2.2 u 2.2 1.1 3.1 1.1 < 2.2 u 
Copper 6.8 2.2 8.3 2.2 3.7 4.4 ' 2.8 2.2 s 2.2 8.8 4.4 
Iron 7130 11.2 8550 10.9 4450 21.8 5640 10.8 6510 11 4210 22.1 
Lead < R < R < R < R < R < R 
Magnesium 1470 22.4 1950 21.7 2780 43.6 2790 21.6 3840 22.1 5030 44.2 
Manganese 160 1.1 172 1.1 61.7 2.2 94.3 1.1 117 1.1 30.8 2.2 
Nickel 6.7 4.5 8.6 4.3 4.7 8.7 ' 5.1 4.3 7 4.4 3.9 8.8 J 
Powsium 1790 560 1830 543 1140 1090 1630 540 2040 552 959 1110 J 
Sodium < 560 u < 543 u < 1090 u < 540 u < 552 u < 1110 u 
Thallium < 0.56 u 0.11 0.54 l < 0.54 u < 0.54 u < o.ss u 0.38 o.ss J 
Vanadium 13.4 l.1 IS.! 1.1 9.4 2.2 14.5 1.1 14.4 1.1 9.3 2.2 
Zinc 31.5 2.2 25.5 2.2 11.9 4.4 IJJ 2.2 16.7 2.2 10.3 4.4 

TRPH (mglkg) 

Total Reooverable Petroleum Hydrocar < 44.8 u 69.4 43.4 < 43.6 u < 43.2 u < 44.2 u < 44.2 u 
Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

J • Estimated value. 
R • Rejected value. 0 .. Semple was diluted for analysis. 
U • Nondetected value. RL • Reporting Limit. 

(A 
c 
3 
3 
IU 

-< 
0 .... 
C') 
0 
3 

"C 
0 
c 
::::s 
0.. 

(A Ill 

:E c 
(1) s:: -c: (1) 
(") 

~ -N (1) 
0.. ...... 
::::s 

""C 
::T 
IU 
Ill 
(1) 

(A 
0 -
(A 
IU 
3 

"C 
Ci) 
Ill 

-1 
IU 
C' 
(1) 

U1 
()Q 

w 
(") 

II .. ... -1:1 

.~ 

.... = =' CD' en 



~ 
C) 
a; 
::;· 
~ 

~ 
8. 
~ a. 
~ 
~ 

0 

I 
~ 

I! 
@' 

l 
~ 
~ ., 
"0 

I~ 
0 
c. 

~ 
"' L 
c g 
0 
~ 

t:O 
I ....... 
~ 
\0 

(/) 
0 
r::: .., 
0 
(!) 

c 
~ 
G) .., 
~. "'C 
:::l Cl 
(!) co 
.., (!) 

:E """ 0 0 
0 ..... 
c. 00 
:E 
Cl .., 
c. 
(") 

-< c. 
~(!) 

N 
0 
0 
0 

LOCATOR 

LAB SAMPLE NUMBER 

COLLEcr DATE 

Volatile Organics (ltg/kg) 

Acetone 
2-Butt.none (MEK) 

Methylene chloride 

Toluene 
Semlvolatlle Organics (p.glkg) 

Anthra«ne 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Bei!Zo(b)fluoranthene 

Bcnzo(g,h,i)pcrylene 

Benzo(k)fluoranthenc 

bis(2-Ethylhcxyl)phthalatc 

Carbazole 
Chrysene 
Di-n-butyl phthalate 

Dibenz(a,h)anthracene 

Fl uoranthene 
lndeno(l ,2.3 -ed)pyrcne 

Phenanthrene 

Pyrcne 

Metals (mg/kg) 
Aluminum 
Antimony 

Arsenic 

Barium 
Beryllium 

CAN127·2714-00JO 

0396880013SA 

CAN127·2714-00JS 

03%880014SA 

CAN127-2714-0040 

0396880015SA 
CAN 127-2714-0050 

03968800 16SA 
CAN127-2714-0060 

03968800!7SA 

12/07/94 12/07/94 12107/94 12107/94 12107/94 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

270 
< 
< 

< 
< 

< 
< 
< 
< 

6230 
< 

1.1 
92.2 
0.2 

II U < 

11 u < 

s.s u < 
s.s u < 

360 u < 
360 u < 
360 u < 
360 u < 

360 u < 
360 u < 
360 J 710 

360 u < 
360 u < 
360 u < 

360 u < 

360 u < 
360 u < 
360 u < 

360 u < 

II 6000 

6.6 UJ < 
0.55 J 0.77 

1.1 J 90.3 

0.22 J 0.17 

13 u < 

11 u < 
s.s u < 

s.s u < 

360 u < 
360 u < 
360 u < 

360 u < 

360 u < 
360 u < 

360 550 

360 u < 

360 u < 

360 u < 
360 u < 

360 u < 

360 u < 
360 u < 

360 u < 

II 5460 

6.6 UJ < 

0.5S J 0.98 

1.1 J 26.7 

0.22 J 0.16 

11 
11 
5.4 
5.4 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

360 
360 
360 
360 

10.9 

6.5 
0.54 
1.1 

0.22 

u < 
u < 

< 
u < 

u < 

u < 

u < 
u < 

u < 

u < 

830 
u < 
u < 

u < 
u < 
u < 

u < 
u < 

u < 

4980 
u < 

0.9 
97.8 
0.17 

11 u < 

II U < 
5.4 u < 

5.4 u < 

360 u < 

360 u < 

360 u < 
360 u < 

360 u < 

360 u < 
360 640 
360 u < 

360 u < 

360 u < 
360 u < 

360 u < 

360 u < 
360 u < 

360 u < 

10.9 4500 

6.5 UJ < 

0.54 J l.3 

1.1 J 23.8 

0.22 J 0.19 

11 u 
ll u 
5.4 u 
5.4 u 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 
350 u 
350 u 
350 u 
350 u 
350 u 
350 U 

350 u 
350 U 

10.7 

6.4 UJ 
0.54 
1.1 

0.21 
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c a. 
3 ~ LOCATOR CAN127-l714-00JO CANll7-2714.0035 CAN1l7·2714-0040 CAN127-2714-0050 CAN1l7-2714-0060 3 ~ (/) LAB SAMPLE NUMBER 0396880013SA 0396880014SA 039688001SSA 03968800 16SA 0396880017SA D) 

0 COLLECf DATE 12107194 12107194 12107194 12/07/94 12107194 ~ c 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Re!ult RL Qual 0 .., ..... (') 

Metals (mglkg) ("') (I) 

Calcium 104000 22.1 50300 22.1 49300 21.8 38400 21.8 18300 21.5 0 
c: Chromium 5.2 1.1 1.4 1.1 6.6 1.1 6.3 1.1 4.5 1.1 3 

"C ;;o 
Cobalt 1.3 1.1 I 1.1 1 1.3 1.1 1.6 1.1 2.2 1.1 0 (/) 

c G') Copper 2.6 2.2 7.4 2.2 6.5 2.2 3.3 2.2 1.7 2.1 ] ::::J .., !ton 4080 II 4690 II 4500 10.9 4260 10.9 4150 10.7 c. ~. "U Lead < R 3.1 1.1 R R R R (/) Ill -1 < < < D) ::::J D) 

:E c (I) tC Magnesium 8130 22.1 7920 22.1 7530 11.8 mo 21.8 3610 21.5 (I) 2:: .., (I) Manganese 33.7 1.1 37 1.1 49.5 1.1 so.s 1.1 58.2 1.1 3: - (I) :E c: (I) 00 Nickel 4.4 4.4 4.8 4.4 5.1 4.4 3.1 4.4 ] 3.3 43 ] (') CJ1 - 00 0 0 ~ (I) 0 0 ..... Potassium 1110 552 1110 552 1030 545 949 545 908 537 1'1.) c. ll f c. 00 Sodium < 552 u < 552 u < 545 u < 545 u < 531 u ...... (') 
"' == ::::J en Thallium 0.21 0.55 J 0.18 1.1 J < 0.54 u < 1.1 J < 0.54 u 0 D) N 

"U 5" .., 
Vanadium 13.9 1.1 16.7 1.1 16.7 1.1 18.9 l.l 15.9 1.1 " c. :::r 5' 
Zinc 9.9 2.2 10.6 2.2 10.4 2.2 10.5 2.2 8.9 2.1 D) "" ("') ~ Ill I -< TRPH(mg/kg) (I) 

~ c. Total Recoverable Petroleum Hydrocarb < 44.2 u 182 44.2 50.9 43.6 83.6 43.6 < 43 u "0 v(l) ;§" Results presented here an: only those chemicals which were detected at least once at this SWMU and have passed data review. (/) < 1'1.) 
0 5 -. 

0 -~ 0 1 • Estimated value. 
(/) :::. 0 

Q) R • Rejected value. D • Smnplc was diluted for analysis. I D) "0 

3 I~ U • Non detected value. RL • Reporting Limit 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Orgulcs {Jlglkg) 
Acetone 
Methylene chloride 
Toluene 

Semlvolatile Organics (Jig/kg) 
Anthracene 
Benzo(a)llnthracene 
Bcnzo(a)pyrcnc 
Benzo(b)fluoranthene 
Benzo(g,h,i)pttylene 
Benzo(k)fluoranthene 
Benzoic acid 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Diethyl phthalate 
Fluoranthene 
!ndeno( 1 ,2,3-cd) pyrenc 
Phenanthrene 
Pyrene 

Mellis (mg/kg) 

Aluminum 
Arsenic 
Barium 
Beryllium 

CAN127-2115-0000 
0396S60001SA 

12107/94 

CAN127-2715-000S 
0396860002SA 

12/07194 

CAN127-271S-0010 
OJ96860003SA 

12107/94 

CAN127-1715-2762\l,. CANl27-l715-00IS 
0396860011SA 0396860004SA 

12107/94 12107/94 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 
< 
< 

< 
260 
400 
420 
270 
470 
48 
44 
45 
46 
< 
< 
< 
< 

860 
260 
380 
710 

7730 
2.1 
93 

0.44 

11 u 
5.5 u 
s.s u 

360 u 
360 J 
360 
360 
360 
360 
1800 
360 
360 J 
360 J 

360 u 
360 u 
360 u 
360 u 
360 
360 
360 
360 

11 
0.55 
1.1 

0.22 
] 

< 
< 
< 

< 
< 
43 
74 
< 
< 
< 
< 
< 
59 
< 
64 
< 
< 

110 
< 
53 
77 

7500 
1.7 
152 
0.34 

11 u 
5.3 u 
5.3 u 

350 u 
350 u 
350 1 
350 
350 u 
350 u 
1700 u 
350 u 
350 u 
350 1 
350 u 
350 
350 u 
350 u 
350 1 
350 

350 
350 

21.2 
0.53 
2.1 

0.42 

u 
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< 
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< 
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< 
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7090 
2.2 
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0.38 
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s.s u 
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360 u 
360 u 
1700 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 
360 
360 

10.9 
0.55 
1.1 

0.22 

u 
u 
u 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
44 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

5760 
1.6 
162 
0.3 

16 
5.4 
5.4 

360 
360 
360 
360 
360 
360 
1700 
360 
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360 
360 
360 
360 
360 
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10.8 
0.54 

1.1 
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~ en ~ c a 3 
~ LOCATOR CAN127-2715-0000 CAN127-2715-000S CAN127-2715-0010 CAN127-271S-2762lll CAN127-:Z715-0015 3 
~ en LAB SAMPLE NUMBER 0396860001SA 0396860002SA 0396860003SA 0396860011SA 0396860004SA S» 

0 COLLECT DATE 12107194 12107/94 12/07/94 12/07/94 12107/94 -< c Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 0 
""' .... n Mttals (mglkg), cont. (") CD 

Cadmium < 0.55 u 0.77 1.1 J < 0.55 u < 0.54 u < o.ss u 0 
c Calcium 17800 22 141000 42.5 73600 21.8 78200 21.6 100000 22.1 3 
;;a Chromium 9.2 1.1 1 6.9 2.1 1 6.4 1.1 1 

"C 
5 1.1 J 4.7 1.1 1 0 en Cobalt 3 1.1 2.1 2.1 2.8 1.1 2.4 1.1 1.7 1.1 c 

G') 7.1 2.2 S.l 4.2 2.2 2.2 
::::J 

""' 
Copper 4.1 3.4 2.5 2.2 0.. 

CD "C Iron 7840 11 6140 21.2 5720 10.9 4730 10.8 4800 II en Ill -4 
::::J S» :E c S» 

Lead 36.4 5.5 7.6 5.3 S.! o.ss 4.8 0.54 3.9 o.ss C" CD (Q s: CD CD ""' CD Magnesium mo 22 1 2420 42.5 1 2940 21.8 J 2580 21.6 J 3080 22.1 J -:E N 115 77.6 1.1 c CD (JI Manganese 1.1 2.1 85.6 70.3 1.1 68 1.1 n 
0 0 5.6 ~ - 00 Nickel 7.2 4.4 8.5 J 6.2 4.4 5.1 4.3 5.5 4.4 N CD I 

0 0 .... 0.. w 
i: 0.. 00 Potassium 1830 550 1310 1060 1540 546 1220 540 1460 552 ....... 0.. 
<D ::E Selenium 0.25 1.1 J < R < R < R < R ::::J Ol 
0 S» 0.3 0.2 0.55 "C "' Thallium 0.55 1 0.53 1 0.13 1 0.13 0.54 1 0.13 0.55 1 5 ""' " 0.. Vanadium 14.5 1.1 13.7 2.1 15.2 1.1 12.7 1.1 13.5 1.1 

:::r S' S» "' (") 
~ Zinc 30 2.2 17 4.2 14.8 2.2 12.6 2.2 12.3 2.2 Ill 

I:> -< CD 
@' 0.. TRPH (mglkg) -u ~CD Total Recoverable Petroleum Hydrocarbo 80.8 44 < 42.5 u < 43.6 u < 43.2 u < 44.2 u en ;§" 
< N Results presented here arc only those chemicals which were detected at least once at this SWMU and have passed data review. 0 
~ 0 
@' 0 en ~ 0 J =Estimated value 
Q) I S» u R "'Rejected value D =Sample was diluted for analysis 3 I~ U .. Nondctected value RL • Reporting Limit "C 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECf DATE 

Volatile Organ In (Jig/kg) 
Acetone 
Methylene chloride 
Toluene 

Semlvolatfle Organlc.s (Jig/kg) 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pY"'n• 
Bcnzo(b)fluoranthene 
Benzo(g,h,i)pcrylene 
Benzo(k)fluoranthene 
Benzol c acid 
bis(2-Ethylhcxyl)phthalatc 
Carbazole 
Chryscne 
Di-n-butyl phthalate 
Dl-n-octyl phthalate 
Dibcnz(a,h)anthracenc 
Diethyl phthalate 
Fluoranthene 
lndeno(l,2,3-cd)pyrcne 
Phenlll1thrcnc 
Pyrcne 

Mttals (mg/kg) 
Aluminum 

Arsenic 

Barium 
Beryllium 

CAN127·271S-0020 
039686000,SA 

CAN127·l71!-001S 
0396860006SA 

CANl17·171S-0030 
0396860007SA 

12/07194 12107/94 12/07/94 
Result RL Qual Result RL Qual Result RL Qual 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

9530 

2.4 
146 

0.65 

l1 U 9.5 
5.6 u < 
5.6 u < 

370 u < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
1800 u < 
370 u 170 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 

ll J 8.5 
!.6 u < 
5.6 u < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
1800 u < 
370 J 40 
370 u < 

370 u < 
370 u < 
370 u < 
370 u < 
370 u < 
370 u < 

370 u < 
370 u < 
370 u < 

!1.2 
0.56 
1.! 

0.22 

5640 22.2 5630 
1.1 
265 
0.21 

1.4 0.56 
88.6 2.2 
0.24 0.44 

l1 J 
5.6 u 
5.6 u 

m u 
m u 
m u 
m u 
m u 
m u 
IWO U 
3M J 
m u 
3M U 
3M U 
3M U 
m u 
m u 
m u 
m u 
m u 
m u 

I 1.2 
1.1 
1.1 

0.22 

CANll7·271S-003S 
0396860008SA 

12/07/94 

CAN127-l71S-0040 
0396860009SA 

12107/94 

CAN127-271S-0050 
03968600 I OSA 

12/07/94 
Result RL Qual Result RL Qual Result RL Qual 

26 
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< 
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< 
< 
< 
< 
< 
< 
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5480 

24.6 

0.2 

l1 
5.5 u 
s.s u 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
1700 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

10.9 

1.1 
1.1 

0.22 
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I 1.2 

33.8 
0.23 
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360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
1700 u 
360 1 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

10.9 

0.55 
1.! 

0.22 
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< 

< 

< 
< 
< 

< 
< 
< 

54 
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< 
< 
< 
< 
< 

< 
< 
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< 

4640 

1.2 
63.1 
0.17 
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5.5 u 
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- u 
- u 
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3 ~ en LOCATOR CAN127-2715-0020 CAN127-2715-00l5 CAN127-2715-0030 CAN127-2715-00JS CAN127-2715-0040 CAN127-2715-00SO C) 
0 LAB SAMPLE NUMBER 0396860005SA 0396860006SA 0396860007SA 039686000SSA 0396860009SA 0396860010SA -< c: COLLECT DATE 12107/94 12107194 12107194 12107194 12107/94 12107/94 0 
.., 
(") Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual .... tD Metals (mg/kg), (Ont. (") 

Cadmium < 0.56 u < 1.1 u < 0.56 u < 0.55 u < 0.55 u < 0.55 u 0 c 
Calcium 69900 22.5 !56000 44.4 85300 223 30500 21.8 46800 2!.8 40700 2!.9 3 :::0 , en Chromium 6.8 1.1 J 43 2.2 J 5.2 1.1 J 5.9 1.1 J 5.2 1.1 J 5.1 !.! J 0 

G') Cobalt 3 1.1 2.1 2.2 J < 1.1 u 1.2 1.1 !.3 1.1 0.87 !.! J c: 
5.5 2.2 2.8 4.4 J 2.1 2.2 J 23 2.2 !.9 :::1 .., Copper 2.2 J 2 2.2 1 c. 2. ""C Iron 7710 11.2 3970 22.2 3790 11.2 4490 !0.9 4250 10.9 3850 !0.9 en Ul -4 :::1 C) 

3.3 0.56 C) tD (0 Lead 6.4 0.56 2.1 1.1 2.2 1.1 2.2 0.55 2.! 1.1 :E c C" .., tD Magnesium 4880 22.5 J 4120 44.4 J 5290 22.3 1 4590 21.8 J 5380 2!.8 1 4660 21.9 J s: tD CD :E 1.1 37.9 2.2 29 38.5 -~ Manganese 139 1.1 1.1 56.8 1.1 50.3 1.1 c tD 
0 0 Nickel 8.3 4.5 3.8 8.9 J 3.8 4.5 J 5.1 4.4 3.6 4.4 J 2.9 4.4 J (") <J1 

..a. - co 0 0 .... Po!Msium 2510 561 1220 1110 1000 558 1020 545 1020 546 879 541 1\) tD I 

f c. co c. (,.) 

"' ::e Selenium 0.16 1.1 J < R < R < R < R < R ...... c. m 
UJ :::1 0 C) Thallium 0.11 0.56 J < 1.1 < 1.1 U1 < !.1 UJ < 0.55 u < 0.55 u "' 5 .., 

Vanadium 17.7 1.1 12.6 2.2 15.9 !.1 17 !.1 15.1 !.! !6.8 1.1 ""C ~ c. 
"' (") Zinc 19.9 2.2 11.1 4.4 8.2 2.2 10.1 2.2 9.4 2.2 8.8 2.2 ::r 
~ C) 

I -< TRPH (mglkg) Ul ::l 
Total Recoverable Petroleum Hydrocarbo 44.9 u 44.4 u 44.7 u 171 43.6 tD ~ c. < < < < 43.7 u < 43.7 u 

~ ~('D Result.! presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. -< P\) en ~ 0 1• Estimated value 0 
~ 0 -:'. 0 R • Rejected value D m Sample was diluted for analysis en Ill 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organl(s htglkg) 
A(Ctone 
Methylene chloride 
Toluene 

Semlvolatll~ Organlu ()lg/ltg) 

Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Ben:ro(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
bls(2·Ethylhexyl}phthalate 
CarblllOic 
Chrys~ne 

Di·n-butyl phthalate 
Di·n-<)ctyl phthalate 
Olbenz(a,h)anthracene 
Oielhyl phthalate 
Fluoranthene 
lndeno(1,2,3...:d)pyrene 
Phenanthrene 
Pyrene 

Metals (mg!ltg} 
Aluminum 
Arsenic 
Barium 
Beryllium 

CAN127-l715-0060 
0397130012SA 

12107194 

CANll7·2716-0000 
0396550007SA 

12106194 

CAN127-2716-0005 
0396550008SA 

12106194 

CAN127-l716-0010 
0396550009SA 

12106194 

CAN127-2716-0015 
0396S500!0SA 

12106/94 

CAN127-2716-0020 
0396550011 SA 

12106194 
Result RL Qual Result RL Qual Raul! RL Qual Result RL Qual Result RL Qual Result RL Qual 
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1.4 

11.8 
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LOCATOR CAN127-271S.0060 CAN127-2716-0000 CAN127-2716-0005 CAN127·2716..()010 CAN127-17l6-0015 
LAB SAMPLE NUMBER Ol971l0012SA Ol96550001SA 0396550008SA 0396SS0009SA 0396SSOOIOSA 
COLLECT DATE 12/07194 12106194 12106194 12106194 12/06194 

RCllult RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
Metals (mglkg), cont. 

Cadmium < 0.55 u < 0.56 u < 1.2 u < 0.55 u < 0.55 u 
Calcium 2490 22.1 9170 22.5 130000 46.1 79500 22 43800 22 
Chromium 4.1 1.1 11.7 1.1 8.6 2.3 6.6 1.1 7.7 1.1 
Cobalt 0.84 1.1 1 4 1.1 2.6 2.3 2.6 1.1 3.2 1.1 
Copper 1.2 2.2 1 8.3 2.3 6.3 4.6 4.4 2.2 4.9 2.2 
Iron 3320 11.1 9150 11.3 7880 23.1 6910 11 7990 11 
Lead 2 o.ss 20.8 5.6 I 7.4 0.58 I 4.8 0.55 I 5.4 0.55 I 
Magnesium 3590 22.1 1820 22.5 2840 46.1 3430 22 3340 22 
Manganese 22.8 1.1 207 1.1 100 2.3 99.1 1.1 144 1.1 
Nickel 2.6 4.4 J 9.6 4.5 9.9 9.2 1.5 4.4 7.6 4.4 
Potassium 726 553 2350 563 1740 1150 1630 549 2040 550 
Selenium < 1.1 u < 1.1 UJ < 2.3 UJ < 1.1 UJ < 1.1 UJ 
Thallium < 0.55 u < 0.56 UJ < 1.2 UJ < 1.1 UJ < 1.1 UJ 
Vanadium 16.7 1.1 !6.8 1.1 I 15.5 2.3 I 17.4 1.1 1 19.7 1.1 1 
Zinc 6.9 2.2 29.2 2.3 21.3 4.6 17.7 2.2 20.4 2.2 

TRPH (mglkg) 
Total Recoverable Petroleum Hydrocarbo < 44.3 u 45.1 45 < 46.1 u < 43.9 u < 44 u 

RCJultJ presented here are only those chemicals which were detected atleut once at this SWMU and have passed data review, 

J • Estimated value 
R • Rejected value D =Sample was diluted for analysis 
U = Nondctccted value RL a Reporting Limit I 
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LOCATOR 
LAB SAMPLE NUMBER 
COLLECT DATE 

Volatile Organics (J.lglkg) 
Acetone 
Methylene chloride 
Toluene 

Scmivolatlle Organics (J.lg/l<g) 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )0 uoranthene 
Benzo(g,h,l)perylene 
Benzo(k)Ouoranthene 
Benzoic acid 
bis(2-E!hylhexyl)phthalate 
Corbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Oiethyl phthalate 
Fluoranthene 
lndcno(l ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Metals (mg/l<g) 
Aluminum 
Arsenic 
Barium 
Beryllium 

CAN127-l716-00lS 
0396SS0012SA 

12106194 

CAN1l7-l716-00JO 
0396SS0013SA 

12/06194 

CAN117-2716-0035 
0396550003SA 

12/06194 

CAN!l7-l716-0040 
0396SS0004SA 

12/06/94 

CAN1l7-2716-0050 
03965S0005SA 

12/06194 
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual 
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~ (/) LOCATOR CAN127-2716-002S CAN127-2716-0030 CAN127-2716-0035 CAN127-2716-0040 CANll7-2716-00SO CAN127-l716.Q060 II) 

0 LAB SAMPLE NUMBER 0396S50012SA 0396SS0013SA 0396SS0003SA 0396550004SA 039655000SSA 03965500065A ~ 
c COLLECT DATE 12106194 12/06194 12/06194 12/06194 12/06194 12/06194 0 ., 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result Qual 
..... 

(') RL Result RL Qual 
CD Mdals (mg/kg), ront. 0 

0 
Cadmium < 1.3 u < 0.55 u < 0.56 u < 0.54 u < 0.55 u < 0.55 u 3 c Calcium 138000 Sl 76400 21.8 89000 22.2 14200 21.5 26500 21.8 14200 22.1 ;;a '"C 

(/) Chromium 6 2.6 3.8 1.1 5.1 1.1 5.8 1.1 10.1 1.1 7.2 1.1 0 
Cobalt < 2.6 u 1.7 1.1 0.94 1.1 J 1.4 1.1 1.6 1.1 1.7 1.1 c 

G') :I ., Copper 2.9 5.1 J 2.3 2.2 2.4 2.2 2.2 2.2 45.8 2.2 2 2.2 J c. 
~. "tJ Iron 5600 25.5 4020 10.9 4460 11.1 4950 10.8 5250 10.9 5160 II (/) Cfl -f 
:I II) Lead 3.2 0.64 2.6 0.55 J 3.3 0.56 J 2.5 0.54 J 3.1 0.55 ] 5.5 0.55 J :E c II) 

C" CD (Q 
Magnesium 5070 51 2460 21.8 4280 22.2 3870 21.5 4510 21.8 4660 22.1 s: CD CD ., CD -:E co Manganese 42.4 2.6 46.4 1.1 43.8 1.1 48.6 1.1 60.5 1.1 54 1.1 c CD (Jt (') 

0 0 Nickel 5.4 10.2 J 4.1 4.4 J 3.1 H ] 0 4.3 5.1 4.4 4.6 4.4 ....... - co 
CD I 

0 0 ..... Potassium 1680 1280 1010 546 1240 5H 1180 538 1180 546 1100 551 N c. w 
f: c. co Selenium < 1.3 us < 2.2 UJ < 1.1 u < 1.1 UI < 1.1 UJ < 1.1 UJ 

....... c. 
<0 :e 1.3 UJ 1.1 UJ :I "' Thallium < < < 1.1 UJ < 0.54 UJ < 1.1 UJ < 0.55 u 0 II) 
"' "tJ 5" ., Vanadium 14.2 2.6 J 13.6 1.1 ] 16.2 1.1 J 16.5 1.1 J 17.3 1.1 1 17.9 1.1 1 
" c. 

13.7 5.1 9.8 2.2 10.6 :I' ;; Zinc 2.2 10.2 2.2 12.2 2.2 10.7 2.2 II) U> 0 ~ -< TRPH (mg/kg) Cfl 
I 

" Total Recoverable Petroleum Hydrocarbo < 51 u < 43.7 u < 44.4 u 53.9 43 1700 436 CD < 44.2 u @ c. -"0 .SD Results presented here are only those chemicals which were detected at least once at thi• SWMU and have passed data review . 
~ (/) 
< N 0 -; 0 J a Estimated value -@ 0 R- Rejected value D • Sample was diluted for analysis (/) -g. 0 
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APPEND liB 

Table 58-4a 

Comparison of Maximum Soil Concentrations to MSSLs 

SWMU 127 

Maximum Detected Residential Soil MSSL 

Concentration Concentration 1 

Chemical (mg/kg) Qual (mgllcg) 

VOLATILE ORGANICS 

1,1,1· Trichloroethane 0.0018 690 
1,1-Dichloroethene 0.0019 0.53 
1,2-Dichloroethane 0.0019 0.34 
1,2-Dichloroethene (total) ... 0.0013 42 

1,2-Dichloropropane 0.013 0.35 

2-Butanone 0.0062 6900 -
Acetone 7.5 1400 
Benzene 3.8 0.62 
Carbon Tetrachloride 0.0027 0.23 
Chi oro benzene 0.0013 54 
Ethyl benzene 54 230 
Methylene Chloride 0.0067 8.5 
Tetrachloroethene 0.0029 4.7 
Toluene 82 520 
Trichloroethene 0.0023 2.7 
Xylenes 260 210 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene• 40 55 
Acenaphthene 0.15 2600 
Anthracene 0.068 14000 
Benzo( a)anthracene 8.00 0.56 

Benzo(a)pyrene 8.60 0.056 
Benzo(b )fluoranthene 17.00 0.56 
Benzo(g,h,i)perylene• S.l 55 

Benzo(k)fluoranthene 1.60 5.6 
Benzoic acid 0.048 100,000 
Bis(2-ethylhexyl)phthalate 4.7 32 
Butylbenzylphthalate 0.110 240 

Carbazole 1.500 22 
Chrysene 14.0 56 
Dibenzo(a,h)anthracene 0.280 0.056 
Di-n-Butyl phthalate 0.19 5500 

Di-n-octyl phthalate 0.31 llOO 
Diethylphthalate 0.046 44000 
Fluoranthene 17 2000 
Fluorene 0.29 1800 
lndeno(1,2,3)pyrene 5.1 0.56 
Phenanthrene• 8.1 55 
Pyrcne 17 1500 
TRPH 11600 NA 

Page 1 of2 

Source: URS Greiner Woodward Clyde, 2000 

Tables 
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NO 
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NO 
NO 
NO 
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YES 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
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NO 
NO 
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NO 
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NO 
NO 
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APPEND liB 

Table 58-4a 

Comparison of Maximum Soil Concentrations to MSSLs 

SWMU 127 

Maximum Detected 
Concentration 

Chemical (mg!kg) Qual 

METALS 
Antimony 7.8 

Barium 2840 

Beryllium 0.83 

Cadmium 4.2 

Chromium 25.4 

Copper 14.5 

Iron 11,500 

Lead 48.5 

Manganese 440 

Selenium 0.27 

Silver 3.6 

Zinc 73.8 

(II EPA Region Media-Specific Screening Levels for Residential Soil (EPA 1998) 

• The MSSL for naphthalene was used as a surrogate for these PAHs. Sec text 
•• The MSSL for cis-l ,2-dichloroethylenc was used as a surrogate. See text. 

mglkg =milligrams per kilogram 

Page 2 of 2 

Residential Soil MSSL 

Concentration 1 

(mglkg) 

30 
5200 
150 
37 
30 

2800-
22,000 

400 
3100 
370 
370 

22000 

Source: URS Greiner Woodward Clyde, 2000 

Tables 

Exceeds 
MSSL? 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

IJRS Greiner Woodward Clyde Q:IM9602\nnlhswa_nfraplrev11nfrap1apb_v3c.doc\12-Jui-OO /OMA B-160 
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Source Conditions 

Chemical 

Benzene 

Xylenes 

Benzo( a )anthracene 

Benzo(a)pyrene 

Tables 

Table 58-4b 
Model-Predicted Concentrations 

SWMU 127 
Activ~ 

Processes 

c, 
(mg!kg) 

3.8 

260 

8.0 

8.6 

Cw 
(mg/L) 

19 

821 

0.050 

0.021 

Unsaturated Zone Saturated Zone Screening Levels 

Region VI 

AF 
(mg/L) 

OAF (Cw). Tap Water MCL 
(mg/L) MSSL (mg!L) 

(mg/L) 

-1:0 l<=:l!F=' 6.0 TIITITITTIT //til 
2.0E+i7 o !.2E+28 _Q 

1.1 I<At<: 8.o H<f'< "H) ~:, 
1.9E+I7 0 - 0 

31 :t<< 196 <>o<== 
2.9E+I8 0 - 0 

1.o :s:w< 

6

.

0 1 

n~n:~~~~~~~~~~~~ 8.6E+34 0 - 0 
i.5 =~33i ::: 23 :{:)~~) 

2.6E+3S 0 9.1E+37 _o 
88 i>':!f< 561 IY±Jili 

1.0 ::=:~.AiL 6.o ===o~liliiF :: 
- 0 - 0 ;:;:=,:;:::;::::::1 

5,131 4.1E-06 37,439 5.6E-07 
- 0 - 0 

0.0002 

./ ,; ,; 37,258 5.7E-07 - -
- 0 - 0 

Page 1 of2 

Source: URS Greiner Woodward Clyde, 2000 
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APPEll liB 

Table 58-4b 

Model-Predicted Concentrations 

SWMU 127 
./' ./' 
./' ./' ./' 

./' ./' ./' 
Benzo(b)fluoranthene 

./' ./' ./' ./' 
17 O.o35 

./' ./' ./' 

./' ./' ./' ./' 

./' ./' 

./' ./' ./' 

./' ./' ./' 
Dibenzo{a,h)anthracene 

./' ./' ./' ./' 
0.28 0.000184 

./' ./' ./' 

./' ./' ./' 

• Pulse duratiOn = I 00 years. 

•• Decay half-life= 2 years for VOCs and 10 years for SVOCs. 
C, = maximum detected soil concentration 

./' 

Cw = initial leachate concentration based on equilibrium partitioning 

AF =attenuation factor for unsaturated zone calculated from MUL TIMED results 
(Cw)" =soil water concentration at bottom of unsaturated zone ( = Cw I AF) 

1.0 >M.J:s:=: 
- 0 

6 188 5.6E-06 
- 0 

44,944 7.7E-07 
- 0 

1.0 :::~..(100::: 

- 0 
19,113 9.6E-09 

- 0 
138,812 1.3E-09 

- 0 

DAF =dilution-attenuation factor for initial groundwater mixing zone calculated from MULTIMED results 

(Cw), =groundwater concentration at water table after initial mixing ( = Cw I DAF) 

"-"indicates factor is not applicable or factor/concentration could not be calculated based on model results 
[::=:::;:;:;:;:;:;:;:;:;:;j indicates predicted concentration exceeds highlighted screening level 

Page 2 of2 

6.0 
-

45,147 

-
-
-

6.0 
-

139 470 
-
-
-

Source: URS Greiner Woodward Clyde, 2000 

Tables 

?ihliliik ?: 
0 

7.7E-07 -0 
-
0 

: il~lilili : 
0 

1.3E-09 -
0 
-
0 
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FIELD ID 
COLLECT DATE 

VOLATILE ORGANICS (l\IETIIOI> 8260) (Jig/kg) 
Toluene 

SEMl\'Ol.ATILE OHGANICS (~II::TIIOI> 8270) (Jog/kg) 
l'henol 

I'ESTICWES/I'CB (llg/kg) 
DOE 
DDT 

METALS (mglkg) 
Alumiuum 
Antimony 
Arsenic 
Barium 
Ucrylliwn 
Clklmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Polassium 
Sodium 
Thallium 

Vanadium 
Zinc 

mglkg- millignm per killograrn 
l'g/kg • microgram per ldllognm 
J- Estimated 
U - Nondctect 

Maximum frequency 

10 l/8 

120 118 

3.4 118 
3.9 218 

19900 8/8 
3.1 3/8 
4.6 8/8 
163 8/8 

0.87 8/8 
0.46 3/8 
9450 8/8 
14.3 8/8 
5.6 8/8 
9.2 8/8 

14700 8/8 
I 1.9 8/8 

2580 818 
284 8/8 
0.04 118 
12.5 8/8 

3140 8/8 
43.7 818 
0.25 4/8 
30.1 818 
36 8/8 

CAE-HA0!-001 
12/04/98 

CAE-HA04-Q02 CAE-sBOI-002 CAE-SB02-002 
04130198 04130198 

Result RL Qual Result 
12104/98 

RL Qual Result RL Qual Result RL Qual 

< 

< 

3.4 

3.7 

34 

380 

3.8 
3.8 

12400 21 
2.6 6.2 
4.6 

97 
4.9 

21 
0.71 0.51 

< 0.51 
2540 510 
10.7 I 
4.6 5.1 
8.8 2.6 

11800 10 
10 l.S 

1800 510 

222 1.S 
< 0.043 

10.1 4.1 
2290 510 
23.8 510 
0.16 0.98 
23.8 5.1 
25.7 2.1 

u 

u 

< 34 u 

< 370 u 

< 
< 

3.7 

3.7 

12900 20 
3.2 6 
4.5 0.98 
163 20 
0.73 0.5 

u 
u 

< 

< 

< 
< 

ll u 

370 u 

7.4 u 
7.4 u 

< 

< 

< 
< 

II U 

380 u 

7.5 u 
7.5 u 

19900 21 17900 22 
< 6.3 u < 6.5 u 

2.6 
104 

2 
21 

0.87 0.53 

3.5 2.I 
100 22 

0.87 0.55 u < 0.5 u 0.22 0.53 0.32 0.55 
6580 500 
10.2 l 
4.3 5 
6.8 2.5 

10900 10 
8.1 0.29 

2280 soo 
122 1.5 

u < 0.041 
10.9 4 

2280 500 
J 29.5 500 
J 0.25 0.98 

21.8 
22.4 2 

5570 530 
I4.J 1.1 
5.2 5.3 
8.4 2.6 

14400 II 
8.3 O.J 

2540 530 

I98 1.6 
u < 0.23 

12.3 4.2 
3140 530 
38.6 530 
0.23 0.99 

I 29.4 5.3 
34.I 2.1 

27 IO 550 
13.4 1.1 
5.6 5.5 
9.2 2.7 

14700 II 
9 0.32 

2320 550 
205 1.6 

u < 0.2 UJ 
I 1.8 4.4 

2590 550 
35 550 J 
< 1.1 u 

30.1 5.5 
36 2.2 

0 
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Cb a 
Cl) 
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FIELD 10 

COLLECT DATE 

VOLATILE ORGANICS (METHOD 8260) (pglkg) 
Toluene 

SEMI VOLATILE ORGANICS (fiiETIIOD 8270) (pglkg) 
l'hcnol 

PESTICIDES/PCB (pg/kg) 

DOE 
DDT 

ME'fALS (m!Vkgl 
Aluminum 
Antimony 
Arsenic 
Barium 
Uerylllum 
Cadmium 
Calciunt 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese: 
Mercury 
Nickel 
Potassium 
Sodium 
·n,allium 

Vnnadium 
Zinc 

mefkg- milligrnn1 per killogr:un 
JJg/kg - micrugnm per killogram 
J- Estimated 
U - Nondctccl 

Maximum Frequency 

10 1/8 

120 1/8 

3.4 1/8 

3.9 218 

19900 11/8 

3.2 3/8 
4.6 818 
163 818 
0.87 818 
0.46 3/8 

9450 S/8 

14.3 8/8 

5.6 8/8 

9.2 8/8 

14700 8/8 

11.9 8/8 

2580 8/8 
284 818 
0.04 118 
12.5 8/8 

3140 8/8 
43.7 8/8 
0.25 418 

30.1 8/8 

36 818 

CAE-SBOJ-()02 CAE-SB04..()02 CAE-SBOS-002 CAE-5806..()02 
04130/98 04/30/98 05/01/98 0$/01/98 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< II u 

120 380 

< 
< 

7.5 u 
7.5 u 

15900 21 
< 6.4 u 
3 2.2 

112 21 
0.66 0.53 

0.46 0.53 

9450 530 

12.8 1.1 
5.1 5.3 

7.6 2.7 
12500 II 
11.9 0.33 

< 12 u 

< 390 u 

< 

< 
7.7 u 
7.7 u 

16200 21 
< 6.4 u 

3.6 2 

52 21 

0.71 0.53 
< 0.53 u 

4960 530 

12.1 1.1 
4.9 5.3 
9.2 2.6 

12600 II 

9.3 0.59 

2170 530 2140 530 
284 1.6 205 1.6 
< 0.22 u < 0.22 u 

10.2 4.3 10.6 4.2 
2790 530 2650 530 

43.7 530 34.4 530 
< 1.1 UJ 0.22 0.99 

26 5.3 26.3 5.3 
32.9 2.1 29.8 2.1 

< II u 

< 370 u 

< 7.4 u 
< 7.4 u 

18200 21 
< 6.3 u 

3.6 2.1 
109 21 

0.79 0.52 
< 052 u 

4720 520 
12.6 I 

4.8 5.2 
8.1 2.6 

13100 10 
8.4 0.32 

2580 520 

156 1.6 

0.04 0.22 

12.3 4.2 

3010 520 

35.2 520 
< 1.1 

25.3 5.2 

29.4 2.1 

J 

u 

10 II 

< 370 u 

< 7.3 u 
3.9 7.3 

16900 21 
< 6.3 u 

2.9 2.2 
81.7 21 

0.7 0.52 
< 0.52 u 

2370 S20 
12.3 I 

4.6 5.2 

7.7 2.6 

12200 10 

7.6 0.32 
2170 520 
161 1.6 
< 0.21 u 

12.5 4.2 

2690 520 

42.5 520 
< 1.1 u 

22.5 5.2 

27.6 2.1 
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Q. 

0 
0 
3 -t 

"C D) 
)> 0 tT 
0 § (i) 
0 Q. 0') 

m 111 Cf -· ~ ::l D) 

en 
r:::: 

;. 
0 
CD 
en 
2. 
iii 

il .. ... -Ill 
~ 

.... 
= =" -CD rn 



~· 
~ 
nl s· 
~ 

~ 
2. 
~ a. 
~ 
~ 

0 

~ 
<D 
m 

~ 
:J 
5' ,; 
~ 
< 

~ 
:?.. 
"' "0 

I~ 
a. 
c. 
& 
;:;; 
L 
c: 

8 
0 
~ 

t:x::1 
I ...... 

0'\ 
V1 

(/) 
0 
c .., 
0 
CD 

c: 
~ 
Q .., 
~. "'0 
:::::l ~ 
CD (Q 
.., CD 

:E 
0 
0 
Q, 

:e 
~ .., 
Q, 

() 

-< 
Q, 
~CD 
....... 
(0 
(0 
(0 

....... 
0 -....... 
0 

FIELD Ill 
COLLECT DATE 

VOLATILE ORGANICS (METIIOO 8260) (Jl&/kg) 
Carbon Disulfide 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMI VOLA TILE ORGANICS (~IETIIOI> 8170) (pglkg) 
Di-N-Outyl Phthalate 
Di-N-Ottylphthalate 
N-Nilrosodiphenylamine 

rESTtCIDESIPCD (pg/kg) 
ODE 
DDT 

METALS (mg/kg) 
Aluminum 
An1in1ony 
Arsenic 
Barium 
Beryllium 
Cadrnium 
Calcium 
Chromium. Total 
Cobalt 
Copper 
Iron 

Lellll 
Magncsiunt 
Manganese 
Mercury 
Nickel 
PoUtssiunt 
Selenium 
Sodiu111 

Thallium 
Vanadium 
Zinc 

mglkg- millignm per killogram 
J•(l/l<g • microsram per klllogram 

1 ·Estimated 
U • Nondctcct 

Maximum Frequency 

1152 
46 3152 

72 S/S2 
12 2152 

300 1152 
170 1152 

43 2152 

3.6 1152 
4.6 1152 

19000 52152 
2.8 7152 
4.4 52152 
1740 52152 
0.8 52152 
0.38 16/52 

338000 52152 
26.7 52/52 

4.7 51152 
10.5 52/52 

12100 52152 
9.1 52152 

17600 52152 

180 52152 
0.07 8152 
11.9 52152 

3020 52152 
0.81 3/52 
353 52/52 

0.25 3/52 
32.2 52152 
29.7 52152 

CAIHIAOI-005 
12104198 

Result RL Qual 

< 34 u 
< 51 u 
< S7 u 
< 34 u 

< 380 u 
< 380 u 
< 380 u 

< 3.8 u 
< 3.8 u 

5240 21 
2.5 6.2 
3.3 0.98 

163 21 
0.31 0.51 

< 0.51 u 
226000 5100 

18.4 1 
2.1 l.l 
2.9 2.6 

3150 10 
3.1 3.1 

2820 510 

42.4 1.5 
< 0.042 u 

4.1 

952 13 

< 9.8 u 
53.9 510 J 
< 0.98 u 

11.2 5.1 
9.3 2.1 

CAE-IlAOI-010 CAE-HAOl-005 CAE-HA02-008 CAE-H."•.ol-013 
121o.t/98 12/o.t/98 I 2/o.t/98 12/04/98 

Result RL Quat Resull RL Qual Result RL Qual Result RL Qual 

< 
< 
< 
< 

< 
< 
< 

< 
< 

7460 

ll u 

" u 
" u 
ll u 

350 u 
350 u 
350 u 

3.5 u 
3.5 U 

< 
< 
< 

< 

< 

< 
< 

< 
< 

D U 
~ u 
~ u 
D U 

370 u 
370 u 
370 u 

3.7 u 
3.7 u 

13400 19 
< 

19 
5.8 
0.9 
19 

0.48 

u 2.8 5.7 
2.3 
396 
0.5 
< 0.48 

133000 4800 
11.9 0.96 

1.6 4.8 
2.4 2.4 

4170 9.6 

4.7 0.27 
3880 480 
50.5 1.4 
< 0.041 

4.7 3.9 

1450 480 

< 4.5 
332 480 

< 0.9 
9.3 
11.5 

4.8 
1.9 

4.3 0.96 

95.2 19 
0.74 0.48 

u < 0.48 u 
2270 480 
10.3 0.95 
4.6 4.8 
8.5 2.4 

11400 9.S 
9.1 0.29 

2190 480 

180 1.4 
u < 0.043 u 

10.7 3.8 

2250 480 
u < 4.8 u 
J 43 480 IJ 

u < 0.96 u 
21.1 4.8 
27.8 1.9 

< 
< 
< 
< 

< 
< 
< 

< 
< 

ll u 

" u 
" u 
ll u 

350 u 
350 u 
350 u 

3.5 u 
3.5 u 

9790 19 

< 

< 
< 
< 

< 
< 

< 

< 
< 

ll u 
M U 
M U 
ll u 

360 u 
360 u 
360 u 

35 u 
35 u 

9620 19 
< 5.7 u 2.8 5.8 

4.3 0.91 
441 19 
0.56 0.48 

< 0.48 u 
77800 4800 

11.2 0.96 
3.4 4.8 
4.8 2.4 

7840 9.6 
7.6 0.27 

3310 480 
125 1.4 
< 0.042 u 

8.5 3.8 
1800 480 

< 4.5 u 
216 480 J 
< 0.91 u 

24.8 
19.2 

4.8 
1.9 

0.93 
65.7 19 
0.64 0.48 

< 0.48 u 
82100 4800 
11.6 0.97 
3.3 4.8 

4.9 2.4 
7380 9.7 

7.6 0.2S 
3810 480 

126 l.S 
< 0.042 u 

7.1 3.9 

1920 480 

< 4.6 u 
268 480 J 
< 0.93 u 

22.5 4.8 
18.2 1.9 
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FIELD 10 
COLLECT UA TE 

VOLATILE ORGANICS (~IETIIOD 8260) (llltlkg) 

Carbon UisuiOdc 
Methyl Ethyl Ketone 
Mothyllsuhutyt Kctunc 
·rulua•c 

St:MI\'OI.ATit.t: ORGANICS (METIIOU 8270) (11g/kg) 

Ui-N-Uutyl l'hthalatc 
Di-N-Qctylphthalatc 

N-Nitrosodiphenylaminc 

PESTICII>ESII'Cil (ltglkg) 

DO!! 
DDT 

~IETAI.S (mg/kg) 
Aluminum 
Antimony 

Arsenic 
Oarium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magncsi\m\ 
Monganesc 
Mercury 
Nickel 
rutassium 
Selenium 
Sodium 
Thallium 
Van:Wiun1 
Zinc 

m&fkg • milligram per killogram 
11g/kg • micra&ram per klllograrn 

J. Estimated 
U • Nondctcct 

CAE·IIt\03.003 
12/0419t 

Maximum Frequency Result RL Qual 

46 

72 
12 

300 
170 
43 

3.6 
4.6 

19000 

2.8 
4.4 

1740 
0.8 
0.38 

338000 
26.7 
4.7 

1152 
3152 
S/52 
2/52 

1152 
1/52 
2152 

1152 
1152 

52152 
7/52 
52152 
52152 
52152 
16152 
52152 
52152 
51152 

<; 

< 
< 
<; 

< 
< 
< 

< 
< 

34 u 
56 u 
56 u 
34 u 

370 u 
370 u 
370 u 

3.7 u 
3.7 u 

13600 20 
2.9 6 
4.4 0.94 

97.6 20 
0.15 
< 

o.s 
o.s 

4850 soo 
10.3 0.99 

4.7 

u 

10.5 52152 7.8 2.5 

12100 52152 11400 9.9 

9. I 52152 8.S 0.28 

17600 52152 2190 soo 
180 52152 ISS 1.5 

O.o7 
11.9 
3020 

0.81 
353 
0.25 
32.2 
29.7 

81S2 

52152 
52152 

3152 
52152 
3/S2 

521S2 
52152 

< 0.039 u 
11.2 4 
2340 soo 

< 24 

42.4 500 
0.18 0.94 

21.S 5 
24 2 

CAHIJ\03-008 
12104/98 

CA!!-Hi\03·13 
12104198 

Result RL Qual Result RL Qual 

< 
< 
< 
< 

< 
< 
< 

< 

< 

33 u 
54 u 
54 u 
33 u 

360 u 
360 u 
360 u 

3.6 u 
3.6 u 

< 

< 

< 
< 

< 
< 
< 

< 
< 

32 
54 
54 
32 

360 
360 
360 

3.5 
3.5 

u 
u 
u 
u 

u 
u 
u 

u 
u 

7480 20 7490 II 

< 6 u 2 5.3 
3.3 0.93 2.9 0.92 

237 20 201 18 

0.43 0.5 J 0.52 0.44 

0.19 o.s 
197000 5000 

17.5 0.99 

2.4 
3.5 

5240 
2.5 
9.9 

4.2 0.28 

3160 500 
57.3 1.5 

< 0.041 u 
4 

13SO soo 
< 9.3 u 

64.9 500 J 

< 0.93 u 
15.5 
12.6 

< -0.44 u 
59000 4400 

9.1 0.89 
2.9 4.4 

3.3 2.2 
6010 8.9 
6.4 0.28 

3250 440 

104 1.3 
< 0,038 u 

6.7 3.6 
1760 440 

< 4.6 u 
127 440 J 
< 0.92 u 

14.6 4.4 
14.9 1.8 

CAE·HA04-006 CAE·Hi\04-010 

12104198 12105/98 

Result RL Qual Result RL Qual 

< 
< 
< 
< 

< 
< 
< 

< 
< 

32 u 
D U 

D U 
32 u 

350 u 
3SO U 
350 u 

3.S U 
3.5 u 

< 
< 
< 
< 

< 
< 
< 

< 
< 

D U 
H U 

H U 
D U 

370 u 
370 u 
370 u 

3.7 u 
3.7 u 

3660 89 8670 19 

< 21 u 2.2 5.1 

2.7 0.92 4.4 0.96 

1310 89 ISO 19 

0.31 2.2 J 0.5 I 0.48 

< 2.2 u 0.2 0.48 

121000 2200 95800 4800 

9.4 
< 

4.4 
22 u 

2.2 II 

2340 44 
).5 0.21 

2620 2200 

30.2 6.6 
< 

3.5 
61S 

< 
132 
< 

4.8 
5.9 

0.041 u 
3.5 

2200 J 
9.2 u 

2200 J 
0.92 u 
22 
8.9 

12.4 0.97 
3.1 4.8 
4.7 2.4 

6530 9.7 
6.2 0.29 

3050 480 
71.6 1.4 
< 0.04 u 

8.1 3.9 
1680 480 

< 24 u 
46.9 480 

< 0.96 u 
19.5 4.8 
15.3 1.9 
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COLLECr DATE 

VOI.ATIL~: ORGANICS (~IETIIOD 8260) (!tg/l<gl 

Ctrbon Disulfide 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMIVOI-ATIU: OIUJANICS (~IETIIOU 8270) (~glkgl 

01-N-Ilutyl Phthalate 
Di-N-Octylphthalnte 

N-Nitrosodiphenylamine 

rESTICIDESII'CB (llg/k~) 

DOE 
DDT 

~IETALS (mglkg) 

Aluminum 
Antin1ony 
Arsenic 
Uariun1 
Ucryllium 
Cadmium 
Calclunt 
Chromium. Totnl 
Co boll 
Copper 

lron 
Lead 

Ma~ttcsium 

Manganese 
Mercury 
Nickel 

rotwium 
Seleniun\ 
Sodiurn 
Thallium 

V:m:uJium 
Zinc 

mglkg- milligram per killog.ram 
~glkg ·micro grant per klllogram 

J .. Es\hna\cd 
U • Nondetect 

CAE-SBOI-005 

04/30198 

Maxilnum FreqU<"ncy Result RL Qual 

46 
12 
12 

300 
170 
4) 

3.6 

4.6 

1/52 

3/52 

5/52 
l/52 

1/52 
1/52 

l/52 

1152 

1/52 

< 
< 
< 

< 

< 
< 

II U 

19 Ul 
19 u 
II U 

370 u 
370 u 
370 u 

7.4 u 
7.4 u 

19000 51152 16700 21 

2.8 

4.4 

1740 

o.8 
0.38 

338000 

26.7 

4.7 

IO.S 
12100 

9.1 

17600 

180 

0.07 
11.9 

3020 

0.81 

353 
0.25 

32.2 
29.7 

7152 
52152 
52/52 

Sl/52 

< 6.2 Ul 
1.9 2 I 
144 21 

0.69 0.52 

16/52 0.15 0.52 

52152 58000 520 

52/52 

51/52 

52/52 

52/52 
52/52 

Slll2 
52152 
8/52 

51152 

Sl/52 

3152 

Sl/52 

3/52 

Sl/52 
51152 

14.6 

4.3 5.2 
7.9 2.6 

11200 10 

5.8 0.3 

2730 S20 

166 1.5 

< 0.15 u 
10.6 4.1 

2760 520 

< 2.7 u 
47.1 520 

< I Ul 

23.3 5.2 

28.5 2.1 

CAE-S!JOI-010 CAE-5801-020 CAE-5801-030 CAE-5801-040 CAE·SB02-00; 

04130198 04/30198 04/30198 04130198 04/30191 

R<sult RL Quo! Result RL Quo! Result RL Qual Result RL Qual Result RL Quo! 

< 
< 
< 

< 
< 

< 
< 

12 u 
20 UJ 
20 u 
12 u 

390 u 
390 u 
390 u 

7.8 u 
7.8 u 

8260 24 

< 
< 
< 

< 

< 

< 

< 

< 
< 

12 u 
19 UJ 
19 u 
12 u 

390 u 
390 u 
390 u 

7.7 u 
7.7 u 

4000 22 

< 7.1 Ul < 6.7 Ul 
1.6 2.1 1.8 2.1 

98.9 24 560 22 

0.39 0.59 0.16 0.56 

0.59 u < 0.56 

212000 2900 

18 1.2 

1.! 5.9 

2.3 2.9 

SOlO 12 

3.4 0.32 

3670 590 

49.2 1.8 

< 
6.2 

1560 
< 

141 

< 
13.6 

13.3 

~19 Ul 
u 
590 
u u 
590 
1.1 u 
u 
2A 

338000 5600 

26.7 1.1 
1.8 5.6 

3.1 2.8 

2260 II 
0.92 0.32 

6010 560 

20.4 1.7 

< 

858 

< 
197 
< 

8.9 
7.4 

0.18 

4.5 

560 
2.2 

560 

1.1 

5.6 

2.2 

u 

u 

u 

u 

< 
< 

< 
< 

< 
< 

< 
< 

II U 
18 Ul 
18 u 
II U 

360 u 
360 u 
360 u 

7.2 u 
7.2 u 

< 

< 

< 
< 
< 

< 
< 

II U 
IS Ul 
18 u 
II U 

360 u 
360 u 
360 u 

7.1 u 
7.1 u 

10700 20 I 5260 19 

< Ul < 5.8 Ul 
I l.l 2.1 0.89 1.9 

1290 20 28.7 19 

0.38 0.5 I 0.23 0.48 

l 

I 

u < 0.5 u < 0.48 

55500 2500 29700 480 

9.1 0.99 6.1 0.96 

1.2 5 1.5 4.8 

1.8 2.5 1.2 2.4 

6200 9.9 4140 9.6 

3 0.31 2.3 0.29 

6330 soo 4010 480 

42.5 I.S 4S 1.4 

< 0.17 UJ < 0.21 Ul 

5.6 4 3.7 3.9 I 

2220 500 1090 480 

< 2.5 u < 2.5 u 
173 SOD il.S 480 
< ,I u < 0.96 u 

16.6 5 12.4 4.8 

13.9 1.9 

II U 
IS Ul 
IS U 
II U 

< 
< 

360 u 
360 u 
3f>O u 

7.2 u 
7.2 u 

18500 21 

6.3 Ul 
2.2 2.1 

130 21 

0.74 0.53 

0.37 0.53 

72!0 530 
13.5 1.1 
4.2 5.3 
7.1 2.6 

12100 II 

7.5 0..11 

2970 SJO 
134 1.6 

0.19 u 
ll.l 4.2 

2930 530 
2.; u 

48.1 530 

I U 
24.3 5.3 
28.9 2.1 
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I'IELL>IU 
COLLECf UA TE 

VOLATILE ORGANICS (~IETIIOD 8260) (pglkgl 
Carbon Oisullidc 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Tolucltc 

SEMIVOLATILE OIIGANICS (METHOD 8270) ()lglkg) 
Di-N-Butyl Phthalate 
Di-N-Oc:oylphlhalale 
N-Nilrosodlphenylamine 

PESTICIDESIPCIII~i:/1<~) 
DOE 
DDT 

METALS (mi:/kg) 
Aluminum 
Antimony 
ArJCnic 
llarlum 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cub all 
Copper 
I run 
Lead 
Magncsilun 
M:mg.unc.-sc 
Mercury 
Nic~el 

l1otassitnn 
Sch:niutn 
Sodium 
Thallium 
V:m:&dium 
Zinc 

ntefkg· milligrarn per killognun 
Jlg/L.t=: • 111icrogram per kiflosram 

J • Estintatcd 
U . Nondctcct 

Ma.11in1t1m r:requcncy 

1152 
46 3/52 
72 5/52 
12 2152 

300 1/52 
170 1/52 
43 2152 

3.6 1/52. 
4.6 1/52 

19000 52152 
2.8 7152 
4,4 S2/52 

1740 52152 
0.8 52152 

0.38 16152 
338000 52152 

26.7 52152 
4.7 51/52 
10.5 52151 

12100 52151 
9.1 52152 

17600 S2151 
180 52152 

0.07 8152 
11.9 52152 

3020 52152 
0.81 3152 
353 52152 
0.25 3152 
32.2 52151 
29.7 52/52 

CAE·SUOHIO 
04/30193 

Result Rl Qual 

< II U 
< 18 UJ 
< u u 
< II U 

< ~0 u 
< HO U 
< ~0 u 

< 7.1 u 
< 7.1 u 

17600 21 
< 6.2 UJ 

2.9 
352 21 
0.72 0.52 
0.15 0.52 

84500 2600 
16.2 
4.7 5.2 
6 2.6 

11300 10 
5.5 0.3 

5120 520 
180 1.6 
< 0.2 U! 

IO.l 4.2 
2890 520 

< 2.4 UJ 
353 520 J 
< 0.99 u 

32.2 5.2 
29.7 2.1 

CAE·SU02.Q20 
04130198 

Resull RL Qlool 

< II U 
< 18 UJ 
< 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 

< 7.1 u 
< 7.1 u 

4210 21 
< 6.3 UJ 

1.9 2 
1650 21 
0.16 0.52 } 
< 0.52 u 

254000 2600 
19.7 I 
0.66 5.2 
1.7 2.6 

2170 10 
1.1 0.3 

13700 520 
16.3 1.6 
< 0.16 UJ 

5.7 4.2 
662 520 

2.4 u 
251 520 } 
< I U 
14 5.2 
6 2.1 

CAE·SBOl-030 CAE·SB02.()40 CAE·SB03-00; 
04130198 04130198 04/30198 

Resull RL Qual Result RL Qual Rosulo RL Quol 

< 
< 
< 
< 

< 
< 

< 

< 
< 

4250 

II U 
18 UJ 
18 u 
II U 

350 u 
350 u 
350 u 

u 
u 

< 
< 

< 
< 

< 
< 
< 

< 

II U 
18 UJ 
!& u 
II U 

350 u 
350 u 
350 u 

6.9 u 
6.9 u 

20 4260 19 

< 
< 

< 
< 

< 
< 
< 

< 
< 

II U 
19 UJ 

19 u 
II U 

380 u 
380 u 
380 u 

7.4 u 
7.4 u 

16600 21 
< 6.1 UJ < 5.8 U! < 6.5 UJ 

l.J 
355 

1.9 l I 
20 ) 32.6 19 

0.16 0.51 
0.22 0.51 

235000 . 2500 

18.8 
1.6 5.1 
2.1 2.5 

2260 10 
1.2 0.28 

13500 510 
20.1 I.S 
< 0.16 Ul 

4.8 4.1 
608 510 
< 2.4 u 

180 510 J 
< 0.94 u 

IH 
6.6 

5.1 
2 

0.2 0.48 
0.13 0.48 

36800 480 
5.8 0.96 
1.9 4.8 
1.3 2.4 

3260 9.6 
2.2 0.29 

3480 480 
42 1.4 
< 0.2 Ul 

3.6 3.9 ) 
915 480 

2.4 u 
73.1 480 
< o!9s u 

8.5 4.8 
8.4 1.9 

2.6 2.2 
130 22 
0.67 0.54 
0.34 0.54 

70900 2700 
16.4 1.1 
4.3 5.4 
7.4 2.7 

10600 ll 
6.5 O.JJ 

3010 540 
123 1.6 
< 0.18 u 

10.5 4.3 
2840 540 

< 2.3 u 
43.3 540 
< 1.1 UJ 

24 5.4 
295 2.2 

CAE·SUOJ.QIO 
04130193 

Result Rl. Quat 

12 u 
21 UJ 

< 21 u 
12 u 

< 410 u 
< 410 u 
43 410 

3.2 u 
8.2 u 

10900 24 
< 7.2 Ul 

3.1 2A 
366 24 
0.72 0.6 
0.!7 0.6 

203000 3000 
19.3 1.2 
3.1 6 
4.4 

6810 12 
0.36 

4370 600 
96.4 1.8 

0.24 u 
4.8 

1970 600 

3.1 u 
221 600 

1.2 U! 
20.1 
19.3 2.4 
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FIELD II) 
COLLECT DATE 

VOLATILE OI!GANICS (METIIOD 8260) (log/kg) 
Carbon DisulfKie 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMIVOLATilE OI{GANICS (METIIOD 8270) (pglkg) 
Di-N-Butyl l~otholntc 
DI-N·Ottylphthalate 
N·Nitrosodlphenylominc 

PESTICIIJES/I'CII (pglkg) 
DDE 
DDT 

~IETALS (mglkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
llcryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Mongnnesc 
Mercury 
Nickel 
Polassiurn 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

ong/\;g ·milligrAm per killogrlllll 
~glkg ·microgram per killogrmn 

J • Estimated 
U • Nondctect 

Ma.~imum Frequency 

1/52 
46 3/52 
72 5152 
12 2152 

300 1152 
170 1152 
43 2152 

3.6 I/S2 
4.6 1152 

19000 52/52 
2.8 7/52 
4.4 52152 

1740 52152 
0.8 52152 
0.38 16152 

338000 52/52 
26.7 52152 
4.7 51152 
10.5 52/52 

12100 52152 
9.1 52152 

17600 52152 
180 52152 
o.o1 sm 
11.9 52152 
3020 52152 
0.81 3152 
353 52152 
0.25 3/52 
32.2 
29.7 

52152 
52152 

CAE·SB03.020 
04130/98 

Rtsull RL Qu•l 

< 13 u 
< 22 UJ 
< 22 u 
< 13 u 

< ~ u 
< ~ u 
< «O U 

< 8.7 u 
< 8.7 u 

15000 25 
< 7.6 UJ 

2.6 2.6 
ISS 25 

0.64 0.63 
0.38 0.63 

117000 3200 
16.9 1.3 
3.2 6.3 
4.5 3.2 

9320 13 
6.5 0.39 

6210 630 
110 1.9 
< 0.25 u 

9.3 s 
2720 630 

< 3.1 u 
277 630 J 
< 1.3 UJ 

24.4 
25.9 

6.3 
2.5 

CAE·SBOJ-030 
04130198 

Result RL Qual 

< II U 
< 19 UJ 
< 19 u 
< II U 

< 380 u 
< 380 u 
38 380 

< 7~ u 
c 7~ u 

5150 21 
< 6.4 UJ 

1.2 2.2 
169 21 
0.2 0.53 J 
< 0.53 u 

233000 2700 
18.8 1.1 
3.1 5.3 
1.5 2.7 

3100 II 
1.7 0.33 

6850 530 
83.5 1.6 
< 0.2 u 

4.2 4.3 J 
972 530 
< 2.7 u 

147 530 J 
< 1.1 UJ 

11.1 
8.3 

5.3 
2.1 

CAE-5003-040 
04130198 

Result RL Qual 

< 12 u 
< 20 UJ 
< 20 u 
< 12 u 

< 410 u 
< 410 u 
< 410 u 

< 8.1 u 
< 8.1 u 

5770 24 
< 7.1 U1 
1.3 2.3 
81 24 

0.26 0.59 J 
< 0.59 u 

116000 2900 
12.5 1.2 
1.3 5.9 
5.9 2.9 

4390 12 
2.4 0.35 

5220 590 
39.4 1.8 

< 0.22 u 
4.2 4.7 

1070 590 

< 2.8 \1 
104 590 J 
< 1.2 Ul 

11.1 
11.5 

5.9 
2.4 

CAE-SIJ04-005 
04130198 

Result RL Qual 

< II U 
< 18 u 
< l8 u 
< II U 

< J60 u 
< 360 u 
< 360 u 

< 7.2 u 
< 7.2 u 

14800 20 
< 5.9 u 

2.7 2.1 
65 20 
0.6 0.49 
< 0.49 u 

29000 490 
11.2 0.98 

3.6 4.9 
6.2 2.5 

9530 9.8 
7.4 0.32 

2710 490 
82.8 1.5 
< 0.19 u 

10.5 3.9 
2450 490 

< 2.6 u 
37.5 490 

< 1.1 u 
19.7 
22.6 

4.9 
2 

CAE-SBO-I.OIO 
04130199 

Result RL Qual 

< II U 
< 18 u 
< 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 

< 7.1 u 
< 7.1 u 

9050 18 
< 5.4 u 

2.5 1.8 
238 18 
0.46 0.45 
O.IJ 0.45 

118000 4500 
11.9 0.89 

2.1 4.5 
3.1 2.2 

5300 8.9 
4.7 0.27 

2730 450 
51.5 1.3 

< 0.19 u 
5.8 3.6 

1530 450 
< 2.2 u 

132 450 
< 0.88 u 

14.6 4.5 
14.1 1.8 
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FIEI.D 1D 
COI.LECT DATE 

VOLATILE OllGANICS (METIIOD 8260) (pglkg) 
Carbon Disulfodc 
Methyl Ethyl Ketone 
Mcthyllsoblllyl Ketotic 
Toluene 

SEMIVOLATILE ORGANICS (METIIOD 8270) (pglkg) 
Di-N-!lutyl Phthalate 
Oi-N-Octylphtltolatc 
N-Nitrosodiphenylamlnc 

I'ESTICIDES/I'CB 11oglkg) 
DDE 
DDT 

METALS (rngtkgl 
Aluminum 
Antimony 
Arsenic 
Uorium 
Ucryllium 
Catfmimn 

Calcium 
Chromium, Totol 
Cobalt 
Copper 
Iron 
Lend 
M~gncsium 

Manganese 
Mcn.'Ur)' 
Nickel 
Potassium 
Selcniurn 
Sodium 
·n~allium 

Vanadium 
Zinc 

mglkg- milligr•n• per killogram 
pg/kg -micrugnun per killognom 

J - Estimoted 
U - Nundctcct 

Mn.,imum Frequency 

1152 
46 3/52 
72 5152 
12 2152 

300 1152 
170 1152 
43 2152 

3.6 1152 
4.6 1/52 

19000 52152 
2.8 1152 
4.4 52152 

1740 52152 
0.8 S21S2 

0.38 16152 
338000 52152 

26.7 52152 
4.7 51152 
IO.S 52152 

12100 52152 
9.1 52152 

17600 52152 
IKO 52152 

0.01 8152 
11.9 52152 

3020 52152 
0.81 3152 
)53 52152 
0.25 3152 
)2.2 52152 
29.7 52152 

CAE-Sil04-020 
04130198 

Re.ult RL Qual 

< II U 
< 19 u 
< 19 u 
< II U 

< )70 u 
< 370 u 
< 370 u 

< 7.4 u 
< 7.4 u 

4350 21 
< 6.4 u 

1.4 2.1 
166 21 

0.19 0.53 
< O.SJ U 

271000 5300 
19.6 1.1 
1.5 5.3 
1.1 2.7 

2100 11 
1.5 0.32 

6510 SlO 
17.9 1.6 
< 0.2 u 

3.8 4.3 
679 530 
0.81 0.53 
209 530 J 
< 1.1 u 
10 5.3 
H 2.1 

CAE-5804-030 
04/)0/98 

Resull RL Qunl 

< II U 
< 18 u 
< 18 u 
< II U 

)00 360 
< 360 u 
< 360 u 

< 7.1 u 
< 7.1 u 

4000 21 
< 6.3 u 

0.12 1.7 
232 21 
0.14 0.52 l 

< 0.52 u 
141000 5200 

11.1 
O.SJ S.2 
1.6 2.6 

2310 10 
0.12 0.25 
4320 520 
20.9 1.6 

< 0.19 u 
2.8 4.2 
734 520 
< 2.1 u 

134 520 J 
< 0.83 u 

7.3 5.2 
6.4 2.1 

CAE-S!l04-040 
04/30198 

Resull RL Qunl 

II 
< 18 u 
< II U 
< II U 

< 360 u 
< 360 u 
< 360 u 

< 7.1 u 
< 7.1 u 

4910 21 
< 6.~ u 

1.4 2.1 
52.6 21 
0.16 0.54 J 

< 0.54 u 
72100 5400 

7.9 1.1 
I 5.4 

1.2 2.7 
3120 II 
2.1 0.32 

4410 540 
31.5 1.6 
0.04 0.2 UJ 
2.8 4.J J 

1060 540 
< 

101 
< 

2.7 
540 
1.1 

7.9 5.4 
1.5 2.1 

J 
u 

CAE-SB05..00S 
05/01198 

Resull RL Quol 

< II U 

< 18 u 
< 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 

< 7.1 u 
< 7.1 u 

17600 21 
1.2 6.2 
3 2.1 

370 21 
0.66 0.52 

< O.S2 U 
48300 520 
14.3 
3.9 5.2 
6.8 2.6 

11000 10 
0.31 

3390 520 
126 1.6 

0.07 0.15 
10.4 4.2 
3020 320 

< 2.6 u 
53.6 520 
< I U 

27.3 S.2 
26 2.1 

CAE-SBOS..() I 0 
05/01/98 

Result RL Quol 

< II U 
< 18 u 
< 18 u 
< II U 

< DO U 
< DO U 
< no u 

< 
< 

7370 21 

u 
u 

< 6.2 u 
2.6 2.1 
356 21 
0.38 0.51 

< 0." u 
223000 5100 

18.6 
2.6 5.1 
3 2.6 

4430 10 
4.1 0.31 

3190 510 
4~.3 I.S 
0.05 0.17 
5.8 4.1 

1450 510 
< 2.6 u 

170 510 
< I U 

11.7 5.1 
12.9 2.1 
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FIELDID 
COLLECT OA TE 

VOI.ATII.f. ORGANICS (~IETIIOD 8260) (Joslkg) 
Cllfbon Disulr.dc 
Mel/lyl Elhyll(elone 
Mc\hyllsubut)'l Kclnnc 

lolucnc 
Sf.~ II VOLATILE OltGANICS (~IETIIOD 8270) (Jog/kg) 

Di-N-Bulyl l'hihBlolc 
Di-N.Qclylphthalate 
N-NIIrosocliphenylaminc 

PESTICIDF.S/PCII (Jog/kg) 
ODe 
DOT 

METALS (mg/kg) 
A1uminum 
Antimony 
Arsenic 
narium 
llC!)'Ilium 
Cadmium 
Calcium 
Chromium, l'otal 
Cob all 
Copper 
Iron 
Lead 
Magnesian\ 
Manganese 
Mercury 
Nickel 
rotusiunl 
Selenium 
Sodium 
Tholllum 
Vanadium 
Zinc 

mJ!/I<t ·milligram per killogrwu 
Jig/kg. microgrant per L:.illogmm 

J -Cstima:ted 
U - Nondclect 

Ma.'dmum Frequency 

1152 
46 3152 
72 5/52 
12 2152 

300 1/52 
170 1/52 
43 2152 

3.6 1152 
4.6 1152 

19000 52152 
2.8 1152 
4.4 52152 

1740 52152 
0.8 52152 
0.38 16152 

33!000 52152 
26.7 52152 
4.7 51152 
10.5 52152 

12100 52152 
9.1 52152 

17600 52152 
180 52152 

O.o7 8152 
11.9 52152 
3020 52152 
0.81 3152 
353 52152 
0.25 3152 
32.2 52152 
29.7 52152 

CAE-5805-020 
OS/01198 

Result RL Qual 

< II U 

18 u 
< 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 

< 7.1 u 
< 7.1 u 

11400 21 
< 6.2 u 

2.1 
IH 21 
0.58 0.51 
0.17 0.$1 

81200 5100 
12.2 I 
3.6 5.1 
4.3 2.6 

7560 10 

5.9 0.32 
4500 510 
132 I.S 
< 0.21 u 

7.8 4.1 
2590 510 

< 2.7 u 
311 510 J 
< 1.1 u 

20.2 5.1 
2U 2.1 

CAE.SBOS-030 
OSIOI/98 

CAE-SBOS-040 
0510119& 

Rcsull RL Qual Result RL Qual 

< 
< 

< 
< 

II U 
18 u 
18 u 
II u 

370 u 
370 u 
370 u 

7.2 u 
7.2 u 

5240 21 

< 
< 

< 
< 

< 
< 

< 

< 

II U 

18 u 
18 u 
II u 

350 u 
350 U 
350 u 

u 
u 

5580 20 
< 

1.2 

118 

6.4 u < u 
1.8 I 
20 

2.1 I 1.4 
21 48.1 

0.18 0.54 J 
0.54 u 

173000 5400 

0.2 0.5 
0.16 0.5 

78500 5000 
15.6. 1.1 8.9 
1.3 5.4 
2.6 2.7 

2740 II 
2.3 0.31 

10600 540 
23.8 1.6 

< 

4.6 

918 
< 

202 

14 
8.6 

0.19 u 
43 
540 
2.6 u 
540 

I U 
5.4 
2.1 

2.6 2.5 
3770 10 
2.5 0.27 

5990 500 
35.4 1.5 
< 0.21 u 

3.7 4 
1200 500 

2.3 u 
127 500 

0.9 u 
113 5 
3.7 

CAE-5806-00S CAE-5806-010 CAE-5806-020 
0510119& 05/01/98 OS/01198 

Rcsull RL Qu•I Rc•ult RL Qual Rcsull RL Quo! 

< 

< 
12 

< 
< 
< 

3.6 
4.6 

II U 
18 u 
18 u 
II 

370 u 
370 u 
370 u 

1.9 
7.3 

moo 20 
< 

3.5 
201 

6.1 u 
1.9 
20 

< 
< 

< 

< 
< 
< 

< 

II U 

18 u 
18 u 
II U 

360 u 
360 u 
360 u 

7.2 ll 
7.2 u 

9100 21 
< 6.4 u 

2.8 2.1 

108 21 
0.5 0.51 J 0.43 0.$4 
< 0.51 u 031 0.54 

105000 5100 
14.1 I 
2.8 5.1 
5.1 2.5 

1590 10 

6.6 0.29 
3010 510 
77.6 I.S 
0.04 
8.1 

1980 
< 

36.4 
< 

18.8 
18.5 

0.17 
4.1 

510 

2.4 u 

JIO 
.97 u 

5.1 

98500 5400 

12.4 1.1 
2.7 $.4 

3.9 2.7 
6280 II 
4.7 0.31 

3130 $40 
76.6 1.6 

< 0.21 
6.9 4.3 

1780 540 

2.6 
37.3 ' 540 
< I 

15.8 5.4 
15.6 2.1 

u 

u 
} 

u 

< 

< 

< 
< 
< 

II U 
18 u 
IS U 
II U 

360 u 
360 u 
360 u 

7.2 u 
7.2 u 

10500 19 
5.6 u 

2.1 1.8 
338 19 
0.45 0.46 

0.46 u 
83700 4600 

115 0.93 
2.5 4.6 
2.8 2.J 

6550 9.3 
4.2 0.26 

3960 460 
7S.6 1.4 
< 0.19 u 

6.6 3.7 
2350 460 
0.66 2.2 
74.6 460 

o.ss u 
16.6 4.6 
IH 1.9 
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FIELDID 
COLL~CT DATe 

VOLATILE OllGANICS (METIIOil8260) (~g/I<V 

C1rbon OisuiOde 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMI\'Olt\ TILE OIIG,\NICS (METIIOU 8170) {~glkgj 

Di-NaDulyl Phthalalc 

IJi·N·OctylphU••Iate 
NaNitrosodiphc:nyl~:mine 

I'F".STICIIJESII'CD ()tg/kg) 

DUe 
Dill' 

METALS{mglkg) 
Aluminum 
Antimooy 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Ouomium, Tolnl 
Cubolt 
CopPer 
Iron 
Lead 

Ma;ncsium 
Mwtgnnc:sc 
Mcn;·ury 
Nickel 
11olassium 
Selenium 
Sudiunt 

Thallium 
Vanadium 
Zinc 

ntg/k:c, ~ tuilli:mm per killogrant 
Jlsfkg. · nticrogram per killogram 

J • Estintlllcd 
U .. Non detect 

Mn:<intum Frequency 

1152 
46 3/52 
72 5/52 
12 2152 

300 1/52 
170 1152 
43 2/S2 

).6 1152 
4.6 1152 

19000 52152 
2.8 1152 
4.4 52152 
1740 52152 
0.8 52152 
0.38 16152 

))8000 52152 

26.7 52151 
4.7 51152 
10.5 52152 

12100 S2152 
9.1 52151 

17600 52/52 
180 52152 

0.07 8152 
11.9 52152 
3020 52152 

0.81 3/52 
353 52152 
0.25 3/52 

32.2 52152 
29.7 52151 

CAE·SB06.030 CAE·SB06-040 CAE.SB01-Q05 

05/01198 05/01198 05/01/9& 

Result RL Qunl Rcsull RL Qunl Result RL Qunl 

< 

< 
< 
< 

< 
< 
< 

< 
< 

II U 
18 u 
18 u 
II U 

)60 u 
360 u 
360 u 

7.1 
7.1 

u 
u 

7!60 21 

< 
< 
< 
< 

< 
< 

< 

< 
< 

II U 
18 u 
IR U 
II U 

350 u 
350 u 
350 u 

u 
u 

3670 19 

II U 
26 19 
49 19 
< II U 

< no u 
< no u 
< no u 

< 
< 

3.7 u 
3.7 u 

19000 21 

< 6.4 U < 5.8 u < 6.2 u 
1.3 1.9 0.92 0.13 2.9 2 

1000 21 20.9 19 145 21 

0.28 0.53 J 0,15 0.49 0.8 0.52 

< 0.53 u < 0.49 u < 0.52 u 
86000 5300 31900 490 71300 5200 

10.2 1.1 4.6 0.97 IS.6 I 

1.2 5.3 0.85 4.9 4.1 5.2 

2.3 2.7 0.95 2.4 8.7 2.6 

4330 II 2670 9.7 11600 10 

2.7 0.29 2.1 0.25 6.3 0.3 

1370 530 2830 490 3410 520 

36.4 1.6 28.8 1.5 94.3 1.6 

< 0.19 u < 0.2 u 0.04 0.19 

4.9 4.3 2.5 3.9 11.9 4.2 

1650 530 814 490 29)0 520 

< 2.4 u < 2.1 u < 2.5 u 
181 530 85.9 490 82.7 520 J 

< 0.95 u < 0.83 u < I U 

10.3 5.3 6.3 4.9 24.8 5.2 

10.3 2.1 6.3 1.9 29.2 2.1 

CAE·SB07·010 
05101198 

Rosult RL Qunl 

< II u 
32 18 
55 IB 

5 II 

< 360 u 
< 360 u 
< 360 u 

< 3.S u 
< u u 

13200 21 

< 6.3 u 
3.2 1.9 
267. 21 

0.62 0.52 
< 0.52 u 

116000 5200 
lS.l I 
3.3 $.2 

5.1 2.6 
8590 10 
6.3 0.29 

3360 520 
Ill 1.6 
< 0.21 u 

8.1 
2200 

0.56 
209 
0.25 
22.4 
21.7 

4.2 
520 
2.4 

52,0 
o.97 
5.2 
2.1 

CAE·SB07-015 
05/01198 

Result RL Qunl 

< II u 
46 18 

72 18 
< II u 

360 u 
< 360 u 

360 u 

< 3.5 u 
< 3.5 u 

11900 20 
< 6 u 
1.9 2 J 
177 20 

0.51 0.5 
< 0.5 u 

108000 5000 
13.6 
3.2 
).4 2.5 

6910 10 
4.7 0.3 

4010 lOO 
83.4 1.5 
0.04 0.16 

6.8 4 
2250 500 

< 2.5 u 
282 500 J 
< 0.99 u 

16.6 
18.5 

CAE·SB07-025 
05/01198 

Rcsult RL Quo! 

< II U 
< 18 u 
14 18 

< II U 

370 u 
< 370 u 
< 370 u 

< 3.6 u 
< ).6 u 

5580 21 
6.3 u 

1.4 1.9 J 
129 21 

0.25 0.52 
< 0.51 u 

193000 5200 
16.1 I 
2.2 $.2 

2.3 2.6 
JOOO 10 

0.29 
SSM l20 
30.7 1.6 

0.1 u 
4.6 4.2 
958 520 
< 2.4 u 

206 520 
< 0.95 u 

15.1 5.2 
8.9 2.1 
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COLLECI" UATE 

VOI.A"I'ILE ORGANICS (MI::TIIOU 8260) (pglkg) 
Carbon Disulfide 
Methyl Ethyl Ketone 
Methyl isobutyl Ketone 
Toluene: 

SEMIVOLATJLE ORGANICS (nii:.IIIOU 8270) (pg/kg) 
DI·N·Uutyl Phthalate 
Di·N·Octylphtloalatc 
N-Nitrosodiphenylan.ine 

I'ESTICIIJES/I'CD (PRikg) 

DUE 
DDT 

METALS (onglkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Uerylliuon 
Cadmium 
Calcium 
Chromium, Totru 
Co ball 
Copper 
Iron 
Lead 
Mil&JleSiUnt 

Manganese: 
Merenry 
Nickel 
Pot<~ssiurn 

Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

mglkg • noillicrono per killog111m 
Pslkl: • noicn>gram P•" klllogram 

J • Estimated 
U • Nondetect 

Maximum l'n:queney 

7 1152 
46 J/52 

72 5/Sl 
12 2152 

300 1/52 
170 1152 
43 2152 

3.6 1152 
4.6 1152 

19000 52152 
2.8 7/52 

4.4 52152 

1740 52152 
0.8 52152 
0.38 16/52 

338000 52152 
26.7 52152 

4.7 51152 

10.5 52152 
12100 52152 

9.1 52152 
17600 52152 
180 52152 

0.07 8/52 

11.9 52152 

3020 52152 
0.81 3152 
353 52152 
0.25 3152 
32.2 52152 
29.7 52152 

CAI!·S007.035 
05/01198 

Result RL Qual 

< 
< 

II 
18 

37 18 

u 
u 

< II U 

< 350 u 
< 350 u 
< 350 u 

< 3.5 u 
< 3.5 u 

6080 20 

< 5.9 u 
1.3 1.9 

59.1 20 
0.25 0.49 } 

< 0.49 u 
101000 4900 

10.3 0.98 
1.9 4.9 
1.7 2.4 

3720 9.8 

2.3 0.29 

3560 490 

39.7 1.5 
< 0.19 u 

3.9 3.9 
1220 490 

< 2.4 u 
134 490 

< 0.97 u 
8.5 4.9 
8.S 2 

Ci\E·S007.045 

05/01198 

Ci\J;-S008.()05 

05/01198 
Result RL Qual Result RL Qual 

< II U < 12 U 
< 18 u < 20 u 
< 18 u < 20 u 
< II U < 12 U 

< 350 u < 360 u 
< 350 u < 360 u 
< 350 u < 360 u 

< 3.5 u < 3.6 u 
3.5 u < 3.6 u 

4310 20 14600 2.4 
< 6 u < 1.1 u 
1.3 

45.7 
1.9 

20 

2.1 0.22 
70.4 0.072 

0.2 0.5 J 0.71 0.027 
< 0.5 u < 0.13 u 

119000 5000 
12.7 

1.8 

10.5 2.S 
3360 10 
2.3 0.29 

3870 500 

34.8 1.5 
0.04 0.18 

3.1 4 
823 500 

< 
93.1 

< 
1.3 

8 

2.4 u 
500 } 
0.96 u 

2 

6140 2.5 

10.3 0.58 
4.4 0.26 

6.7 0.19 
10600 0.48 

6.9 0.18 
2330 2 
152 0.081 

< 0.037 u 
9.8 0.33 

2420 9.9 

< 0.89 
35.7 2.4 

0.24 0.2 

20 0.18 

25.4 0.39 

u, 
} 

} 

Ci\E·SBOS-010 CAE·S008·0 15 
05/lll/98 OSIOI/98 

Resull RL Qual Result RL Quo! 

< 12 u < 12 u 
< 20 u < 20 u 
< 20 u < 20 u 
< 12 u < 12 u 

< 360 u < 360 u 
< 360 u < 360 u 
< 360 u < 360 u 

< 3.5 u < 35 u 
< 3.5 u < 3.5 u 

9230 2. 7 11500 2.6 
< 1.2U < 1.2U 
1.9 0.23 1.6 0.22 

1740 0.079 286 0.078 
0.43 0.03 } 0.49 0.029 

< 0.14 u 0.19 0.14 
217000 28 

19.5 0.63 

2.6 0.29 
3.4 0.21 

4850 0.52 

0.19 

3650 2.2 

72.9 0.089 
< 0.039 u 

5.1 0.35 

1440 II 

< 
183 

< 
14.3 
12.7 

0.93 u 
2.6 } 

0.21 u 
0.2 

0.42 

91000 27 

13.4 0.62 

3.4 0.28 

3.2 0.2 

7100 032 

4.4 0.18 

4320 2.1 

87.2 0.087 

< 0.037 u 
7.6 0.35 

2280 11 
< 0.88 u 

276 2.S 
< 0.2 lJ 
20 0.19 
18 0.42 
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FIELDID 
COLLECT DATE 

VOLATILE ORGANICS (I\IETIIOD 8260) (pg/kg) 
Carbon Disulnde 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Toluene 

SEMIVOLATil.E ORGANICS (METIIOI> 8270) (11g/kg) 
Di-N-Butyl Phthalate 
Di-N-Octylphthalole 
N·Nitrosodiphcnylamine 

PESTICIDES/PCB (pglkg) 
DOE 
DDT 

METALS (mglkg) 
Aluminum 
Antimony 
Arsenic 
Uarium 
Beryllium 
Codmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 
Sodium 
1lmllium 
Vanadium 
Zinc 

mglkg- milligram per killogram 
Jig/kg -microgram per killogram 

J • Estimated 
U - Nondetect 

Maximum Frequency 

7 1/52 
46 3/52 
72 5152 
12 2152 

300 1/52 
170 1152 
43 2/52 

3.6 1152 
4.6 1/52 

19000 52152 
2.8 7/52 
4.4 52152 
1740 52152 
0.8 52/52 
0.38 16/52 

338000 52152 
26.7 52152 
4.7 51/52 
I 0.5 52/52 

12100 52152 
9.1 52/52 

17600 52152 
180 52/52 

0,07 8/52 
11.9 52152 
3020 52152 
0.81 3/52 
353 52152 
0.25 3/52 
32.2 52152 
29.7 52152 

CAE-SBOB-025 
05/01/98 

Result RL Qual 

< 12 u 
< 20 u 
< 20 u 
< 12 u 

< 360 u 
< 360 u 
< 360 u 

< 3.6 u 
< 3.6 u 

4820 2.8 
< 1.2 u 
1.6 0.22 
194 0.082 
0.18 0.031 

< 0.14 u 
240000 29 

19.9 0.66 
1.7 0.3 
2.6 0.22 

2360 0.55 
1.5 0.18 

11600 2.3 
22.1 0.093 

< 0.039 u 
4.8 0.37 
748 

<: 

269 

< 

11 
0.89 
2.7 
0.2 

17.3 0.21 
5.4 0.44 

u 
J 
u 

CAE-SBOB-045 
05/01/98 

Result 

CAE-SBOB-035 
05/01/98 

RL Qual Result RL Qual 

< 
< 
< 
< 

< 
< 
< 

< 
< 

12 
20 
20 
12 

360 
360 
360 

3.6 
3.6 

2.8 

u 
u 
u 
u 

u 
u 
u 

u 
u 

4860 

< 
1.4 
IJ9 

1.3 u 
0.24 J 
0.084 

0.17 0.032 
0.2 0.15 

168000 29 
15.3 0.67 
1.2 0.3 
3.7 0.22 

2840 0.56 
I. 7 0.2 

12600 2.3 
27.5 0.095 

0.04 I 0.039 
4.2 0.38 

902 II 

< 
228 
< 

12.9 
8.6 

0.99 u 
2.7 
0.22 u 
0.21 
0.45 

< 
< 
< 

< 

< 
170 

< 

< 
< 

4410 

12 
20 
20 
12 

360 
360 
360 

3.5 
3.5 

2.7 

u 
u 
u 
u 

u 

u 

u 
u 

< 1.2 u 
0.77 0.22 
43.9 0.081 
0.18 0.03 

<: 0.14 
72500 28 

8.9 0.65 
1.5 0.29 
1.8 0.21 

3290 O.S4 
1.9 0.18 

5000 2.2 
33.8 0.091 

J 

u 

< 0.041 u 
2.8 0.37 J 
854 II 
< 0.88 

119 2.6 
< 0.2 

11.4 0.2 
7.3 0.44 

u 
J 

u 
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Maximum Residential Soil Industrial Soil 

Field Snmple lD Detected MSSL MSSL 

Frequency for Maximum Concentration Concentration 1 Concentration Ill 
Chemical Detected Hit (mglkg) Qual (mglkg) 
VOLATILE ORGANICS 

Toluene t/8 CAE·S006·002 0.010 520 
SEMlVOLATJLE ORGANICS 

Phenol )/8 CAE·SBOJ-002 0.120 33,000 
PESTICIDES 

DOE 1/8 CAE·HA04..{)02 0.0034 0.2 
METALS 

Aluminum 8/8 CAE·SBOI-{)02 19900 75,000 
Antimony 2/S CAE·HAOI-001 3.2 30 
Arsenic S/8 CAE-HAOI-{)01 4.6 J 0.38 
Beryllium 8/8 CAE·SBOI·002 0.87 ISO 
Cadmium 3/8 CAE·SB0)-{)02 0.46 J 37 
Chromium 8/8 CAE-SBO l-002 14.3 210 
Iron 8/8 CAE-SB02-002 14,700 22,000 
Nickel 8/8 CAE-SB06-002 12.5 1,500 
Vanadium 8/8 CAE-SB02-002 30.1 520 
Zinc 8/8 CAE·SB02-002 36 22,000 

Total Excess Cancer Riskt'l 

Hazard lndoxt'l 

" 1 EPA Region VI Mcdia-Speclnc Screening Levels for Residential Soil (EPA 1998) 
<ll These chemicals an: known carcinogens. Excess Cancer Risk • Maximum Detected Conccntnlio<>'MSSL *I x 10 ... 
Ill These chemicals arc noncarcinogens. Hazard Quotient- Maximum Detected Conccntration/MSSL '1.0. 
1'1 Total Excess Cancer Risk • Sum of all excess cancer risks at the site. 
Ill Hazard Index - Som of all hazard quotients at the site. 

(mglkg) 

520 

100,000 

100,000 

3.0 
3,400 
930 
450 

37,000 
13,000 
100,000 

Frequency of Frequency of 
E.xceednnce of E.~ccedancc of 

Exceeds Residential Industrial 
MSSL? MSSL MSSL 

NO 

NO 

NO 

NO 
NO 
YES 8/8 5/8 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

•• The MSSL for toluene Is based on a soil saturation concentration and is not based on risk. Therofon:, a potential risk from toluene could not be estimated using the MSSLs. 
A MSSL calculated based on risk would be higher than the satuntion concentration; then:fon:, the exclusion of toluene from the cumulative risk estimate is not likely to 
signlncantly aiTcel the conclusions oftl•c risk screening cv.aluation. I 

'"MSSL is the maximum ollownblc concentration and not based on risk. Therefore, a potential risk could not be estin1ated using the MSSL. A MSSL caiculalcd based on risk 
would be higher than the maxiniUm concentration. Exclusion of this contpound from the cumulative risk estimate is not likely to significantly affect the conclusions 
or the risk screening cvalualion. 

ntg/kg ~ Milligrams per Kilogram 

II .. ... -a 
C') I~ 0 
3 

E~timated Risk "C 
Excess Haznrd Ill .., 

Cancert'l Quotient t>l Cii' 
0 

•• ::::s 

0 .... ... s: 
Ill 

1.70E·08 >< 
§' 
c 

0.1067 3 
1.21E·OS 
S.SOE-09 

0.0124 
6.81E-08 

0.67 
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"C a. Field Sample Maximum Residential Soil lndustrinl Soil Frequency of Frequency of I» ., 
~ 10 Detected MSSL MSSL Exccedance of Exccedanee of Estimated Risk iii' 
~ 

Frequency for Maximum Concentration Concentration 1 Concentration121 Exceeds Residential Industrial Excess Hnzard 0 
(J) Chcmicnl Detected Hit (mg/kg) Qual (mglkg) (mg/kg) MSSL? MSSL MSSL Cancer 1'1 Quotient 111 ::J 
0 0 
s::: VOLATILE ORGANICS 

..... ., 
3: 0 Carbon Disulfide 1/52 CAG·Sll04-o40 0.007 :l50 1,200 NO 0.00002 C1) I» .. 

Methyl Ethyl Ketone (2-Dutanonc 3152 CAE·SB0?-01 S 0.046 6,900 27,000 NO 0.00001 ~ . 
c Methyl l!obutyl Ketone 5/52 CAn·SR07~15 0.072 750 2,800 NO 0.0001 3 ;;o s::: 
(J) (4·Methyl·2·1'elllnnonc) 3 
G') Toluene 2152 CAE·SB06-00S 0.012 520 520 NO .. 

(J) ., 
s::: 

~. "'C SEMIVOLA TILE ORGANICS 0" -f 
0 ::J I» Di·n·butyl phthnlotc 110,000 NO 0.0001 Ul I» 

f C1) co 1152 CAil-SU04~30 O.JOO 5,500 )> s::: 0" 
<0 

., C1) Di·n-octyl phthalate 1152 CAE·SD08.()4S 0.170 1,100 10,000 NO 0.0002 0 ~ CD" m 
~ 0 ~ 

N-nitrosodiphenylamine 91 610 NO SE·IO C') I» 0) "' S/52 CAE·SD03.010 0.043 0 :; 0 0 c,.) 
" 0 m C1) I 5' ..... 

~ 

"' a. N PESTICIDES (J) 
~ ~ 0 a. •, DOE 1152 CAE·SB06~5 0.0036 0.2 NO 2E·08 
~ I» ., DDT 1152 CAE·SB06-005 0.0046 0.2 NO 2E-08 C') ~ c. 
< n 0 
-; METALS ::J 
~ -< 10/52 

0 
:'.. a. Arsenic 52152 CAE·Sll06·005 4 0.38 3.0 YES 52152 IE·OS C1) 
Q) ~(1) Aluminum 52152 CAE·SB07~5 19,000 75,000 100,000 NO ... ::J 
'C -•"' ., 
t> ~ Oarium 52/52 CAE·SDOB.OIO 1,740 5,200 100,000 NO ... I» 

co -c. 
Beryllium 52152 CAE·SB07·00S ISO 3,400 NO 0.0053 c;· Q. co 0.8 

0 
9- co Chromium 52152 CAE·SBOI-020 26.7 210 450 NO IE-07 ::J 
>:l I Ul 
L Copper 52152 CAE·SB07-045 10.5 2,800 70,000 NO 0.0038 -c 
6 Lend 52152 CAE·SBOS-005 9.1 400 NO .... 0 
0 

0 3: 
;: (J) 
)> (J) 
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Ul 
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Field Sample Mnximum Residential Soil lnduslrinl Soil Frequency of Frequency of 
ID Detected MSSL MSSL Exceedance of Exceedance of 

Frequency for Maximum Concentration Concentration 1 Concentration'" 
Chemical 

METALS, cont. 

Mercury 

Total E•cess Cancer Risk1' 1 

Hazard lndu1' 1 

Detecled 

8152 

Hit (mg/kg) 

CAE-SBOS-005 O.o7 

111 EPA Region Mc:dia-Specilic Screening Levels for Re<idenllal Soil (EPA 1998) 

Qual (mg/kg) 

22 

m These chemicals nrc known carcinogens. Excess Cancer Risk- Mulmum Detected Concentratjon/MSSL •txt 04
. 

m These chemicals are noncarcinogens. I Iazard Quotient :2 Maximum Detected Concctttration/MSSL •1 .0. 1") Total Excess Cancer Risk- Sum of all excess cancer risks at the site. 
<'I Hazard Index- Sum of all hiiZArd quolienl5 allhe sile. 

(mg!l;g) 

NA 

Exceeds Residential Industrial 
MSSL? MSSL MSSL 

NO 

•• The MSSL for toluene is based on a soil soturation concentration and is not based on r\sk. l11erefore, a potential risk rrum toluene cou1d not be estimated using the MSSLs. A MSSL calculated bnscd on risk would be higher than the snturalion concentration: thererorc, 1he exclusion or toluene from the cumulative risk estimate is not likely to signiOcantly afTcct the conclusions or the: risk screening evaluation. 
•••The MSSLs ror aluminum and barium arc the maximum allowable concentrations and not risk-based. Therefore, a potential risk f'rom aluminum and barium could not be estimated using lhe MSSLs. A MSSL calculated based on risk would be higher lhon the maximum concentration. Exclusion of these compounds from the cumulative risk cstimale is not likely 10 slgnlflcanlly aiTectthe conclusions oflhe risk screening evaluation. 
••• 'Lead docs not have on EPA-alablishcd loxicity Caclor; thercf.n, an MSSL has not be calculalcd for it Titc concentration prcscnlcd as lhe MSSL for leod is based on an cPA exposure model (EPA 1994). 
mglkg • Milligrams per li.ilogront 
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FIELD ID 
COLLECT DATE 

CAF·HAOI-001 

4129198 

CAF·HAO 1·002 

4129198 

CAF·HA02..001 

4129198 

CAF·HA02-002 
4129198 

CAF-HAOJ-001 

4/29198 
Maxinlllm Frequency Result__ RL Quol Result RL Qual_ Result RL Qn:oi_Result____!!._ Qual Rcs.toll__ RL _Qual 

METALS(noglkg) 

Antimony 
Arsenic 

Lead 

J • Estimated Value 
RL. Reporting Lionit 
Qual ·Qualifier 

0.19 

s 
IS I 

U • Value reported as nondetcct 
UJ • Value is estimated nondetect 
mglkg & Milligrams per Kilogram 

8127 

27127 

27127 

< 0.16 UJ 
2.2 0.1 

7.8 2.2 

< 

2.1 

2.3 

0.16 u < 0.16 u . < 0.14 u 0.19 0.16 
0.16 2.4 0.11 1.9 0.1 2.4 0.11 
2.1 10 2.1 8 1.9 16.4 2 

CAF-HA03..002 CAF·HA04-00 I 
4129198 4129198 

Result RL Qual ~·~tolt __ RL _Quill_ 

< 0.2 u 0.16 0.15 
2.2 0.1 5 0.1 > 0 6.6 2 11.9 2 
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FIELDID 

COLLEC"r UA TE 

METALS (ntglkg) 

Antimon)' 

Arsenic 

Lead 

J ·Estimated Value 
RL. Reporting Limit 
Qual • QualiOcr 

Maximum 

0.19 

s 
151 

U • Value rcporicd as non detect 
UJ ·Value is estimated nondetect 
mglkg = Milligrams per Kilogram 

Frequency 

8127 

27127 

27127 

CAF·HA04-002 CAF·HAOS-001 CAF-HAOS-002 CAF·HA06.001 CAF-HA06-002 CAF·HA07.001 CAF·HA07·002 
4129/98 4/29/98 4/29/98 4129/98 4129198 4129198 4129198 

Result RL ~1al Result RL ~al Result RL Qual Result RL Qual Result RL Qual Result RL gual Result RL Qual 

< 0.15 u < 0.15 u < 0.15 UJ < 0.15 u 0.16 O.!S < O.IS u 0.17 0.2 
2.6 0.1 2.7 0.1 2.9 0.1 2.6 0.1 3.5 0.1 2.6 0.1 2.6 0.1 
12.7 1.9 10.6 2 151 1.8 7.8 1.9 5.3 1.7 6.6 2.2 6.4 
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FIELD 1D 

COLLECT DATE 

METALS (mglkg) 

Antimony 
Arsenic 

Lend 

J ·Estimated Value 
RL. Reporting Limit 
Qual • Qual i focr 

Maximum 

0.19 

s 
lSI 

U • Value reported u nondetect 
UJ ·Value is cnimatcd nondetect 
mg/kg • Milligrams per Kilogram 

Fre9ucncx 

8127 

27/27 

27127 

CAF·HA08.QO I CAF·HA08-002 CAF·I·IA09-001 CAF·HA09-002 CAF·SSOI·002 CAF·SSOHJ02 CAF-SSOJ-002 
4129198 4/29198 4/29198 4/29198 4/28198 ;4128198 4128198 

Result RL Qual Result RL gual Result RL Qual Result RL goal Result RL Qual Result RL Qual Result RL Qual 

< 0.15 u < 0.15 u < 0.15 u < 0.15 u < 0.16 UJ 0.18 0.16 J < 0.16 u 
2.6 0.1 2.5 0.1 2.4 0.1 2.6 0.1 2.9 0.11 2.7 0.11 2.6 0.11 
5.9 2.1 4.2 2.1 4.4 2 4.5 1.9 23.4 2.2 4.4 2.1 5.4 2.2 
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FJELD ID CAF-SS04-002 CAF-SSOS-002 
COLLECT DATE 4/28198 4/28198 

Maximum Fre~ncy Result RL Qual Result RL Qual 
~IETALS (mglkg) 

Anlimony 

ArSCllic 

Lead 

J ·Estimated Value 
Rl. ·Reporting Limit 
Qu~l- Qunlilicr 

0.19 

s 
!51 

U - Value reported lS nondetccl 
UJ- Vlllue is estimated nondetect 
m@/kg =Milligrams per Kilogram 

8/27 

27127 

27127 

< 0.15 u < 0.15 u 
2.4 0.1 2.2 0.1 
8.9 2 7 2 

CAF·SS06-002 CAF·SS07-002 
4128198 4/28/98 

Result RL Qual Result RL Qual 

< 0.14 u 0.18 0.15 

2.2 0.1 2.8 0.1 
8.8 1.9 17.1 2 

CAF-5508-002 CAF-5509-002 
4/28198 4/28198 

Result RL Qual Result RL Qual 

0.17 0.16 0.17 0.16 
2.8 0.11 2.5 0.11 
IH 2.2 6 2.1 
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FIELD 10 
COLLECT DATE 

METALS (mg/kg) 

Antimony 
Arsenic 

Lead 

J • Eslimaled Value 
RL- Reporting Limit 
Qual • Qualifier 

Maximum 

0.27 

3.1 

38.9 

U • Value reported as nondclecl 
mg!kg =Milligrams per Kilogram 

Frequent~ 

3/9 

919 

919 

CAF-HAOI-004 CAF·HA02·004 CAF·HA03-004 CAF-HA04-004 
4129/98 4129/98 4129/98 4/29/98 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

0.14 0.16 J < 0.14 u < 0.15 u O.lS 0.15 
2.4 0.11 2 0.09 3.1 0.1 2.6 0.1 
7.8 1.9 4.9 1.9 15.1 2 10.8 2 
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FIELDID 
COLLECT DATE 

METALS (mg/kg) 

Antimony 
A1'5enic 

Lend 

J • Estimated Value 
RL • Reporting Limit 
Qunl ·Qualifier 

Maximum 

0.27 

3.1 

38.9 

U • Value reported as noru..lctcct 

mg/kg =Milligrams per Kilogram 

Frequency 

319 

919 

919 

CAF·HA06·004 CAF·HA07-004 CAF-HAOS-004 CAF·HA09-004 
4/29/98 4/29/98 4/29/98 4129/98 

Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

< 0.15 u < 0.15 u < 0.15 u < 0.15 u 
2.4 0.1 2.4 0.1 2.4 0.1 2.5 0.1 
4.5 2.1 5.6 2 2.2 1.7 4.4 1.9 

c 
(I) ..... 
(I) 
(') ..... 
(I) 
Q. 
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0 c. 
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""' c. 
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CD 
CD 
CD 

Chemical 
METALS 

Arsenic 
Lead 

Totnl Extess Cnnccr 1Usk"1 

Hozord Index''' 

Frequency 
Detected 

27f27 
27f27 

Field Sample 10 
for Mnximum 

Hit 

CAF·HA04·001 
CAF·HAOS-002 

Mnxionum 
Detected 

Rcsidcntinl Soil 
MSSL 

Industrial Soil 
MSSL 

Concentration Conccntration<11 Conccntrntion1' 1 

l_~&__ Qtl!l___ (mg/kg) _ (mg/kg) 

lSI 
0.38 
400 

3.0 
1.000 

" 1 EPA Region VI Media-Specific Screening Levels for Rcsidcnlial Soil (EPA 199!) 
120 EI'A Region VI Media-Specific Screening Levels for lnduslrial Soil (Et'A 1998) 
C:'-J ·nu:sc chemicals nrc known carcinogens. Excess Cancer Risk • Maxirnun1 Dcll:ctcd Conccntrationllnduscrial MSSL'IxlO"'. 
1' 1 These chemicals arc non carcinogens. Hazard Quotient~ Maximum Detected Concentration/Industrial MSSL'l.O. 
Ill Total Excess Cancer Risk • Sum of all excess cancer risks at the site. 
161 Hazard Index • Sum of all hazard quotients at 1he site. 
NA • Not applicable. 
noglkg ~ Milligrams per Kilogram 

Exceeds 
MSSL? 

YES 
NO 

Frequency uf 
Excecdancc of 

MSSL 

2127 

• L.cod docs not have an !;I' A-established toxicily factor; lhcrcfore, an MSSL has not been calculated for II. The conccnlralion presenled as lhe MSSL for lead is based 
on an EPA exposure model (EPA 1994). 

Estimntcd Risk 

Excess Cancer''' Hazard Quoticnt<'1 

1.67E-06 
NA 

2&.06 

NA 

0.0 
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en -f c A) 

~ ;. !2: 
(") 0 CD 

CD en 
'T1 en -~:oo 
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Maximum Residentilll Soil Industrial Soil 
Detected MSSL MSSL Frequency of Estimated Risk 

Concentration Concentration111 Concentration!ll Exceeds Exceedance of 
Chemical 

Frequency 
Detected 

Field Sample ID 
for Maximum 

Hit (mglkg) QU8l_ (mg/kg) _ (mg/kg) _ MSSL? MSSL Excess Cancer" f{azard Quotient1' 1 
METALS 

Lend 
Tutal En-ess Cnnccr Rhk!'l 
Haznrtl Jndcx1' 1 

9/9 CAF-HA05.002 

1'1 EPA Region VI Media·Specific ScreeningLevols for R<Sidential Soil (EPA 1998) 
'"EPA Region VI Media-Speciftc ScreMing Levels for Industrial Soil (EPA 1998) 

38.9 400 

(J) These chemiCAls are knov.n carcinogens. Ex~ Canoer Risk • Maximum Det~1.ed Conccnlrationllndustrial MSSL•txl04
• 

(~J lbesc chemic.: Is are noncarcinogens. Haurd Quotient- Maximum Detet.1ed Concenlrationllndustrial MSSL•t.O. 
"'Totti Ex~ Cancer Rhk =Sum of all ucess cancer risk.t at the site. 
" 1 Hazerd Index= Sum of oJI hazard quotients al the •ite. 
mglkg = MilliCJllmo per Kilogram 
NA- Nul Applioahle. 

1,000 NO 

• Lead doe3 not ha.vo an EJ•A.esL1bli.o;llCd loxicity li.L1or; therefore, n MSSL)t.."U not been cnl.-taJated for it. 11-.e ootll)mtralion pr~nled as the MSSL !Or lead is bued 
on an EPA exposuremwel (EPA 1994). 
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~ il 
~ 

.. 
a> ... 
s· -~ a 
~ FIELDID CAG·SBOI-002 CAG·SB02-002 CAG·S 903-003 CAG-5804-003 

~ 2. COLLECT DATE 5/3198 513/98 5/4198 514/9& 

~ Maximum Frequen~y_ Result RL Qu~l Result RL Qual Result RL Qual Result RL Qual 
~---- -----

a VOLATILE ORGANICS (1\IETIIOD 8260) (Jlglkg) 

Sl Methyl Ethyl Ketone (2-Butanone) 38 1/8 38 19 < 18 u < 19 u < 21 u 
'l Methyl Isobutyl Ketone (4·Mcthyi·2·Pentanone) 74 3/8 74 19 < 18 u 6 19 6 21 
(II en 

0 Toluene 6 3/8 6 II 4 II 4 II < 13 u 
1: METALS (n1g/l<g) c ., 
0 Aluminum 21300 8/8 11900 21 17000 19 13200 22 1:5400 23 C'D 
C'D . -Arsenic 3.6 8/8 2.4 2 3.6 2.1 2.4 2.1 2.9 2.4 C'D 

0 

c Barium 247 8/8 69 21 106 19 133 22 247 23 -C'D 
:;o Beryllium 0.94 8/8 0.56 0.53 0.79 0.48 0.65 0.55 0.75 0.57 0. 
en 
G') Cadmium 0.61 218 < 0.53 u 0.35 0.48 < O.H u < 0.57 u 0 

0 ., Calcium 140000 8/8 2360 530 3090 480 114000 5500 140000 5700 3 
C'D ""C 

-1 
Chromium, Total 20.6 818 8.9 1.1 11.9 0.96 17.1 1.1 20.6 1.1 "C AI 

0 :::J AI )> 0 C"' 

f C'D (Q Cobnlt 6.4 8/8 3.2 5.3 5.3 4.8 4.1 $5 4 5.7 1: ., C'D 0 en-
<D Copper 10.9 8/8 5.6 2.7 8.1 2.4 6.9 8.1 2.9 :::J 
<J) :E 

2.8 0 
0 

_, 0. 0) 

5l 0 0 Iron 15400 818 8640 II E 13200 9.6 9010 II 10700 II G') Ill U1 

" 
I 

s: 0 -to Lead 14.9 818 6.4 0.29 13 10 6.1 10 J 6.2 10 
_, 

~ 0. 1'1.) 
:::J AI 

1::> :e Magnesium 4110 8/8 1490 530 2390 480 3350 550 4110 570 en 
~ AI Manganese 278 8/8 135 1.6 E 2ll 1.4 E 131 1.7 J 131 1.7 1: 

""' ;. 
~ 0. Mcr~ury 0.41 3/8 < 0.19 u 0.04 0.21 0.05 0.21 0.41 0.24 
< 0 0 
5 Nickel 13.8 8/8 7 4.3 10.7 3.8 9.2 4.4 10.4 4.6 

~ -< 
C'D 

~ 0. l'otassium 3280 8/8 1970 530 2640 480 2110 550 2400 570 en 
'" C'D Sodium 336 818 43.4 530 41.9 480 63.5 sso 138 570 2. , 
CT 

·~ 
_, Thallium 0.45 4/8 < 0.98 u 0.3 I < I u < l u Cii 

c. co Vanadium 32.6 8/8 19 5.3 E 27 4.8 19.5 :5.5 24.3 5.7 
0. co 0 co 9- Zinc 42.6 E 818 22.6 2.1 32.5 1.9 ;24.6 2.2 E 29.8 2.3 E 
;;; 
L J ~ Estimated c: 
6 Qual= Qualifier 
0 

0 RL • Reponing Limit 
s: U =Not detected at specified reporting limit 
)> 'll ~ EstiiT\Iltcd since result exceeded the calibration curve 

~glkg = micrograms per kilogram 
mglkg • milligrams per kilogram 

-1 

~I 
= =' -CD 
0 



~ a: 
~ .. Cti ... ::;· -~ a ~ FIELO 10 CAG-SBOS-002 CAG-SB06-002 CAG-SB0?-002 CAG-SBOS-002 

~ 8. COLLECT DATE S/4198 5/4/98 5/419& 515198 

I __Mmcinmm Frequency ~Result RL Qual Result RL Qual Result RL Quat Result RL Qunl a. VOLATILE ORGANICS (~IETIIOI> 8260) (Jig/kg) 

~ Methyl Ethyl Ketone (2-Butanonc) 38 1/8 < 18 u < 18 u < 19 u < 18 u 
g. Methyl Isobutyl Ketone (4-Methyi-2-Pentanone) 74 318 < 18 u < 18 u < 19 u < 18 u en 

0 Toluene 6 3/8 < II u < II u < II u < II u c METALS (mg/kg) c .., 
0 Aluminum 21300 818 21300 21 20900 20 14300 21 16100 21 CD CD -Arsenic 3.6 818 2.9 1.7 2.5 0.97 3.4 2 3.3 l.S CD 

0 c Barium 247 818 112 21 144 20 159 21 133 21 -CD :;a 
IJcryllium 0.94 818 0.94 0.51 0.94 0.49 0.84 0.53 0.92 0.53 c. en 

G') Cadmium 0.61 2/8 0.61 0.51 < 0.49 u < 0.53 u < 0.53 u (") 
0 .., Calcium 140000 8/8 4300 510 5430 490 11800 530 2880 530 3 CD ""C -1 Chromium, Total 20.6 8/8 15.4 I 14.2 0.98 12 1.1 12.4 1.1 "C II) 0 ::::l II) 

)> 0 0" ~ CD (Q Cobalt 6.4 8/8 6.3 5.1 6.4 4.9 6.1 5.3 6.1 5.3 c .., CD 0 Ci) <D 
::::l m :E Copper 10.9 818 10.3 2.6 10.3 2.5 9.6 2.6 10.9 2.7 (") 0 N c. 0') "' 5' 0 0 Iron 15400 818 15400 10 IS400 9.8 12300 II 14100 II G') Ill CJ1 ::l 

0 .... I ;; 
Lead 14.9 818 12.2 19 5.1 19 14.9 20 4.6 15 ..a. V> c. N ::::l II) I~ :e Magnesium 4110 818 3120 510 3350 490 2630 530 2600 530 en ::l II) c ~ .., Manganese 278 8/8 250 1.5 268 1.5 247 1.6 278 1.6 =l. ~ c. 
Mercury 0.41 3/8 < 0.22 u <. 0.17 u < 0.22 u < 0.2 u II) < (") 0 ~ -< Nickel 13.8 8/8 13.4 4.1 13.8 3.9 12.5 4.2 12.1 4.3 CD 

::'.. c. Potassium 3280 8/8 3240 510 3280 490 2500 S30 2590 530 en .. ~CD 
490 336 530 2. '0 Sodium 336 8/8 331 510 189 49.9 530 I~ ..a. Thallium 0.45 4/8 < 0.95 u 0.43 0.97 0.41 0.99 0.45 0.15 Cii a. co a. co Vanadium 32.6 8/8 32.6 5.1 29.4 4.9 24.6 5.3 29.2 5.3 0 

9- co 
" Zinc 42.6 E 8/8 42.6 2.1 E 36.5 2 I 29.7 2.1 32.9 2.1 L. 
" J =Estimated 6 
0 Qual= Qualifier 
0 RL = Reporting Limit ;:: II • Not detected at SJX'Ci!icd reporting limit )> 

'E • Estimated since result exceeded the calibration curve 
~gfkg • micrograms per kilogram 
mglkg =milligrams""' kilogram 
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~I li 



~ 
~ (1j :s· 
~ 

~ c ;-
&» a. 
~ 
~ 

0 
f 

~ 
~ ,; 
l 
5 
if 
"0 

at 

~ 
a. 
~ 
t 
c g 
0 
~ 

to 
I 

....... 
00 
00 

en 
0 
c .., 
0 
CD 

c 
:::tJ en 
Q .., 
!:e. ""C 
::I D) 
CD C.C 
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FIELD 1D 

COLLECT DATE 
Maximum 

VOLATILE ORGANICS (METHOD 8260) (Jig/kg) 

Carbon Disulfide 

Chlllfomclhanc 

Methyl Ethyl Kci<JttC (2-llutanonc) 

Methyl Isobutyl Ketone 

Toluene 

SEMI VOLATILE OI!GANICS (METHOD 8270) (ltg/kg) 

Bcn7.o(a)anthrnccnt 

llcnzo(a)pyrcne 

Donzo(b)nuorauthene 

Benzo(k)nuorantltene 

Chi}'Sene 

Di-N·Ilutyll'hthalale 

Di-N-O<tylphthalalc 

fluoranthcnc 

Pyrene 

METALS (mglkg) 

Aluminum 

Antimony 

Arsenic 

Bariunt 
Beryllium 

Cadmium 

Calcium 

Chromium, Totnl 

Cobalt 

Copper 

Iron 

Lead 

METALS (mglkg) (<ontinuod) 

Magnesium 

22 

10 

36 

52 

39 

52 

55 

46 

51 

560 

ISO 

69 

53 

16700 

1.1 

3.1 
1280 

0.7 

0.29 

265000 

22.6 

4.3 

12.8 

9620 

9.2 

24000 

CAG·SIJOI..OOS 

S/3198 

CAG-SIJOI..()IO 

513198 

CAG-SBO 1-020 

513198 

CAG·SIJO 1-030 

513198 

Frequoncy Result RL Qunl_ Rc:sull RL Qual Rc:sull RL Quo! Result RL Qual 

2140 

1/40 

2140 

9140 

2140 

1/40 

2140 

2140 

1/40 

2140 

4/40 

2140 

3140 

3140 

40140 

1/40 

40140 

40140 

40140 

12139 

40140 

40/40 

40140 

38/40 

40/40 

40/40 

40140 

< 
< 

IS 

36 

4 

< 

< 

< 

< 

< 

< 

< 
< 

< 

II 

II 

18 

18 

II 

u 
u 

~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 

10400 18 

< 

2.1 

5.4 u 
1.9 

64 18 

0.52 0.45 

< 0.45 u 
3150 450 

8.8 0.89 

3.2 4.5 

5.8 2.2 

< 

10 

36 

49 

< 

< 

< 

< 

< 

< 
< 

< 
< 

< 

9710 

< 

1.7 

II 

II 

18 

18 

II 

u 

u 

~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 

21 

6.3 u 
1.9 

106 21 

0.41 OJJ 
< 0.53 u 

120000 5300 

13.1 1.1 
3 5.3 

2.5 2.6 

8170 8.9 E 6080 II E 

5.9 0.29 4.2 0.29 

1430 450 3270 530 

< 

< 

< 

48 

< 

< 
< 

< 

< 

< 

< 

< 
< 
< 

8270 

< 

1.6 

II 

II 

19 

19 

II 

u 
u 
u 

u 

m u 
m u 
3W U 

m u 
m u 
m u 
m u 
m u 
m u 

21 

6.2 u 
2.1 

102 21 

0.45 0.52 

< 

< 

< 

45 
< 

< 

< 

< 

< 

< 
$60 

< 
< 

< 

5440 

< 

1.9 

12 u 
12 u 
19 u 
19 

12 u 

390 u 
390 u 
390 u 
390 u 
390 u 
390 

390 u 
390 u 
390 u 

22 

6.5 u 
2.2 

650 22 

0.21 0.54 

< 0.52 u < 0.54 u 
252000 5200 

20.9 

2 5.2 

2.8 2.6 

4160 10 

2.8 0.32 

7890 520 

I 
E 

200000 5400 

16.2 1.1 
1.1 5.4 

4.5 2.7 

2670 II E 

1.5 0.33 

24000 540 

CAG-SBOI-040 

513198 
Rcsull RL Quo! 

< 

< 

< 

12 

12 

19 

52 19 

u 
u 
u 

< 12 u 

< 3~ u 
< 3~ u 
< DO U 
< DO U 
< 3~ u 
< 3~ u 
c 3~ u 
< 3~ u 
< 3~ u 

4150 22 

< 6.6 u 
1.5 2.2 

115 22 

0.13 0.55 

< 0.55 u 
129000 3300 

11.2 1.1 

1.2 s.s 
< 2.7 u 

2640 II E 

.1.6 0.33 

13600 550 
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FIELDID 

COLLECT DATE 
CA0-5801-00S 

513198 

CAG-SOO 1-010 

513198 

CAG-5001-020 

5/3/98 

CAG-S801-Q30 

5/3/98 

CAG-SB01-040 

5/3198 
Maximum_ Frequency Result RL Qual· Result RL Qual Result RL Qual Result RL Qual R<Slllt RL Qual 

Manganese 156 40/40 142 1.3 E 73.8 1.6 E 40.1 l.S E 26.4 1.6 E 31.7 1.6 E 
Mercury 0.14 8140 0.04 0.18 < 0.21 U < 0.19 U < 0.21 U < 0.21 U 
Nickel 9.8 
Potossium 
Sclcniunt 

Sodium 
Thallium 
Vanadium 
Zine 

J- Estimated 
Qual -Qualifier 
Rl - Reponing Lim it 
U -Not ~elected at !pc<ified rtpOrting limit 
I! .. Estimated since result exceeded the calibration curve. 
~glkg • micr"""ms pc:r kilogram 
mglkg • milligrams per kilogram 

3930 

0.74 

575 
0.41 

28.4 
22.1 

40/40 

40/40 

1140 

40/40 
13/40 

40/40 

40/40 

7.1 3.6 
1770 450 

< 2.4 
37.3 450 

< 0.96 
17.4 4.5 
20.7 1.8 

6.8 4.2 

2100 530 

u < 2.4 u 
178 530 

u < 0.96 u 
E 16.1 5.3 E 

16 2.1 

3.9 4.1 4.1 4.3 2.4 4.4 
1610 520 1010 540 739 550 
0.74 2.7 < 2.8 u < 2.1 u 
240 520 290 540 150 550 
< 1.1 u 0.22 1.1 < 1.1 u 

16.3 5.2 E 20 5.4 E 15 5.5 E 
12.3 2.1 7.9 2.2 6.1 2.2 

c 
CD -CD a 
CD 
c. 
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FIELD II) 

COLLECf DATE 
Ma~in1Um 

VOLATILE OltGANICS (METHOD 8160) (~g/kg) 

Carbon DisuiOdc 

Chloromethane 

Mc~1yl E~•yl Ketone (2·Ilutanonc) 

Methyl isobutyl Ketone 

Toluene 

SEMI VOLATILE OltGANICS (METHOD 8270) (Jlg/kg) 

!Jcnw(a)anlhr3<:cnc 

llcnw(a)pyrcnc 

Ucnw( b )Ouoranthenc 

Bcnto(k)fluoranU•enc 

Chryscnc 

Di·N·Butyl Phthalate 

Di·N-Octylphthalatc 

Fluoranthene 

l'yrcnc 

METALS (n•gll<g) 

Aluminum 

Antimony 

Arsenic 

Oarium 

Beryllium 

Cadn•ium 

Calcium 

01romium. Total 

Cobalt 

Coprcr 

lrun 

Lead 

METALS (mg/kg) (continued) 

Mowgm.-sium 

22 

10 

36 

52 

6 

39 

52 

55 

46 
51 

560 

ISO 

69 

53 

16700 

1.1 

3.1 

1280 

0.7 

0.29 

265000 

22.6 

4.3 

12.8 

9620 

9.2 

24000 

CAO·Sil02.005 

S/J/98 

CAO.SIJ02..(J I 0 

513198 

F~cncy_ __ Rcs_lllt_ RL Qual Result RL Qual 

2/40 

1/40 

2/40 

9140 

2140 

1/40 

2/40 

2/40 

1140 

2/40 

4140 

2140 

3140 

3140 

40140 

1140 

40/40 

40/40 

40/40 

12139 

40/40 

40140 

40140 

38140 

40/40 

40140 

40/40 

< 11 u 
"' 11 u 
< 18 u 
< 18 u 
< II U 

< 350 u 
< 350 u 
< 350 u 
< 350 u 
"' 350 u 
< 350 u 
< 350 u 
"' 350 u 
< 350 u 

9510 20 

< 5.9 u 
2.8 1.8 

224 20 

0.44 o.s 
0.18 5 

140000 500 

15 .. 1 0.99 
3 5 . 

3.8 2.5 

6370 9.9 

5.5 9.2 

3170 500 

< II U 
..:: II U 

< 18 u 
< IS U 

< II U 

< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

7720 21 

< 6.2 u 
2.1 

295 21 

0.39 0.52 

0.26 5.2 

163000 520 

15.2 I 

2.4 5.2 

2.3 2.6 

4960 10 

4.7 10 

3340 520 

CAO·SB02..()20 

513198 

RC!Iult RL Qual 

< II U 

< II U 

< 18 u 
"' 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 
< 360 u 
"' 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

6170 21 

< 6.2 u 
1.6 

227 21 

0.29 0.52 

0.28 5.2 

265000 520 

21.6 1 

I.S 5.2 

3.3 2.6 

3180 10 

3.2 9.9 

9980 S20 

CAO·SB02·030 CAG·SB02.()ol0 

513/98 513198 

Rrsull RL Qual Result RL Qual 

< 
< 

< 
< 
< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

4640 

< 

1.8 

117 

II U 
II U 

19 u 
19 u 
II U 

m u 
m u 
m u 
m u 
m u 
3W U 

m u 
m u 
3W U 

21 

6.3 u 
2 

21 

0.17 0.52 

< II 
< II 

< 18 
< 18 
< II 

< 370 

< 370 

< 310 

< 370 

< 310 

< 370 

< 370 

< 370 

< 370 

4720 21 

< 6.3 

1.4 2.1 

79.6 21 

0.17 0.53 

< S.2 u < 5.3 

171000 520 99300 530 

14.3 I 13.1 1.1 

2.6 5.2 l.l 5.3 

2.4 2.6 12.8 2.6 

2S40 10 3100 II 

1.6 9.8 2.5 10 

18600 520 13000 530 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
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FIELDID 

COLLECr DATE 

Maximum Frtquency 
Manganese 156 40/40 
Mercury 0.14 8140 
Nickel 9.8 40140 
Potassium 3930 40/40 

Selenium 0.74 1/40 
Sodium 575 40/40 
Titollium 0.41 13/40 
Vanadium 28.4 40/40 

Zinc 22.1 40140 

J ·Estimated 
Qual • Quolifior 
RL • Reporting Limit 
U ·Not detected at specified reporting limit 
E .. Estimated since result exceeded lhe calibration curve, 
~elk& & micrograms per kilogram 
me/kg = milligr11ms per kilogram 

CAG·SB02-00S CAG·SB02-0IO 

513/98 513/98 

Result RL Qual Result RL Qual 

74.4 1.5 E 56.3 1.5 E 
0.06 0.2 < 0.17 u 
6.3 4 5.3 4.1 

1590 500 1520 520 

< 9.2 u < 10 u 
64.8 500 262 520 

< 0.92 u < I u 
16.6 5 13.8 5.2 
16.4 2 12.8 2.1 

CAG·SB02·020 CAG·SB02..030 

5/3/98 5/J/98 

Result RL Qual Result RL Qual 

29.9 1.6 E 75.4 1.6 E 

< 0.2 u < 0.18 u 
4.3 4.2 4.1 4.2 

1270 520 910 520 

< 9.9 u < 9.8 u 
346 520 247 520 
< 0.99 u < 0.98 u 

12.1 5.2 14.9 5.2 
10.1 2.1 6 2.1 

CAG·SB02..040 

513198 

Result RL Quo! 

40.8 1.6 E 

< 0.21 u 
3.6 4.2 

909 530 
< 10 u 

164 530 
< I u 

14.2 5.3 

8 2.1 
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FIELD 1D 

COLLECT DATE 

VOLATILE OltGANICS (METIIOD 8160) (~glkg) 

Mo.l(imum 

Carbon Disullidc 22 
Chluromcthnnc 10 
Methyl Ethyl Kclunc (2-Bulononc) 36 
Methyl Isobutyl Ketone 52 

Toluene 6 

SEMIVOLATILE OltGANICS (METHOD 8270) (Jlg/kg) 

Bcnzo(a)anlhraccne 39 

Ucnzo(a)pyrcnc 52 
Bcnzo(b)nuoranthenc 55 
Bcnzo(k)Ouoranthcnc 46 
Chrysene 51 
Di·N·Butyl Phthalate 560 
Di-N-Octylphthnlate 150 
l'luoranthene 69 

Pyrene 53 

METALS (n•g/kg) 

Aluminum 16700 
Antimony 1.1 
Arsenic 3.1 
llariuon 1280 
Beryllium 0.7 
Cadmium 0.29 

Calcium 265000 
Chromium, Total 22.6 
Cobalt 4.3 
Copper 12.8 
Iron 9620 

Lead 9.2 
METALS (n1g/kg) (continued) 

Magncsiu•n 24000 

CAG·SB03.{)06 

S/4198 

CAG·SB03..011 

S/4198 

CAG·SB03..021 

5/4198 

CAG·SB03..031 

S/4198 

CAG·SB03·041 

514198 
Frequency Result RL Qunl Result RL Qtool Rcsult RL Qunl Rcsult RL Qunl Rtsult RL Quol 

2/40 

1/40 

2/40 

9140 

2/40 

1/40 

2/40 

2140 

1140 

2/40 

4140 

2140 

3140 

3/40 

40/40 

1140 

40140 

40/40 

40/40 

12139 

40/40 

40/40 

40140 

38140 

40/40 

40/40 

40/40 

< 

< 

< 

< 

6 

< 

< 
< 

< 
< 

< 
< 

46 

48 

II U 

II U 
18 u 
18 u 
II 

m u 
m u 
m u 
m u 
m u 
m u 
m u 
JW 

3ro 

10300 20 
< u 

3.1 2 

490 20 

0.51 o.s 
< 0.5 u 

63900 5000 

11.9 0.99 

3.7 5 

5.2 2.5 
8310 9.9 

5.6 9.2 

3330 500 

< ll u 
< II U 
< 18 u 
4 18 

< II U 

< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

100 360 

< 360 u 
< 360 u 

9040 20 

< 

1.7 

62.1 

0.41 

< 

6 

1.9 

20 

0.5 

0.5 

60300 5000 

10.3 0.99 

2.6 5 

2.6 2.5 

6260 9.9 

3.9 ll 

3080 500 

u 

u 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

5890 

< 
2.1 

338 
0.28 

< 

ll u 
II U 

18 u 
18 
11 u 

3ro u 
m u 
m u 
3ro u 
JW U 

3ro u 
m u 
3ro u 
m u 

18 

5.3 u 
2.1 

18 

0.44 

0.44 u 
179000 4400 

17.2 0.89 

2.5 4.4 

2.7 2.2 

3570 8.9 

2 9.5 

5420 440 

< 

< 

< 

9 

< 

< 
< 

< 

< 

< 

< 

< 
< 

< 

13 u 
13 u 
21 u 
21 

13 u 

ill u 
ill u 
ill u 
ill u 
ill u 
ill u 
4W U 
ill u 
ill u 

8560 25 

< 1.5 u 
1.9 2.4 

163 2S 

0.35 0.62 

< 0.62 u 
86500 6200 

II 1.2 

1.7 6.2 

2.6 3.1 

5040 12 

2.4 12 

8530 620 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

11 u 
It u 
13 u 
18 u 
11 u 

rn u 
m u 
3W U 
3W U 
3W U 
3ro u 
rn u 
rn u 
3W U 

5280 20 

< 6.1 u 
0.72 0.98 

62.8 20 

0.22 0.5 

< 0.5 u 
22100 500 

6.1 1 

1.8 

2.3 2.5 

3880 . 10 

2.1 9.8 

7750 500 
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FIELDID 
COLLECT DATE 

Manganese 

Mercury 

Nickel 

l'olassium 
Selenium 

Sodium 
Thallium 

Vanadium 

Zinc 

J • Estimated 
Qual- Qualincr 
RL- Reporting Limit 
U • Not detected at specir.ed reponing limit 
E. Estimated since result exceeded the calibration curve. 
~glkg • micrograms per kilogram 
mglkg ~milligrams per kilogmm 

Ma•imum 

156 

0.14 

9.8 

3930 

0.74 

S1S 
0.41 

28.4 

22.1 

Fr:.9uency 
40/40 

8140 

40/40 

40/40 

1140 

40/40 
13140 

40/40 

40/40 

CAG..SBOJ..Q06 CAG·SB03·011 

S/4/98 5/4/98 
Result RL Qual Resufl RL Qual 

120 1.5 7S.S I.S 

< 0.22 u < 0.2 u 
8.1 4 5.4 4 

1690 sao 2050 soo 
< s u < 4.8 u 

60.6 500 167 soo 
< 0.92 u < 1.1 u 

23.8 s 15.8 5 
21.3 2 E 17 2 E 

CAG-SB03.021 

S/4198 

Result RL Qual 

51.6 1.3 
0.07 0.21 

4.9 3.6 

1140 440 

< 5.3 u 
134 440 
< 0.95 u 

11.2 4.4 

li.l 1.8 E 

CAG·SB03·031 CAG-SB03.041 

514198 514198 
Result RL gual Result RL Qual 

41.6 1.9 47.5 I.S 
0.14 0.25 < 0.2 u 
5.1 s 3.4 4 

1740 620 1030 soo 
< S.9 u < 2.5 u 

182 620 137 500 
< 1.2 u < 0.98 u 

13.4 6.2 13.8 s 
12 2.5 E S.l 2 
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FIELD llJ 

COLLECT DATE 

Maximun1 

VOLA TILE ORGANICS (METHOD 8260) (Jig/kg) 

Carbon Disulfide 

Chloromethone 

Methyl Ethyl Ketone (2·llutnnone) 

Methyllsobut}l Ketone 

Toluene 

SEMI VOLATILE ORGANICS (METHOD 8170) (J•g/kg) 

Benzo(a)anlhracenc 

llenzo(a)pyr.:nc 

Bcnzo(b)nuoranthene 

Denzo(k)nuoronthene 

Chryscne 

Di·N·Butyl Phthalate 

Di·N-Oetylphthalate 

Fluornnthene 

Pyrone 

METALS (mglkg) 

A!urninmn 
Antimony 

Arsenic 

Unritun 

lkrylliunt 

Cadmium 
Calcium 

Chromium, Total 

Cobalt 

Copper 

loon 

Lead 

METALS (mg/kg) (ruutirmcd) 

Ma~n\!sium 

22 

10 

36 

52 

6 

39 

52 

H 

46 

51 

560 

ISO 

69 

53 

16700 

1.1 

3.1 

1280 

0.7 

0.29 

265000 

22.6 

4.3 

12.8 

9620 

9.2 

24000 

CAG·Sll04·006 

5/4198 

CAG·SB04..QII 

514198 
CAG·Sil04-021 

S/4198 

CAG·SB04·031 

5/4198 

Frequ~ey __ Result RL Qunl Result RL Qual Result RL Qunl Result RL Qual 

2/40 

1/40 

2/40 

9/40 

2/40 

1/40 

2140 

2/40 

1140 

2/40 

4/40 

2/40 

3/40 

3/40 

40/40 

1/40 

40/40 

40/40 

40/40 

12/39 

40/40 

40/40 

40/40 

38140 

40/40 

40/40 

40/40 

< 

< 
II U 
II U 

< 

< 

< 

19 u 
19 u 
II U 

39 380 

52 380 

55 380 

46 380 

51 380 

< 380 u 
< 380 u 
69 380 

49 380 

11300 20 

< 6 u 
2.3 

1250 20 

0.62 0.5 

< o.s 
174000 5000 

17.9 

3.1 

4.3 2.5 

6510 10 

4.2 10 

SilO 500 

u 

< 
< 

< 

< 

< 

47 

46 

< 

43 

< 

ISO 

67 

53 

9270 

< 

1.9 

II 

II 

19 

19 

II 

u 
u 
u 

u 

370 u 
370 

370 

370 

370 

370 

370 

370 

370 

20 

6.1 

2.1 

u 

u 

u 

257 20 

0.42 0.51 

< O.Sl U 

156000 5100 

16.5 

2.9 5.1 

2.7 2.5 

5490 10 

3.4 10 

3650 510 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

5840 

< 

1.6 

II U 

II U 

19 u 
19 u 
II U 

rn u 
rn u 
rn u 
rn u 
rn u 
rn u 
Jro u 
3ro u 
3ro u 

21 
6.3 u 
2.1 

296 21 

0.24 O.H 

< 0.53 u 
225000 5300 

19 1.1 

5.3 

1.8 2.6 

3060 II 

1.6 II 

8090 530 

< 
<: 

< 

< 

< 

II 

II 

18 

18 

II 

u 
u 
u 
u 
u 

< 360 u 
< HO U 
< 360 u 
< 360 u 
< HO U 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

3510 20 

< 6 u 
1.2 2 

835 20 

0.18 0.5 

< 0.5 u 
65500 5000 

< 2.5 u 
2970 10 

1.6 10 

2750 500 

CAG·Silo.t-041 

5/4198 

Result RL Qual 

< II U 
< II U 

< IS U 

< 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

4170 21 

< 6.2 u 
1.3 1.9 

120 21 

0.19 0.51 

< 0.51 u 
108000 5100 

14.5 I 

1.3 5.1 

2.6 

2950 10 

1.8 9.5 

4660 510 
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FIELDID 

COLLECT DATE 

Ma.'tinmn1 F~uency 

Manganese 156 40/40 
Mercury 0.14 8140 
Nickel 9.& 40140 
Potassium 3930 40/40 
Selenium 0.74 1/40 
Sodium 575 40/40 
Thallium 0.41 13/40 
Vonadium 28.4 40/40 
Zinc 22.1 40/40 

J • Estimated 
Qual· Qualifier 
RL • Reponing Limit 
U ·Not detected at specified reponing limit 
E .. Estimated since result cxcccdcd the calibration curve. 
pglltg = microgt11ms per kilogrnm 
mglkg • milliernms per l;iloer~un 

CAG-SB04-006 CAG.SB04..0 II 

5/4198 514/98 
Result RL Qual Result RL Qual 

72 I.S 64.4 1.5 
0.07 0.2 0.04 0.2 

7 4 5.6 4 
1760 500 1750 510 

< 5.7 u < 5.2 u 
221 500 210 510 
< I u < I u 

18.8 s 16.4 5.1 
19.4 2 E IC> 2 E 

CAG·SB04..011 CAG·SB04-031 

S/4198 5/4/98 
Result RL Qual Result RL Qual 

31.5 1.6 34.8 1.5 

< 0.22 u 0.04 0.15 
4.2 4.2 2.7 4 

9$4 530 748 500 

< 5.3 u < 4.9 u 
217 530 131 500 

< 1.1 u < I u 
14.5 5.3 7 5 
9.3 1.1 E 6.7 2 E 

CAG·SB04..Q.II 

S/4/98 

R~sull RL Qunl 

32 I.S 

< 0.16 u 
3.5 4.1 

195 SIO 

< 4.7 u 
149 510 
< 0.95 u 

8.5 S.l 

9.1 2.1 f: 
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FIHLDID 

COLLECT Di\ TE 

Ma"imum 
VOLATILE ORGANICS (METIIOD 8260) (pg/kg) 

Carbon Disulfide 22 
Chluruoncthnnc 10 
Methyl Ethyl Ketone (2-IJutanone) 36 

Methyl Isobutyl Ketone 52 
Toluene 6 

SEMIVOLATILE ORGANICS (METIIOD 8170) (~gllcg) 

Benzo(a)anthracene 39 
llenzo(a)pyrcnc 52 
llcnzo(b)nuoranthcne 55 

llcnzo(k)Ouornnthene 46 
Chrysene 51 
Di-N-Butyl l'htholatc 560 
Di·N·Octylphlhalate I 50 

Fluoranthene 69 
Pyrene 53 

METALS (mg/kg) 

Aluminum 16700 
Antimony 1.1 

Arsenic 3.1 
IJnrium 1280 
llcrylliuon 0.7 

Cadmium 0.29 

Calcium 265000 

Chromium, Totnl 22.6 

Cobalt 4.3 
Copper 12.8 

Iron 9620 
LCJ>d 9.2 

METALS (nog/kg) (cunlinucd) 

Mngncsium 24000 

Freq~ 

2140 

1/40 

2/40 

9/40 

2/40 

1140 

2140 

2/40 

1140 

2140 

4/40 

2140 

J/40 

3/40 

40/40 

1140 

40/40 

40/40 

40/40 

12139 

40/40 

40/40 

40/40 

38/40 

40/40 

40/40 

40/40 

CAG·SB05-005 CAG-SBOS-010 

514198 5/4198 

Result RL Qual Result RL Qual 
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< 
< 
< 

< 

< 
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< 

< 

< 
< 

< 
< 

8590 
< 

2.2 

11 u 
II U 

19 u 
19 u 
11 u 

3W U 

m u 
m u 
m u 
3W U 

m u 
m u 
m u 
m u 

20 

6.1 

2.1 
u 

162 20 

0.43 0.5 I 

216000 5100 

20.1 I 

2.8 5.1 

4.2 2.5 

5130 10 

2.7 II 

3810 510 

< 

< 
< 

< 
< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

II U 

II U 

18 u 
18 u 
II U 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

10400 21 

< 6.2 u 
2.3 0.97 

177 21 

0.65 0.52 

0.22 0.52 

87400 5200 

12.1 

4 5.2 

4.5 2.6 

7070 10 

6.3 9.7 

4000 520 

CAG-51105·020 

514198 

Result RL Qual 

< II U 

< II U 

< 19 u 
< 19 u 
< II U 

< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 

5970 20 
< 6.1 

1.5 0.98 

762 20 

0.22 0.5 I 

0.14 0.51 

195000 5100 

18 

2.3 5.1 

3.5 2.6 

3030 10 

1.6 9.8 

16900 510 

u 

CAG·SB05-030 CAG·SBOS·040 

514198 514198 

Result RL Qual Result RL Qual 

< II U 

< II U 
< I! u 
< 13 u 
< II U 

< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 
< 370 u 

6610 21 

< 6.2 u 
1.2 0.99 

151 21 

0.27 0.52 

< 0.:12 u 
138000 5200 

14.5 

2 5.2 

2.2 2.6 

3660 10 

2.7 9.9 

8790 S20 

< II U 
< II U 

< 18 u 
< 18 u 
< II U 

< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 
< 360 u 

SilO 21 

< 6.3 u 
1.1 0.97 

96.8 21 

0.22 0.52 

0.15 0.52 

moo s2oo 
10.8 

1.5 S.l 

2.8 2.6 
3520 10 

1.9 9.7 

7240 520 
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FIELD ID 
COLLECT DATE 

Manganese 

Mercury 

Nickel 

l'otassium 

Selenium 

Sodium 
Thallium 

Vanadium 

Zinc 

J " Estimated 
Qual • Qualifltr 
RL ·Reponing Limit 
U ·Not detected at specified reponing limit 
E • t:Siimated since result exceeded the calibration curve. 
JJg/kg :::r. tnit:rograms rn kilogram 
m&fk& a. mini grams pc:r kilogram 

Maxintunt 

156 

0.14 

9.8 

3930 

0.74 

S15 
0.41 

28.4 

22.1 

l:rc~ucnc~· 

40/40 

8/40 

40/40 

40/40 

1/40 

40/40 
13/40 

40/40 

40/40 

CAG·SBOS-005 CAG·SBOS-010 

514198 5/4/98 

Result RL Qual Result RL gual 

51.9 u 113 1.6 

0.1 0.18 < 0.19 u 
M 4.1 8.2 4.2 

1250 510 1940 520 
< 5.2 u < 2.4 u 

213 510 351 520 
< 1.1 u 0.28 0.97 

15.3 5.1 22.8 5.2 

14.7 2 E 19.4 2.1 

CAG·SB05-020 

5/4/98 

Resull RL gual 

31.9 l.S 

< 0.31 u 
6.7 4.1 

1090 510 

< 2.S u 
289 510 
0.22 0.98 

IS S.l 

7.7 2 

CAG-SB0~-030 CAG·SB05·040 

514198 5/4198 

Result RL Qual Result RL Quo! 

31.9 1.6 38 1.6 

< 0.2 u < 0.2 u 
4.8 4.1 4.2 4.2 

1200 520 1020 520 
< 2.5 u < 2.4 u 

240 520 168 520 
0.39 0.99 0.21 0.91 

12.9 5.2 12.7 ~.2 

2.1 3.6 2.1 
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fiELDID 

COLLECT DATE 

Muinmm 

VOLA TILE ORGANICS (METIIOD 8260) (pg/kg) 

Carbon Disulfide 

ChloromeUtane 

Methyl Ethyl Ketone (2-Butanonc) 

Methyl Isobutyl Ketune 

Toluene 

SE~IIVOLATILE OltGANICS (~IETIIOD 8270) (pglkg) 

Ocn7.o(a)anUuncene 

Dcnzo(a)p)•renc 

BenZO(b)fluoranthene 

13en>o(k)fluoranthene 

Chryscne 

Di-N-Butyl Phthalate 

Di-N-Octylphtlmlate 

F1uornnlhcnc 

l'yrcne 

~IETALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Uarium 

Ucryllium 

Cudrniunt 

Calcium 

Chromium, Totnl 

Cubnlt 

Copper 

I run 

lend 

~I ETAI.S (tnglkg) (rontinuc~) 

Mngncsium 

22 

10 

36 

52 
6 

39 

52 

55 

46 

51 

560 

ISO 

69 

53 

16700 

1.1 
3.1 

1280 

0.7 

0.29 

265000 

22.6 

4.3 

12.8 

9620 

9.2 

24000 

CAG-51306-00S 

S/4198 

CA0-5806-010 

S/4198 

CA0-5806-020 

5/4198 

CA0-5806-030 

514198 

CAG-5806-040 

5/4198 

Frequency Result RL Qual Result RL __ Q11al_ Rrsult__RL__Qunl Result RL Qual Result RL Qual 

2/40 

1/40 

2/40 

9/40 

2/40 

1/40 

2/40 

2140 

1/40 

2/40 

4140 

2140 

3140 

3140 

40/40 

1/40 

40/40 

40/40 

40/40 

12139 

<: 

< 
< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

II 

II 

18 

18 

II 

u 
u 
u 
u 
u 

m u 
~ u 
~ u 
~ u 
~ u 
~ u 
m u 
~ u 
~ u 

10100 21 

< 

2.3 

329 

6.2 u 
0.96 

21 

0.51 0.52 

0.25 0.52 

40/40 I 58000 5200 

40/40 16.9 I 

40140 3.8 5.2 

38140 . 4.6 2.6 

40140 6560 I 0 

40/40 6 9.6 

40/40 3600 520 
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< 
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< 
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< 

II 

II 
18 

18 

II 

u 
u 
u 
u 
u 

~ u 
~ u 
~ u 
~ u 
~ u 
3~ u 
~ u 
~ u 
~ u 

8280 21 

< 6.2U < 6.3U 

2.5 0.98 2.4 0.97 
322 21 70.1 21 

0.69 0.52 

0.24 0.52 

80000 5200 

14.6 I 

2.5 5.2 

3.2 2.6 

9620 10 

6.1 9.8 

9470 520 

0.41 0.52 

< 0.52 u 
43300 520 

7.3 I 

2.3 5.2 

2.2 2.6 

6110 10 

6.6 9.7 

4570 520 
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u 
u 
u 
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~ u 
~ u 
3~ u 
~ u 

11700 20 

< 6 u 
1.2 0.98 

271 20 
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< 

< 

< 

< 
< 
< 

< 
< 

< 

< 

II 

II 
18 

18 

II 

u 
u 
u 
u 
u 

360 u 
360 u 
360 u 
3~ u 
360 u 
360 u 
360 u 
360 u 
3~ u 

5540 19 

< 5.7 u 
0.78 0.95 

30.1 19 

0.4 0.5 0.25 0.48 

< 0.5 u < 0.48 u 
18200 500 

9.2 

1.9 

3 2.5 
7220 10 

3.3 9.8 

10400 500 

17700 480 

5.2 0.95 

1.9 4.8 

1.7 2.4 

4050 9.5 

2.4 9.5 

6190 480 
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FIELD ID 

COLLECT DATE 

Maxinn1n\ 

Manganese 156 

Mercury 0.14 

Nickel 9.8 

Potassiunt 3930 

Selenium 0.74 

Sotlium 515 
Thallium 0.41 

Vnnndium 28.4 

Zinc 22.1 

J • Estimaled 
Qual ·Qualifier 
RL • Reponing Limil 
U • No1 dclecled alspccilied reponing li1nit 
E. E5thn:u~d since result exceeded the calibration curve. 
~&'kg~ mierogroms per kilogrnm 
m&'J<s ~ millisrnrns per kilogram 

CAG-5806-005 CAG-5806-010 

Sl4198 514198 

Frt~\lcncy Resuh RL Qual Resull RL Qunl 

40/40 72.1 1.5 66.2 1.6 

8/40 < 0.16 u < 0.2 u 
40/40 6.5 4.1 9.8 4.1 

40/40 1650 520 3930 520 

1/40 < 2.4 u < 2.4 u 
40/40 202 520 515 520 
13/40 0.31 0.96 0.41 0.98 

40/40 18.7 5.2 28.4 5.2 

40/40 16.7 2.1 21.4 2.1 

CAG·S806-Q20 CAG·S806-030 

514198 5/4/98 

Rcsull RL Qtlnl Rnull RL Qunl 

77.7 1.6 48.2 1.5 

< 0.21 u < 0.19 u 
6 4.2 5.9 4 

2120 520 2360 500 

< 2.4 u < 2.4 u 
303 520 245 500 
< 0.97 u 0.26 0.98 

23.7 5.2 18.4 s 
13.8 2.1 13.4 2 

CAG·SB06..().l0 

5/4198 

Resull RL Qt~nl 

52.1 1.4 

< 0.3 u 
4.2 3.8 

1220 480 

< 2.4 u 
102 480 
< 0.95 u 

13.3 4.8 

M.Q I.Q 
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FIELD ID 

COLLECT DATE 
Maximum 

VOLATILE ORGANICS (METIIOD 8260) (flglkg) 

Carbon Disulfide 22 

Chloromethane Ill 

Methyl Ethyl Ketone {2-Butanunc) 36 

Methyl Isobutyl Ketone 52 

Toluene 6 

SEMIVOLA.HLE OltGANICS {METIIOD 8270) lflglkg) 

Bcnzo(a)anthractne 39 

llcnzo(a)pyrcnc ~2 

Bcnzo(b)nuoranthcnc 55 

Bcnzotk)nuoranthene 46 

Chrysene 51 

Di-N-Ilutyl Phthalate 560 

Di-N-Octylphthalate I SO 

Fluorantl•cnc 69 

Pyrene 53 

~IETALS {mglkg) 

Aluminum 16700 

Antimony 1.1 

Arsenic 3.1 

llnrium 1280 

llcryllinm 0. 7 

Cadmium 0.29 

Calcium 265000 

Chromium, Total 22.6· 

Cobalt 4.3 

Copper 12.8 

Iron '1620 

~~ u 
METALS (mglkg) (continued) 

Mognesium 24000 

CAG-5907-005 

S/4198 

CAG-5907-010 

S/4198 

CAG·SB07-020 

S/4/98 

CAG·SB07-0JO 

514198 

CAG-SB07-040 

314/98 

FreqU<:uey ___ R<'utt Rt. __ Qual Res\lk __ Rl. ___ Quol__ Result_ Rl.__ Quat_ Result RL __ Quat Rcsttlt RL Quat 

2140 

1140 
2140 

9140 

2140 

1140 
2140 

2140 

1140 

2140 

4140 
2140 

3/40 

3140 

40140 

1140 

40140 

40140 

40140 

12139 

40140 

40140 

40140 

38140 

40140 

40140 

40/40 

< 

< 
<: 

<: 

< 

< 
< 

< 

< 

< 
19 

< 

< 

< 

II U 

II U 
19 u 
19 u 
II U 

m u 
rn u 
m u 
m u 
m u 
3M 

m u 
m u 
m u 

10900 19 

< 5.8 u 
2.6 0.99 

1280 19 

0.51 0.49 

0.2 0.49 

133000 4900 

15.2 0.97 

2.8 4.9 

4.5 2.4 

7170 9.7 

9.2 9.9 

3550. 490 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

II U 
II U 
19 u 
19 u 
II U 

m u 
m u 
m u 
m u 
m u 
m u 
m u 
m u 
no u 

9230 21 

< 6.2 

1.9 0.82 

219 21 

0.44 0.52 

0.16 0.52 

175000 5200 

17.3. I 

3.5 5.2 

4 2.b 

6040 10 

4.'1 8.2 

3590 520 

u 

< 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

II U 

II U 

19 u 
19 u 
II U 

m u 
m u 
rn u 
m u 
m u 
3M U 

m 0 
3M U 

m u 

8450 21 

< 6.2 u 
1.2 0.98 

~57 21 

0.33 O.SI 

< 0.51 u 
107000 5100 

14.8 

2 5.1 

2.2 2.6 

4610 10 

3 9.8 

10300 510 

< 

< 
< 

< 

< 

< 
< 
< 

< 

< 

< 
< 

< 
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II U 

II U 

18 u 
18 u 
II U 

]~ u 
~ u 
~ u 
~ u 
3~ u 
~ u 
3~ u 
~ u 
~ u 

5010 19 

< 5.1 

0.94 0.94 

52.3 19 

0.13 0.47 

< 0.47 

89100 4700 

8.7 0.94 

1.2 4.7 

1.2 2.4 

3200 9.4 

2 9.4 

4710 470 

u 

u 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

II U 

II U 

18 u 
18 u 
II U 

~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
]~ u 
~ u 

4040 21 

< 6.4 

0.54 0.97 

26.2 21 

0.2 053 

< O.SJ 

29500 530 

5.2 1.1 

1.2 5.3 

13 2.7 

2950 II 

1.7 9.7 

6210 530 
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FIELDID 

COLLECT DATE 

Manganese 

Mercury 

Nickel 
Potassium 
.Selenium 
Sodium 

Thallium 

Vanadium 

Zine 

J • Esl imalcd 
Qual • Qualifi« 
RL ·Reporting Limit 
U. Not deteetcd at specified reporting limit 
E- Eslil1lilled since rt:!ult exceeded the c:alibrntion curve. 
pglkg • miaograms per kilogram 
mglkg • milligrams per kilogram 

Ma.«imum 

JS6 
0.14 

9.8 

3930 

0.74 

515 
0.41 

28.4 

22.1 

Frequency 

40/40 

8140 

40140 

40/40 

J/40 

40/40 

13/40 

40/40 

40/40 

CAG·SB07·005 CAG-SBOHllO 

514198 514198 
Result RL Qual Result RL goal 
79.4 1.5 60 1.5 

< 0.2 u < 0.16 u 
7.4 3.9 6.8 4.1 

1730 490 1500 520 
< 2.5 u < 2 u 

281 49D 270 520 
0.32 0.99 < 0.82 u 
21 4.9 17.4 5.2 
17.9 1.9 15.3 2.1 

CAG·SB07·0lD CAG-SB07-030 CAG-5807410 
S/4/98 5/4/98 5/4/98 

Result RL gual Result RL Qual Result RL Qual 
38.8 1.5 27.7 1.4 35.1 1.6 
< 0.2 u < 0.21 u < 0.19 u 

5.7 4.1 2.6 3.8 3.5 4.2 
1460 SID IOOD 470 761 530 

< 2.5 u < 2.4 u < 2.4 u 
JS6 SID 183 470 88.4 530 
0.41 0.98 < 0.94 u < 0.97 u 
18.4 5.1 9.5 4.7 10.8 5.3 
10 2.1 6.7 1.9 6.2 2.1 
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FIELD ID 

COLLECTOATE 
Mlll<imunt 

en 
0 
c .., 
C') 
(1) 

c 
:::0 en 
G) 

~. "'0 
I» 

~ (0 
(1) (1) .., 

"""" :E 01 
0 0 
0 ..... 

VOLA TILE ORGANICS (METIIOD 8260) {llg/kg) 

Carbon DisuiOde 

Chloromcthonc 

Methyl Ethyl Kctunc (2-BII!nnonc) 

Methyl Isobutyl Ketone 

Toluene 

SE~IIVOLATILE ORGANICS (~IETIIOD 8270) (llglkg) 

Benzo(a)anthract."c 

Uenzo(a)pyrcnc 

Uenzo(b)lluornntllCile 

Benzo(k)fluornnthcne 

Chrysenc 

Di-N-Butyl l'hlhnlalc 

lJi-N-Octylphthalatc 

l'luuranlhcnc 

P)TCne 

C. -"" METALS(rnglkg) 

:E (I) Aluminum 
I» a. 
C') 

~ 
(1) 

"""" CD 
CD 
CD 

Antimony 

Arsenic 
IJarium 

Beryllium 

Cadmium 

Calcium 

Chromium, Total 

Cobalt 

Copper 

Iron 

Lend 
METALS (mg/kg) (cuntiuucd) 

Mngncsium 

22 

10 

36 

52 

6 

39 

S2 

ss 
46 

51 

560 

ISO 

69 

53 

16700 

1.1 

3.1 

1280 

0.7 

0.29 

265000 

22.6 

4.3 

12.8 

9620 

9.2 

24000 

Frequency 

2/40 

1/40 

2/40 

9/40 

2/40 

1/40 

2/40 

2/40 

1/40 

2140 

4/40 

2/40 

3/40 

3/40 

40140 

1/40 

40/40 

40/40 

40/40 

12/39 

40/40 

40/40 

40/40 

38/40 

40/40 

40/40 

40/40 

CAG-5808·005 

5/5/98 

Result RL Qual 

< II U 

< II U 

< 18 u 
< 18 u 
< II U 

< HO U 
< 3SO U 
< ~0 u 
< 350 u 
< 3~ u 
< HO U 
< ~0 u 
< ~0 u 
< HO U 

10400 18 

< 5.3 u 
1.7 0.95 

108 18 

0.61 0.44 

0.22 0.44 

56000 4400 

11.6 0.88 

4.3 4.4 

7.3 2.2 

8460 8.8 

9.5 

2810 440 

CAG-SBOS-010 CA0-5808-020 CAG-5808-030 CAG-5808·0~0 

515198 515198 515198 515198 

Result RL Qunl Result RL Qunl Result RL Qual R«ult RL Quol 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 
< 

8500 

< 

~93 

II U 
11 u 
18 u 
18 u 
II U 

m u 
m u 
3~ u 
m u 
m u 
m u 
m u 
m u 
3~ u 

18 

5.4 u 
0.92 

18 

0.43 0.45 

0.29 0.45 

100000 450 

13.6 0.91 

3.4 4.5 
4.1 2.3 

6450 9.1 

3.5 9.2 

3140 450 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 
< 

< 

< 
< 

II U 

II U 

18 u 
18 u 
II U 

~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 
~ u 

11700 19 

22 

< 

< 

< 

< 

< 

< 
< 

< 
< 
< 

< 

< 
< 

II 

II U 

18 u 
18 u 
II U 

m u 
m u 
m u 
m u 
3ro u 
m u 
Jro u 
m u 
3ro u 

13300 19 

< 5.6 u 1.1 5.6 

1.5 0.94 0.87 0.96 

221 19 J 125 19 

0.7 0.47 0.46 0.47 

II II 

< II U 

< 18 u 
< 18 . u 
< II U 

< 350 u 
< 350 u 
< 350 u 
< 350 u 
< 350 u 

270 350 

< 350 u 
< 350 u 
< 350 u 

5200 18 

< 5.4 u 
0.81 093 

43.6 18 

0.22 0.45 

< 0.47 u < 0.47 u < 0.45 u 
63700 470 48700 470 38900 450 

10.9 0.94 12.1 0.94 6.4 0.9 

3.7 4.7 2.7 4.7 1.2 4.5 

4.3 2.3 3.5 2.3 2.3 

7820 9.4 6980 9.4 3420 9 

5.6 9.4 3.6 9.6 2.1 9.3 

4880 470 15300 470 7300 450 
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FIELU ID 

t:OLLECT DATE 

Mnximum 
Manganese 156 
M<rcury 0.14 

"C Nickel 9.8 
~ l'utussimn 3930 

(Q 
Cl) Sl!lcnium 0.74 

...lo. Sodium 515 
en 1l1allium 0.41 
0 - Vanadium 28.4 

...lo. Zinc 22.1 
en 

J ~ Eslitnated 
Qual • Qualifier 
RL- Reporting Limit 
U. Not detected at specified reporting limit 
E. Estimated since resull exceeded the calibration curve. 
JJ.g/kg = micrograms per kilogra1n 
mglkg = milligrams per kilogrnm 

CAO-SllOS-005 CAO·Sll08-0IO 
5/S/98 515198 

Fre9ucnc~ Result RL guol Result RL Qunl 
40/40 lS6 1.3 91 1.4 
8/40 < 0.19 u < 0.2 u 
40/40 9.4 3.5 6.7 3.6 
40/40 1930 440 1960 450 E 
1/40 < 2.4 u < 0.46 u 

40/40 76.3 440 202 450 E 
13/40 < 0.95 u 0.18 0.92 
40/40 18 4.4 16.9 4.5 
40/40 22.1 1.8 16.3 1.8 

CAG-Sll08-020 C AO·SDOS-030 
SIS/98 S/S/98 

Result RL Quol Result RL Qual 
115 1.4 54.4 1.4 

< 0.21 u < 0.21 u 
6.7 3.7 5.9 3.8 

2790 470 E 2180 470 E 

< 0.47 u < 0.48 u 
358 470 E )02 470 E 
0.31 0.94 0.25 0.96 
18.4 4.7 18.5 4.7 
20.8 1.9 14.8 1.9 

CAG-51308-Q~O 

S/5198 
Result RL Quol 

34.9 1.4 

< 0.21 u 
3.7 3.6 

1080 450 E 

< 0.46 u 
142 450 E 
< 0.93 u 

10.8 4.5 

7.6 1.8 
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Maximum Residential Soil 
Detected MSSL Frequency of Estimated Risk 

Frequency Field Sample ID Concentration Concentrationl'l Exceeds Exceedance of 
Chemical Detected fur Maximum Hit !mg/k~) Qunl !mglkl1:) MSSL? MSSL Excess Cnncerl~1 

VOLATIL~; ORGANICS 
Methyl Ethyl Ketone (2-llutnnonc) 118 CAG-SilO 1-002 0.038 6,900 
Methyl Isobutyl Ketone 318 CAG-SBOI-002 0.074 750 
Toluene 318 CAG-SBOI-002 0.006 520 

METALS 
Aluminum 818 CAG-5303-002 21300 75,000 
Heryllium 818 CAG-5306-002 0.94 150 
Chromium 8/8 CAG-SB04-003 10.6 210 
Iron 8/8 CAG-SBOS-002 15,400 22,000 
Lead 8/8 CAG-SB07-002 14.9 400 
Mercury 3/8 CAG-SB04-003 0.41 22 
Nickel 8/8 CAG-SB06-002 13.8 1,500 
Vanadium 8/8 CAO-SB05-002 32.6 520 
Zinc 8/8 CAG·SBOS-002 41.6 E 22,000 

Total Excess Cancer Risk<•> 
Hazard lndextSJ 

'''I":!' A Region Media-Specific Screening Levels for Residential Soil (EPA 1998) 
'"These chemicals arc known carcinogens. Excess Cancer Risk- Maximum Dctc:cted Concentration/MSSL•txiO"'. 
Ill "lli<'SC chemieals arc nonCilreinogcns. Hazard Quotient= Maximuon Detected Conecntralion!MSSL *1.0. 
111 Total Excess Cancer Risk~ Sum or all excess cancer risk< at the site. 
'"Hazard Index~ Sum of all hii1Jlfd quotients at the site . 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

• Lead docs not have an EPA-established toxicity factor; therefore, a MSSL has not been calculated for it. The concentration presented as U1e MSSI.. for lead is based 
on an EPA exposure model (EPA 1994). 

mglkg D milligrams per kilogram 
•• The MSSL. for toluene is based on a soil satumlion concentration and not based on risk. 

6.27E-09 
9.81E-08 

IE-07 

Therefore, a potential risk from these chcn1icals could not be cstin1ated using the MSSl.s. A MSSL calculated based on risk would be higher Utan the saturation concentration; 
therefore, the exclusion ofU1cse chemicals from UJC cumulative risk estimate is not likely to significantly affect the conclusions ofUoe risk screening evaluation. 
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Maximum Dt!leclcd Residential Soil MSSL Estimated Risk 

CJ) 
0 
c 
~ 
CD 

c: 
:::0 
CJ) 

G) 

~. 
::l 
CD .., 
:E 
0 
0 c. 
~ 
Dl .., 
c. 
0 

~ 

F requo.:ncy Field Sample ID 
Chemical Detecto:d for Maximum Hit 
VOLATJLE ORGANICS 

Carbon Disullidc 2/40 CAG-SOOK-OJO 
Chloromethane 1140 CAG·SB01-010 
Methyl Ethyl Ketone (2-Butanone) 2140 CAG-SB01-010 
MeU1yl Isobutyl Kdone 9/40 CAG.SBOI-040 
Toluene 2/40 CAO.SB03-006 

SEMIVOLATlLE ORGANICS 
Benzo( a)anthmcene 1140 CAO-SB04-006 
Benzo(a)pyrene 2140 CAO-SB04-006 
Benzo{b )lluoranthene 2140 CAO·SB04-006 
l)L"'lZo(k)lluoranthelte 1/40 CAO·SB04-006 
Chryscnc 2/40 CAO-SU04-006 
Di-n-buty1phUmlatc 4/40 CAO-SBOI-030 
Di-n-octy1phUtalate 2/40 CAG-5804-011 
FluomnUtene 3/40 CAG-8804-006 
Pyrenc 3/40 CAG-8804-011 

METALS 
Aluminum 40/40 CAG-5806-010 
Barium 40/40 CAG-5807-005 
Chromium 40/40 CA0-5802-020 
Copper 38/40 CAO-SBOl-040 
Lend 40/40 CAO-SB07-00S 
Mo:rcu::r 8/40 CA0-5803-031 

Total Excess Cancer Risk(S) 
Haznrll lnLicx<'l 
01 EPA Region Mcdia-SpC\.itic Screening Levels for Residential Soil (EPA 1998) 
121 EPA Region Meolio·Spe~.oific S~.o'reening Levels lilr lndu.trial Soil (EPA 1998) 

Concentration Couccntratiou<ll Exco:c:ds 

~mg/kll~ gun! ~tng/kj!~ MSSL'l E.'\:cess CnncerO> 

0.022 350 NO 
0.01 1.2 NO 8.33E-09 
0.036 6900 NO 
O.OS2 750 NO 
0.006 520 NO 

0.039 0.56 NO 6.96E-08 
0.052 0.056 NO 9.29E-07 
0.055 0.56 NO 9.82E-08 
0.046 5.6 NO 8.21E-09 
0.051 56 NO 9.11E-10 
0.56 5500 NO 
0.15 1100 NO 

0.069 2000 NO 
0.053 1500 NO 

16700 75000 NO 
1280 5200 NO 
22.6 210 NO I.OSE-07 
12.8 2800 NO 
9.2 400 NO 
0.14 22 NO 

lE-06 

~CD 1·'1'f11csc chanica!.• are known cndnosen•. Exceos Can..-er Rillk * Mnximum Oete..1ed Conc·entration/MSSL•I:d0-6. 
~ "'"ll•c•c chcmicab urerwnl!'drciuugcns. llaZIIrd Quotient • Mnximurn I.Mccted Con...,ntr•lion/MSSL" 1.0. 
~ 1'1 Total Excess Canc-er Risk • Sum of all excess canoer risks at the site. 
CO 161 Hozanlludex ~Sum of all hazard quotients at the site. 

•• 1l1e MSSL for toluene is based on a soilsatunotion concentrntion and not based orr risk. 
1l1erefore, a potential risk frorn these chemicals c'Ould not be estimated using the MSSI..s. A MSSL cal~.o'Ulated based on risk would be higher than tl1e saturatiun wrreeutrntion; 
tl•erei\Jre, the exclusion oftl1ese cl•:micals from the cumulative risk estimate is uut likely to signilicantly a.tlh"! the •'OIICiusions ofthc rillk scyeening evuluation. 

mr/kg - n1illignuns per kilogmn 
••• 1l1e MSSL is a maximum allowable concentration and not based on risk. Therefore, a poteutial risk frQIII these chemicals could not be estimated using the MSSI..s. 

A MSSL col~.o'lllaled based on risk would be greater than the MSSI... The exclusion of!ltese chemicals from the c'Umulative risk estimate is not 
likely to significantly aiTC<.t tl10 conclusions ofU~e risk screening evaluation. 

• U:ad Jo...,. not have an EPA-established toxidty ti1dor", therefore, a MSSL hM not be"'' cokulated filr it. 1l1e concentrotionpre..,nled :u !he MSSL fur lead is b»td 
on anIWA <Xf""'Ure mo<kl (EPA 1994). . 
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LOCATION 
FIELIJ ID 
COLLECT DATE 

VOLATILE ORGANICS (l\IETUOD 8160) (Jl&lk&) 

MeU1yllsobutyl Ketone (4-MeU!yi-2-Pentanone) 

Toluene 
SEMIVOLA TILE ORGANICS (IIIE'IliOD 8270) (Jiefkg) 

Di-N-Qc:tylphU•alate 
I'ESTJC!DES!rCD ((lg/kg) 

DDE (l,l·bis(Chlorophcnyi)·2,2·Dichloroethcne) 

DDT (I, l·bis(Chlorophcnyl)-2,2,2-TrichlorocU•ane) 

METALS (mgfkg) 
Alu•ninum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Jlotnssium 
Sodium 
Thallium 
Vanadium 
Zinc 

J ~Estimated 
Qual= Quolilier 
RL = Reporting Limit 

U • Not detected at specified reporting limit 

E = Estimated since result exceeded calibration curve 

(1g/kg • Microgram per Kilogram 

rnglkg =Milligram per Kilogram 

Maximum 

17 
4 

40 

10.7 J 
2.1 J 

17400 

3.8 
3.9 J 
97.1 
0.77 
0.28 
4870 
12.9 

5.2 
&.7 

12900 

20.3 
2540 

210 E 
O.Q7 
10.6 
2910 

188 
0.36 

27.9 
31.9 E 

CAH-SBOI-002 
5!1198 

CAH-SB02·002 
512198 

CAH-SB03·002 
512198 

CAH·SB04-002 
512198 

Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual 

116 
116 

116 

'})6 
116 

616 
116 
616 
616 
616 
3/6 

616 
616 
616 
616 
616 
616 
616 
616 
'})6 

616 
616 
616 
3/6 
616 
616 

< 
< 

40 

< 
< 

20 
12 

370 

7.4 
7.4 

11800 2.7 
< 1.2 

2.2 0.22 
74.2 0.079 

0.48 O.Q3 
0.25 0.14 
4870 2.8 
9.9 0.63 

3.1 0.29 

6.2 0.21 
9190 0.53 

20.3 0.45 

1570 2.2 
152 0.089 
< 0.041 

7.1 0.36 
2080 II 
24.1 2.6 
0.21 0.2 

19.2 0.2 

27.2 0.43 

u 
u 

17 
< 

19 
12 u 

< 
< 

18 
II 

u 
u 

< 380 u < 360 u 

u 
u 

4.1 
< 

3.8 
3.8 

17200 22 
u < 6.6 

2.5 1.9 

92.8 22 
0.76 0.55 

< o.ss 
3090 550 
12.4 1.1 

5.2 s.s 
s.l 2.8 

12500 II 

8 0.28 
2210 550 
210 1.7 

u < 0.19 
10.6 4.4 
2670 550 
32.6 ~50 

< 0.94 
26.4 s.s 

E 31.2 2.2 

10.7 1.9 

u 2.1 7.2 

11500 21 

u < 6.4 u 
2.4 1.6 

72.7 21 
0.52 0.53 

U 0.1S 0.~3 

2830 530 
9.2 1.1 
3.7 5.3 
6.2 2.7 

E 9450 II 
9.7 16 

1590 530 

E 160 1.6 E 

u < 0.21 u 
1.5 4.2 

1980 530 

37.1 530 J 

u < 0.82 u 
E 19.3 5.3 

23.8 2.1 

< 
4 

20 

12 

u 
J 

< 390 u 

< 
< 

7.7 

7.7 

9060 21 
< 6.2 

2.8 2.2 

63.8 21 

0.45 O.SI 
0.28 0.51 
2330 s 10 

8.1 
3.3 S.l 
S.l 2.6 

8600 10 

7.3 II 
1280 SIO 
147 1.5 
< 0.2 

6.5 4.1 
1720 510 
22.2 510 

< 1.1 
18.3 5.1 
19.6 2.1 

u 
u 

u 

E 
u 

J 
u 
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~ LOCATION a: 
~ FIELD ID CAH-SDOS-002 CAH·SB06-002 .. 
Cti COLLECT DATE 512198 512198 ... 
s· • ~ Maximum Frequency Result RL Qual Result RL Qunl a 
~ 

VOLATILE ORGANICS (I\IETIIO)) 8260) (J.lgfkg) -
C) Methyl Isobutyl Ketone (4-Mcthyi-2-Pcntanone) 17 116 < 18 u < 22 u ~ Cl. Toluene 4 1/6 < II u < 13 u 
~ a. SEI\IIVOLATIU: OltGANICS (l\IETIIOD 8270) (ltglkg) 

~ 
Di-N.Octylphthnlnte 40 1/6 < 360 u < 440 u 

J>ESTICIDES/I'CB (J.lg/kg) g. (/) ODE ( 1,1-bis(Chlorophenyi)-2,2-Dichloroethenc) 10.7 J 216 < 7.2 u < 8.7 U· 
0 
c DDT (1, 1-bis(Chlorophenyi)-2,2,2-Trichloroethane) 2.1 J 1/6 < 7.2 u < 8.7 u c .., 

l\IETALS (mglkg) (') CD 
CD Aluminum 17400 6/6 16300 20 17400 25 -CD 

An\imony 3.8 116 < 5.9 u 3.8 7.5 J 
(') 

c -CD 
;a Arsenic 3.9 J 616 3.9 I J 2.9 1.2 0.. 
(/) 

Barium 97.1 6/6 91 20 97.1 25 C') 

G') 
Beryllium 0.77 6/6 0.73 0.49 0.77 0.62 0 .., 3 

CD "C Cadmium 0.28 3/6 < 0.49 u < 0.62 u -4 
::l II) 

'C II) 

0 CD (Q Calcium 4870 6/6 3430 490 2430 620 > 0 C" 

~ .., CD 0 c <n 
<D Chromium, Total 12.9 6/6 12 0.98 12.9 1.2 ::l 
0> :E 

C') 
0 N 

Cobalt 5.2 6/6 5.1 4.9 4.8 6.2 
0.. 0) 

~ 0 0 
J :I: Ill 0) 

::> 
I 

5' 0 .... Copper 8.7 616 7.8 2.5 8.7 3.1 ~ 

"' 0.. N 
::l II) 

~ :E Iron 12900 6/6 12SOO 9.8 12900 12 
I 

(/) 

~ II) Lead 20.3 6/6 8.7 10 J 9.7 12 ] c .., =I. 
~ 0.. Magnesium 2540 6/6 2170 490 2540 620 II) 

< C') Manganese 210 E 6/6 200 I.S 204 1.9 (') 

5 -< 
CD 

iii Mercury O.o7 2/6 0.04 0.17 J O.o7 0.25 J (/) 
::l. 0.. ., ~CD Nickel 10.6 6/6 10 3.9 10.5 s . 2. 
"0 
0" (ij' 
';;, ~ Potassium 2910 6/6 2470 490 2910 620 
c. co 

Sodium 188 6/6 188 490 1 126 620 c. co 
~ co Thallium 0.36 3/6 0.27 I I 1 0.36 1.2 
N 
L Vanadium 27.9 6/6 25.6 4.9 27.9 6.2 
c 
6 Zinc 31.9 E 6/6 28.9 2 E 31.9 2.5 E 
0 

0 J =Estimated ;:: 
)> Quul = Qualiricr 

RL = Reporting Limit 

U .. Not detected at specified reporting limit 

E = Estimated since result exceeded calibration curve ... 
~I 

= 
pglkg =Microgram per Kilogram =' -
mg/kg • Milligram per Kilogram 

CD 
0 
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FIELDID 
COLLECT Dll TE 

VOLA TIL£ OIIGANICS (~IETIIOD 8260) (~glkg) 
2-llexanonc 
Benzene 
Mclhyl Elhyl Kctonc (2-Bulanonc) 
Mclhyllsobulyf Kei011C (4-Mclhyl-2-l'cnlanonc) 
Toluene 

St:M IVOLATILt: OIIGANICS (M£1'1100 8270) (~glkg) 
llcnzyl Bulyl Phlhalale 
Di·N·Dutyf Phlhalale 

rESTICIDESII'CU (~g/kg) 
DI>E 

~n;rALS (mglkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Ocryllium 
Cadmium 
Calcium 
Chromium, Total 
Cob all 
Copper 
Iron 
Lea~ 

Magnesium 
Manganese 
Mercury 
Nickel 
l'uttusium 
Soc.Jium 
Thallium 
Vanadium 
Zinc 

J - Estimtted 
Qual -Qualifier 
RL- Reporting Limit 
U ·Not detected at specified reporting limit 
E • Estimated since resuh exceeded the calibration curve 
p.c/kg • Miaogram per Kilogram 
m!Vk& • Milligram per Kilogrnm 

Mrodmum 

37 
66 
22 

16 
IS 

3.6 

17l00 
1.8 
3.1 

2240 
0.75 
0.4 

312000 
24.1 
l.3 
9 

12700 
11.3 

11500 
190 
0.34 
11.6 
2840 
348 
0.35 
25.9 

35.4 E 

CAH·SBO 1-005 
511/98 

CAH-SBOJ-{)10 
lll/98 

CAH-SBOI-020 
lii/9S 

CAH.SBOJ-030 
lll/98 

CAH-5801.{)40 
5/1/98 

CAH-5802.{)05 
512198 

Frequency R""ull RL Qual Resull RL Qual 1\esull RL Qual Resull RL Qual Result RL Quul Rosull RL Quo! 

1130 
1130 
l/30 
5130 
SilO 

1130 
1130 

1130 

30130 
1130 

30130 
30130 
30130 
7130 

30130 
30130 
30130 
27/30 
30/30 
30130 
30/30 
30130 
7130 

30130 
30/30 
30130 
3/30 

30130 
30130 

< 
< 
< 

21 u 
13 u 
21 u 
21 u 
13 u 

< 
< 

420 u 
420 u 

3.6 0.83 

14600 24 
< 7.1 

2.5 2.4 
81.6 24 
0.67 0.59 
< 0.59 

9430 590 
11.4 1.2 
4.3 S.9 
9 2.9 

10700 12 
10.2 12 

2170 590 
"8 1.8 

0.34 0.24 
9.4 4.7 

2490 590 
41.2 590 

< 1.2 
20.9 5.9 
35.4 2.4 

u 

u 

J 
u 

E 

< 

23 
41 
< 

< 
< 

< 

24 J 
14 u 
24 
24 
14 u 

470 u 
470 u 

0.94 u 

13000 25 

< 
< 
< 
< 
< 

< 
< 

< 

~ u 
u u 
~ u 
~ u 
12 u 

400 u 
400 u 

0.8 u 

7350 24 
< 1.5 u < 7.2 u 

J 2.8 2.8 
736 25 
0.65 0.62 

< 0.62 
153000 6200 

20 1.2 
3.5 6.2 
4.9 3.1 

7790 12 
4.S 12 

lllO 620 
92.8 1.9 
0.16 0.23 
1.5 5 

2150 620 
192 620 
< 1.2 

20.9 6.2 
22.3 2.5 

1.6 2.3 
133 24 
0.37 0.6 

u < 0.6 
81500 6000 
10.8 1.2 
2.4 6 
2.6 3 

5060 12 
3.2 II 

3170 600 
S& 1.3 

0.04 0.22 
5.1 4.8 

1510 600 
J 120 600 
u < 1.1 

15.2 6 
E 14.2 2.4 

J 
u 

J 
u 

E 

< 
< 
< 

18 u 

< 

II U 
18 u 
18 u 
II U 

< 
< 

370 u 
370 u 

0.73 u 

5790 19 
< 5.8 
1.3 2.1 

90.6 19 
0.23 0.49 

< 0.49 
111000 4900 

12.8 0.97 
1.2 4.9 
2.3 2.4 

JS20 9.7 
2 10 

9250 490 
28.2 I.S 
< 0.2 

4.1 3.9 
1020 490 
166 490 
< I 

21.2 4.9 
1.7 1.9 

u 

J 
u 

u 

J 
u 

< 
< 
< 
< 
< 

II U < 19 u 
II U < II U 

)7 19 
59 19 

18 u 
18 u 
II U < II U 

350 U < 370 u 
< 3.50 u < 370 u 

< 0.7 u < 3.7 u 

6000 19 
< 5.8 

1.2 1.9 
31.4 19 
0.24 0.48 

0.48 
51500 480 

8 0.97 
1.6 4.1 
< 2.4 

3S60 9.7 
2.9 9.2 

l300 480 
)7.6 I.S 
0.16 0.2 
3.5 3.9 

1200 480 
Ill 480 
< 0.92 

15.6 4.8 
9.3 1.9 

16000 21 
u < 6.2 
J 2.5 2 

89.2 21 
J 0.74 O.S2 
u < 0.52 

28900 510 
13.1 I 

J 5.3 5.2 
u 3 2.6 

11200 10 
8.) 0.31 

2960 520 
174 1.6 
< 0.21 

11.1 4.2 
2660 520 

J 40.7 520 
U 0.35 I 

22.3 l.l 
E 28.9 2.1 

UJ 

u 

E 

E 
u 

J 
J 
E 

~ 
0 
:I: 

c 
~ 
(!) 
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c. 
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3 
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COI.I.ECT DATE 

VOLATIL•: ORGANICS (METIIOD 8260) (pglkg) 
2-llcxanonc 
Benz.ene 
McUoyl Ethyl Ketone (2·Bulllloonc) 
Methyl Isobutyl Ketone (4·Mcthyi·2·Pcntanone) 
Toluene 

SF.~IIVOLATILE ORGANICS (METHOD 8270) (pglkg) 
llenzyl llutyl Phtloalate · 
Di·N·Ilutyl Phthalate 

PESTICIDES/I'Cil (pglkg) 
DDE 

~lt:TALS (mglkg} 
A1uminum 
Antimony 
Arsenic 
Oarium 
llcryllium 
Cnd1nium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesiun1 
Monganesc 
Mercury 
Nickel 
l,otassium 
Sodium 
Thallium 
Vanad~un1 

Zinc 
J . Estimated 
Qual· Qualifier 
RL ·Reporting Limit 
U ·Not detected at specified reporting limit 
E • Estimated since result exceeded the c:J.Iibrotion curve 
~glk~ • Microgram per Kilogram 
mg/kg • Milligrom per Kilosram 

Ma:dmum 

7 
4 
37 

66 
22 

16 
IS 

3.6 

17500 
1.8 
3.1 

2240 
0.75 

0.4 
312000 

24.1 
5.3 
9 

12700 
11.3 

11500 
190 
0.34 
11.6 
2840 
348 
0.)5 

25.9 
35.4 E 

Frequency 

1/30 

1/30 

3/30 
5130 
5/30 

1/30 
1/30 

1/30 

30130 
1/30 

30130 
30130 
30/30 
7/30 

30/30 
30/30 
30/30 

27130 
30130 
30130 
30/30 
30/30 
7/30 

30130 
30130 
30/30 

3/30 
30130 
30/30 

CAII-SU02·0 10 
512198 

CAII·SU02..(}20 
5/2198 

Result RL Qual Result RL Qual 

< 
< 
< 

6 

< 
< 

< 

18 u 
II U 
18 u 
18 
II 

360 u 
360 u 

3.S u 

10500 19 
< 

2.4 
159 

5.6 u 
2 
19 

0.52 0.47 
< 0.47 u 

123000 4700 

< 
< 
34 

66 
22 

< 
< 

< 

20 u 
12 u 
20 

20 

12 

390 u 
390 u 

3.9 u 

9660 20 
< 6.1 u 

1.4 2.2 J 
186 20 
0.4 0.~ 

< 0.5 
97500 5000 

J 
u 

15.1 0.94 12.4 
3.3 4.7 J 1.9 
4 2.4 2.7 2.5 

6650 9.4 E 5590 10 E 

5.6 0.3 4 0.33 
3660 470 5300 500 
95.8 1.4 E 55.3 l.5 E 

< 0.15 u < 0.23 u 
6.4 3.8 

1900 470 

180 
< 

18.2 
18.3 

470 J 
I U 

4.7 E 

1.9 

4.6 4 

1840 500 
149 500 J 
< 1.1 u 

18.4 5 E 

15.8 

CAU-SD02·030 
512/98 

CAU·Sil02·040 
5/2198 

CAU-SD03·00S 
512198 

Result RL Qual Result RL Qual Rmolt RL Qual 

< 
< 
< 
14 
< 

< 
< 

< 

6720 

< 
1.4 

386 
0.26 
< 

19 

II 
19 
19 
II 

3'70 
370 

3.7 

21 
6.3 

21 
0.53 
0.53 

125000 5300 
12 1.1 

5.3 
< 2.6 

3500 II 
2.8 0.3 

10000 530 

31.1 1.6 
< 0.2 

3.4 4.2 
1220 530 

157 530 
< I 

17.7 5.3 

9.5 2.1 

u 
u 
u 
J 
u 

u 
u 

u 

u 

J 
u 

< 18 u 
< II U 
< 18 u 
< 18 u 
< II U 

< 3ro u 
< 3ro u 

< 3.7 u 

4610 19 
< 5.1 u 

1.2 2 J 
43.3 19 

0.17 0.47 J 
< 0.47 u 

56700 470 
7.1 0.95 

J 1.1 4.7 J 
u 
E 

u < 2.4 
E 3110 9.5 

2.1 0.29 
6.110 470 

E 30.3 1.4 
u < 0.19 

3.2 3.1 
1010 470 

J 126 470 

u < 0.98 
E 11.8 4.7 

7.6 1.9 

E 
u 
J 

u 
E 

< 17 
< 10 

< 17 
< 17 

12 10 

< 360 
< 360 

< 7.1 

9020 19 
< 5.7 

2.1 2 
74.9 19 
0.41 0.48 
0.29 0.48 
7920 480 
1.5 0.95 
2.7 4.8 
5.1 2.4 

7630 9.5 
11.3 20 
1370 480 

126 1.4 

< 0.21 
5.6 J.B 

1880 480 
22 480 
< I 

16.4 4.8 
20.3 1.9 

u 
u 
u 
u 

u 
u 

u 

u 

E 
u 

J 
u 

~ 
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FIEI.IJID 
COLLECT DATE 

VOLATILE ORGANICS (METHOD 8260) (pglkg) 

2·Bcxanonc 
Benzene 
Methyl Ethyl Ketone (2-Butanone) 
Methyl Isobutyl Ketone (4-Methyi-2-Pcntanone) 
'1\I(UCI\C 

St:MI\'OLATILE ORGANJC:S (~IETIIOD 8270) (pg/kg) 
Benzyl Butyl Phthalate 
Di-N·But)·l Phthalate 

PESTICIDES/PCD (pg/kg) 
ODE 

METALS (onglkg) 

Aluminum 
Antimony 
Arsenic 
Darium 
Beryllium 
Cndmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magncsiunt 
Mnngancsc 
Mercury 
Nickel 
l1otassium 
Sodium 
Thalliwn 
Vanadium 
Zinc 

J • Estimated 
Qual • Qual iner 
RL • Reporting Limit 
U • Not detected at specified reporting limit 
E =Estimated since result exceeded the cnlibration curve 
11!;/kg • Microgra•n per Kilogram 
ml!fkg • Milligram per Kilogram 

Maximum 

1 
4 

37 
66 
22 

16 
15 

3.6 

11500 
1.8 
3.1 

2240 
0.75 
0.4 

312000 
24.1 
5.3 
9 

12700 

11.3 
11500 

190 
0.34 
11.6 

2840 

348 
0.35 
25.9 

35.4 E 

Frc~ucncy 

1130 
1130 

3130 
5/30 
5/30 

1130 
1130 

1130 

30130 
1130 

30130 
30130 
30/JO 
7130 

30130 
30/JO 
30130 
27130 

30130 
30130 
30130 
301)0 

7130 
30130 
30130 

30130 
3130 

30130 

30/30 

CAII·SB03·0 10 

512198 
Resull Rl Qual 

< 20 u 
< 12 u 
< 20 u 
< 20 u 
< 12 u 

< 400 u 
< 400 u 

< 7.9 u 

11700 23 
< 7 u 

2.8 2.1 
351 23 
0.55 0.58 
0.3 S.l 

181000 580 

18.5 1.2 
3.2 5.8 

2.9 
7670 12 
6.4 10 

4800 580 
97.1 1.7 E 

< 0.23 u 
7.1 4.7 

2230 580 
272 580 
< I U 

22.4 5.8 
22.5 2.3 

CAII·SB03-020 

512198 
CAH·SB03.Q30 

512198 
Result RL Qual Resull RL Qual 

< 
< 

< 
< 
< 

< 
< 

< 

9800 

20 u 
12 u 
20 u 
20 u 
12 u 

410 u 
410 u 

8.1 u 

23 

< 
< 
< 
< 
< 

< 
< 

< 

19 u 
12 u 
19 u 
19 u 
12 u 

390 u 
390 u 

7.7 u 

10600 22 
< 6.9 u < 6.7 u 

1.2 2.4 1.6 2.2 
412 23 2240 22 
0.36 0.58 J 0.31 Oj6 
< 5.8 u 0.17 5.6 

126000 580 97700 560 
15 1.2 13.9 1.1 
2.2 5.8 2.4 5.6 
2.1 2.9 2 2.8 

5670 12 5670 II 
3.9 12 2.8 II 

8830 580 11500 560 
47 

< 
1.7 E 38.7 1.7 

0.22 u < 0.2 
5.4 4.6 

1890 580 

265 580 
< 

24 

14.7 

1.2 

5.8 

2.3 

u 

5.6 4.4 

1930 560 

216 560 
< 1.1 
23 5.6 
12.5 2.2 

E 
u 

u 

CAH-SBOJ-040 
512/98 

CAH-SB04.00S 

512198 
Result RL Qual Resull 

< 

< 
< 
13 

18 
II 
IS 
IS 
II 

u 
J 
u 
u 

< 
< 
< 
< 
< 

RL 

IS 
II 
IS 
IS 
II 

Qual 

u 
u 
u 
u 
u 

< 360 u < 370 u 
< 360 U IS 370 

< 7.1 u < 7.3 u 

4700 20 17500 20 

< 5.9 u < 5.9 u 
1.2 1.6 J 3.1 2 
72 20 210 20 

0.16 0.49 J 0.73 0.49 
< 4.9 u 0.2 0.49 

115000 490 22000 490 

II 0.98 12.9 0.99 
1.3 4.9 4.6 4.9 
2 2.5 1.9 2.5 

2860 9.8 12000 9.9 
1.9 8.1 10 9.9 

9610 490 2700 490 
2Sj 1.5 E ISS U E 

< 0.19 u < 0.2 u 
3.3 3.9 J 10.6 3.9 
91 s 490 2720 490 

91.5 490 J 69.3 490 
< 0.81 u < 0.99 u 

13.8 
9 

4.9 24 4.9 

29.1 2 
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FIELD JD 
COLLEcr DATE 

VOI.ATIU: ORGANICS (Mt:TIIOO 8260) (11g/kg) 
2al-lcxanone 
Benzene 
Methyl Ethyl Ketone (2-Butanone) 
Methyl Isobutyl Ketone (4-Mcthyi-2-Pentanonc) 
Toluene 

SEMI\'OLATILt: ORGANICS (~IETIIOO 8270) (ltglkg) 
Benzyl Butyl Phthalate 
Di-N-Butyl Phthalate 

I'ESTICIOESII'CO ()lg/kg) 
ODE 

Mt:rALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium. Tota1 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
·n1allium 
Vanadium 
Zinc 

J - Estimated 
Qual- Qunliflcr 
RL - Reporting Limit 
U- Not detected a! specified reporting limit 
E • Estimntcd since result exceeded the calibration curve 
Jig/kg~ Microgram per Kilogram 
mglkg • Milligrmn per Kilogram 

Maximum 

4 
37 
66 
22 

16 
15 

3.6 

17500 
1.8 
3.1 

2240 
0.75 
0.4 

312000 
24.1 
5.3 
9 

12700 
11.3 

11500 
190 

0.34 
11.6 
2840 
348 
0.35 
25.9 

35.4 E 

Frequency 

1130 
1/30 
3/30 
5130 
5130 

1/30 
1/30 

1130 

30/30 
1130 

30/30 
30/30 
30/30 
7/30 

30/30 
30/30 
30/30 
27/30 
30130 
30/30 
30/30 
30/30 
7/30 

30/30 
30/30 
30/30 
3130 
30/30 
30/30 

CAH-5B04-0 I 0 
512198 

CAH-5804-020 
512198 

Result RL Qual Result RL Qual 

< 
< 
< 
< 
< 

18 u 
II U 
18 u 
18 u 
II U 

< 
< 

350 u 
350 u 

< u 

15800 19 
1.8 5.8 
2.6 1.9 
686 19 
0.75 0.48 
0.4 4.8 

105000 480 
15.5 0.96 
3.5 4.8 
4.8 2.4 

9090 9.6 
5.9 9.4 

4340 480 
113 
< 

8.4 
2280 
149 
< 

1.4 E 
0.19 u 
3.9 

22.9 
23.1 

480 
480 
0.94 u 
4.8 
1.9 

< 
< 
< 
< 
< 

18 u 
II U 
18 u 
18 u 
II U 

< 
< 

360 u 
360 u 

< 7.1 u 

7860 20 
< 6 u 

1.8 1.9 
217 20 
0.4 0.5 
0.21 5 

79500 500 
10.6 I 
2.4 5 
2.4 2.5 

5870 10 
3.9 9.5 

3500 500 
81.8 1.5 
< 0.19 

5.5 4 
1960 500 
219 500 
< 0.95 

14.3 5 
16.3 2 

E 
u 

u 

CAH-5804-030 
512198 

CAH-5804-040 
512198 

CAH-5805-005 
512198 

Result RL Qual Result RL Qual Result RL Qual 

< 
< 
< 
< 

18 u < 18 
II U < II 
18 u < 18 
18 u < 18 
II J < II 

< 
< 

360 u < 360 
360 u < 360 

< 7.1 u < 7.1 

9530 19 6460 19 
< 5.8 u < 5.1 

2.1 
447 

1.8 1.6 1.9 
19 372 19 

0.4 0.48 J 0.25 0.47 
< 4.8 u 0.13 0.47 

118000 480 37400 470 
14.7 0.96 6.8 0.95 
2.6 4.8 1.4 4.7 
3.1 2.4 2.4 2.4 

5760 9.6 3780 9.5 
4.2 9.2 2.3 9.6 

9530 480 8930 470 
71.2 1.4 E 33.4 1.4 
< 0.19 u < 0.21 

5.7 3.9 4 3.8 
2150 480 1390 470 

u < 21 u 
u < 13 u 
u < 21 u 
u < 21 u 
u < 13 u 

u < ~0 u 
u < ~0 u 

u < 8.5 u 

16900 24 
u < 7.2 u 
J 2.7 1.1 

103 24 
0.74 0.6 

< 0.6 u 
10200 600 
13.2 l.l 
4.8 6 
8.6 3 

12700 12 
7.8 II 

2700 600 
E 190 1.8 
u < 0.24 u 

11.6 4.8 
2840 600 

241 480 J 102 470 J 127 600 
< 0.92 u < 0.96 u 0.3 1.1 

18.2 4.8 15.1 4.7 25.9 6 
15.6 1.9 9.1 1.9 29.2 2.4 E 
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FlEW IU 
COI.LECr DATE 

VOLATILE OHGANICS (METIIOil8260) (Jog/kg) 
2·11c:x::monc 
Uc:nzenc 
Methyl Eth)'l Ketone (2·1Jutanonc) 
Mcth)'llsobutyl Ketone (4-Mcthyi-2-Pcntanonc) 
Tulucnc 

Sl,~IIVOI.,\TJI.I·: OJIG,\NICS (~IETII01l8270) (JtJ:/kg) 
Ucnqlllutyl l'hthalatc 
Di-N-Ilutyl Phthalate 

l't:STICIUJ::S/PCU (pg/kg) 

UDE 
~11-:TAI.~ (m~/k~) 

Aluminun1 
Antimony 
Arsenic 
llarhm\ 
Beryl limn 
Clldmiunt 
Calcium 
Chromium, T olal 
Cobalt 
Copper 
Iron 
Lead 
Magncsiun1 
Manganese 
Mercury 
Nickel 
l'utassium 
Sodium 
Thallium 
Van.ldium 
Zinc 

J • Est imatcd 
Qt~al ·Qualifier 
ltL • Rcrorling Limit 
U • Nol dctc<t•"<l at $('CCificd reporting limit 
E"" Estimated since: rcsu1t exceeded UlC calibrntion curve 
~o:;fkg • Microgrnmpcr Kilogr:mo 
mWJ.;g s Milli~n1111 p..:-r Kilogram 

Ma:~innun 

37 

66 
22 

16 
IS 

3.6 

17500 

1.8 
3.1 

2240 
0.75 
0.4 

312000 
24.1 

5.3 
9 

12700 
11.3 

11500 
190 

0.34 
11.6 
2840 

348 
0.35 
25.9 

35.4 E 

Frequency 

1130 
1130 
3/30 
5/30 
5/JU 

1130 
1130 

1130 

30/30 
1130 

30130 
30130 
30/JO 
7/30 

30/30 
30/30 
30/30 
27130 
30130 
30130 
30/30 
30/30 
7/30 

30/JO 
30/30 

30/30 

3/30 
30/30 

30/30 

CAH·Sil05·0 I 0 
5/2198 

Result RL Qual 

< 18 u 
< II U 
< 18 u 
< 18 u 
< II U 

< 360 u 
< 360 u 

< u 

3780 19 
< 5.8 u 

1.8 
345 19 
0.15 0.49 

< 0.49 u 
312000 490 

24.1 0.97 
1.4 4.9 
2.3 2.4 

2070 9.7 
1.5 10 

3870 490 

18.1 I.S 
0.06 0.2 

4 3.9 
780 490 
210 490 J 
< I U 

4.9 
6.1 1.9 E 

CAII-SilOS-020 
512198 

Result RL Qual 

< 19 u 
< II U 
< 19 u 
< 19 u 
< II U 

< 370 u 
< 370 u 

< 7.3 u 

9850 20 
< 6 u 
1.4 
134 20 
0.39 o.s J 
< o.s u 

107000 500 

13.6 0.99 
1.8 5 
2.2 2.5 

5530 9.9 
3.4 10 

6950 500 
52.1 1.5 
< 0.21 u 

5.2 4 
1960 soo 
334 500 J 
< I U 

24.4 

13.8 2 E 

CAH·SBOS-030 
512198 

CAH-sBOS-040 
512198 

CAH-sBOb-005 
512198 

Result RL Qual Resull RL Qual Result RL Qual 

< 
< 
< 
< 
< 

< 
< 

< 

18 u 
II U 
18 u 
18 u 
II U 

360 u 
360 u 

7.2 u 

6650 21 

< IS U 
< II U 
< 18 u 
< 18 u 
< II U 

<. 360 u 
< 360 u 

< 7.2 u 

11800 21 
< 6.4 u < 6.3 u 
1.3 0.92 1.8 0.88 
229 21 244 21 
0.24 O.S3 J 0.45 052 

< 0.53 u < 0.52 u 
115000 530 

14 1.1 
2 

2.2 
3840 
2.1 

6210 
43.9 

< 
4.3 

12_90 
202 
< 

16.7 
10.1 

5.3 
2.6 
II 

9.2 
S30 
1.6 

0.19 u 
4.2 
530 
530 J 
0.92 u 
S.3 

2.1 E 

98800 S20 
22.6 
2.9 5.2 
3.5 2.6 

6830 10 
4 u 

7430 520 

82.3 1.6 
< 0.22 

11.2 4.2 
lSIO 520 
348 520 

< 0.88 
24.1 51 
21.1 2.1 

u 

J 
u 

E 

< 
< 
< 

19 u 
II U 
19 u 

< 
< 

19 u 
II U 

16 310 J 
< 370 u 

< 7.3 u 

13400 19 
< 5.6 u 

I 
79.1 19 
0.6 0.47 
< 0.47 u 

13700 470 
10.7 0.93 
4.1 4.7 
7.4 2.3 

10400 9.3 
8.8 10 

2270 470 

156 1.4 
0.04 0.18 
9J 3.7 

2300 470 

131 470 

0.21 
21.5 4.7 

24.9 1.9 E 
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FIELD ID 
COLLECT DATE 

VOLATILE OltGANICS (METIIOD 8260) (ltg/kg) 
2-Hcxanonc 
Benzene 
Methyl Ethyl Ketone (2-Butanonc) 
Methyl Isobutyl Ketone (4-Mcthyi-2-Pcnt~nonc) 
Toltrcnc 

SEI\11\'0L,\TIU: OUGANICS (1\IF.TIIOD 8270) lJ•g/kg) 

Benzyl Outyll'hthalatc 
Di-N-Outyl Phthalate 

PF.STICIDESIJ'CD (pg/kg) 
DDE 

1\IETALS (m;:lkJ:) 
Aluminum 
Antimony 
Arsenic 
llnriu111 
IJcrytlium 
Cadmium 
Cnlcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Leoti 
Magnesium 
Mnngmocsc 
Mercury 
Nickel 
l'otassium 
Sotlium 
Thallium 
V~natlium 

Zinc 
J - E~timntcd 

Qual- Qualifier 
RL- Rctlllrling Limit 
U- Not detected at spccilied reporting limit 
E = Estimated since result exceeded the calibration curve 
11g/l:g • Micro~;ram per Kilogram 
mgll:g =Milligram per Kilogram 

Maximum 

7 
4 

37 
66 
22 

16 
IS 

3.6 

17500 
1.8 
3.1 

2240 
6.75 

0.4 

312000 
24.1 
5.3 
9 

12700 
11.3 

llSOO 
190 

0.34 

11.6 
2840 
348 
0.35 
25.9 

35.4 E 

Frequency 

1/30 
1/30 
3/30 
5/30 
5130 

1/30 
1/30 

. 1/30 

30/30 
1/30 

30/30 
30/30 
30/30 
7130 

30/30 
30/30 
30/30 
27130 
30/30 
30/30 
30/30 
30/30 
7130 

30/30 
30/30 
30/30 
3/30 

30/30 
30/3() 

CAI·I-SB06-0 I 0 
5/2/98 

Result RL Qual 

< 18 u 
< II U 
< 18 u 
< 18 u 
< II U 

< 370 u 
< 370 u 

< 7.3 u 

16200 IIJ 

< 5.6 u 
2.2 0.97 

103 19 
0.66 0.47 

< 0.47 u 
57900 470 

14.6 0.93 
4.1 4.7 

7.3 2.3 
10800 9.3 

6.4 9.7 

3470 470 
145 1.4 
< 0.18 ll 

10.6 3.7 
2750 470 
202 470 J 
< 0.97 u 
24 4.7 

26.4 1.9 E 

CAH-5806-020 
5/2/98 

Result RL Qual 

< 18 u 
< II U 
< 18 u 
< 18 u 
< II U 

< 360 u 
< 360 u 

< 7.1 u 

3650 19 
< 5.8 u 

1.1 
845 19 
0.14 0.48 J 

< 0.48 u 
188000 480 

15 0.97 

1.2 4.8 
3.4 2.4 

1900 9.7 
1.3 10 

7660 480 
I R.8 1.5 
O.o4 0.18 
3.5 3.9 
609 480 
138 480 J 
< I U 
9 4.8 

5.4 1.9 E 

CAH-SB06-030 
5/2/98 

CAH-SB06-040 
512/98 

Result RL Qual Result RL Qual 

< 19 
< 11 
< 19 
< 19 
< II 

< 380 
< 380 

< 7.5 

6140 21 
< 6.3 

1.5 1.1 
177 21 
0.19 0.53 

< o.n 
152000 530 

14.1 1.1 
1.1 5.3 

2.6 
II 
II 

530 
1.6 

u < 18 u 
U < II U 
u < 18 u 
u < 18 u 
U < II U 

u < 370 u 
u < 370 u 

u < 7.3 u 

3730 21 

u < 6.2 u 
0.9 0.96 

79.9 21 
J 0.13 0.52 J 
u < 0.52 u 

57600 520 
7.8 l 
1.2 5.2 
1.2 2.6 

2520 10 
1.9 9.6 

5680 520 
29.5 u 

1.5 
3360 

1.8 
6470 

32.5 
< 

4.4 

1210 
164 
< 

0.19 u < 0.15 u 

12.8 
9 

4.2 
S30 
530 

1.1 u 
S.J 
2.1 E 

2.5 4.1 
697 520 

67.9 520 

< 0.96 

11.9 ;.2 

6.2 2.1 

J 
u 

E 
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Mnximum Residential Soil 
Field Sample ID Detected MSSL Frequency of Estimated Risk 

Frequency for Maximum Concentration Concentration111 Exceeds Exceedancc of 
Chemical Detected Hit (mg/kfl) Qual (mglkg) MSSL? MSSL Excess Cancer21 

VOLA Tl LE ORGANICS 
Mclhyllsobutyt Ketone 116 CAII·SB02..002 0.017 J 750 

(4·Mctllyi·2-Pentanonc) 
Toluene 116 CAH·S804..002 0.004 J 520 

SEMI VOLA TILE ORGANICS 
Di-n-octylphthalate 116 CAH-SBOI-002 0.040 1,100 

PESTICIDES 
ODE 2/6 CAJI.SB02..002 0.0107 J 1.7 

METALS 
Aluminum 6/6 CAH-5806..002 17400 75,000 
Antimony t/6 CAH-SB06-002 3.8 30 
Arsenic 616 CAH.S805..002 3.9 J 0.38 
Chromium 6/6 CAH-5806..002 12.9 210 
Iron 6/6 CAH·S806-002 12,900 22,000 
Lead 616 CAII-51101-002 20.3 400 
Mercury 2/6 CAH-5806..002 0.07 22 
Vanadium 6/6 CAH-5806..002 27.9 520 

Total Excess Cancer Risk 
Jlnnrd Jndcx1"1 

(I) EI'A Region VI Mcdia·Sttccilic Screening Levels for Rcsidcnlial Soil (EI'A t998) 
(2) These chemicals nrc known c.1rcinogcns. Excess Cancer Risk • Maximum Oclcclcd Concclllration/MSSL•txiD-6. 
(3) These chemicals arc noncarcinogcns. Hazard Quolicnt- Maximum Detected Conccnlration/MSSL•J.o. 

· (4) Tulal Excess Cancer Risk= Sum of all excess cancer risks atlhc silc. 
(S) I Iazard lndCJ< =Sum of all hazard quoticnls althc site . 
ntg/kg =Milligram per Kilogram 
J = Estimated 

NO 

NO 

NO 

NO 6.29E-09 

NO 
NO 
YES 616 I.OJE-05 
NO 6.14E-08 
NO 
NO 
NO 
NO 

IE-OS 

• • The MSSL for toluene is based on the soil saturalion concentration and arc not based on risk. I 
Therefore, a potential risk from luluenc could nol be cslimatcd using the MSSl.. A MSSL calculated based on risk would be higher lhan the saturation concentration; 
lhcrcforc, the exclusion oflolucnc frmnthe cumulative risk cslimatc is not likely lo significantly arrcctthe conclusions oflhc risk screening evaluation. 

• Lead docs not have an EPA-established toxicity factur; therefore, a MSSL has not been calculated for it. The concenlralion prcsenled as the MSSL for lead is based 
on an EPA e.'posure model (EI'A 1994). 

Hazard Quotient1' 1 

0.000023 

•• 

0.00004 

0.006 

0.2 
0.1 

0.6 

0.003 
0.05 
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Mmdmum Dclcctc"<l Rcsiclcntinl Soil MSSL F requcncy of 
Frc'tJUC~lC")' Fieltl Sumplc ID Cunccnlraliun Conccnlrulion<l) Excectls Exccet!uncc of 

Chcmicul Dctcclctl li•r Mnximnm Hil (mglke> Qunl 
VOLATILE ORGANICS 

2-Hcxanone 1130 CAH·SBOI-010 o:oo1 
Benzene 1130 CAII-SB03.040 0.004 
Methyl EUtyl Ketone (2-Uutanone) 3130 CAH·SI302.005 0.037 
Melhyll!rohulyll\eloue ,130 CAII·SB02.020 0.066 

(4·Methyi·2-Pentnnone) 
Toluene ,130 CAH·SB02.020 0.022 

SEMIVOLA TILE ORGANICS 
Butylbenzylphlhalate 1130 CAH·SB06.005 0.016 
Di-n-hutylphtltalatc 1130 CAH.Sll04.005 O.DI5 

PESTICIDES 
DDE 1/30 CAH-SBOI-005 0.0036 

METALS 
Aluminum 30/30 CAH·SB04·005 17500 
Barium 30130 CAH-SB03.030 2240 
Beryllium 30130 CAii·SB04-0IO 0.15 
Chromium 30130 CAH-SB05-0 I 0 24.1 
Cobalt 30130 CAH·SB02.005 ,,3 
Copper 27130 CAH-SUOI-005 9 
Lead 30130 CA!i-Sll03.005 11.3 
Mercury 7/30 CAH·SBO 1-00S 0.34 
Zinc 30130 CAH-SBOI.005 3.!.4 E 

Tutal .Exccu Cancer Risk(¥) 
Hnznnl hu1cx<5l · 

(I) EPA Rcsion VI M«li•·Specific S•-rcc:ning Levels Cor Resilbttial Soil (EPA 1998~ 
(2) 11~ dtcmic:.als are knuwn can:inoboats. Excess Cancer Risk • Maximum Detected Concentration/MSSL• be lO-G. 
(J) 'I11e~ ..:hcmicnls arc noncar"inogc:rt$. lliW!.nl Quotient • Maximuml.>et~'lcd Con~entratiorv'MSSL•t.o. 
( 4) Totul Ex~~" Cnnc;cr Ri!Ck • Sum of all ext.'m! c:ancer ri~ks at tlrc Jite. 
(5) Ilnzmd lndc)("' Sum of all hllZArd 'luoticnl" at the site. 
NA ~Nul Availuhlc (S<O S<~.1ion 9.9.4) 
mg/kg • Milligrams per Kilogram 

(mslk!) MSSL? 

NA NA 
0.62 NO 
6900 NO 
750 NO 

520 NO 

930 NO 
5500 NO 

1.7 NO 

75000 NO 
5200 NO 
!50 NO 
210 NO 

3300 NO 
2800 NO 
400 NO 
22 NO 

22000 NO 

• U:ad doa not l\.we i111\ EI,A--ut&h\id1ed tmdcity fa~o1or; therefore, a MSSL hu nol beat calcul8ted for it The conccntntiou pre1.Ct1ted as the MSSL for lead is hued 
on on El'A •~l'o•urc model (Ill' A 1994). 

... "fhe MSSL for toluene is hased on the soil uturation concentration and are not bued on risk. 
Therefore, a potential ri•k from toluene could not be eatimat.ed u.ing !he MSSl. A MSSL cak:ulated b,..d on risk would be higher than lhe saturation concentration; 
therefore. the exe.:lusioo of toluene from the cumulative risk estimate i• not likely to aignifiCftntly affect the oonclusions of the risk screeninc; evaluation. 

••• "11\e MSSI. i~ a maxinaum allowable ooncentralion and not bnsed on ride. TI.ererore, 1 pottnlial risk tfom these chemicals could not bo estimated using the MSSL.&. 
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